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EXECUTIVE SUMMARY FOR ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT REPORT
1. Dam Rehabilitation and Safety Improvement Project (DRSIP/WB8) sponsored by World Bank (WB) was approved by the Government of Vietnam by Decision number 1858/QĐ-TTg dated 02/11/2015 and the feasibility study has approved by Ministry of Agriculture and Rural Development by Decision number 4638/QĐ-BNN-HTQT dated 09/11/2015. Thereby, Subproject 2 in Dam Rehabilitation and Safety Improvement (WB8) Hoa Binh province is executed in 10 irrigation reservoirs, located in 09 communes of Hoa Binh province, with implementation period of 4 years (from 2019 to 2022).


The approved construction works of this subproject include:
(1) Hoi Kha reservoir - Ngoc My commune - Tan Lac district;

(2) Tuan Lo reservoir - Tuan Lo commune - Tan Lac district;

(3) Ra reservoir - Yen Phu commune - Lac Son district;

(4) Roc Khao reservoir - Nhan Nghia commune - Lac Son district;

(5) Men 1 reservoir - Doan Ket commune - Yen Thuy district;

(6) Men 2 reservoir - Doan Ket commune - Yen Thuy district;

(7) Na Mang reservoir - Hop Dong commune - Kim Boi district;

(8) Coc reservoir - Vinh Dong commune - Kim Boi district;

(9) An Thinh reservoir - Long Son commune - Luong Son district;

(10) Dong Ben reservoir - Dan Ha commune - Ky Son district
2. Current condition of the reservoirs: the reservoirs in Subproject 2 in Dam Rehabilitation and Safety Improvement (WB8) Hoa Binh province were built from 1963 to 1985 using the general budget of the Government or the contribution of local people. After over 20 years of exploitation, the reservoir systems: Hoi Kha reservoir, Tuan Lo reservoir (Tan Lac district); Roc Khao reservoir, Ra reservoir (Lac Son district); Men 1 reservoir, Men 2 reservoir (Yen Thuy district); Coc reservoir (Kim Boi district); An Thinh reservoir (Luong Son district) and Dong Ben reservoir (Ky Son district) have degraded severely. Specifically:
· Earth dam: unconsolidated dam top; The dam has been used heavily for travelling and the dam top was not consolidated, as a result, the dam top has severely degraded, difficult to travel on, especially in rain season. The dam was constructed long time ago; Dam top does not have wave-break wall and parapet walls.

· Upstream dam face: Upstream dam face has average slope m=2.2, made of soil, eroded due to waves and lost the designed slope; Many sections is severely eroded and sinkholes with depth from 50-60cm are formed, the designed slope is lost; Upstream dam face is slipped by soil layers.

· Downstream dam face: m=2.5, made of soil, unconsolidated; The face is eroded and slopped by soil layers; Water seeped into the downstream dam base; Plants and grass grow on downstream foot; No water discharge unit on dam face; large eroded holes present, threatening dam safety.
· Spillway: Spillways of these reservoirs are all soil spillways that have been broken and in need of reconstruction (sunk, cracked, degraded concrete,…) or spillway o natural soil ground that are silt, clay mix, medium to strongly weathered clay; The temporary spillways are eroded since the spillway face needs consolidation.
· Inlet: most of the inlets are reinforced concrete but degraded; the connectors between pipes are leakaging; Concrete layer is peeled, degraded; Access bridges are deteriorated; Water seeps through inlet body; Inlet operation is difficult.

· Construction – management – evacuation roads: the soil roads are degraded and difficult to travel in rain season; Require consolidation for long-term use; Road base is on hilly region, mostly are on weathered layers of stone powder silt, clay silt so the upgradation of these roads is favorable.
3. Proposed rehabilitation and upgrade works: Subproject 2 in Dam Rehabilitation and Safety Improvement (WB8) Hoa Binh 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 10 reservoirs in Hoa Binh province, including the following main works: Subproject name is pursuant to Decision number 1123/QĐ-UBND dated 31/5/2019 by Hoa Binh province People’s Committee (PPC) on approval of feasibility study report for Subproject 2 (details in section 3.1.2. Legal documents provided by the Investment Owner)
· Rehabilitate, upgrade the head-works of reservoirs to meet reservoir safety requirement – calculation for work stability pursuant to new design standards, such as QCXDVN 04-05-2012 and other applicable standards;
· Spillway: Upgrade, construct new some inlets and spillways to secure the required water flow, as well as maintain safety for head-works and the downstream areas in storm season;
· Inlet: Repair, upgrade some severely degraded inlets;
· Construction and management road: consolidate the construction – management – evacuation roads to facilitate construction works and evacuation/flood prevention activities;

· Construct management houses for the reservoirs.
4. Main objectives of the subproject: (i) Secure quality of dams; (ii) Secure flood prevention safety; (iii) Secure water seepage safety; (iv) Secure structural safety; (v) Secure safety for management and operation; (vi) Secure irrigation capacity to supply for agricultural production, reduce adverse impacts on the environment and landscape of the reservoir zone and downstream areas; (vii) Construct management roads and houses to improve management and operation activities of reservoirs; (viii) Construct and install dam safety monitoring system to manage the environment and society for better efficiency in operation.
5. Environmental and social screening results: Environmental screening results show that the subproject belongs to category B regarding environmental and social aspects. Based on environmental and social screenings, the subproject does not locate in or near any special natural habitat and there is no rare or protected species in these areas. No cultural, religious, historical monument presents in the construction sites. Regarding ethnic minority (EM) people, 100% of affected household (AH) are EM households (Muong ethnic). 2/10 reservoirs have height of over 15m and categorized as large dam by WB’s criteria, therefore, the subproject has to prepare Dam Safety Report (DSR). The safeguard policies triggered for this subproject are: OP/BP 4.01 Environmental impact; OP/BP 4.12 Involuntary Resettlement; OP/BP 4.10 Indigenous people; OP 4.09 Pest Management; OP/BP 4.37 Dam Safety. The subproject is categorized in Category B regarding environmental aspects, which contains significant and site-specific environmental impacts and requires proposal for mitigation measures.
Environmental screening was conducted for all 10 subproject reservoirs. These reservoirs all meet the requirements of having no irreversible impacts on the environment and society, no impacts that cannot be mitigated, and no impacts violating national, WB’s regulations and international conventions.

6. Main environmental – social impacts and mitigation measures
Most potential impacts of the subproject are positive impacts. The subproject is expected to bring the following benefits: (i) provide secured and stable water supply, facilitate agricultural production and improve living standards of local people; (ii) improve dam safety to protect lives and properties of local people living downstream of the dams.

However, 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 to facilitate construction works: The total acquitting area is 28,885m2, including 6,938m2 permanently acquired land and 21,947m2 limited access of lands within safety corridor of the reservoir, affecting 55 households and 05 Commune People’s Committees (CPC). Specifically:
· Permanent land acquisition: Acquiring 6,938 m2 lands of 11 HH and 03 CPC, including: 

· 11 affected households (AH) losing 5,899 m2 perennial agricultural land. No household losing from 10% or more of total productive land.

· 03 CPC being affected on 1,039 m2 land, including: 01 CPC being affected on 202 m2 aquaculture land, 02 CPC being affected on 837 m2 perennial agricultural land.
· Impacts due to limited access to land: Total limited access land is 21,947 m2 of 36 HH and 04 CPC, including: 

· 36 HH
 being limited access to the land with area of 17,200 m2, including 04 AH being affected on 4,060 m2 perennial agricultural land; 26 AH being affected on 11,280 m2 paddy land; 05 AH being affected on 1,050 m2 annual agricultural land and 02 AH being affected on 810 m2 garden;

· 04 CPC have limited access to 4,747 m2 of land, including: 02 CPC being affected on 2,850 m2 aquaculture land; 01 CPC being affected on 1,357 m2 perennial agricultural land; 01 CPC being affected on 540 m2 annual agricultural land.
· Affecting houses and structures: affecting 3,052 m2 fish ponds managed by the CPC and used by 04 HH, including:

· Affecting 202 m2 fish pond due to permanent land acquisition of aquaculture land manage by 01 CPC and used by 01 HH.

· Affecting 2,850 m2 fish pond due to limited land access of aquaculture land managed by 2 CPC and used by 03 HH. 
· Affected trees and crops: 13.347 m2 of rice and other crops, 126 fruit trees (banana, pomelo…) and 10,246 m2 of woody trees (acacia tree) are affected by the subproject; 51 HH have trees and crops affected. All the affected trees are productive plants. No rare or protected plant affected.
· The subproject selects construction method in dry season, between productive seasons, and uses water-diversion method during constructing inlets, as a consequence, water supply for the downstream area remains continuously. There is no household affected due to water cut during construction.
· The subproject does not require resettlement, does not affect any historical, cultural, public works.
(ii) Impacts related to environmental – social aspects arising in the construction phase:
· Risks of unexploded ordinances (UXO) left by the war;

· Dust, solid wastes from demolish and removing weathered layers activities to create construction surface;

· Dust and other emissions from excavation and filling activities, from transportation vehicles and construction activities;
· Wastewaters from construction and living activities of workers on construction sites;
· Solid wastes from construction and living activities, hazardous wastes from construction activities;
· Noise from operation of construction machines and equipment;
· Increased risks of degrading road quality of the subproject areas;
· Impacts on health/work safety of construction workers and living activities of local people living near the construction sites or along transportation routes;
· Changes in living environment of some species living in the construction sites, such as: mice, snakes, birds…
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) The site-specific impacts presenting in some reservoirs are assessed specifically in the report (Relationship between subproject areas and the surroundings is presented in Table 2-3 of this report).
(iv) 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.
7. Dam break risk assessment: The downstream of 10 subproject reservoirs contains residential areas and social infrastructures of the following communes: Ngoc My commune (Hoi Kha reservoir); Tuan Lo commune (Tuan Lo reservoir); Yen Phu commune (Ra reservoir); Nhan Nghia commune (Roc Khao reservoir); Doan Ket commune (Men 1 reservoir and Men 2 reservoir); Hop Dong commune (Na Mang reservoir); Vinh Dong commune (Coc reservoir); Long Son commune (An Thinh reservoir); Dan Ha commune (Dong Ben reservoir). In case of dam break, the loss of human lives and properties is enormous (There are about 1,250 households living within 1 km downstream of the reservoirs that will be directly affected to houses and assets and about 53.68 ha lands will be flooded).
8. 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 potential adverse impacts on natural environment (increase of pollution of air, water, soil, noise...) and social environment (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 supervising 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;

9. Resettlement Action Plan (RAP): The subproject implementation will permanently acquire 6,938m2 land (including perennial agricultural land, and aquaculture land); and limit land access to 21,947m2 land (paddy land, perennial agricultural land, aquaculture land, and vacant land). Land acquisition will affect economic state of 55 households (100% affected households are Muong ethnic households). However, none of the affected households is severely affected since they have less than 10% of total productive land acquired. The cost of compensation, assistance and resettlement of the subproject to be paid to the affected households is 2,099,514,000 VND (equivalent to 92,145 USD).
10. Emergency Preparedness Plan (EPP) for subproject reservoirs: EPP is considered as a plan to prevent dam accidents and their impacts on the dam and downstream area. EPPs are prepared based on storm and flood prevention plans and flood map of the downstream areas, with response plans for different scenarios, including dam breakage in flood and non-flood conditions. EPPs are the framework plans to support local storm and flood prevention agencies in directing dam owners, local government, stakeholders and local people in the downstream areas to readily prepare institutional arrangement, human resources, transportation, in emergency events.
11. Implementation arrangement: CPO will select and hire an independent monitoring agency (IMA) to conduct independent monitoring, provide regular support for project activities. This agency will assess the compliance to safeguard policies and the actual use of the tools in construction, including Environmental and Social Management Plan / Environment Codes of Practices. Resettlement Policy Framework / Resettlement Action Plan, Ethnic Minority Development Plan, Gender Action Plan.
For this subproject, PPMU is responsible for executing and monitoring the ESIA. PPMU has to ensure that all the documents and bidding contracts include contractors’ environmental commitment. The contractors will execute the construction activities and pursuant to the signed environmental commitments included in the contracts. Especially, the contractors will prepare a CESMP 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 Hoa Binh DONRE, local government and people.
12. 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 Hoa Binh 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.
13. 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.
14. Public consultation: During the preparation of ESIA report, public consultations were conducted as public meetings, group discussions, personal interviews, and questionnaire survey at 09 subproject communes (Ngoc My, Dan Ha, Yen Phu, Nhan Nghia, Doan Ket, Tuan Lo, Hop Dong, Vinh Dong, Long Son) in 2 phases in April, 2018 (initial consultation) and June 2018 (consultation on ESIA draft) with 154 households (including 55 affected households and 99 beneficiary households), local government officers, leaders of local social groups (65 people) and irrigation officers (12 people / 9 communes). 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). Consultation activities will be maintained regularly throughout the construction phase to timely receive and resolve any issue related to environmental and social impacts of the subproject, ensure implementation efficiency of ESIA and the satisfaction of local communities.
15. 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 public meetings at 09 subproject communes in April, 2018 and June, 2018. The draft ESIA was also disclosed to the CPC of subproject communes in June, 2018. The final report after being approved will be disclosed publicly on websites of the province, CPO and WB.
16. Budget allocation: The subproject is executed using ODA funds and counterpart fund of the Government of Vietnam with total investment of 2,099,514,000 VND (in which ecost of environmental protection is 1,187,947,000 VND, including monitoring and implementation of mitigation measures, training and capacity building).
CHAPTER 1. INTRODUCTION
1.1. Project description

Vietnam is one of the nations that own a large network of dams and hydraulic infrastructure in the world, including 7,000 dams of different types and sizes. More than 750 dams are able to be classified as large dams (height is over 15m or between 5 and 15m with the water reservoir storage in excess of 3,000,000 m3). The number of small dams (height is less than 15m with the water reservoir storage lower than 3,000,000 m3) is estimated to be over 6,000, which are mainly earth dams. Among the total 4,000,000 ha of agricultural land, more than 3,000,000 ha are irrigating by 6,648 dams.

Many small-medium reservoirs were built since 1960s with limited technical surveys, designs and construction in addition to limited and slow operation and maintenance. As a consequence, many of them have been degraded, unsafe and failed to meet the international safety standards. In addition, increasing risks of unstable hydrology due to climate change and massive upstream development make reservoirs at risks of subsidence of major structures, permeability to main dams and/or subsidiary dams/surrounding water-intake works, deformation of upstream/downstream slopes, spillway incidents etc.

Awareness of the importance of infrastructure for the country’s sustainable economic growth, the Government launched a multi-sector program in 2003, including the “Dam Rehabilitation and Safety Improvement Project” (DRSIP) loan from the World Bank, which supports dam safety and reservoirs and operational safety to downstream populations and socio-economic infrastructure that are at risk, ensures the downstream integrated development planning and strengthens institutional coordination and future development and safe operation of reservoirs.

Dam Rehabilitation and Safety Improvement Project (DRSIP/WB8) will be implemented in 34 provinces in the North, Central and Highlands, where most of the dams are severely degraded and require rehabilitation and upgrade to secure safety in flood season, and require reservoir operation procedure. There are about 450 dams selected from 34 provinces to receive investment base on priority criteria, and prioritized interventions to solve poverty and inequity issues. 

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.

The implementation of the Project is expected in 06 years (from 2016 to 2022). Regarding environmental protection, Environmental and Social Management Framework (ESMF) of the Project was disclosed in 2015. Environmental and Social Impact Assessment (ESIA) for the subprojects in the following years will follow the project progress approved by CPO, PPMU and the World Bank.
Hoa Binh province Dam Rehabilitation and Safety Improvement subproject belongs to Dam Rehabilitation and Safety Improvement Project, is funded by World Bank (WB). The subproject will rehabilitate and upgrade 10 reservoirs in 06 districts and 09 communes in Hoa Binh province to improve stability, effective operation of reservoirs, and secure safety for the downstream areas. The Environmental and Social Impact Assessment is prepared in pursuant to Environmental Assessment Policy of WB (OP/BP 4.01) and Environmental Protection Law of the Government of Vietnam.

1.2. Assessment scope
The affected areas examined for the impact assessment of this subproject include main construction sites at the dams, inlets, spillways, soil mines, material pilings, machine and car parks, temporary wastewater discharge, worker’s camps, access routes, transportation routes, material mines, waste areas, water level in the reservoir and downstream canal. The affected areas are 09 subproject communes
1.3. Environmental and social aspect under consideration
Environmental and social impact assessment includes the following aspects:

· Screening the policy frameworks of WB and the Government of Vietnam that are related to environmental and social aspects of the subproject;

· Describing baseline condition of the subproject, focusing on (a) Physical environment; (b) Biological environment, (c) Cultural – social environment, (d) Physical cultural resources (historical, religious, or architectural); and (e) Environmentally sensitive areas.

· Assessing environmental and social impacts of the subproject.

· Analyzing alternatives of the subproject, focusing on no-subproject alternative and other.

· Preparing Environmental and Social Management Plan (ESMP) including measures for mitigation, monitoring and capacity building.

· Consulting stakeholders throughout process of environmental and social impact assessment.
1.4. Approaches and methodologies
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 what conditions should apply to mitigate or minimize those risks and impacts.
a) Social impact assessment method

The purpose of this social assessment (SA), conducted in an integral manner with environmental assessment for this subproject, is two-fold. First, it examined the potential impacts of the subproject –positive and adverse impact –on the basis of planned project activities. Second, its findings inform the design of measures addressing identified potential adverse impact and proposing community development activities that are relevant to the project development goal. For identified adverse impact 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 from affected EM peoples for the subproject implementation. EM screening was conducted as per Bank’s OP 4.10, and was done 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 not any ethnic minority people living in the subproject area (including affected communities and beneficiaries). Therefore, an ethnic minority development plan is not required for this subproject.

A gender analysis was also done as part of the SA to understand underlying 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.

· Summary and analyzes for reporting: Based on the existing information and inputs from experts, the report is summarized to ensure scientific and feasible values.

· 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 analyzes 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 analyzes: data collection, process, and analyzes of (i) climatic, hydrological, environmental parameters of the subproject area; (ii) reports and statistics on socioeconomic states, gender issues of 12 communes in the subproject.

·  Environmental measurement and analyzes: 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 analyzes of samples in the lab.
1.5. ESIA Report Team
Subproject management team:
Investment owner: Project Management Unit for Construction Investment in Agriculture and Rural Development of Hoa Binh province
· Representative: Mr. Nguyen Anh Hong

Position: Director
· Address: Ngoc street, Trung Minh commune, Hoa Binh city, Hoa Binh province
· Phone number: 02183 856 165



Fax: 02183 852 994
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 title
	Concentration
	Duties in the preparation of ESIA

	I
	Investment owner - Project Management Unit for Construction Investment in Agriculture and Rural Development of Hoa Binh province

	1
	Nguyen Anh Hong
	PPMU director / Engineer
	Irrigation
	Coordinating the overall activities of report preparation

	2
	Dang Hoang Binh
	Specialist / Engineer
	Irrigation
	Participating in the field investigations and consultations at 09 subproject communes; Providing subproject documents

	II
	Representatives of Consultant - ISC

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

	2
	Phan Ban Mai
	Master
	Environmental Science
	Summarizing data, assessing and projecting the impacts and risks; Proposing mitigation and prevention for environmental adverse impacts in the implementation phase of the subproject.

	3
	Le Thi Thanh Hoa
	Master
	Environmental Science
	Summarizing data, proposing management and monitoring programs for the subproject in construction and operation phases 

	4
	Phan Van Tan
	PhD
	Sociology
	Summarizing data, assessing and projecting the impacts and risks; Proposing mitigation and prevention for social adverse impacts in the implementation phase of the subproject.

	5
	Mai Thach Hoanh
	Professor
	Agriculture
	Summarizing information on natural ecology of the subproject areas

	7
	Mai Thai An
	Master
	Ecology
	Summarizing data on conditions of the natural environment, climate, existing conditions of environmental components in the subproject areas.

	8
	Le Thi Thanh Hoa
	Master
	Environmental Science
	Summarizing data, proposing management and monitoring programs for the subproject in construction and operation phases 

Summarizing the legal documents and technical requirements of ESIA preparation, and researching the methodologies used in the ESIA.

Supporting in public consultations and surveys.


CHAPTER 2. SUBPROJECT DESCRIPTION
2.1. Introduction to the subproject

2.1.1. Subproject name
Subproject 2 In Dam Rehabilitation and Safety Improvement (Wb8), Hoa Binh province
· Investment owner: Province Project Management Board for Agricultural and Rural Development Construction Projects of Hoa Binh province.

· Project manager: Province Project Management Board for Agricultural and Rural Development Construction Projects of Hoa Binh province.
· Representative: Mr. Nguyen Anh Hong

Position: Director

· Address: Ngoc street, Trung Minh commune, Hoa Binh city, Hoa Binh province

· Phone number: 02183 856 165



Fax: 02183 852 994
2.1.2. Subproject objectives
· Overall objective

· 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.
· 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.

· Secure stability and safety of dams via rehabilitation and upgrades for deteriorated reservoirs or reservoirs lacking flood discharge ability.

· Improve capability in project management and implementation, environmental and social management.

· Improve livelihood and living standards for people in the subproject areas; Contribute to socio-economic development by efficient investment in rural infrastructure, application of science and technology in agricultural production, reducing loss of productive land, increasing additional productive season and increasing diversity in agriculture, creating employment opportunities for local people, supporting local people in better access to public services such as education, market, cultural exchange, religion… to reduce productive and transportation costs, increase trades of agricultural products and contribute to New Rural Program and local socio-economic development strategy.
· Specific objectives of the subproject

· Secure quality of dams;

· Secure flood prevention;

· Secure seepage safety;

· Secure structural safety;

· Secure management and operation activities;

· Secure stable irrigation supply for production; Reduce adverse impacts on the environment, landscape of the reservoir zone and downstream areas.

· Construct management and operation roads and houses to improve management and operation activities of the reservoirs;

· Construct monitoring system to monitor dam safety, manage the environment and society to ensure efficiency of management and operation activities;
2.1.3. Total investment
The construction costs are funded by WB loans.

Other costs (resettlement, survey, environmental and social consultation…) are from counterpart budget of Hoa Binh province.

Total construction cost of the subproject is 127,586,467,000 VND (In words: One-hundred twenty-seven billion five-hundred eighty-six million four-hundred sixty-seven thousand Vietnam dong./.)
2.2. Introduction to the subproject
Subproject 2 In Dam Rehabilitation and Safety Improvement (Wb8), Hoa Binh province is executed on 10 reservoirs in 09 communes in 06 districts of Hoa Binh province, specifically:
Table 2- 1: Subproject works
	No
	Reservoir
	Commune
	Year of construction
	Irrigation area (ha)
	Management unit

	1
	Hoi Kha reservoir 
	Ngoc My
	1977
	45
	Branch of Hoa Binh Water Resources Work Exploitation One-member Co. Ltd in  Tan Lac district quản lý

	2
	Tuan Lo reservoir
	Tuan Lo
	1977
	29.56
	DPC of Tan Lac district

	3
	Ra reservoir
	Yen Phu
	1969
	183
	Branch of Hoa Binh Water Resources Work Exploitation One-member Co. Ltd in Lac Son district

	4
	Roc Khao reservoir
	Nhan Nghia
	1976
	50
	Branch of Hoa Binh Water Resources Work Exploitation One-member Co. Ltd in Lac Son district

	5
	Men 1 reservoir
	Doan Ket
	1984
	25
	Branch of Hoa Binh Water Resources Work Exploitation One-member Co. Ltd in Yen Thuy district

	6
	Men 2 reservoir
	
	1984
	21.5
	

	7
	Na Mang reservoir
	Hop Dong
	1963
	82.73
	Branch of Hoa Binh Water Resources Work Exploitation One-member Co. Ltd in  Kim Boi district quản lý

	8
	Coc reservoir
	Vinh Dong
	1968
	12.87
	DPC of Kim Boi district

	9
	An Thinh reservoir
	Long Son
	1971
	41
	DPC of Luong Son district

	10
	Dong Ben reservoir
	Dan Ha
	1985
	29
	Branch of Hoa Binh Water Resources Work Exploitation One-member Co. Ltd in  Ky Son district quản lý


Table 2- 2: Geographic coordinators of the subproject main dams
	Reservoir name
	Projection: VN 2000. center longitude 106000’. 30
	Reservoir name
	Projection: VN 2000. center longitude 106000’. 30

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

	Hoi Kha reservoir
	432478.729
	2272471.111
	Men 2 reservoir
	464985.484
	2256152.267

	Tuan Lo reservoir
	422737.806
	2278494.898
	Na Mang reservoir
	445766.714
	2289612.197

	Ra reservoir
	444598.366
	2266148.234
	Coc reservoir
	448159.431
	2291774.839

	Roc Khao reservoir
	444191.244
	2269156.127
	An Thinh reservoir
	462181.638
	2288009.723

	Men 1 reservoir
	464744.411
	2256064.240
	Dong Ben reservoir
	435411.604
	2313848.381


Source: Google Earth data
· Relationship between the subproject areas and the surroundings
Relationship between the subproject areas and the surroundings is included in the following table:

Table 2-3: Relationship between the subproject areas and the surroundings
	No
	Subproject area
	Relationship between the subproject areas and the surroundings

	
	
	Transportation
	Hydrology
	Residential areas
	Manufacturer, business, services
	Cultural, religious infrastructure

	1. 
	Hoi Kha reservoir
	· SW: National highway (NH) 12B about 1.2 km from the reservoir
	· N: Com 1 reservoir locates about 2.2 km far from the reservoir
· Some aquaculture ponds locate 360m to the West of the reservoir.
	· There are no people living near the reservoir.

·  1 household lives 100m away on the hill to the left of the dam.
	· No manufacturer, business, service nearby.
	· No cultural or religious infrastructure nearby.

	2. 
	Tuan Lo reservoir
	· N: NH6 locates about 2.4km from the reservoir;

· E: NH 12B locates about 3km from the reservoir.
	· There are aquaculture ponds of local people near the reservoir

	· Some local residents live near the reservoir (the closest house locates about 300m to the West of the reservoir)
	· CPC office, post office locate 1.3km from the reservoir to the WS
	· No cultural or religious infrastructure nearby.

	3. 
	Ra reservoir
	· W: NH 12B locates about 2.8km from the reservoir

	· N: Buoi river locates 1.5 km far from the reservoir
	· To the NW of the dam, there is 1 household living 240m from the dam
· The closest residential area in the upstream of the dam locates 240m from the reservoir
	· No manufacturer, business, service nearby
	· No cultural or religious infrastructure nearby.

	4. 
	Roc Khao reservoir
	· N: C road locates 1km from the reservoir

· W: NH 12B locates 4km far from the reservoir

	· E: Buoi river locates 400m far from the reservoir

· E: 1 aquaculture pond locates about 80m from the reservoir
	· The closest residential area locates 180m to the NE of the reservoir
	· No manufacturer, business, service nearby.

· 1 household has contract for fishing farming in Roc Khao reservoir
	· No cultural or religious infrastructure nearby.

	5. 
	Men 1 reservoir and Men 2 reservoir
	· N: Ho Chi Minh road locates about 5km from the reservoir

· W: NH 12B locates 2.9km far from the reservoir
	· There are aquaculture ponds of local people near the reservoir
	· 01 household living about 140m – 200m to the south of the reservoir
	· No manufacturer, business, service nearby.
	· No cultural or religious infrastructure nearby.

	6. 
	Na Mang reservoir
	· E: NH 12B locates 1.8km far from the reservoir
	· There are aquaculture ponds of local people near the reservoir
	· 01 household living about 70m to the downstream of the reservoir, near the irrigation canal
	· CPC office, post office locate 800m from the reservoir to the WS
	· No cultural or religious infrastructure nearby.

	7. 
	Coc reservoir
	· W and S: NH 12B locates about 1.5km far from the reservoir
	· E: Boi river locates about 1.7km far from the reservoir
· NW: a reservoir locates far 400m from the reservoir 
	· 5 households living near the spillway, about 31m north of the reservoir

	· An Lac Ecofarm resort locates 980m South of the reservoir

	· No cultural or religious infrastructure nearby.

· Bridge over spillway made of concrete, built by local people with length of 7m, width of 1.5m.

· 24Kv Electric poles and local electrical network are close to the spillway

	8. 
	An Thinh reservoir
	· E: NH 21A locates 2.1km far from the reservoir.
	· There are aquaculture ponds of local people near the reservoir
	· 02 households live near the dam, about 30m from one dam end.
	· No manufacturer, business, service nearby.

· 04 households have contracts for fish farming in An Thinh reservoir.
	· No cultural or religious infrastructure nearby.

	9. 
	Dong Ben reservoir
	· E: provincial highway 446 locates 1.5km from the reservoir

· W: Provincial highway 445 locates 2.6km from the reservoir

· S: NH6 is about 2km from the reservoir
	· W: Da river locates 2.6km from the reservoir, and Tha reservoir locates 2km from the reservoir.

· SW: Bon reservoir locates 2.1km from the reservoir
· There are aquaculture ponds of local people near the reservoir, about 700m from the reservoir
	· The nearest residential area locates 150-200m south of the reservoir.


	· No manufacturer, business, service nearby.
· 01 household has contract for ecotourism site next to the reservoir, on left shoulder of the dam toward upstream area.
	· No cultural or religious infrastructure nearby.


Source: ISC - Field survey in April 2018, updated March 31, 2019

2.3. Main components of the subproject
The reservoirs are upgraded to better regulate water supply for agricultural production and living activities, secured work safety pursuant to new design standard (QCXDVN 04-05-2012) and regulations of WB. The work components include:
· Reidentify scope of the reservoirs to secure flood discharge safety according to the new design standard at normal water level; Calculations on the regulation of spillway shows that the dams will not increase significantly (from 0.2 to 0.5m). On the other hand, the new design standard also requires the minimum width of dam top to be 5m (the current widths of dam tops are between 3.0 to 4.0m).

· Expand dam cross-section to meet applicable standards; Prevent seepage for dam body, dam base, and rip-rap dam face toward the downstream with diagonal wall for seepage prevention, combined with upstream foot tray; Consolidate downstream dam face by planting grass, constructing concrete water slits and consolidate water discharge system on dam foot to stabilize seepage and slide of dam.

· Heighten and expand spillway to secure work safety in flood season.

· Repair and upgrade inlets; Replace some downstream regulating valves.

· Consolidate roads for construction, management and evacuation to facilitate construction works and timely flood prevention and evacuation.
The scope of rehabilitation and upgrade for each reservoir in the subproject is presented in the following table:
Table 2-4: Subproject works
	No
	Work
	Current condition
	Proposed upgrade/rehabilitation
	Photograph of current condition

	1. 
	Hoi Kha reservoir - Ngoc My commune
	

	
	Reservoir
	Capacity: 0.221 x 106 m3
	

	
	Main dam
	· Earth dam has length of L=60m, width of B=3.50÷4.00m

· Maximum dam height: Hmax = 10.5m

· Dam top made of soil has degraded, eroded, severely sunk and inudated in rain season; Dam has no wave-break wall, dam top is eroded and has several holes, cracks.
· Upstream dam face has slope constant m=1.50÷2.00 unconsolidated, broken and eroded due to waves; The dam face has been weathered and lost the designed slope constant.
· Downstream dam face is seepage, foot of Downstream dam face has no water-discharge stone; Bushes and grass grow strongly, affecting water discharge ability of dam body
	· Dam top elevation remains the same at +112.70

· Expand and concretize Dam top with added parapet walls
· Upstream dam face consolidated from dam top to 1.5m below death water level using paving stones in cast-in steel-reinforced concrete frame.

· Downstream dam face consolidated by planting grass, Construct water collecting system on dam face.
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	Spillway
	· Type of spillway: natural soil spillway
· Width of spillway top Bspillway=5.0m. No access bridge over spillway. Currently the Spillway has broken, cannot hold water up to normal water level. Width of spillway: Bspillway =5m, width of spillway channel b=4m.


	· Maintain Width of spillway as current condition, harden spillway surface, water slope, energy-dissipitated tank
· Structure: Made of M250 steel-reinforced concrete 

· Type of spillway: Free-flow wide-top spillway, Spillway channel remains the same as current condition +111,10m 

· Number of spillway section n=1

· After the spillway end, energy-dissipitated tank has length of L = 94.40m, width of B= 2.5m

· Construct access bridge over spillway with size of LxB=4x5.0m.
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	Inlet
	· Structure: Round inlet made of steel-reinforced concrete Ø40cm, locates on the left dam shoulder.

· Operating method: Upstream conical valve, no access bridge difficult in operating. Currently upstream inlet wall has sunk, inlet valve is leaked, central pole of operating house has degraded, mechanical valve is broken
	· Construct new Inlet. Inlet center does not change comparing to the current inlet.

· Inlet door made of M300 steel-reinforced concrete
· Designed inlet elevation:

+ Elevation of inlet entrance +107.00m

+ Elevation of inlet entrance center +107.45m

+ Elevation of inlet exit center +105.70m

+ Inlet slope I = 5.0%
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	Canal
	· Remain current condition of canals from the reservoir as they have been basically completed and meet the requirement for agricultural production; No erosion affecting flood discharge in storm season.
	· Maintain as current condition
	

	
	Management road
	· Operation/management/evacuation road maintains as current condition with length of 600m; Soil road with uneven surface, small width, broken, difficult to travel.


	· Operation road is designed in conformance with rural road design standard, level B of TCVN 10380:2014 with the following parameters:

+ Designed speed: Vtk = 15 km/h;

+ Horizontal slope: Road face im = 2%, Road side il = 4%; 

+ Width of road base Bbase = 5.0m, Width tof Road face Bm=3.5m, Width of Road side Bside=2x0.75m

+ Road face Made of 20cm-thick cement concrete
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	2. 
	Tuan Lo reservoir - Tuan Lo commune
	

	
	Reservoir
	Capacity: 0.228 x 106 m3
	

	
	Main dam
	· Earth dam has length of L=70m, width of B=3,0m

· Dam height: Hmax = 5,5m

· Dam top unconsolidated, no wave-break wall, no parapet walls. After long time, the dam top has severely degraded.

· Upstream dam face has eroded unconsolidated; Downstream dam face is eroded, sunk, no water discharge on dam foot.
	· Raise elevation of dam top to +138.0

· Expand and concretize Dam top with added parapet walls
· Upstream dam face consolidated from dam top to 1.5m below death water level using paving stones in cast-in steel-reinforced concrete frame.
· Downstream dam face consolidated by planting grass, Construct water collecting system on dam face.
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	Spillway
	· Spillway locates on the left dam shoulder.
· Spillway made of soil unconsolidated. Elevation of spillway top +136.3m. Length of spillway Ltr= 80m, width of spillway channel Bspillway= 4.0m.  Downstream of spillway is dried ponds and streams

	· Expand spillway canal to meet flood prevention requirement, from Bspillway=4m to Bspillway =6m

· Structure: Made of M250 steel-reinforced concrete 

· Type of spillway: free-flow spillway, Spillway channel remains the same as current condition +136.30m.

· Number of spillway section n=1

· After the spillway end, water slope has length of 42.5m, average slope i =12%, width of water slope B = 5m.

· Energy dissipitating method: Energy-Dissipitated tank, has length of L = 10m, width of B= 5m, height of H= 1m.

· Construct access bridge over spillway with size of LxB=5x7.0m.
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	Inlet
	· Inlet location: On left dam shoulder 

· Type of inlet: Round inlet D40cm, Length of inlet Lc= 45.0m. 

· Flow regime: Pressured
· Operating method: Upstream flipping valve. 

· Canal consolidated.


	· Construct new Inlet. Distance between new and old inlet centers L= 2.78m.

· Inlet entrance made of M300 steel-reinforced concrete
· Designed inlet elevation:

+ Elevation of inlet entrance: +133.0m

+ Elevation of inlet top: +133.4m

+ Elevation of inlet entrance center: +133.2m

+ Elevation of inlet exit center
: +131.67m

+ Inlet slope: i=2.1%
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	Canal
	· Remain current condition of canals from the reservoir as they have been basically completed and meet the requirement for agricultural production; No erosion affecting flood discharge in storm season.
	· Maintain as current condition
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	Operation/management road
	· Operation/management road as current condition is soil road with width of Road face B= 3.5÷4.0m, high average road face slope i= 18%.


	· Management road is designed in conformance to Rural road level B of TCVN 10380:2014 with the following parameters:
· Designed speed: Vtk = 15 km/h;

· Slope: Road face im = 2%, Road side il = 4%; 

· Width of road base Bbase = 5.0m, width of Road face Bm=3.5m, width of Road side Bside=2x0.75m

· Structure Road face Made of 20cm-thick cement concrete
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	Operation house
	· Currently has no management house
	· Flat-top house with 1 floor, construction area: 4x6.6m height H=3.3m. Roof is covered with heat-resistant metal panels.

· House with M200 steel-reinforced concrete frame; Walls with 220cm bricks.

· Electricity and water supply for the management house are from local domestic supply for the nearby residential areas.
	

	3. 
	Ra reservoir - Yen Phu commune
	

	
	Reservoir
	Capacity: 0.576 x 106 m3
	

	
	Main dam
	· Elevation of dam top +69.1m ÷ +69.7m, Elevation of dam bottom +49.5m ÷ +51.33m. Length of dam Ld = 81,11m, width of dam top Bđ= 3,0m.

· Dam top is unconsolidated, no wave-break wall, wheel stopper has severely degraded
· Upstream dam face has average Slope m=2.2, eroded; Several sections are severely eroded and created deep holes of (50 ÷ 60)cm; Dam face is slipped in layers of soil along the face.

· Downstream dam face m=2.5 Structure made of soil unconsolidated, Dam face is slipped in layers of soil along the face, downstream section is seeped underneath the base, lots of bushes and grass on foot of downstream dam face, No water discharge equipment, affecting water discharge ability of dam body, causing eroded holes and threatening dam safety.
	· Raise elevation of dam top to +70.0.

· Drill-and-fill for anti-seeping on dam body and dam base.

· Expand and concretize Dam top with added parapet walls.

· Upstream dam face has face core with B=20m at elevation of +60m. Consolidated from dam top to below normal water level of 1m made of M250 steel-reinforced concrete cast-in with thickness of 15cm, the remaining section to  1.5m below death water level is consolidated using paving stones in cast-in steel-reinforced concrete frame.

· Downstream dam face has face core with B=2.0m at elevation of +62m. Consolidated by planting grass, Construct water collecting system on dam face
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	Spillway
	· Location: On right dam shoulder
· Spillway made of soil unconsolidated. Elevation of spillway top about +67.93m. Length of spillway Ltr= 187.54m, width of spillway channel Bspillway= 3,0m. After the spillway is travelling road of local people in the hamlet and forestry road.

	· Expand spillway canal for flood protection from Bspillway=3m to Bspillway =10m

· Structure: M250 steel-reinforced concrete spillway 

· Type of spillway: Free-flow spillway, Spillway channel remains the same as current condition +67.50m, 

· Number of spillway section n=2

· After the spillway end, water slope has length of 165m, Average slope i =12%, width of water slope B = 5m

· Energy-dissipitated tank has length of L = 16m, width of B= 5m, H= 2m.

· Construct access bridge over spillway with size of LxB=5x11m.
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	Inlet
	· Inlet location: Left dam shoulder 

· Type of inlet: Round inlet D50 cm, Length of inlet Lc= 105.0m. Elevation of inlet entrance +55.80m, inlet exit +51.70m

· Size of inlet entrance bxh=50x50 cm

· Flow regime: Pressured
· Operating method: Upstream flipping valve. 

· Current condition of the inlet: Currently the inlet is leaked strongly; valve door is broken
· Canal consolidated.
	· Construct new Inlet. Same old and new inlet centers.

· Inlet entrance made of M300 steel-reinforced concrete
· Designed inlet elevation:

+ Elevation of inlet entrance: +52.54m

+ Elevation of inlet top: +53.04m

+ Elevation of inlet entrance center: +52.79m

+ Elevation of inlet exit center: +52.56m

+ Inlet slope: I = 0.19%
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	Canal
	· Remain current condition of canals from the reservoir as they have been basically completed and meet the requirement for agricultural production; No erosion affecting flood discharge in storm season.
	· Maintain as current condition
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	Management/Construction road
	· The current Operation/management road is a soil road, has length of L=100m. The soil road has width of Road face B= 2.50m, high average road face slope i= 18%

	· Operation road is designed in conformance with rural road design standard, level B of TCVN 10380:2014 with the following parameters:
+ Designed speed: Vtk = 15 km/h;

+ Slope: Road face im = 2%, Road side il = 4%; 

+ Width of road base Bbase = 5.0m, width of Road face Bm=3,5m, width of Road side Bside=2x0,75m

+ Structure Road face Made of 20cm-thick cement concrete
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	Operation house
	· Currently has no management house
	· Flat-top house with 1 floor, construction area: 4x6,6m height H=3,3m. Roof is covered with heat-resistant metal panels.

· House with M200 steel-reinforced concrete frame; Walls with 220cm bricks.

· Electricity and water supply for the management house are from local domestic supply for the nearby residential areas.
	· 

	4. 
	Roc Khao reservoir - Nhan Nghia commune
	

	
	Reservoir
	Capacity: 0.246 x 106 m3
	

	
	Main dam
	· Dam top is unconsolidated; length 82m, B=4m, Wave-break wall has broken. According to applicable standard, the width of dam top for level III construction has to be 5.0m, Dam top made of soil has degraded, eroded, severely sunk and inudated in rain season.

· Upstream dam face made of soil, unconsolidated, bushes grow on dam face. One section of left dam face is eroded by rain water and slipped. 

· Downstream dam face unconsolidated, plants grow abundantly on the surface; Some seeped section creates large flows.
	· Dam top elevation remains the same elevation +64.80

· Expand and concretize Dam top with added parapet walls
· Upstream dam face consolidated from dam top to 1.5m below death water level using paving stones in cast-in steel-reinforced concrete frame.

· Downstream dam face consolidated by planting grass, Construct water collecting system on dam face.
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	Spillway
	· Location of spillway: On right dam shoulder
· Width of spillway: Bspillway=5m, width of spillway channel b=4m.

· Current condition: natural soil spillway unconsolidated
· Current flood discharge ability: under performance; High frequency of flood overflow spillway top, causing floods in the downstream area.

	· Relocation of spillway from left to right side of reservoir. Maintain width of spillway canal.
· Structure: Made of M250 steel-reinforced concrete 

· Type of spillway: Free-flow wide-top spillway, Spillway channel remains the same as current condition +62.50m 

· Number of spillway section n=1

· After the spillway end, energy-dissipitated tank has length of L = 47.20m, width of B= 4m

· Construct access bridge over spillway with size of LxB=4x5.0m.
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	Inlet
	· Inlet location: Right dam shoulder 

· Structure: Box inlet made of steel-reinforced concrete
· Size: BxH = 50x50cm 

· Flow regime: Pressured
· Operating method: Operated using conical upstream valve, no access bridge

	· Construct new Inlet. Location of inlet center remains the same as current.
· Inlet entrance made of M300 steel-reinforced concrete
· Designed inlet elevation:

+ Elevation of inlet entrance: +58.50m

+ Elevation of inlet entrance center: +58.95m

+ Elevation of inlet exit center: +58.78m

+ Inlet slope: I = 5.0%
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	Canal
	· Remain current condition of canals from the reservoir as they have been basically completed and meet the requirement for agricultural production; No erosion affecting flood discharge in storm season.
	· Maintain as current condition
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	Management/Construction road
	· Management road connecting to local road from the right side to dam top. Currently unconsolidated, not concretized, some sections have degraded hindering travelling activities and emergency response.
	· Operation road is designed in conformance with rural road design standard, level B of TCVN 10380:2014 with the following parameters:
+ Designed speed: Vtk = 15 km/h;

+ Horizontal slope: Road face im = 2%, Road side il = 4%; 

+ Width of road base Bbase = 5.0m, width of Road face Bm=3,5m, width of Road side Bside=2x0,75m

· Structure Road face Made of 20cm-thick cement concrete
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	5. 
	Men 1 reservoir - Doan Ket commune
	

	
	Reservoir
	Capacity: 0.204 x 106 m3
	

	
	Main dam
	· Dam top made of soil unconsolidated; homogenous dam; length of dam L = 120,0m, B = 4,0m. Dam top made of soil has degraded, eroded, severely sunk and inudated in rain season.
· Upstream dam face made of soil, lost consolidation layer; Plants grow on dam face. Some sections on left dam face is eroded by rain water. 

· Downstream dam face unconsolidated, Plants grow strongly on the surface; Some seeped sections create large flows.
	· Dam top elevation remains the same elevation +52.00
· Expand and concretize Dam top with added parapet walls
· Upstream dam face consolidated from elevation dam top to 1m below normal water level made of M250 steel-reinforced concrete cast-in with thickness of 15cm, the remaining section is consolidated using paving stones in cast-in steel-reinforced concrete frame.

· Downstream dam face consolidated by planting grass, Construct water collecting system on dam face.
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	Spillway
	· Spillway semi-consolidated using concrete: locates on right dam shoulder. Width of spillway top Bspillway = 4.0m, Elevation of spillway top 52.0m. Currently Spillway has broken, cannot hold water up to normal water level. Does not meet safety requirement when water level is high; Water seeps around the sides and erosion may cause dam instability.

	· Maintain Width of spillway as current condition, harden spillway surface, water slope, energy-dissipitated tank
· Structure: Made of M250 steel-reinforced concrete 

· Type of spillway: Free-flow wide-top spillway, Spillway channel remains the same as current condition +50.80m 

· Number of spillway section n=1

· After the spillway end, energy-dissipitated tank has length of L = 106.20m, width of B= 4.0m

· Construct access bridge over spillway with size of LxB=5x5.0m.
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	Inlet
	· Inlet location: Right dam shoulder; Structure: Round inlet made of steel-reinforced concrete; Size: Ø40cm

· Flow regime: Pressured. Operating method: Upstream conical valve, no access bridge difficult in operating.
· Currently upstream inlet wall has sunk, inlet valve is leaked, Pole of management house is degraded, peeled; Valve pole is detached and broken.
	· Construct new Inlet. Location of inlet center remains the same as current.
· Inlet entrance made of M300 steel-reinforced concrete
· Designed inlet elevation:

+ Elevation of inlet entrance: +44.00m

+ Elevation of inlet entrance center: +44.60m

+ Elevation of inlet exit center: +42.40m

· + Inlet slope: I = 5.0%
	[image: image22.jpg]2
{11}





	
	Canal
	· Remain current condition of canals from the reservoir as they have been basically completed and meet the requirement for agricultural production; No erosion affecting flood discharge in storm season.
	· Maintain as current condition
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	Management/Construction road
	· Operation/management/evacuation road in current condition has length of about 228.21m; b=3.5m Broken soil road is difficult to travel.

· Management road connecting from local road to right side of dam top Currently is a soil road. Road face is uneven and small. Hence, the road is unfavorable for travelling in management and emergency response in storm season.
	· Operation road is designed in conformance with rural road design standard, level B of TCVN 10380:2014 with the following parameters:
+ Designed speed: Vtk = 15 km/h;

+ Horizontal slope: Road face im = 2%, Road side il = 4%; 

+ Width of road base Bbase = 5.0m, width of Road face Bm=3.5m, width of Road side Bside=2x0.75m

+ Structure Road face Made of 20cm-thick cement concrete
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	6. 
	Men 2 reservoir - Doan Ket commune
	

	
	Reservoir
	Capacity: 0.375 x 106 m3
	

	
	Main dam
	· Dam top unconsolidated, grass grow abundantly; Length of dam L= 150m, B=4m. According to applicable standards, the required width of dam top for level II construction is 5.0m, Dam top made of soil. Dam top is not connected to local road.
· Upstream dam face made of soil, lost the consolidation layer, Plants grow abundantly on dam face. Upstream dam face eroded. 

· Downstream dam face unconsolidated, Plants grow abundantly on dam face, erosion on some sections of downstream face.
	· Dam top elevation remains the same elevation +57.00

· Expand and concretize Dam top with added parapet walls
· Upstream dam face consolidated from elevation dam top to 1m below normal water level made of M250 steel-reinforced concrete cast-in with thickness of 15cm, the remaining section is consolidated using paving stones in cast-in steel-reinforced concrete frame.

· Downstream dam face consolidated by planting grass, Construct water collecting system on dam face.
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	Spillway
	· Location of spillway: Left dam shoulder
· Width of spillway B=10,0m eroded, distorted.
· Spillway canal is eroded; Plants are used as trash filter and stopper; The spillway is combined with local roads, therefore, the spillway canal is distorted severely, affecting travelling ability; Downstream water slope does not meet requirement on water discharged and is eroded; Lots to stones and soil are washed into the downstream area.
	· Maintain Width of spillway as current condition, harden spillway surface, water slope, energy-dissipitated tank
· Structure: Made of M250 steel-reinforced concrete 

· Type of spillway: Free-flow wide-top spillway, Spillway channel remains the same as current condition +55.50m 

· Number of spillway section n=1

· After the spillway end, energy-dissipitated tank has length of L = 106.20m, width of B= 4.0m

· Construct access bridge over spillway with size of LxB=5x5.0m.
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	Inlet
	· Inlet location: Right dam shoulder; Structure: Round inlet made of steel-reinforced concrete; Size: Ø40cm

· Flow regime: Pressured
· Operating method: Upstream conical valve, no access bridge, valve tower is broken 

· Assessment on current condition: In good condition, no leak or seepage detected. Canal made of soil.
	· Construct new Inlet. Location of inlet center remains the same as current.
· Inlet entrance made of M300 steel-reinforced concrete
· Designed inlet elevation:

+ Elevation of inlet entrance: +44.50m

+ Elevation of inlet entrance center: +45.15m

+ Elevation of inlet exit center: +43.75m

+ Inlet slope: I = 1.50%
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	Canal
	· Remain current condition of canals from the reservoir as they have been basically completed and meet the requirement for agricultural production; No erosion affecting flood discharge in storm season.
	· Maintain as current condition
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	Management/operation road
	· Operation/management/evacuation road currently has length of about 500m; b=3.5; Broken soil road makes travelling difficult.

· Management road connects from local roads to left dam shoulder and dam top. Currently a soil road. Uneven and small road face, hindering travelling for management, operation, and emergency response in storm season. 
	· Operation road is designed in conformance with rural road design standard, level B of TCVN 10380:2014 with the following parameters:
+ Designed speed: Vtk = 15 km/h;

+ Horizontal slope: Road face im = 2%, Road side il = 4%; 

+ Width of road base Bbase = 5.0m, width of Road face Bm=3.5m, width of Road side Bside=2x0.75m

+ Structure Road face Made of 20cm-thick cement concrete
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	Operation house
	· Currently has no management house.
	· Flat-top house with 1 floor, construction area: 4x6,6m height H=3,3m. Roof is covered with heat-resistant metal panels.

· House with M200 steel-reinforced concrete frame; Walls with 220cm bricks.

· Electricity and water supply for the management house are from local domestic supply for the nearby residential areas.
	

	7. 
	Na Mang reservoir - Hop Dong commune
	

	
	Reservoir
	Capacity: 0.207 x 106 m3
	

	
	Main dam
	· Elevation of dam top from +126.18m ÷ +126.42m. Length of dam Lđ = 70m, width of dam top Bđ= 3.0m, has Wave-break wall
· Dam top unconsolidated, Wave-break wall has some broken sections, no parapet walls.

· Soil dam; Upstream dam face is eroded and unconsolidated; Downstream dam face is eroded and sunk; foot of dam face does not have water discharge equipment.


	· Raise elevation of dam top to +127.5

· Expand and concretize Dam top with added parapet walls
· Upstream dam face consolidated from dam top to 1.5m below death water level using paving stones in cast-in steel-reinforced concrete frame.

· Downstream dam face consolidated by planting grass, Construct water collecting system on dam face.
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	Spillway
	· Location: On right dam shoulder 

· Spillway made of soil unconsolidated. Elevation of spillway top about +125m. Length of spillway Ltr= 80m, width of spillway channel Bspillway= 8,0m. There are dried ponds and streams in the downstream area.

	· Expand spillway canal for flood protection from Bspillway=6m lên Bspillway =10m

· Structure: Made of M250 steel-reinforced concrete 

· Type of spillway: Free-flow spillway, Spillway channel remains the same as current condition +125.0m, 

· Number of spillway section n=2

· After the spillway end is a water slope with length of 45.0m, Average slope i =12%, width of water slope B = 6m

· Water step for energy-dissipitated, has length of L = 16m, width of B= 5m, height H= 2m, number of steps n=3

· Construct access bridge over spillway with size of LxB=5x7.0m.
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	Inlet
	· Inlet location: Left dam shoulder 

· Type of inlet: Round inlet D40 cm, Length of inlet Lc= 30,0m. 

· Flow regime: Pressured
· Operating method: Upstream flipping valve. 

· Canal consolidated. 
	· Construct new Inlet. Distance between new and old inlet centers L= 2,73m.

· Inlet entrance made of M300 steel-reinforced concrete
· Designed inlet elevation:

+ Elevation of inlet entrance: +120.5m

+ Elevation of inlet top: +120.8m

+ Elevation of inlet entrance center: +120.65m

+ Elevation of inlet exit center: +117.30m

+ Inlet slope: I = 6,8%
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	Canal
	· Remain current condition of canals from the reservoir as they have been basically completed and meet the requirement for agricultural production; No erosion affecting flood discharge in storm season.
	· Maintain as current condition
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	Management road
	· The current Operation/management road is a soil road, has length of L=665,95m. The current road is soil road with width of Road face B= 3,0m, high average road face slope i= 18%


	· The road flows the existing rural road; designed in conformance to rural road type A, connects to dam top with length of L = 665.95 m.

· Width of road base: Bbase = 4.0m; width of road cover Bcover=3.0m; 

· Structure Road face: M300 concrete thickness 20cm;

· Arrange water discharge on both sides of road, made of mortar concrete M100.
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	Operation house
	· Currently has no management house
	· Flat-top house with 1 floor, construction area: 4x6,6m height H=3,3m. Roof is covered with heat-resistant metal panels.

· House with M200 steel-reinforced concrete frame; Walls with 220cm bricks.

· Electricity and water supply for the management house are from local domestic supply for the nearby residential areas.
	

	8. 
	Coc reservoir - Vinh Dong commune
	

	
	Reservoir
	Capacity: 0.296 x 106 m3
	

	
	Main dam

	· Elevation of dam top from +96.49÷ +96.71m. Length of dam Lđ = 70m, width of dam top Bđ= 3,0m.

· Dam top unconsolidated, no wave-break wall, no parapet walls.

· Upstream dam face has eroded unconsolidated; Downstream dam face is eroded, sunk; No water discharge on dam foot
	· Raise elevation of dam top to +97.0

· Expand and concretize Dam top with added parapet walls
· Upstream dam face consolidated from dam top to 1.5m below death water level using paving stones in cast-in steel-reinforced concrete frame.

· Downstream dam face consolidated by planting grass, Construct water collecting system on dam face.
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	Spillway
	· Location: On right dam shoulder 

· Spillway made of soil unconsolidated. Elevation of spillway top about +95m. Length of spillway Ltr= 50m, width of spillway channel Bspillway= 2.5m. There are dried ponds and streams in the downstream area.

	· Relocate the spillway. New spillway has width of Bspillway=3m

· Structure: Made of M250 steel-reinforced concrete 

· Type of spillway: Free-flow spillway, Spillway channel remains the same as current condition +95.0m, 

· Number of spillway section n=1

· After the spillway end is water slope with length of 30.0m, Average slope i =5.0%, width of water slope B = 3m

· Water step for pressure relief, has length of L = 10m, width of B= 5m.
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	Inlet
	· Inlet location: Left dam shoulder 

· Type of inlet: BxH=50x50cm, Length of inlet Lc= 30,0m. 

· Flow regime: Pressured; Operating method: Upstream flipping valve. 

· Canal consolidated.
	· Construct new Inlet. Distance between new and old inlet centers L= 3,4m.

· Inlet entrance made of M300 steel-reinforced concrete
· Designed inlet elevation:

+ Elevation of inlet entrance: +91.5m

+ Elevation of inlet top: +91.6m

+ Elevation of inlet entrance center: +91.4m

+ Elevation of inlet exit center: +90.4m

+ Inlet slope: I = 0.85%
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	Canal
	· Remain current condition of canals from the reservoir as they have been basically completed and meet the requirement for agricultural production; No erosion affecting flood discharge in storm season.
	· Maintain as current condition
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	Management road
	· The current Operation/management road is a soil road, has length of L=418,62m. The road is soil road with width of Road face B= 3.5÷4.0m, high average road face slope i= 18%;


	· Operation road is designed in conformance with rural road design standard, level B of TCVN 10380:2014 with the following parameters:
· Designed speed: Vtk = 15 km/h;

· Slope: Road face im = 2%, Road side il = 4%; 

· Width of road base Bbase = 5.0m, width of Road face Bm=3.5m, width of Road side Bside=2x0,.75m

· Structure Road face Made of 20cm-thick cement concrete.
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	9. 
	An Thinh reservoir - Long Son commune
	

	
	Reservoir
	Capacity: 0.302 x 103 m3
	

	
	Main dam
	· Elevation of dam top from +26.04 to +26.38m. Length of dam Lđ = 185.2m, width of dam top Bđ=3.0m.

· Dam top is unconsolidated, no wave-break wall, no parapet walls.

· The  current Upstream dam face has eroded and unconsolidated; Downstream dam face is eroded, sunk; No water discharge on dam foot
	· Raise elevation of dam top to +26.5

· Expand and concretize Dam top with added parapet walls
· Upstream dam face consolidated from dam top to 1.5m below death water level using paving stones in cast-in steel-reinforced concrete frame.

· Downstream dam face consolidated by planting grass, Construct water collecting system on dam face
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	Spillway
	· Location: On right dam shoulder 

· Spillway made of soil unconsolidated. Elevation of spillway top about +24.0m. Length of water slope L= 198m, width of spillway channel Bspillway= 3.0m. Following spillway is ponds and dried stream.
	· Expand spillway canal for flood protection from Bspillway=3m lên Bspillway =5.0m

· Structure: Made of M250 steel-reinforced concrete 

· Type of spillway: Free-flow spillway, Spillway channel remains the same as current condition +25.0m, 

· Number of spillway section n=1

· After the spillway end, energy-dissipitated tank has length of L = 10,5m, width of B= 5m, cao H= 2.5m.

· Construct access bridge over spillway with size of LxB=5x7.0m.
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	Inlet
	· Inlet location: Left dam shoulder 

· Type of inlet: Cống BxH=50x50cm, Length of inlet Lc= 30.0m. 

· Flow regime: Pressured; Operating method: Upstream flipping valve. 

· Canal consolidated

	· Construct new Inlet. Location of inlet center remains the same as current.
· Inlet entrance made of M300 steel-reinforced concrete
· Designed inlet elevation:

+ Elevation of inlet entrance: +23.0m

+ Elevation of inlet top: +23.3m

+ Elevation of inlet entrance center: +23.15m

+ Elevation of inlet exit center: +22.5m

+ Inlet slope: I = 1.14%
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	Canal
	· Remain current condition of canals from the reservoir as they have been basically completed and meet the requirement for agricultural production; No erosion affecting flood discharge in storm season.
	· Maintain as current condition
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	Management road
	· The current Operation/management road is a soil road, has length of L=209.33m. Hiên trạng is soil road with width of Road face B= 4,0m, high average road face slope i= 18%.


	· Operation road is designed in conformance with rural road design standard, level B of TCVN 10380:2014 with the following parameters:
+ Designed speed: Vtk = 15 km/h;

+ Slope: Road face im = 2%, Road side il = 4%; 

+ Width of road base Bbase = 5.0m, width of Road face Bm=3.50m, width of Road side Bside=2x0.75m

· Structure Road face Made of 20cm-thick cement concrete.
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	Operation house
	· Currently has no management house.
	· Flat-top house with 1 floor, construction area: 4x6.6m height H=3.3m. Roof is covered with heat-resistant metal panels.

· House with M200 steel-reinforced concrete frame; Walls with 220cm bricks.

· Electricity and water supply for the management house are from local domestic supply for the nearby residential areas.
	

	10. 
	Dong Ben reservoir - Dan Ha commune
	

	
	Reservoir
	Capacity: 0. 213 x 106 m3
	

	
	Main dam
	· Dam top made of soil unconsolidated, length 169m; width of Dam top 5.0m. The dam was built long time ago, Dam top has no wave-break wall, has wheel stopper made of brick
· Upstream dam face has average slope constant m = 3.0 – 4.0 unconsolidated so Upstream dam face is made of soil, unconsolidated, currently broken due to waves; lots of plants grow on dam face; 

· Downstream dam face has average slope constant m = 3.0÷4.0, dam core 2.0÷3.0m, has water collection system on dam face
	· Raise elevation of dam top to +52.10

· Expand and concretize Dam top with added parapet walls
· Upstream dam face consolidated from dam top to 1.5m below death water level using paving stones in cast-in steel-reinforced concrete frame.

· Downstream dam face consolidated by planting grass, Construct water collecting system on dam face.
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	Spillway
	· Spillway unconsolidated: Left dam shoulder. Width of spillway top Bspillway = 10.0m, length of water slope 50.0m. No access bridge over spillway. Local people travel beneath spillway canal. The spillway is currently completely broken; Water flows beneath spillway canal, creating large holes.
· Spillway canal is eroded, sunk. Top of spillway has a concrete pole combined with trash filter. The spillway is combined with local road circling the reservoir so the spillway is severely distorted, hindering water discharge and travelling ability. Downstream water slope does not meet water discharge requirement; Lots of stone and soil are washed to the downstream area.
	· Maintain Width of spillway as current condition, harden spillway surface, water slope, energy-dissipitated tank
· Structure: Made of M250 steel-reinforced concrete 

· Type of spillway: Free-flow spillway, Spillway channel remains the same as current condition +52.0m, 

· Number of spillway section n=1

· After the spillway end, energy-dissipitated tank has length of L = 94.40m, width of B= 5m

· Construct access bridge over spillway with size of LxB=10x5.0m.
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	Inlet
	· Inlet location: Right dam shoulder, Structure: steel-reinforced concrete pipe, Size: round inlet Ø60cm, L=70m, Flow regime: Pressured, Operating method: upstream conical valve, no access bridge. Inlet door is a brick canal. Downstream of the inlet is downstream canal, made of soil.


	· Construct new Inlet. Location of inlet center remains the same as current.
· Inlet entrance made of M300 steel-reinforced concrete
· Designed inlet elevation:

+ Elevation of inlet entrance: +43.0m

+ Elevation of inlet entrance center: +43.50m

+ Elevation of inlet exit center: +42.58m

+ Inlet slope: I = 1.5%
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	Canal
	· Remain current condition of canals from the reservoir as they have been basically completed and meet the requirement for agricultural production; No erosion affecting flood discharge in storm season.
	· Maintain as current condition
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	Management road
	· Management road connects from the Inter-communee road to the dam top, made of soil. Uneven road face makes travelling difficult in rain season. Operation/management/evacuation road as current condition has length of about 1093.9m, width of b=4m; is a soil road that has been degraded and difficult to travel
	· Operation road is designed in conformance with rural road design standard, level B of TCVN 10380:2014 with the following parameters:

+ Designed speed: Vtk = 15 km/h;

+ Slope Road face 2%, Road side 4%; 

+ Width of road base Bbase = 5.0m, width of Road face Bm=3.5m, width of Road side Bside=2x0.75m

· Structure Road face Made of 20cm-thick cement concrete
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Source: Design description report of Subproject 2 – Dam Rehabilitation and Safety Improvement Project (WB8) Hoa Binh province

2.4. Materials, machines, disposal sites and construction equipment
2.4.1. Volumes of input materials and disposal areas
a. Construction materials
Construction materials for construction works of the 13 subproject reservoirs include: (i) soil, stone, sand are purchased at local mines; (ii) Steel, iron, cement are purchased from local distributors and transported to the construction sites by the suppliers; (iii) Filtering cloth is imported or purchased domestically; (iv) Other materials, such as asphalt, steel form-work… are bought in Hoa Binh province or produced at factories and transported to the construction sites; (v) Electrical and mechanical equipment are bought at Hoa Binh city or from local suppliers and transported to the construction sites. The specific amount of construction materials is summarized in the table below:
Table 2- 5: Summary on quantity of major construction materials of the subproject
	Reservoir
	Work component
	Sand (m3)
	Stone  (m3)
	Steel (tons)
	Cement (tons)
	Concrete (tons)
	Excavated soil (100m3)
	Filling soil (100 m3)

	Dong Ben
	Inlet
	83.7
	152.2
	15.1
	60.1
	154.6
	170.6
	69.5

	
	Dam
	784.7
	2,464.0
	11.7
	230.0
	567.2
	75.5
	103.5

	
	Spillway
	685.3
	1,372,5
	100.8
	489.7
	1,412.2
	65.5
	15.3

	
	Sub-total
	1,553.7
	3,988.7
	127.7
	779.8
	2,134.08
	311.6
	188.3

	Men I
	Inlet
	52,5
	93.7
	2.7
	36.8
	95.2
	68.3
	62.8

	
	Dam
	948.8
	2.791.1
	8.3
	192.1
	451.76
	49.60
	101.4

	
	Spillway
	283.6
	550.4
	42.4
	214.0
	569.76
	30.65
	6.66

	
	Sub-total
	1,284.9
	3,435.1
	53.4
	442.8
	1,116.8
	148.6
	170.9

	Men II
	Inlet
	60.9
	109.2
	3.7
	43.0
	112.43
	130.40
	124.16

	
	Dam
	1,349.7
	3,756.5
	5.8
	472,5
	819.53
	114.96
	342.13

	
	Spillway
	388.2
	712,5
	48.9
	273.4
	748.8
	41.50
	7.24

	
	Sub-total
	1,798.9
	4,578.1
	58.3
	788.8
	1,680.76
	286.9
	473.5

	Roc Khao
	Inlet
	62.2
	109.9
	11.5
	45,0
	115.62
	28.04
	11.74

	
	Dam
	293.9
	834.3
	3.7
	125.4
	307.2
	31.75
	41.18

	
	Spillway
	241.2
	490.0
	39.5
	192,5
	510.54
	31.17
	8.43

	
	Sub-total
	597.3
	1.434.1
	54.8
	362.9
	933.4
	91.0
	61.4

	Hoi Kha
	Inlet
	55.7
	98.6
	9.9
	39.2
	98.99
	71.26
	13.48

	
	Dam
	279.6
	797.2
	5.1
	103.0
	250.56
	131.42
	111.44

	
	Spillway
	260.2
	580.5
	40.2
	195.2
	535.98
	63.59
	14.3600

	
	Sub-total
	595.5
	1,476.3
	55.1
	337.3
	885.5
	266.3
	139.3

	An Thinh
	Inlet
	72.6
	143.5
	9.7
	60.1
	154.6
	2.3
	48.1

	
	Dam
	735.4
	1,947.2
	10.6
	159.0
	378.0
	5.4
	79.2

	
	Spillway
	675.1
	1,268.3
	59.0
	278.0
	535.2
	1.7
	15.3

	
	Sub-total
	1,483.1
	3,359.0
	79.3
	497.1
	1,067.85
	9.4
	142.6

	Coc
	Inlet
	58.3
	152.6
	9.7
	63.0
	108.0
	5.7
	28.3

	
	Dam
	523.1
	1,368.3
	10.6
	153.9
	204.6
	12.9
	42.4

	
	Spillway
	462.2
	1,077.5
	54.0
	186.0
	385,0
	4.5
	13.6

	
	Sub-total
	1,043.6
	2,598.4
	74.3
	402.9
	697.6
	23.1
	84.3

	Na Mang
	Inlet
	95.6
	112.3
	22.6
	45,0
	96.2
	13.5
	22.3

	
	Dam
	1,763.5
	3,709.6
	159.8
	487.3
	810.5
	57.6
	93.4

	
	Spillway
	602.7
	625.4
	38.4
	312.2
	735.4
	11.8
	10.4

	
	Sub-total
	2,461.8
	4,447.3
	220.8
	844.5
	1642.1
	82.9
	126.1

	Tuan Lo
	Inlet
	67.4
	97.2
	8.9
	36.7
	112,5
	73.8
	57.6

	
	Dam
	768.5
	1,675.6
	55.8
	213.7
	816.7
	179.4
	194.3

	
	Spillway
	397.4
	625.4
	6.4
	131.6
	536
	60.7
	68.6

	
	Sub-total
	1,233.3
	2,398.2
	71.1
	382.0
	1465.2
	313.9
	320.5

	Ra
	Inlet
	151.1
	1,517.8
	23.1
	154.5
	86.4
	2,5
	8.5

	
	Dam
	1,967.4
	6,321.6
	123.8
	254.8
	350.8
	9.8
	47.8

	
	Spillway
	852.7
	1,712.8
	36.7
	213.6
	203.3
	3.5
	5.2

	
	Sub-total
	2,971.2
	9,552.2
	183.6
	622.9
	640.5
	15.8
	61.5


Source: Design description report of Subproject 2 – Dam Rehabilitation and Safety Improvement Project (WB8) Hoa Binh province
Remarks: All the excavated soil at each construction site is reused as much as possible. The remaining soil will be used to level the low areas as requested by the local people.
Table 2- 6: Soil mines for the subproject reservoirs
	No
	Reservoir
	Capacity (m3)
	Description
	Distance to the construction site (km)

	1
	Dong Ben
	6,000
	The soil mine locates 920m far from the reservoir, currently planted with acacia plants, in Dong Ben hamlet – Dan Ha commune 
	0.92

	2
	Men 1
	8,000
	Soil hill on the right side of the dam. The land is assigned to local people, locates about 960m far from the reservoir. The land currently has some fruit tree and bushes. The land is managed by Doan Ket CPC.
	0.8

	3
	Men 2
	
	Soil hill on the left side of the dam. The land is assigned to local people, locates about 960m far from the reservoir. The land currently has some fruit tree and bushes. The land is managed by Doan Ket CPC.
	0.75

	4
	Roc Khao
	3,000
	Soil hill on the right side of the dam, area of 8000m2 currently planted with acacia plants, managed by Nhan Nghia CPC.
	0.3

	5
	Hoi Kha
	10,000
	Soil hill on the left side of the dam. The land is assigned to local people, locates about 960m ffar rom the reservoir. The land currently has some fruit tree and bushes.
	0.96

	6
	An Thinh
	6,000
	The soil mine is a land managed by Long Son CPC, locates 1500m far from the reservoir, area 2000m2.
	1.5

	7
	Coc
	6,000
	The soil mine is a land managed by Vinh Dong CPC, locates 700m far from the reservoir.
	0.7

	8
	Na Mang
	4,000
	The soil mine is currently used for growing acacia plants, area of about 0.5 ha, 400m far from the dam, managed by Hop Dong CPC.
	0.4

	9
	Tuan Lo
	10,000
	The soil mine is currently used for growing acacia plants, area of about 1000m2, 650m far from the dam, managed by Tuan Lo CPC. 
	0.65

	10
	Ra
	2,500
	The soil mine is currently used for growing acacia plants, area of about 1000m2, belong to upstream dam safety corridor. The land is managed by Yen Phu CPC.
	0.5


Memorandums to confirm location of soil mines and waste areas are attached in Appendix 03 of this report.
Table 2- 7: Material transportation routes and distances
	No
	Reservoir
	Material
	Source
	Vehicle
	Travelling distance

	
	
	
	
	
	Route
	Road level
	Distance (km)
	Total (km)

	1
	Hoi Kha reservoir
	1
	Filling soil
	The hill on the left side of the dam, near the spillway
	Self-unloading truck
	Soil road
	5
	0.1
	6.2

	
	
	2
	Sand, broken stone, bulky stone
	Local mines
	Self-unloading truck
	Inter-hamlet road
	4
	4.0
	

	
	
	3
	Other materials
	Ngoc My commune
	Self-unloading truck
	Inter-commune road
	3
	2.0
	

	
	
	4
	Wastes
	Construction site.
	Self-unloading truck
	Soil road
	5
	0.1
	

	2
	Dong Ben reservoir
	1
	Filling soil
	Hill area downstream of the dam
	Self-unloading truck
	Inter-hamlet road
	4
	0.5
	11.0

	
	
	2
	Sand, broken stone, bulky stone
	Local mines
	Self-unloading truck
	Inter-commune road
	3
	5.0
	

	
	
	3
	Other materials
	Dan Ha commune
	Self-unloading truck
	Inter-commune road
	3
	5.0
	

	
	
	4
	Wastes
	Construction site.
	Self-unloading truck
	Inter-hamlet road
	4
	0.5
	

	3
	Ra reservoir
	1
	Filling soil
	The hill on the right side of the dam
	Self-unloading truck
	Inter-hamlet road
	4
	0.2
	10.3

	
	
	2
	Sand, broken stone, bulky stone
	Local mines
	Self-unloading truck
	Inter-hamlet road
	4
	5.0
	

	
	
	3
	Other materials
	Yen Phu commune
	Self-unloading truck
	Inter-commune road
	3
	5.0
	

	
	
	4
	Wastes
	Construction site.
	Self-unloading truck
	Inter-hamlet road
	4
	0.1
	

	4
	Roc Khao reservoir
	1
	Filling soil
	The hill on the right side of the dam, near the spillway
	Self-unloading truck
	Soil road
	5
	1.0
	7.0

	
	
	2
	Sand, broken stone, bulky stone
	Local mines
	Self-unloading truck
	Inter-hamlet road
	4
	3.0
	

	
	
	3
	Other materials
	Nhan Nghia commune
	Self-unloading truck
	Inter-commune road
	3
	2.5
	

	
	
	4
	Wastes
	Construction site.
	Self-unloading truck
	Soil road
	5
	0.5
	

	5
	Men 1 reservoir
	1
	Filling soil
	The hill on the right side of the dam, near the spillway
	Self-unloading truck
	Soil road
	5
	0.2
	8.4

	
	
	2
	Sand, broken stone, bulky stone
	Local mines
	Self-unloading truck
	Inter-hamlet road
	4
	4.0
	

	
	
	3
	Other materials
	Doan Ket commune
	Self-unloading truck
	Inter-commune road
	3
	4.0
	

	
	
	4
	Wastes
	Construction site.
	Self-unloading truck
	Soil road
	5
	0.2
	

	6
	Men 2 reservoir
	1
	Filling soil
	Upstream area of the reservoir; hill area on the left side of the dam
	Self-unloading truck
	Soil road
	5
	0.2
	8.6

	
	
	2
	Sand, broken stone, bulky stone
	Local mines
	Self-unloading truck
	Inter-commune road
	3
	4.0
	

	
	
	3
	Other materials
	Doan Ket commune
	Self-unloading truck
	Inter-commune road
	3
	4.0
	

	
	
	4
	Wastes
	Construction site.
	Self-unloading truck
	Soil road
	5
	0.4
	

	7
	Tuan Lo reservoir
	1
	Filling soil
	The hill inside reservoir zone
	Self-unloading truck
	Soil road
	5
	0.1
	10.3

	
	
	2
	Sand, broken stone, bulky stone
	Local mines
	Self-unloading truck
	Inter-hamlet road
	4
	5.0
	

	
	
	3
	Other materials
	Man Duc commune
	Self-unloading truck
	Inter-commune road
	3
	5.0
	

	
	
	4
	Wastes
	Construction site.
	Self-unloading truck
	Soil road
	5
	0.2
	

	8
	Na Mang reservoir
	1
	Filling soil
	Right dam shoulder
	Self-unloading truck
	Soil road
	5
	0.1
	3.6

	
	
	2
	Sand, broken stone, bulky stone
	Local mines
	Self-unloading truck
	Inter-commune road
	3
	1.0
	

	
	
	3
	Other materials
	Hop Dong commune
	Self-unloading truck
	Inter-commune road
	3
	1.0
	

	
	
	4
	Wastes
	Construction site.
	Self-unloading truck
	Soil road
	5
	1.5
	

	9
	Coc reservoir
	1
	Filling soil
	The hill on the left side of the dam
	Self-unloading truck
	Soil road
	5
	0.1
	9.3

	
	
	2
	Sand, broken stone, bulky stone
	Local mines
	Self-unloading truck
	Inter-hamlet road
	4
	5.0
	

	
	
	3
	Other materials
	Vinh Dong commune
	Self-unloading truck
	Inter-commune road
	3
	4.0
	

	
	
	4
	Wastes
	Construction site.
	Self-unloading truck
	Soil road
	5
	0.2
	

	10
	An Thinh reservoir
	1
	Filling soil
	Hill area downstream of the dam, on left dam shoulder
	Self-unloading truck
	Inter-hamlet road
	4
	2.0
	9.0

	
	
	2
	Sand, broken stone, bulky stone
	Local mines
	Self-unloading truck
	Inter-commune road
	3
	3.0
	

	
	
	3
	Other materials
	Long Son commune
	Self-unloading truck
	Inter-commune road
	3
	2.5
	

	
	
	4
	Wastes
	Construction site.
	Self-unloading truck
	Soil road
	5
	1.5
	


b. Waste-dumping- areas
Based on the construction plan and reuse of soil and stone, the waste areas and material storages are located in the same location, where the discarded soil will be layered beneath to create surface for material storage. This solution will reduce areas required acquisition to facilitate this project. Area of the waste and material storage for each construction site is from 0.6 to 2ha, which can meet the demand of construction works in each reservoir.
 Table 2- 8: Technical parameters of disposal sites
	No
	Reservoir
	Description
	Distance from the construction site (m)
	Area 
(m2)
	Depth/height
(m)

	1
	Hoi Kha
	The proposed waste-dumping-area locates at the low elevation area near right dam shoulder and the area to build community house at Bui hamlet. The community house ground is about 800m from the dam, managed by irrigation exploitation company/ 
	800
	1,500
	2.5

	2
	Tuan Lo
	There are 03 proposed waste-dumping-areas: (i) football field of Tuan Lo commune; (ii) along the sides of management road; (iii) the hollow area near left side of the reservoir 
	2,000
	2,000
	3.0

	3
	Ra
	Waste-dumping-area locates about 300m from the dam, is a low elevation area with total area of 1000m2, currently there are only a few trees and bushes on the land
	30
	1,500
	2.0

	4
	Roc Khao
	Khang Cang area – currently only has some low bushes. 
	1,000
	5,000
	1.5

	5
	Men 1
	There are 03 proposed waste-dumping-areas: 

- Yard of community house of Men 1 hamlet, capacity of 3,000m3;

- Yard of community house of Men 2 hamlet, capacity of 2,500m3;

- The hollow crack between 2 reservoirs, on right side of Men 2 reservoir, capacity of 3,800m3.
	150
	1,000
	2.5

	6
	Men 2
	The proposed waste-dumping-area locates right on the downstream of dam foot, in SW direction. There are only a few acacia plants. This land locates about 300m from the dam.
	300
	1,000
	1.5

	7
	Na Mang
	The proposed waste-dumping-area locates in the land to build stadium of Hop Dong commune and some in-field roads of Ngoai hamlet. 
	500
	2,500
	1.5

	8
	Coc
	The proposed waste-dumping-area is the yard of community house in Coc hamlet, currently has only some low bushes.
	1,000
	800
	1.5

	9
	An Thinh
	The proposed waste-dumping-area is the yard of community house of the hamlet, currently has only some low bushes.
	150
	1,000
	2.0

	10
	Dong Ben
	The proposed waste-dumping-area locates in the low crack on left dam shoulder, belong to dam safety corridor. This land currently has only some gum trees. 
	300
	1,000
	1.5


2.4.2. Transportation vehicles and construction machines
To match construction progress and quantity, based on the construction sites, characteristics of works, and sources of materials, the required vehicles and machines are estimated for the subproject as follows:
Table 2- 9: List of expected machines and equipment
	No
	Machine
	Hoi Kha reservoir
	Tuan Lo reservoir
	Ra reservoir
	Roc Khao reservoir
	Men 1 reservoir
	Men 2 reservoir
	Na Mang reservoir
	Coc reservoir
	An Thinh reservoir
	Dong Ben reservoir

	1 
	Digger volume 1.25 m3
	2
	2
	3
	2
	3
	2
	2
	2
	2
	2

	2 
	Dozer 108 CV
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	3 
	Automatic dozer 110 CV
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	4 
	Automatic grader 8-10 T
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	5 
	Automatic vibrating compressor 10.0 T
	3
	3
	4
	3
	4
	3
	3
	3
	3
	3

	6 
	Auto-unloading truck 7 T
	3
	3
	4
	3
	4
	3
	3
	3
	3
	3

	7 
	Watering truck 5.0 m3
	2
	2
	3
	2
	3
	2
	2
	2
	2
	2

	8 
	Concrete compressor - 1.0 kW
	3
	3
	5
	3
	5
	3
	3
	3
	3
	3

	9 
	Diesel air compressor - 360.00 m3/h
	2
	2
	3
	2
	3
	2
	2
	2
	2
	2

	10 
	Welder - 23.0 kW
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	11 
	Air-compressed hammer 3.0 m3/ph
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	12 
	Steel molder 5.0 kW
	3
	3
	4
	3
	4
	3
	3
	3
	3
	3

	13 
	Automatic compressor 9.0T
	3
	3
	4
	3
	4
	3
	3
	3
	3
	3

	14 
	Handheld compressor 80kg
	3
	3
	4
	3
	4
	3
	3
	3
	3
	3

	15 
	Heat welder to connect plastic pipes
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	16 
	Concrete mixer 250-350L
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	17 
	Water pumps
	2
	2
	3
	2
	3
	2
	2
	2
	2
	2


Source: Design description report of Subproject 2 – Dam Rehabilitation and Safety Improvement Project (WB8) Hoa Binh province
2.4.3. Land acquisition of the subproject
The subproject is executed in 09 communes of 06 districts in Hoa Binh province with the specific land acquisition areas as follows:
· Permanent acquisition: The permanently acquired lands will have their Land User Right Certificate (LURC) acquired (if any) and have their land use purpose changed permanently. The households with permanently acquired land will not be able to continue cultivating on the acquired lands.
· Limited land use due to establishing dam safety corridor: Households with limited land access will be able to continue using these areas for cultivation with some limitation as follows: Within protected area of the dam and reservoir, the following activities have to obtain permits from authorized governmental agencies:
· Constructing new construction;

· Setting up areas for material and fuel stocking, machine and vehicle parking;

· Drilling for geological survey, exploiting natural resources, construction materials, exploiting underground water;

· Discharging wastewater into the reservoir, unless discharging at small scale with no hazardous or radioactive compounds;
· Growing perennial plants;

· Operating tourism, sport, scientific, business, services activities;

· Operating domestic water vehicles, automobiles, except bikes, motorbikes, simple domestic water vehicles;

· Cultivating aquaculture;
· Using explosives and other similar agents;

· Constructing underground structures. 
Details on areas, number of affected households (AHs) and corresponding impacts of land acquisition for each type of land are presented in the following tables:

Table 2- 10: Permanent and temporary land acquisition areas of the subproject
	No
	Reservoir
	Location
	Permanent acquired land
	Limited land access

	
	
	
	Area (m2)
	Number of AHs (HH)
	Area (m2)
	Number of AHs (HH)

	1
	Ra reservoir
	Yen Phu commune
	4,338
	6
	4,360
	10

	2
	Tuan Lo reservoir
	Tuan Lo commune
	202
	1 HH + 1 CPC
	900
	2 HHs + 1 CPC

	3
	Na Mang reservoir
	Hop Dong commune
	1,194
	3
	1,750
	1

	4
	Coc reservoir
	Vinh Dong commune
	628
	1 HH + 1 CPC
	1,357
	1 HH + 1 CPC

	5
	An Thinh reservoir
	Long Son commune
	209
	1 HH + 1 CPC
	1,600
	11

	6
	Dong Ben reservoir
	Dan Ha commune
	-
	
	1,950
	1 HH + 1 CPC

	7
	Roc Khao reservoir 
	Nhan Nghia commune
	-
	
	3,240
	8

	8
	Hoi Kha reservoir
	Ngoc My commune
	-
	
	540
	1 HH + 1 CPC

	9
	Men 1 reservoir
	Doan Ket commune
	-
	
	3,000
	2

	10
	Men 2 reservoir
	Doan Ket commune
	367
	2
	3,250
	4

	
	Total
	
	6,938
	14 HHs + 3 CPCs
	21,947
	41 HHs + 3 CPCs


2.4.4. Construction and domestic electrical supply
Source of electricity for construction and living activities are from diesel generators on site or from substations in the subproject communes.

Sub-loading: the main sub-loadings of the construction sites are working office of the consultant, contractors, supporting units, concrete units, mixing stations, grinding stations. Based on the actual demand of sub-loadings, the contractors will contact the local electrical supplier to connect into the existing grid.
2.4.5. Construction and domestic water supply
Construction water supply: Use the water in the reservoir under construction

Domestic water supply: Purchase domestic water from houses of people living near the reservoir; For reservoirs locating far from the residential areas, purchase water from local suppliers for secured quality.
2.4.6. 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.
2.5.  Construction method and dam safety measures
2.5.1. Construction method
a. Construction process: (i) Prepare construction site and worker’s camp, (ii) Constructing temporary dyke; (iii) Construct inlet; (iv) Rip-rap dam, drill and grouting for anti-seepage, consolidate the dam faces from bottom to the top; (v) Construct spillway, access bridge; (vi) Construct management house; (vii) Construct management roads and electric lines; (viii) Cleanup the construction sites. 

b. Drilling and grouting activities
· Applicable standard
· TCVN 8644: 2011 Hydraulic structures - Technical requirements for drilling and grouting into dykes
· TCVN 8645:2011: Hydraulic structures - Technical requirements for drilling and injecting cement into rock foundation;

· Preparation activities:
· Prepare sufficient materials to make grouting mixture, including clay powder and other mixing agents. Packed clay powder used for drilling and grouting into dykes has to meet required quality, does not form lumps before using.
· Equipment to use in drilling and grouting activities have to satisfy technical requirements and have to be checked and approved before using.
· Before drilling and grouting, construction units have to based on the design drawings, actual land marks to check water loss quantity q (l/s), maximum grouting pressure in the dyke section in process. The test activities can be done right at the designed drilling holes. If the tests show large differences between the actual and designed figures, construction units have to stop construction activities and work with the supervisors to report to responsible authorities. Only resume construction activities after receiving written decision from responsible authorities.

· In addition to the aforementioned regulation, before drilling and grouting, work safety measures and records for monitoring have to be prepared as regulated.
·  Producing grouting mortar
· The grouting mortar has to be produced following this procedure:
· Prepare cement and additives (if any)

· Identify mixing ratio for mortar mixture or ratio for additives (if any) following the approved design.

· Clean the mixing tanks and storage, packing tank and pipes;

· Pump water into mixing tanks according to the approved ration. The water to use has to be clean water, which does not contain impurities. Then add additives (if any) at designed ratio and mix the mixture in 5 to 10 minutes;
· Add materials and additives (if any) gradually into the mixing tank at the designed ratio and mix in 7 to 10 minutes to dissolve clay powder in water.
Mortar mixture for grouting dykes have to meet the following technical requirements:
· Period to separate (mortar has a water layer separated on the surface): no less than 20 minutes;

· Mortar before transferring to pressing device for grouting only contains particles of less than 2mm in diameter.
·  Grouting activities
Drill the holes satisfying the following requirements:
· Vertical angle error smaller than 100;
· Location error less than 10cm;

· Depth error less than 20cm comparing to designed depth;

· Drilling process has to be recorded in construction supervision table;
· If drilling using pressured water, the pressures has to be no more than 0.6 MPa and clean water has to be used. Before drilling, a hole of at least 20cm depth and 5-10mm in diameter has to be dug to guide drilling direction. When drilling, keep the drilling machine vertically to make sure the error is within acceptable limit.
· After drilling, clean water with pressure of 0.05 MPA has to be used to clean the holes for duration of 3-5 minutes, and the hole has to be capped to avoid dropping materials. For holes in loose soil area, after drilling, supporting pipe should be installed to guide grouting process – driller should not be withdrawn to avoid hole collapse. 
· If a change in hole location is required, the old hole has to be filled pursuant to applicable standards. Arrange new hole in the same row and about 20-30cm from the old hole. Document and graph to add in construction supervision record.
· Do not drill too many holes. Before drilling, construction capacity of grouting machines has to be taken into account so that a suitable amount of holes per day is drilled.
Grouting activities:
· When drilling the holes, water column pressures has to be 0.05 MPA, drill and rotating at the same time. When reaching ends of drilling holes, gradually reduce water column pressure. Retract the driller 30cm. Stabilize driller to avoid blocking the grouting path and ensure mobility of the grouting mixture.
· Do not block opening of the holes before grouting. In grouting process, if the grouting mixture overflows from the holes, the opening has to be blocked.
· Mixing ratio has to pursuant to the approved design.
· During grouting process, based on the amount of mortar needed, the concentration of mortar can change from low to high. Refer to the following cases to determine the mixture ratio.
· Grouting pressure should start from 0.05 MPa and lower, thereby, based on the amount of mortar needed, gradually increase pressure to the designed pressure. Allow an increase of one pressure level in the following conditions.
· Grouting pressure has to comply to the designed pressure. If grouting pressure is less than the designed pressure but the dyke is broken or cracked, stop construction activities and report to monitoring unit, design unit and investment owner to timely response and submit to responsible authorities to adjust grouting pressure.
· When grouting into each hole, continuously grout until the grouting pressure reaches designed pressure, the mortar quantity reaches from 1L per minute or lower and maintain for a period of no less than 30 minutes.

· Unless grouting for termite treatment, the minimum discontinued time between grouting sessions is 72 hours.

· After grouting one hole, within the next 24 hours, back-fill the drilled hole pursuant to applicable regulations.
c. Main construction works:
After constructing the temporary dyke, the foundation is expanded to construct inlet and earth dam. Construction steps include:
· Clear trees and plants on upstream face; Remove paving stones (if existed);

· Remove the weathered layer on upstream dam face to the landfill as regulated; Dug upstream dam face as designed;

· Dig the foundation for inlet construction;

· Rip-rap dam face; Compact to meet soil designed density and tightness, ensure designed face slope; Soil exploited from soil mines or purchased has to meet physical standards (equivalent to the old dam body) to fill the holes manually or hand-compressor, ensure the designed face constant and tightness K = 0.95.

· Drill and grouting for anti-seepage;

· Start concrete and steel-reinforced concrete works after conducting concrete process pursuant to applicable standards;

· Construct spillway at the same time as construction of inlet and earth dam.
2.5.2. Dam Safety Plan
· A dam safety report (DSR) will be prepared for the subproject. The DSR aims to demonstrate, analyzes 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 analyzes 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 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 although not likely to occur frequently but 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 dam, 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, safety do dam 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 reparation. 

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.
2.6. Human resources and implementation schedule
2.6.1. Human resources and worker’s camp
The average number of workers in each construction site is about 50 workers/reservoir, in which, 20 workers are local people. The number of local labors (general unskilled labors or short-term trained labors) accounts for about 40% of all workers. These people can actively arrange their living activities at their home, hence, the subproject does not have to arrange worker’s camp. For managers and other skilled labors from other places, the subproject will construct temporary worker’s camps at vacant lands near the reservoirs. The camps have to have electricity and clean water supply, waste collection and treatment system that meet requirement on safety and hygiene as regulated by the Government of Vietnam.
2.6.2. Construction schedule
Subproject 2 in Dam Rehabilitation and Safety Improvement Project (WB8) Hoa Binh province includes 10 reservoirs located in 09 communes of Hoa Binh province. The subproject will be conducted in 4 years from 2019 to 2022 according to investment phase as follows
a. Hoi Kha reservoir, Roc Khao reservoir, Men 1 reservoir, Men 2 reservoir, Dong Ben reservoir
· Construction period 

All the construction activities will be conducted in 24 months, from the end of flood season of the first construction year, specifically:
· Preparation phase (02 months):

· From September to October (end of rain season of the first construction year): assemble construction machines and equipment; Prepare worker’s camps.
· Prepare construction road from the dam to soil mine(s).
· Dry season, from November of the first construction year to April of the second construction year (6 months)
· At the beginning of November, dig the inlet foundation, channeling canals, flow diversion to the downstream via canal (designed flow Q=2.06 m3/s)

· Complete inlet construction (Finish before the end of February)
· Complete spillway construction (Finish before the end of April to ensure flood regulation in flood season)
· Complete the upstream dam face on the left shoulder, partially fill the left downstream dam shoulder.
· Conduct concrete work for frames and upstream dam face.
· From March 1st to May 3rd, block the flow and fill to complete the right shoulder, finish the upstream face to designed elevation (Finish before the end of April to prevent flood in the reservoir). Water flows (if there is any rain) will be stored in the reservoir.
· Complete downstream section of the dam as designed.
· From May to the end of construction phase: Complete other works (plant grass, install monitoring equipment, water-break wall, management road) and handover the works.
b. Tuan Lo reservoir, Ra reservoir, Na Mang reservoir, Coc reservoir, An Thinh reservoir
All the works are expected to be completed in 12 months, from the end of flood season of the first year:

· The work load of rehabilitation and upgrade of these reservoirs are small, so the construction time is planned to conduct between November and April (6 months). This is also the time of irrigation for winter-spring season so the construction work will need to ensure irrigation demand of the downstream areas.
· From November to January, construct upstream dam face and spillway, which are the components not affecting water level in the reservoir. In this period, the irrigation remains normally through the inlet.
· From February to April, construct temporary dyke to construct valve house and upstream dam face. Continuous irrigation in this period will be ensured by pumps.
· From April, construct management road. The management roads will be constructed lastly so the soil road can be used for construction before upgrading and being concretized to ensure durability of the roads.
2.6.3. Operation and maintenance activities
Reservoir water regulation: Dam owner has to prepare regulation procedure for the reservoir, regulating water storage, water discharge in normal and emergency situations, submit to authorized agency for approval and implementation arrangement. In addition, an information and communication system from the headworks to canal system, especially in flood season, has to be established and maintained for continuous communication between the work and People’s Committees of the districts, towns and communes where the exploiters locate, and to Flood Prevention Agency of the Province.

Operating valves of the works: Dam owner has to establish and submit for approval from authorized agency or issue the regulating documents on operation authorities and operation procedure for valves of each work. The procedure has to include regime and test operation for the valves that are not regularly operated, or in low-use period, including back-up valves. The operation and test operation of these valves have to be recorded in the operation handbook of the reservoir.

Monitor of dam and hydro-climatic features: Conduct monitoring of water level in the reservoir and other parameters as stated by the design consultant.

Dam maintenance: Dam owner has to specify the content and timing for maintenance of each work, work components and equipment. The maintenance of dam and equipment has to be conducted periodically, regularly as regulated to ensure work’s reliability, safety, and to makes sure that any malfunctions can be detected easily and timely, ensure the overall aesthetic value of the work.

Dam inspection: Dam owner has to inspect dam following the regulated content and procedure, including: (i) regular inspection via analysing and assessing the measurement data, monitoring data, and field survey, (ii) periodical inspection before and after annual flood season; (iii) sudden inspection after heavy rain, earthquake, or in case of any damaged component. If there is any severely broken component, inspection has to be conducted to identify reasons, scopes, damage extent; Process with design to repair; Other measures to actively prevent and ensure dam safety has to be applied to protect the dam and downstream areas.

Dam rehabilitation, repair, upgrade: The rehabilitation, reparation, upgrade of dam has to be conduct pursuant to applicable regulations on construction investment when the dam is degraded and does not meet safety standard, or the work is lack of flood discharge capability, causing reservoir reform that may affect dam safety.

Dam safety audit: Dam owner is responsible for periodical dam audit as regulated by Decree 114/2018/NĐ-CP on Dam safety.
CHAPTER 3. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORKS
3.1. Regulations of the Government of Vietnam
3.1.1. Safeguard regulations of the Government of Vietnam
a. Laws
· Law on Environmental Protection No.55/2014/QH13 dated 23/06/2014 approved by the National Assembly of Vietnam, effective since 01/01/2015; 

· Law on Water Resources No.17/2012/QH13 approved by the National Assembly of Vietnam on 21 June 2012

· Land Law No.45/2013/QH13 approved by the National Assembly of Vietnam on November  29, 2013

· Law on Natural Disaster Prevention No.33/2013/QH13 approved by the National Assembly of Vietnam on June 19, 2013

· Law on Irrigation no. 18/2018/QH14 approved by XIV National Assembly of Vietnam on 21/11/2018

· Decree no. 67/2018/NĐ-CP dated 14/05/2018 specifically regulating some articles of Law on Irrigation.

· Construction law No 50/2014/QH13 dated 18/08/2014;

· Law on Domestic Violence Prevention and Control 2007;

· Law on Gender Equality dated 29/11/2006;

· Law on Marriage and Family 2000;

· Law on Cultural Heritage number 28/2001/QH10 approved on 12/07/2001;

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

· 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 forestry number 16/2017/QH14 approved by National Assembly XIV of Socialist Republuc of Vietnam, 4th meeting period, approved on 15/11/2017.
·  Decrees
· Decree no. 40/2019/NĐ-CP on 13/05/2019 on amendment to some articles of Decree regulating details and guide for implementation of Environmental Protection Law.

· 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;

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

· Decree no. 67/2018/NĐ-CP dated 14/5/2018 regulating some articles of Law on Irrigation;

· 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  May  15,  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;

· 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;

· Decree 114/2018/NĐ-CP dated 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;

· 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;

· 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;
b. Circulars
· Circular number 02/2018/TT-BXD dated 06/02/2018 by Ministry of Construction on environmental protection in construction activities and reporting mechanism in environmental protection works in construction;

· Circular number 25/2019/TT-BTNMT dated 31/12/2019 by Ministry of Natural Resources and Environment regulating specific implementation of some articles in Decree number 40/2019/NĐ-CP on 13/05/2019 on amendment to some articles of Decrees regulating specific implementation, guide for implementation of Environmental Protection Law and regulating management of environmental measurement service activities;
· Circular number 36/2015/TT-BTNMT dated 30/06/2015 about management of hazardous wastes.

· Circular number 16/2009/TT-BTNMT dated 07/10/2009 by Ministry of Natural Resources and Environment regulating the national technical regulation on the environment, ambient air and hazardous substances in the ambient air;

· 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;

· 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 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;
· Circular number 08/2017/TT-BXD dated 16/05/2017 regulating management of construction wastes;

c. Decisions
· Decision number 2841/QĐ-UBND dated 23/12/2015 on approval of price for environmental monitoring of ambient air, ground water, acid rain water, sea water, industrial emission and radioactive compounds to be applied in Hoa Binh province;
· Decision number 27/2014/QĐ-UBND dated 20/06/2014 regulating management and exploitation of soil for construction works in Hoa Binh province;

· Order number 26/CT-TTg dated 25/8/2014 by the Prime Minister on implementation of Environmental Protection Law;

· Decision number 05/2018/QĐ-UBND dated 23/01/2018 by Hoa Binh PPC issuing regulations on compensation, assistance and resettlement when the Government acquires lands in Hoa Binh province;

· Decision number 37/2014/QĐ-UBND dated 25/12/2014 by Hoa Binh PPC issuing regulations on price table for lands in 2015-2019 in Hoa Binh province;

· Decision number 33/2014/QĐ-UBND dated 19/07/2014 by Hoa Binh PPC on amendment for price table of land at tables number 01; 02; 06; 07; 08; 09; 10; 11 issued with Decision number 37/2014/QĐ-UBND dated 25/12/2014 by Hoa Binh PPC issuing regulations on price table for lands in 2015-2019 in Hoa Binh province;

· Decision number 14/2018/QĐ-UBND dated 02/03/2018 by Hoa Binh PPC on amendment for Decision number 37/2014/QĐ-UBND dated 25/12/2014 by Hoa Binh PPC issuing regulations on price table for lands in 2015-2019 in Hoa Binh province;

· Decision number 25/2014/QĐ-UBND dated 25/09/2014 by Hoa Binh PPC on compensation price for assets when the Government acquires land in Hoa Binh province;

· Decision number 11/2016/QĐ-UBND dated 14/04/2016 on amendment to Section IV Fruit tree in Annex IV Compensation prices for trees and farm animals issued Decision number 25/2014/QĐ-UBND dated 25/09/2014 by Hoa Binh PPC on compensation price for assets when the Government acquires land in Hoa Binh province
· 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 1956/2009/QD-TTg dated 17/11/2009 by the President about approval of general plan on vocational training for rural labor to 2020;

· Decision number 3562/QĐ-BNN-TL dated 13/11/2007 about temporary regulation on requirements on technical capacities of dam management unit;

· Decision number 56/2011/QĐ-TTg dated 14/10/2011 about statistical indicators for national gender development;

· Decision number 301/QĐ-LĐTBXH 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;

· 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 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 957/QĐ-BXD dated 29/9/2009 by Ministry of Construction about announcement of costs for project management and construction investment consultation;

· 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. 

d. Other documents
· Constitution of Vietnam 2013;

· 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/LĐTBXHBĐG 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/LĐTBXH- BĐG about comments on the draft of guide for execution of models to prevent and mitigate impacts of violence based on gender basis.
e. 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;

· QCVN 38: 2011/BTNMT: National technical regulation on surface water quality to protect aquatic life.

(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 gasial.

(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 categorisation 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

· QCVN 24/2016/BYT –National technical regulation on noise level – Thresholds for noise at working places.
(v) Other standards

· QCVN 18:2014/BXD: National technical regulation on construction works.

· QCVN 04 - 05: 2012/BNNPTNT –Major standards for designing irrigation works.
3.1.2. Legal documents by Investment owner
· 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”;

· 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 1123/QĐ-UBND dated 31/5/2019 by Hoa Binh PPC on approval of Feasibility Study Report of Subproject 2 – Dam Rehabilitation and Safety Improvement Project (WB8), Hoa Binh province.
3.1.3. Compliance to the environmental and social impact assessment
The subproject’s environmental and social impact assessment will be carried out in accordance with the World Bank and the Government’s environmental assessment procedures. In particular, it will be subject to the environmental and social management framework of the project that the WB reviewed and approved. Social and environmental screening will be conducted for each subproject to determine the appropriate size and type of the environmental assessment. Based on that, TOR will be prepared for environmental and social impact assessments in accordance with the subproject scope and the potential impacts expected from the subproject implementation. Environmental and social screening will be conducted by World Bank safety policy experts. The TOR for the environmental and social impact assessments will also be reviewed and approved by the World Bank Safety Policy Specialists prior to the implementation of the environmental and social impact assessments. In the process of the environmental and social impact assessment, consultations with affected people and local NGOs should be conducted. ESIA will be publicly available at the place of the subproject implementation in Vietnamese language so that affected people and local NGOs can easily access and the English version will be available on the WB’s website before the evaluation of the subproject.
3.2. World Bank Safeguard Policies
3.2.1. Safeguard policies triggered for the Project
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.

Environmental and social screening for the Project was conducted and concluded that there are eight (08) policies of WB triggered for the Project, including:

(1) OP/BP 4.01: Environmental Assessment;

(2) OP/BP 4.04: Natural habitat;
(3) OP/BP 4.09: Pest Management;

(4) OP/BP 4.10: Indigenous People;
(5) OP/BP 4.11: Physical Cultural Heritages;
(6) OP/BP 4.12: Involuntary Resettlement;

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

(8) OP/BP 7.50: Project on international waterway
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.
3.2.2. 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/BP 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 there are EM people living in the subproject areas (Muong, Dao, Thai, Tay ethnic groups).

	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.

This policy is triggered because the subproject causes impacts related to involuntary acquisition of land, temporarily or permanently, and loss of standing assets related to the subproject construction areas. After being audited, the subproject has prepared and disclosed Resettlement Policy Framework and Resettlement Action Plan. Resettlement Policy Framework and Resettlement Action Plan include measures to ensure that the affected people: (i) received notification on choices related to resettlement; (ii) are consulted and select resettlement alternatives, and (iii) receive compensation and livelihood restoration.

The subproject is expected to permanently acquire 2.885 ha (including 0.6938 ha permanently acquired lands and 2.195ha limited access lands) with 05 land types (including paddy land, annual agricultural land, perennial agricultural land, aquaculture land) of 41 households and 05 CPC (Vinh Dong commune, Dan Ha commune, Tuan Lo commune, Long Son commune, Ngoc My commune, Doan Ket commune).

	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
3.2.3. 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. 
Guidance on implementation of EHS by WB: EHS guide by WBG / IFC was proposed in 2008. This is an important guide in environmental protection, health and safety in industrial development and other projects. This guide proposes the development targets to be achieved and measures to be applied to achieve the optimum results at the most affordable costs.
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.
3.3. Summary on environmental impact assessment procedure of World Bank and the Government of Vietnam
Environmental assessment procedure as regulated by WB and the Government of Vietnam for the subproject are summarized in the following table:
Table 3‑2: Summary on environmental impact assessment procedure of World Bank and the Government of Vietnam
	The stages in the environmental assessment process
	WB

(OP/BP 4.01 on Environmental Assessment)
	Vietnam Government

(Decree No. 40/2019/ND-CP, Circular No. 25/2019/TT-BTNMT)

	Screening
	· List of categories (A, B, C, FI)

· It is not mandatory for each specific case to classify, apply safety policy and determine environmental assessment tool (EA).

· The World Bank will classify a proposed project into one of four categories including A, B, C, or FI depending on type, location, sensitivity and scale of the project and the nature, the importance of its potential environmental impacts.

· Category A: Requirement for full environmental impact assessment. In some cases, the social and environment management framework is required, too.

· Category B: ESIA, social and environment management framework or social and environment management plan is required. In most cases, social and environment management framework and/or social and environment management plan are required.

· Category C: no EA action.

· Category FI: social and environment management framework is the most commonly tool. In the case of a number of sub-projects that have been identified before the appraisal, the FI will prepare specific tools based on the frameworks, e.g. the ESIA or social and environment management plan.
	· Category in Appendices: I, II, III and IV in Decree 40/2019/ND-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 40/2019/NĐ-CP and consult DONRE or VEA for suitable classification and requirements on EIA reports, including:

· The project is not subject listed in column 3 of Appendix II - Decree No. 40/2019/ND-CP, so it is not required to prepare an EIA report for each reservoir but it is the subject listed in column 5 of Appendix II - Decree No. 40/2019/ND-CP so it should prepare an environmental protection plan for each reservoir.

	Environmental assessment tool
	· Depending on the project impacts, a range of tools are used to meet the World Bank's requirements, including: environmental and social management framework; specific environmental assessment;  environmental and social management plan; regional and sectoral EA; risk or hazard assessment; Environmental audit. The World Bank provides general guidelines for implementing each tool.
	· The EA tools like SEA, EIA or EPP are identified based on Appendixes: I, II, III and IV of Decree No. 40/2019/ND-CP.

	Scope of environmental assessment
	· The World Bank helps the borrower to draft the TOR for EA and to determine the EA scope, procedures, timetable and outline of a EA report.

· A A-type project require ESIA TOR and the determination of scope and consultation will be necessary to prepare the TOR for environmental assessment report.
	· TOR for EA is not required.

· Normally, after consultation with the local DoNRE or the Vietnam Environmental Administrative (VEA) about the type of EA, Project Owner will prepare an EA report.

	Community consultation
	· During the EA, the Borrower must consult with affected groups and local NGOs on the environmental aspects of the project and focus their views.

· For a A-type project, the Borrower shall consult these groups at least twice: (a) immediately after the environmental inspection and before the EA TOR completion; and (b) once a draft EA report has been prepared. In addition, the Borrower will consult with these groups throughout the project implementation process as needed to address issues related to EA that affect them.

· For a B-type project, there should be at least one community consultation meeting.

· For meaningful consultations, the Borrower provides relevant project documents in a timely manner prior to the consultation in a form and language that the group can understand and be accessible to.

· The minutes of the public meeting are included in the report.
	· Project owner is responsible for consulting with the People's Committee of the commune, ward or township (hereinafter referred to as the commune) where project is being implemented, consulting with with organizations or communities directly affected by project; Research and receive objective opinions and requests from relevant agencies to minimize project negative impacts on the natural environment, biodiversity and public health.

· Commune People's Committees where a project is implemented and organized and directly affects will be consulted. Project owner is responsible for submitting the EIA report to the commune-level people's committees where the project is implemented and organized and directly affects, together with a written request for comment. Within 15 working days from the date on which a EIA report is received, the commune-level people's committees and organizations under the direct impact of the project are obliged to submit their responses if they do not approve the project.

· The community consultation is carried out in the form of community meetings co-chaired by the Project Owner and the commune people's committees where the project is implemented together with the participation of the community like Vietnam Fatherland Front, socio-political organizations, socio-professional organizations, population quarters, villages/hamlets. All opinions of participants in the meetings must be fully and truthfully presented in the minutes of the meeting.

	Public information
	· Before the World Bank conducts a project appraisal, EA report must be made public in a way that is easily accessible to project-affected groups and local NGOs. When the World Bank officially receives report, the World Bank will publish the report in English to the public via its website.
	· After EIA report is approved, the Project Owner is responsible for preparing, approving and publicly displaying EMP at the local Commune People's Committee office, in consultation with the community for people’s information, inspection, monitoring (Article 16 of Decree No. 40/2019/ND-CP).

	Independent environmental specialist
	· For a A-type project, the Borrower retains independent EA specialist who have no contact with the project to implement EA.

· For a high-risk A-type project or a project with multi-dimensional environmental concerns, the Borrower will also hire a consultative group of independent environmental specialists with international qualifications to advise on the project aspects relating to EA.

· Specialists/consultancy companies will be selected through bidding under the close supervision of the World Bank.


	· This content is not regulated in Vietnamese policy.

· The Project Owner shall implement or hire a consulting unit which satisfies the following conditions: (i) Staff responsible for EIA must have at least BA degree and EIA consultancy certificate; (ii) specialized staff involved in the project must have university or higher degrees; (iii) have laboratory and testing equipment certified for measuring, sampling, processing and analyzing environmental samples for the environmental impact assessment of the project; In the absence of a laboratory, the calibration equipment must meets the requirements and there must be contract with qualified unit.

	EA review/approval process
	· The WB reviews EA's findings and recommendations to determine if it provides sufficient grounds for the Bank to process the project. When Borrower has completed all or part of the environmental assessment before the Bank participates in a project, the Bank will consider the environmental assessment to ensure its consistency with this policy. The Bank may, where appropriate, request additional environmental assessments, including public consultation and disclosure.
	· The Ministry of Natural Resources and Environment appraise and approve EIA reports of the projects specified in Appendix III to this Decree, excluding the projects relating to defense and security contents.

· The Ministries or the ministerial-level agencies shall appraise and approve EIA reports on projects under their competence for investment approval, except for projects listed in Appendix III to this Decree;

· The Provincial People's Committees conduct appraisal and approval of EIA reports for projects in their provinces, except the projects mentioned above.

· The appraisal will take place at least 45 working days at the MoNRE level and 30 working days at the DoNRE level and 5 working days at the district level after receipt of full Environmental Impact Assessment or full EPP.

	The number and language of the EA/EIA to be evaluated
	· Number of copies are not specified.

· Language requirements: English and Vietnamese. EA reports in Vietnamese are required for domestic disclosure and must be in English for publication on the World Bank’s website.
	· Project Owner must submit at least 07 environmental impact assessment reports (depending on number of appraisal committee members) and 01 feasibility study or technical report of a proposed project.

	Content of EA report
	· For a A-type project, the content of a EA report is in line with Appendix B of OP4.01.

· The EA scope for a B-type project may vary depending on each project, but the EA's scope is narrower than that of a A-type project. An environmental and social management plan is an integral part of an EA type A (regardless of other tools to be used). EA for a B-type project may also be an environmental and social management plan with the content set out in Appendix C of OP 4.01.
	· The content of a EA report must be in line with Decree No. 40/2019/ND-CP and Circular No. 25/2019/TT-BTNMT.

	Monitoring EA
	· During the project implementation, the World Bank will supervise the implementation of the environmental aspects on the basis of environmental regulations and the Borrower arranges reports of the agreement in the Loan Agreement and in other project documents to determine if the compliance of the Borrower's Environmental Procedures (mainly with EMP) is satisfactory. If the compliance is not satisfactory, the World Bank will discuss with the Borrower to ensure the compliance, if necessary.
	· The local DoNRE is entrusted monitoring the environmental compliance of the projects.

· At the end of the project construction phases, the Environmental Management Agency will coordinate with the Construction Management Agency to monitor the compliance of the environmental management activities stated in the EAs.


CHAPTER 4. NATURAL AND SOCIO-ECONOMIC FEATURES OF THE PROJECT AREAS
4.1. Baseline natural environmental conditions
4.1.1. Geographical location and geological features
1. Geographical location
Hoa Binh province is a mountainous province in the North West region, bordering on Hong river delta, locates about 73km far from Hanoi city on National Highway 6 between Hanoi – Hoa Binh – Son La. The province has area of about 4,578.1 km2. The North of the province is Phu Tho province, the South is Ha Nam province, East and North East is Hanoi, North West, South West, and West borders Son La province and Thanh Hoa province.
Subproject 2 is conducted on 10 reservoirs in 09 communes of 06 districts in Hoa Binh province, including: Ngoc My commune, Tuan Lo commune (Tan Lac district); Dan Ha commune (Ky Son district); Yen Phu commune, Nhan Nghia commune (Lac Son district); Doan Ket commune (Yen Thuy district); Hop Dong commune, Vinh Dong commune (Kim Boi district); Long Son commune (Luong Son district).
2. Geophysical features
The featuring typology of Hoa Binh province is medium to low mountains that are heavily dissected, steep and long mountain range in North West – South East direction, divided into 2 distinctive areas: 

· Medium mountains in North West area with average elevation of 600-700m. The highest point is Phu Canh mount (Da Bac) at 1,373m. The average slope is from 20-35 degree, sometimes higher than 40 degree. The land is generally difficult to travel and heavily dissected. The area of this type of land is 212,740 ha, accounts for about 46% of the whole province.
· The low mountain and hills in the South East have area of 246,895 ha, about 54% of total province area. This region has low mountain and not much dissected. The average slope is about 10-25 degree, average height is about 100-200m, less dangerous than the medium and high mountain area. The land is mixed with low areas between the mountains, small and narrow valleys along the large rivers. River system is dense and dissected heavily by the typography. 

3. Geological features of the construction sites
In order to assess geological features of the subproject implementation areas, design consultant (cooperation between Yen Ma Survey, Design and Construction JSC, Agricultural construction and rural development consultation JSC and Bac Thanh Investment and Construction Consultation JSC) had conducted geological surveys at the construction sites of the subprojects (06 holes for each reservoir). The geological features of the subproject areas are complex. The soil layers in each main dam area are described in the following section:
a. Hoi Kha reservoir:
- Layer 1Đ: Filling soil (KQ): Semi-clay brown-yellow brown-red mixed with broken stone in hard-elastic state, distributed largely in Main dam. Bottom elevation varies between 105.8m (HK1) ÷ 105.5m (HK2)
- Layer 2Đ: Strongly weathered layer (IA1): Semi-clay brown-yellow brown-red mixed with broken stone in semi-hard state, distributed largely in the surveyed area. Top layer elevation varies between 104.89 (HK4) ÷ 111.04m (HK6), bottom layer elevation varies between 103.25m (HK2) ÷109.30m (HK6).

- Layer 3Đ: Medium weathered layer (IB): Clay and stone powder brown-grey, grey, distributed largely in the surveyed area. Strong to medium weathered stone; The sample at driller tip is in lumps. Rock-quality designation (RQD) ratio=38%, Total core recovery (TCR) = 0%. Top layer elevation varies between 103.25m (HK2) to 109.30m (HK6). Designed supporting capacity {Ro}=3.4(kg/cm2), total deformed model E0= 354.2(kg/cm2).

b. Tuan Lo reservoir: 
- Layer 1: Filling soil (KQ): Mixed clay brown-yellow brown-red mixed with broken stone, distributed largely in Main dam. Bottom elevation varies between 132.51m (HK1) ÷ 130,04m (HK5).

- Layer 2: Strongly weathered layer (IA1): Semi-clay brown-yellow brown-red mixed with broken stone, origin from the weathered layer, distributed largely in the surveyed area. Top layer elevation varies between 132.51m (HK1) ÷ 130.04m (HK5), bottom layer from128.40m (HK4) ÷ 127.08m (HK3).

- Layer 3: Medium weathered layer (IB): Clay and stone powder brown-grey, grey, distributed largely in the surveyed area. Strong to medium weathered stone; The sample at driller tip is in lumps. RQD ratio =22%, TCR= 7%. Top layer elevation varies between 128,40m (HK4) ÷ 127.08m (HK3). Designed supporting capacity {Ro}=3.8(kg/cm2), Total deformed model = 367.2(kg/cm2).

c. Ra reservoir:

- Layer 1: Filling soil (KQ): Mixed clay brown-yellow brown-red mixed with broken stone, in hard-elastic state distributed largely in the dam area. Bottom elevation varies between 65.21m (HK1) ÷ 49.94m (HK3), layer thickness from 0.3 ÷ 19.4m.

- Layer 2: Strongly weathered layer (IA1): Mixed clay brown-yellow mixed with broken stone, in hard-elastic state, distributed largely in the surveyed area. Top layer elevation varies between 65.21m (HK1) ÷ 49.94m (HK3).

- Layer 3: Medium weathered layer (IB): Clay and stone powder brown-grey, grey, distributed largely in the surveyed area. Strongly weathered and cracked stone, low sample recovering rate. Top layer elevation varies between 65.21m (HK1) ÷ 49.94m (HK3). Designed supporting capacity {Ro}=2.9(kg/cm2). Total deformed model = 329.5(kg/cm2).

d. Na Mang reservoir:
- Layer 1: Filling soil (KQ): Mixed clay brown-yellow brown-red mixed with broken stone in hard-elastic state, distributed largely in the dam area. Bottom elevation varies between 124.70m (HK3) ÷ 112.68m (HK4). Layer thickness from 0.2 ÷ 7.6m.

- Layer 2: Strongly weathered layer (IA1): Clay brown-yellow brown-red mixed with broken stone in hard-elastic state. distributed largely in the surveyed area. Layer top elevation varies from 124.70m (HK3) ÷ 112.68m (HK4).

- Layer 3: Medium weathered layer (IB): Clay and stone powder brown-grey, grey, distributed largely in the surveyed area. Strongly weathered and cracked stone, low sample recovering rate TCR=24%, RQD =9%. Top layer elevation varies between 124,70m (HK3) ÷112.68m (HK4). Designed supporting capacity {Ro}=3.,4(kg/cm2), Total deformed model = 359.8(kg/cm2).

e. Coc reservoir:

- Layer 1: Filling soil (KQ): Mixed clay brown-yellow brown-red mixed with broken stone, distributed largely in the surveyed area. Bottom elevation varies between 96.33m (HK1) ÷ 87.13m (HK5);

- Layer 2: Strongly weathered layer (IA1): Mixed clay brown-yellow brown-red mixed with broken stone, distributed largely in the surveyed area. Top layer elevation varies between 96.33m (HK1) ÷ 87.13m (HK5), bottom layer varies.

- Layer 3: Medium weathered layer (IB): Clay and stone powder brown-grey, grey, distributed largely in the surveyed area. Strong to medium weathered stone; The sample at driller tip is in lumps.. RQD ratio =38%, TCR= 0%. Top layer elevation varies between 89.83m (HK1) ÷ 84.73m (HK5). Designed supporting capacity {Ro}=3.4(kg/cm2). Total deformed model = 354.2(kg/cm2)

f. An Thinh reservoir:

- Layer 1: Filling soil (KQ): Mixed clay brown-yellow brown-red mixed with broken stone, distributed largely in the surveyed area. Bottom elevation varies between 21.63m (HK1) ÷ 17.58m (HK2). This layer was found in all the dam.

- Layer 2: Strongly weathered layer (IA1): mixed clay brown-yellow brown-red mixed with broken stone. distributed largely in the surveyed area. Top layer elevation varies between 21.63m (HK1) ÷17.58m (HK2).

- Layer 3: Medium weathered layer (IB): Lime stone, green grey, weathered stone at tip of driller is in prism. Elevation of layer top 10.98m (HK2). Low sample recovering rate, weathered stone at tip of driller is in prism. TCR=34%, RQD=10%

g. Roc Khao reservoir:

- Layer 1Đ: Filling soil (KQ): Semi-clay brown-yellow brown-red mixed with broken stone in hard-elastic state, distributed largely in Main dam. Bottom elevation varies between 58.3m (HK5) ÷ 55.9m (HK4).

- Layer 2Đ: Strongly weathered layer (IA1): Semi-clay brown-yellow brown-red mixed with broken stone in semi-hard state, origin from the weathered layer is from original stone. Clay powder, distributed largely in the surveyed area. Top layer elevation varies between 58.3m (HK5)÷ 55.9m (HK4).

- Layer 3Đ: Medium weathered layer (IB): Clay and stone powder brown-grey, grey, distributed largely in the surveyed area. Strong to medium weathered stone; The sample at driller tip is in lumps.. RQD ratio =20%, TCR= 7%. Top layer elevation varies between 59.30m (HK6) ÷ 55.30m (HK2). Designed supporting capacity {Ro}=3.8(kg/cm2), Total deformed model = 367.2(kg/cm2).

h. Men 1 reservoir:
- Layer 1Đ: Filling soil (KQ): Semi-clay brown-yellow, brown-red mixed with broken stone in hard-elastic state, distributed largely in the dam area. Bottom elevation varies between 44.23m (HK1) ÷ 39.8m (HK2).

- Layer 2Đ: completely weathered layer (IA1): Semi-clay brown-yellow brown-red mixed with broken stone in semi-hard state, Layer is from weathered stone, distributed largely in the surveyed area. Layer top elevation varies from 44.23m (HK1) ÷ 39.8m (HK2).

- Layer 3Đ: Medium weathered layer (IB): Clay and stone powder brown-grey, grey, distributed largely in the surveyed area Layer, immediately beneath Layer IA1. Strongly weathered and cracked stone, low sample recovering rate TCR=20%, RQD = 13%. Top layer elevation varies between 44.23m (HK1) ÷ 39.8m (HK2). Designed supporting capacity {Ro}=3.2(kg/cm2). Total deformed model = 334.8(kg/cm2).

i. Men 2 reservoir:

- Layer 1Đ: Filling soil (KQ): Semi-clay brown-yellow brown-red mixed with broken stone in hard-elastic state. distributed largely in the Main dam. Bottom elevation varies between 52.60m (HK3) ÷ 39.7m (HK5).

- Layer 2Đ: Strongly weathered layer (IA1): Semi-clay brown-yellow mixed with broken stone. in semi-hard state. Layer is from weathered stone. distributed largely in the surveyed area. Top layer elevation varies between 52.60m (HK3) ÷ 39.7m (HK5). bottom layer elevation varies between 35.30m (HK5) ÷ 44.20 (HK1).

- Layer 3Đ: Medium weathered layer (IB): Clay and stone powder brown-grey. grey. distributed largely in the surveyed area. Strongly weathered and cracked stone. low sample recovering rate. Top layer elevation varies between 35.30m (HK5) ÷ 44.20 (HK1). Designed supporting capacity {Ro}=2.9(kg/cm2). Total deformed model = 329.5(kg/cm2).

j. Dong Ben reservoir
- Layer 1: Filling soil (KQ): Semi-clay brown-yellow brown-red mixed with broken stone in hard-elastic state. distributed largely in the surveyed area. Bottom elevation varies between 46.58m (HK1) ÷ 39.83m (HK2). This layer distributes largely in all the dam. thickness varies between 0.2 ÷ 16.4m.

- Layer 2: lens (TK1): Multi-colour gravels, medium packed, from river sediment origin. This layer only presents in HK2 and HK5, elevation of Layer top varies from 39.38m (HK2) ÷ 43.80m (HK5), layer bottom at 38.88m (HK2) ÷ 40.20m (HK5). Average thickness of 1.0m.

- Layer 3: Strongly weathered layer (IA1): Semi-clay brown-yellow brown-red mixed with broken stone in hard-elastic state to semi-hard, distributed largely in the surveyed area. Top layer elevation varies between 46.58m (HK1) ÷ 39.83m (HK2).

- Layer 4: Medium weathered layer (IB): Semi-clay powder, brown-grey, grey, medium weathered stone, weathered stone at tip of driller is in prism. Elevation of layer top 10,98m (HK2). Low sample recovering rate, weathered stone at tip of driller is in prism. Average recovering rate, TCR=34%, RQD=10%.

Conclusion on geological condition of the construction sites in the subproject areas:
- Topographic condition is favourable for construction work; small slope, good foundation so the risk of large erosion within dam reservoir is low.
- The geology of reservoir area mostly include degenerated and weathered stone, low permissible so the ability to absorb water from the reservoir and transfer to the surrounding and downstream area is low, as a result, water storage capacity of the reservoirs is secured.
- Sedimentation process in the reservoir zones occurs at low velocity, ensures a long operation time for the reservoirs.
4. Hydrological features
Surface water: The subproject areas have limited surface water sources. The system of rivers and ponds are not developed. Surface water storage is low in capacity as the irrigation reservoirs are small with limited storage.
Ground water: Water in underground holes presents in Quartenary sedimentary formations is majority of these areas. The sediment is mostly dry and scattered so water can only exist and flow between the particle spaces. Other primary components, such as gravel and sand, can hold water well, while the sticky components, such as clay, mixed clay, mixed sand, do not hold much water or water-resistant. Based on the soil composition, origin and age of the sediment, and hydrological features, the soil is categorized in different layers. They are differed by area and depth. The shallow layer often non-pressurized with distribution similar to the water sources: rain water, surface water, irrigation… Water in this layer can seep into the lower layers or via the existing erosion terrace.
4.1.2. Climatic features
Hoa Binh province has typical monsoon tropical climate. The year is divided into 2 distinct seasons: cold and dry winter, and hot and humid summer. Rain season is from May to October. In rain season, the total precipitation is high, about 1900 to 2200 mm, mostly falls in July, August and September. The dry season often starts in November and ends in April. In rain season, due to the natural settings and strongly dissected typology, heavy rain often causes floods and flash floods, affecting production and living activities of the local people.
Climatic features of the subproject areas are:

· Temperature
The subproject area locates in the middle-mountain of Hoa Binh province. The average temperature is not high. Annual average temperature is about 23.6oC. The table below summarizes the average temperature over several years:
Table 4- 1: Temperature records at Lac Son station
	Month
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	Tmonth(0C)
	16.5
	17.7
	21.2
	24.4
	27.5
	28.5
	29
	28.1
	26.9
	24.5
	21
	17.6
	23.6

	Tmax (0C)
	33.5
	37.7
	38.7
	40.8
	41.7
	40.6
	40.9
	39.1
	37.3
	35.6
	32.5
	33
	41.7

	Tmin(0C)
	3.5
	5.4
	3.1
	12.5
	16.6
	19.7
	22.2
	22.2
	17.2
	11.7
	8.4
	2.7
	2.7


Source: Lac Son Climatic Station, 2017
· Sun hour
Annual sun hour in this area is 1447.8 hours, about 120 hours/month or about 4 hours/day. Survey data show that the highest daily sun hour is 12.3 hours. The variation in sun hours throughout the year is presented in the table below:
Table 4- 2: Number of sun hour annually at Lac Son station
	Month
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	I X
	X
	XI
	XII
	Year

	Stb(hour)
	63.3
	47.5
	51.7
	86.1
	167.5
	163.5
	176.1
	155.2
	154.9
	140.1
	128.5
	113.4
	1447.8

	Smax daily (hour)
	10.2
	11.0
	10.6
	11.9
	12.0
	12.3
	12.2
	11.7
	11.3
	11.0
	10.6
	10.1
	12.3


Source: Lac Son Climatic Station, 2017
· Humidity
Humidity in the subproject areas does not vary significantly in time. The moistest month is August with average monthly humidity at Chi Ne station at 87%. The driest months are November and December, with average humidity of 80%. Average humidity in the subproject areas are:
Table 4- 3: Relative humidity data recorded at Lac Son station
	Month
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	I X
	X
	XI
	XII
	Year

	Uaverage (%)
	83
	85
	86
	85
	83
	82
	83
	87
	86
	84
	82
	80
	84

	Umin(%)
	20
	14
	25
	33
	32
	36
	35
	39
	38
	28
	22
	21
	14


Source: Lac Son Climatic Station, 2017
· Precipitation
Rainfall distribution around the year is uneven. Rain season is from May to the end of October with 70-90% of total annual rainfall, 87% on average. Dry season starts from November and ends in April with the total precipitation is about 10-30% of annual rainfall. Heavy rain often occurs in July, August, and September. Average precipitation is 1700 to 1800mm (more than 90% of total annual rainfall). The highest number of rain days in a month is 20-25 days/month. December and January are the months with lowest rainfall. The amount of precipitation in these months is low and sometimes is even zero.
Table 4- 4: Annual rainfall distribution 75% and 85%
	Frequency
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII

	Xđh(mm)
	7.20
	9.20
	6.10
	168.20
	275.50
	342.10
	222.60
	215.50
	169.70
	182.00
	26.60
	40.50

	X75%(mm)
	6.97
	8.91
	5.91
	162.84
	266.72
	331.19
	215.50
	208.63
	164.29
	176.20
	25.75
	39.21

	Xđh(mm)
	5.90
	6.90
	21.30
	50.70
	142.90
	352.90
	258.70
	177.30
	245.20
	221.50
	6.40
	45.60

	X85%(mm)
	5.78
	6.76
	20.86
	49.65
	139.95
	345.63
	253.37
	173.64
	240.15
	216.93
	6.27
	44.66


Source: Lac Son Climatic Station, 2017
· Evaporation
The annual evaporation in Piche pipe recorded in the surveyed project is 881.3 mm. The months with highest evaporation records are May, June and July. The lowest figures are in January and February. The calculated evaporation is presented in the table below:
Table 4- 5: Evaporation at Lac Son station
	Parameter
	Month

	
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	Zp (mm)
	60.9
	57.8
	64.7
	74.3
	96.6
	89.9
	82.6
	64.1
	65.6
	75.1
	75.3
	74.4
	881.3

	Max day
	6.6
	9.5
	10.7
	10.7
	9.6
	12.7
	8.6
	8.8
	11.9
	13.2
	12.6
	8.1
	13.2

	Min day
	0.2
	0.2
	0.2
	0.3
	0.4
	0.4
	0.3
	0.3
	0.2
	0.3
	0.0
	0.3
	0.0


Source: Lac Son Climatic Station, 2017
· Wind regime
The subproject areas are under effects of monsoon regime, including two main wind seasons: North East and South West. Dominant wind direct: in Summer, from May to September: South East to South West, in winter from October to April: East and North East. The annual average wind speed is 1.3m/s.
Table 4- 6: Wind speed at Lac Son station
	Month
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	I X
	X
	XI
	XII
	Year

	Vaverage(m/s)
	1.2
	1.3
	1.5
	1.3
	1.4
	1.4
	1.3
	1.1
	1.0
	1.0
	0.9
	1.1
	1.2

	Vmax (m/s)
	12
	13
	14
	20
	20
	20
	30
	29
	21
	18
	13
	15
	30


Source: Lac Son Climatic Station, 2017
4.1.3.  Hydrological features
Hoa Binh province has dense river system in many districts. Large rivers include Da river, Boi river, Buoi river, Lang river, Bui river and their branches. Da river is the largest river in the province with basin of 15,000 km2, flows through Mai Chau districts, Da Bac district, Tan Lac district, Cao Phong district, Ky Son district and Hoa Binh city with the total length of 151km.
- Buoi river origins from Phu Cuong commune, Tan Lac district, flows through Tan Lac district and Lac Son district. The river length is 35km, which is the upstream of Ma river. The differences between lowest and highest water levels in mouth of Buoi river is 11m, in Boi river is 11.8m with an increasing trend as the vegetation cover is gradually reduced.
- Boi river (Day river) originates from Thuong Tien commune, Kim Boi district, flows through Kim Boi district and Lac Thuy district with total length of 76km.
- Bui river: originates from Lam Truong commune and Truong Son commune, Luong Son district, flows through Luong Son district to Chuong My district (Ha Tay province) with total length of 25km. Lang river (Yen Thuy district) has length of 7km and Cho Dap river (Lac Thuy district) has length of 7km.
Most of the rivers in the province are narrowed and steep, low water retention capacity, high erosion. In flood season, flash flood and floods often occur.
Currently, Hoa Binh province has 514 irrigation reservoirs at all sizes, including 33 large reservoirs and 485 medium and small reservoirs. The largest reservoir is Hoa Binh reservoir with length of 70 km, width of 1÷2km, depth of 80÷110m. There are 47 islands in the reservoir with lands dissected by streams and rivers. The reservoir capacity is about 9.45 billion cubic meter. Surrounding the reservoir is low hills, dense and thick vegetation cover, and low population distribution. Land slide and other geological incidents rarely occur.
4.1.4. Natural disaster
Since the beginning of 2017, Hoa Binh province has received medium to weak cold air periods. At the end of April and beginning of May, there were some storms with hail causing damages to houses and crops of local people. In June 2017, Hoa Binh province had severe heat with highest daily temperature of 38÷41oC. 

Storms and tropical storms: Rain season of 2017 significantly affect Hoa Binh province’s climate. Medium and heavy rain due to influences of 03 storms (number 2, number 4 and number 10) and heavy to extremely heavy rain due to influences of 02 tropical storms. 2017 has 01 storm and 02 tropical storms more than the same period of 2016.
Rain: Rain regime in Hoa Binh province in rain season 2017 mostly occur in July, August and the first half of October. Rain pattern is complex and there are some sudden changes in rain amount in a short time, different from the usual pattern. The number of heavy rains is higher than 2016: 04 times with more dense rain area, short time, and extremely heavy. Floods occurred in several areas and causes significant losses to the local people. Extreme weather evens often include heavy rain, dense and longer time of rain comparing to the last several years.

Flood: Flood season of 2017 started at the same usual time. The total number of floods in the whole season was 21 times, higher than year 2016 (2016 had 10 floods lower than the average amount of several years (28). There were 08 storms in Da river, especially there was 1 flood due to rain on October 9th to 11th when Hoa Binh hydroelectric factory discharges flood by 8 gates. There were 07 floods in Boi river, including 02 times triggered emergency warning. Bui river had 06 floods, including 02 level-III warning. 

Losses due to natural hazards
In 2017, Hoa Binh province received severe losses on human and assets: losses of human lives: number of death and missing was 42 people (37 deaths and 5 missing), number of injured people: 15 people. Most of the deaths and missing are in the flood period from October 9th to 12th, 2017 (34 deaths and missing).

Losses of houses: 6,625 houses were flooded, including 86 completely damaged houses (damaged level of over 70%), 1,059 severely damaged house (30-70%), 432 partially damaged house (below 30%), 3,614 flooded houses, 1,435 houses had to relocate in emergency. In which, the flood period from October 9th to 12th, 2017 flooded 5,855 houses, accounted for 88% of the whole year’s damage.
Losses of agricultural production: Agriculture was severely affected due to natural hazards. Large productive areas had reduced yield, or no yield. Farm animals were swept away; Aquaculture losses include damages on cages or losses of fishes due to flood discharge from Hoa Binh hydroelectricity station.

 Infrastructure: infrastructure for living convenient, culture, society was damaged severely due to rain and storm, including transportation, irrigation structure, schools, healthcare,… These losses are due to tropical monsoon from October 9th to 12th, 2017.
The historical recorded flood in October 2017 had 46 deaths, missing and injured people, including 12 injured, 34 deaths and missing. According to statistics, the total losses of the province was 1630 billion dong. Da Bac district, Mai Chau district, Luong Son district, Kim Boi district, Yen Thuy district, Ky Son district had over 3100 households flooded, the flood level is from 1-3m; over 900 households were affected by land slide or potential land slide. 100% paddy and crops damaged in rain and storm, including 2669 ha of paddy, corn and crops, 457 ha aquaculture, 120 fish cages swept, thousands of farm animals died. The heavy rain also caused losses to transportation and irrigation structures, completely damaged 180 sites, 750 land slide spots with total erosion amount of about 550,000m3.

In 2017 and previous years, the 10 construction sites have not had any flood or inundation.
4.1.5. Existing environmental condition of the subproject areas
In order to assess the current quality of the environment in the subproject area, PPMU has cooperated with Safeguard consultant to conduct field surveys, monitoring and quality analyzes of environmental components (air, surface water, underground water, and soil).

Current conditions of the subproject area are assessed using 02 main methods:

· In-situ rapid assessment: is conducted for atmospheric and water environment;

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

· Surveying method and equipment: measuring and taking samples continuously for 1 hour for each parameter. 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- 7: Surveying locations for air environment and noise level
	No
	Location
	Symbol
	Projection VN 2000 (Central longitude 106000, 30)

	
	
	
	X (m)
	Y (m)

	I
	Hoi Kha reservoir


	1
	Main dam
	KK1
	432471.727
	2272475.112

	2
	Soil mine and waste area 
	KK2
	432363.695
	2272501.120

	3
	Management road
	KK3
	432626.774
	2272301.060

	4
	Local residential area
	KK4
	432270.667
	2272353.076

	II
	Dong Ben reservoir 

	1
	Main dam
	KK1
	435398.600
	2313856.383

	2
	Soil mine and waste area
	KK2
	435624.668
	2313743.350

	3
	Management road, section crossing residential area
	KK3
	435443.613
	2313475.270

	4
	Material transportation route
	KK4
	435777.714
	2313006.131

	III
	Ra reservoir

	1
	Main dam
	KK1
	444591.364
	2266167.240

	2
	Soil mine
	KK2
	444521.343
	2265996.189

	3
	Waste area
	KK3
	444479.330
	2266161.238

	4
	Management road, section crossing residential area
	KK4
	444395.305
	2266324.286

	IV
	Roc Khao reservoir

	1
	Main dam
	KK1
	442181.641
	2269153.126

	2
	Soil mine and waste area
	KK2
	442258.664
	2269258.157

	3
	Management road
	KK3
	442308.679
	2269119.116

	4
	Material transportation route
	KK4
	442463.725
	2269214.144

	V
	Men 1 reservoir, Men 2 reservoir

	1
	Main dam Men 1 reservoir
	KK1
	464759.416
	2256047.235

	2
	Main dam Men 2 reservoir
	KK2
	464960.476
	2256156.268

	3
	Management road Men 1 reservoir
	KK3
	464756.415
	2255929.200

	4
	Management road Men 2 reservoir
	KK4
	465015.493
	2256064.240

	5
	Transportation route Men 1 reservoir
	KK5
	464807.430
	2255779.156

	6
	Transportation route Men 2 reservoir
	KK6
	465195.547
	2256007.223

	7
	Soil mine
	KK7
	464836.439
	2256210.284

	8
	Spillway of Men 2 reservoir
	KK8
	465062.533
	464912.473

	VI
	Tuan Lo reservoir

	1
	Main dam
	KK1
	422726.803
	2278482.894

	2
	Soil mine and waste area
	KK2
	422616.770
	2278675.952

	3
	Management road
	KK3
	422843.838
	2278407.872

	4
	Local residential area near the dam
	KK4
	423053.901
	2278435.880

	VII
	Na Mang reservoir

	1
	Main dam 
	KK1
	445764.713
	2289619.199

	2
	Soil mine and waste area
	KK2
	445758.711
	2289712.227

	3
	Management road, section crossing residential area
	KK3
	445855.740
	2289580.188

	4
	Transportation route
	KK4
	446006.786
	2289538.175

	VIII
	Coc reservoir

	1
	Main dam 
	KK1
	448165.433
	2291772.838

	2
	Saddle dam
	KK2
	448083.408
	2291726.825

	3
	Management road, section crossing residential area
	KK3
	448084.409
	2291661.805

	4
	Soil mine
	KK4
	448210.446
	2291760.835

	IX
	An Thinh reservoir

	1
	Main dam
	KK1
	462183.639
	2287983.715

	2
	Soil mine and waste area
	KK2
	462307.676
	2287805.662

	3
	Management road, section crossing residential area 
	KK3
	462350.689
	2288107.752

	4
	Management house
	KK4
	462180.638
	2288126.758


Analytical results: Current conditions of air environment and noise level are assessed based on the in-situ rapid assessment and analytical results in the laboratory. The summary of surveying results for air environment and noise level is presented in the Annex 06.
· Comments and assessment on air environment quality
The results of the quality of air environment at surveyed locations in each reservoir in the subproject indicate that:
Ambient air in the 10 subproject reservoirs is in good condition, no sign of pollution. The concentrations of dust and other pollutants such as CO, SO2, NO2 are much lower than the allowable limits as regulated in QCVN 05:2013/BTNMT – national regulation on ambient air quality. 
Since most of the dams and reservoirs in the subproject areas locate far from the residential areas or in dispersed residential areas, the air environment in these areas is not directly affected by domestic and productive activities of local people, including emission and dust from transportation and burning fossil fuel. Moreover, the subproject reservoirs are in the hill areas with lots of vegetation, which are the important conditions to protect the environment from being polluted.

The following graphs show the surveyed results of featuring components of the air environment in the subproject areas:
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Figure 4- 1: Concentration of dust at dam tops of subproject reservoirs
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Figure 4- 2: Concentration of SO2 at dam tops of subproject reservoirs
4.1.5.2. Current conditions of surface 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: in-situ 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- 8: Surveying locations for surface water quality
	No
	Surveying location
	Symbol
	Projection VN 2000 (Central longitude 106000, 30)

	
	
	
	X (m)
	Y (m)

	I
	Hoi Kha reservoir

	1
	Reservoir water, spot near the main dam
	NM1
	432475.729
	2272506.121

	2
	Water in canal from the reservoir
	NM2
	432482.731
	2272383.085

	II
	Dong Ben reservoir

	1
	Reservoir water, spot near the main dam 
	NM1
	435318.576
	2313828.375

	2
	Water in canal from the reservoir
	NM2
	435445.614
	2313361.237

	III
	Ra reservoir

	1
	Reservoir water, spot near the main dam 
	NM1
	444620.373
	2266109.223

	2
	Water in canal from the reservoir 
	NM2
	444445.320
	2266248.264

	IV
	Roc Khao reservoir

	1
	Reservoir water, spot near the main dam
	NM1
	442197.645
	2269187.136

	2
	Water in canal from the reservoir
	NM2
	442249.661
	2269068.101

	V
	Men 1 reservoir, Men 2 reservoir

	1
	Reservoir water in Men 1 reservoir, spot near the Main dam
	NM1
	464702.399
	2256098.250

	2
	Reservoir water in Men 2 reservoir, spot near the Main dam
	NM2
	464993.486
	2256228.289

	3
	Water in canal from Men 1 reservoir
	NM3
	464816.433
	2255920.198

	4
	Water in canal from Men 2 reservoir
	NM4
	464999.488
	2256033.231

	VI
	Tuan Lo reservoir

	1
	Reservoir water, spot near the main dam
	NM1
	422698.795
	2278576.922

	2
	Water in canal from the reservoir
	NM2
	423014.890
	2278551.915

	VII
	Na Mang reservoir

	1
	Reservoir water
	NM1
	445707.696
	2289615.198

	2
	Water in canal from the reservoir
	NM2
	446042.796
	2289748.238

	VIII
	Coc reservoir

	1
	Reservoir water, spot near the main dam
	NM1
	448136.424
	2291776.839

	2
	Water in canal from the reservoir
	NM2
	448229.452
	2291811.850

	IX
	An Thinh reservoir

	1
	Reservoir water, spot near the main dam
	NM1
	462095.613
	2287928.699

	2
	Water in canal from the reservoir
	NM2
	462329.683
	2288037.731


Analytical results: the current condition of the surface water environment is assessed based on the results of on-site rapid assessment and analyzes in the laboratory. Summary of the results for surface water quality is presented in the Annexes.
· Assessments on surface water quality:
The analytical results of the current conditions of the surface water environment in 10 reservoirs demonstrate that the surface water at all the surveyed locations have identified parameters significantly lower than the permissible limits of QCVN 08-MT:2015/BTNMT, column B1 Most reservoirs show normal results, all the analytical results are within the permissible 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 do not have to receive wastewater from any industrial park or nearby residential areas. Quality of the water samples collected from the reservoirs, the canals, or intakes all have parameters lower than the permissible limits. The 09 reservoirs in this subproject are all for water resources purposes, provide irrigation for the neighboring areas, and do not receive wastewater from any nearby residential areas or industrial parks.
Values of some major parameters analyzed in the collected water samples include:
· Concentrations of COD fluctuate between 10÷22mg/l found at sampling locations of NM1 - Hoi Kha reservoir, NM1 Men 1 reservoir and NM2 - Dong Ben reservoir lower than the permissible limits 1.4÷3 times;

· Concentrations of TSS vary between 15÷27mg/l lower than the permissible limits by 1.9÷3.3 times; 

· All the water samples collected show “not detected” result regarding heavy metal contents: As, Hg, Pb.
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: in-situ 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- 9: Surveying locations for underground water
	No
	Location
	Symbol
	Projection VN 2000 (Central longitude 106000, 30)

	
	
	
	X (m)
	Y (m)

	I
	Hoi Kha reservoir

	1
	Well water in house of Mr. Le Van Chuyen
	NN1
	432232.275 
	2272389.476 

	2
	Well water in house of Mrs.Quach Ngoc Van
	NN2
	432607.608 
	2272245.414 

	II
	Dong Ben reservoir

	1
	Well water in house of Mr. Le Van Dien
	NN1
	435380.164 
	2313448.883 

	2
	Well water in house of Mr. Quach Van Quang
	NN2
	435839.822 
	2313589.034 

	III
	Ra reservoir

	1
	Well water in house of Mr. Quach Sam Sung
	NN1
	444223.204 
	2266318.195 

	2
	Well water in house of Mr. Quach Van Mai
	NN2
	44097.377 
	2266432.077 

	IV
	Roc Khao reservoir

	1
	Well water in house of Mr. Quach Van Ke
	NN1
	442335.447 
	2269099.260 

	2
	Nuoc gieng khoan nha Ong Bui Tien Tho
	NN2
	442403.607 
	2269202.421 

	V
	Men 1 reservoir- 2

	1
	Well water in house of Mr. Bui Van Duong
	NN1
	464778.231 
	2255735.313 

	2
	Well water in house of Mr. Bui Van Le
	NN2
	464923.035 
	2256019.567 

	3
	Nuoc gieng nha Ba Bui Thi Din
	NN3
	465158.315 
	2256096.040 

	4
	Well water in house of Mr. Bui Van Quynh
	NN4
	465262.257 
	2255963.550 

	VI
	Tuan Lo reservoir

	1
	Well water in house of Mr. Dinh Thanh Tai
	NN1
	423107.857 
	2278514.744 

	2
	Well water in house of Mr. Bui Van Hung
	NN2
	423133.685 
	2278317.275 

	VII
	Na Mang reservoir

	1
	Well water in house of Mr. Bui Van Bong
	NN1
	445847.318
	2289705.115

	2
	Well water in house of Mr. Bui Van Bien
	NN2
	446011.107
	2289601.024

	VIII
	Coc reservoir

	1
	Well water in house of Mrs.Bui Thi Xuan
	NN1
	448070.014
	2291704.868

	2
	Well water in house of Mr. Le Xuan Vien 
	NN2
	448177.497
	2291642.330

	IX
	An Thinh reservoir

	1
	Well water in house of Mrs.Bui Thi Hoa 
	NN1
	448070.014
	2291704.868

	2
	Well water in house of Mr. Nguyen Van Cuong
	NN2
	448177.497
	2291642.330


Analytical results: the current condition of the underground water environment is assessed based on the results of in-situ rapid assessment and analyzes in the laboratory. Summary of the results for underground water quality is presented in Annex 06.
· Comments and assessments on underground water quality
The samples of underground water collected at the residential areas near 10 subproject reservoirs are mostly treated water from drilled wells (filtered), and the remaining is from 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 permissible 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 120 ÷ 242mg/l at sampling locations of NN1 - Dong Ben reservoir and NN1- Roc Khao reservoir, lower than the permissible limit 2.0÷4.1 times;

· Concentration of iron in the samples varies between 0.5 ÷ 2.0 mg/l l at sampling locations of NN1 - Men 1 reservoir and NN2 - Ra reservoir, lower than the permissible limit 2.5÷10 times.
 [image: image52.png]Hardness (mg/l)

600

500

400

300

200

100

Hoi Kha Dong Ben Ra RocKhao Men 1 Men2 TuanLo NaMang

= Hardness (mg/l)

Reservoir

= QCVN 09-MT:2015/BTNMT

Coc

An Thinh




Figure 4- 3: Hardness CaCO3 of underground water in the subproject areas
4.1.5.3. Current condition of soil environment
· Parameters to analyze including: pH; Al3+; Cl-; SO42-; Ca2+; Mg2+; Na+; K+; Total organic compounds; P; N; Fe; K2O; P2O5.
· Survey and analysis method: The samples were taken at the depth of up to 20 cm below the surface layver. The minimum soil sample size weighs 500g for physical and chemical analyses, then each sample is 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- 10: Surveying locations for soil environment
	No
	Location
	Symbol
	Projection VN 2000 (Central longitude 106000. 30)

	
	
	
	X (m)
	Y (m)

	I
	Hoi Kha reservoir

	1
	Productive soil in the benefited area
	Đ1
	432524.743 
	2272240.042 

	2
	Productive soil in the benefited area
	Đ2
	432155.633 
	2272327.068 

	II
	Dong Ben reservoir

	1
	Productive soil in the benefited area
	Đ1
	435484.626 
	2313670.328 

	2
	Productive soil in the benefited area
	Đ2
	435852.736 
	2313230.198 

	III
	Ra reservoir

	1
	Productive soil in the benefited area
	Đ1
	444532.346 
	2266234.260 

	2
	Productive soil in the benefited area
	Đ2
	444307.279 
	2266504.340 

	IV
	Roc Khao reservoir

	1
	Productive soil in the benefited area
	Đ1
	442309.679 
	2269020.087 

	2
	Productive soil in the benefited area
	Đ2
	442442.719 
	2269151.126 

	V
	Men 1 reservoir- 2

	1
	Productive soil in the benefited area
	Đ1
	464921.464 
	2255895.190 

	2
	Productive soil in the benefited area
	Đ2
	465329.587 
	2255856.179 

	3
	Productive soil in the benefited area
	Đ3
	465616.673 
	2255993.219 

	4
	Productive soil in the benefited area
	Đ4
	465084.513 
	2255531.082 

	VI
	Tuan Lo reservoir

	1
	Productive soil in the benefited area
	Đ1
	422751.52
	2277997.27

	2
	Productive soil in the benefited area
	Đ2
	422968.97
	2278366.59

	VII
	Na Mang reservoir

	1
	Productive soil in the benefited area
	Đ1
	422877.848 
	2278529.908 

	2
	Productive soil in the benefited area
	Đ2
	423094.914 
	2278899.018 

	VIII
	Coc reservoir

	1
	Productive soil in the benefited area
	Đ1
	448228.452 
	2291795.845 

	2
	Productive soil in the benefited area
	Đ2
	448278.467 
	2291729.826 

	IX
	An Thinh reservoir

	1
	Productive soil in the benefited area
	Đ1
	462267.664 
	2287994.718 

	2
	Productive soil in the benefited area
	Đ2
	462596.763 
	2287971.712 


Analytical results: the current condition of the soil environment is assessed based on the results of on-site rapid assessment and analyzes in the laboratory. Summary of the results for soil quality is presented in Annex 06.
· Comments and assessments on quality of soil environment:
The results show that the soil samples taken from the subproject reservoirs mostly have concentration of N between 0.145% and 0.420%; Concentration of P is from 0.03 – 0.40%, equivalent to phosphorous contents in poor nutritious soil group (TCVN 7374:2004 Soil quality – Soils quality – Index values of total phosphorus content in the soils of Vietnam). The results from the soil sample show that the soil near the subproject areas is low in nutrition and low basic content. 
4.1.6. Biodiversity
In 2015, the total area of natural forest is 158,811.82 ha, human-grown forest: 76,186.97 ha, non-forest area: 112,7427.61 ha. The total forest reserve is 12,712,162m3, including natural forest: 9,242,887 m3, human grown forest: 3,469,275m3. Forest cover rate is 51.19%. In addition to the protective forest, most of the forests in the province are in harvest period and are continued to regrow and expand.
In Hoa Binh province, there are some natural reservation, national parks, including: Hang (cave) Kia – Pà Cò natural reserve, Thượng Tiến reservation, Pù Luông reservation (shared with Thanh Hoa province), Phu Canh reservation, Ngọc Sơn reservation, Cúc Phương national park (shared with Ninh Binh province and Thanh Hoa province), Ba Vi national park (shared with Hanoi), and Hoa Binh submerge reservation in Hoa Binh reservoir. These sites have high biodiversity values on reservation, reserve and tourism. 
The subproject areas are mostly hills and flat areas. These types of landscape are favorable for growing paddy, industrial plants and forest.
The subproject includes 10 reservoirs in 06 districts of the province. Location of these 10 reservoirs is not included or near any reservation or biological sensitive areas. These reservoirs are surrounded by productive forests with no rare or protected flora or fauna. 
a. Terrestrial ecology 
The rehabilitation and upgrade of 10 reservoirs do not involve and impact on natural forest, buffer zones of reservations, and no impact on valuable or protected flora and fauna.

The construction sites are surrounded by productive lands with the following species: Acacia hybrid, Eucalyptus globulus Labill, Melaleuca; Fruit trees (orange, pomelo); and some bushes. Native faunas include snakes, mice, birds, bees, and some farm animals raised by local people (ducks are sometimes raised in the reservoir). 
b. Reservoir ecosystem
Biodiversity survey at 10 subproject reservoir shows that the subproject areas do not have any rare or protected fish species. Flora and faunas in the reservoirs mostly consist of: carps (C. carpio), Tilapia (O. mossambicus), eel (M. albus), Mastacembelidae (M. anguillicaudatus), C. auratus, A. testudineus.., crab, shrimp, snails,...; Phytoplankton, such as single-cell algae (Chlamydomonas sp, Pandorina morum, Pediastrum simplex), silica algae  (Melosira granulata, Synedra ulna), and other algae...; Zooplankton : rotifers, Cladocera, larva, insects; invertebrates include snail, clam, shrimp, crab; and planktons such as copepods and Nauplius larvas. The construction activities of the reservoirs will not affect the aforementioned species.

The dominant flora and fauna of the subproject areas are listed in the following table:
Table 4- 11: Dominant flora and fauna of the subproject areas
	No
	Reservoir
	Flora
	Fauna

	1
	Hoi Kha reservoir – Ngoc My commune
	· Popular plants include: paddy, cassava, corn, peanut, peas, and vegetables
	· Popular animals are farm animals: buffalos, cows, pigeons, bees, poultry, freshwater fishes

	2
	Tuan Lo reservoir - Tuan Lo commune
	· Popular plants include: acacia plants, some crops such as paddy, cassava, corn.
	· Popular animals are buffalos, cows, goats, fishes and poultry

	3
	Ra reservoir – Yen Phu commune
	· Popular plants include: paddy, corn, potato, cassava, peanut
	· Buffalo, pig, poultry, aquaculture animals, fishes

	4
	Roc Khao reservoir – Nhan Nghia commune
	· Popular plants include: paddy, peanut, corn, and vegetables
	· Popular animals are farm animals: buffalos, cows, pigs, dogs.

	5
	Men 1 reservoir – Doan Ket commune
	Popular plants include: paddy, peanut, corn, cassava and vegetables 
	· Popular animals are farm animals: buffalos, cows, pigs, dogs.

· Aquaculture: shrimp, fishes

	6
	Men 2 reservoir – Doan Ket commune
	· Popular plants include: paddy, peanut, chilly, potato, peas, vegetables, bitter melon, corn
· Wooden trees: gum trees, acacia plants
	· Popular animals are farm animals: buffalos, cows, pigs, dogs, poultry, ducks

	7
	Na Mang reservoir – Hop Dong commune
	· Wooden trees: gum trees, acacia plants 
· Industrial trees: rubber trees, and agricultural trees: paddy, sweet potation, peanut, taro, cassava, watermelon
	Popular animals are farm animals: buffalos, cows, pigs, and poultry 

	8
	Coc reservoir – Vinh Dong commune
	· Popular plants include: paddy, peanut, corn, cassava, rubber tree
	· Popular animals are farm animals: buffalos, cows, pigs, ducks, gooses

	9
	Hô An Thịnh – Long Son commune
	· agricultural trees: paddy, corn, peas, and wooden trees such as acacia plant
	Popular animals are farm animals: buffalos, cows, pigs, and poultry 

	10
	Dong Ben reservoir – Dan Ha commune
	· agricultural trees: paddy, sweet potation, peanut, taro, cassava, watermelon 

· Industrial trees: peppertrees, rubber trees, fruit trees, tea trees
	· Popular animals are farm animals: buffalos, cows, pigs, and poultry, ducks and freshwater fishes


4.2. Socioeconomic condition of the subproject areas
10 subproject reservoirs locate in 09 communes of 06 districts of Hoa Binh province, including: Ngoc My commune, Tuan Lo commune (Tan Lac district); Dan Ha commune (Ky Son district); Yen Phu commune, Nhan Nghia commune (Lac Son district); Doan Ket commune (Yen Thuy district); Hop Dong commune, Vinh Dong commune (Kim Boi district); Long Son commune (Luong Son district). 

In general, socioeconomic conditions of these 12 subproject communes are similar to each other with agriculture – forestry sector as the economic center (planting and animal farming).

The social and cultural activities of these communes have developed positively. Social safety and security is secured. Local people’s lives are stable. National defense and security are secured.

Together with socioeconomic development, environmental protection activities have been focused. Campaigns to raise awareness on environmental protection have been promoted. The rate of waste collection and treatment (solid waste and wastewater) at each commune are conducted seriously with results between 96-98%. As a result, environmental protection activities for the construction work can be facilitated by these communes.
4.2.1. Economic condition
In recent years, socioeconomic development of Hoa Binh province in general and the communes in implementation scope of Subproject 2 in “Dam Rehabilitation and Safety Improvement (WB8) Project, Hoa Binh province” in particular, has positively developed. 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 tables. 
Table 4.1: Economic components of the subproject communes
	No
	Subproject area
	Agriculture – Aquaculture – Forestry
	Industry – Construction (%)
	Commerce – Services (%)

	1
	Long Son commune - Luong Son district
	44.5
	26
	29.5

	2
	Dan Ha commune - Ky Son district
	74.9
	12.2
	12.9

	3
	Hop Dong commune - Kim Boi district
	63.5
	34.4
	2.1

	4
	Ngoc My commune - Tan Lac district
	65
	17
	18

	5
	Tuan Lo commune - Tan Lac district
	57
	25
	18

	6
	Yen Phu commune - Lac Son district
	54.2
	24.2
	21.6

	7
	Nhan Nghia commune - Lac Son district
	30
	10
	60

	8
	Vinh Dong commune - Kim Boi district
	50.1
	24.9
	25.0

	9
	Doan Ket commune - Yen Thuy district
	68.1
	6.9
	25.0


Source: Socioeconomic reports of 2017 and development plan for 2018 by subproject communes; Statistical Yearbook of Hoa Binh province 2017.

The statistics above show that the agriculture – forestry – aquaculture is the biggest economic component of the subproject communes of Subproject 2. This indicates that these communes are heavily dependent on agricultural production due to favorable conditions of the local reservoirs. This economic component plays an important role in economy of these areas.  

Income and living standards
According to the survey results, the majority of local people engage in agricultural production with the main trees and plants (such as rice, corn etc.) some crops (such as beans, peas, peanuts, winter melon,...) and some industrial crops (mainly Acacia) and fruit tree (orange, custard apple, pomelo, banana...). Therefore, their income mainly relies on agricultural production.
Survey results for154 households in the subproject area show that average income of people is about 2.3 million VND/person/month (equivalent to 10.75 million VND/household)/month). Among 09 subproject communes, Hop Dong commune Kim Boi district (Na Mang reservoir) is the commune with the lowest monthly income per person with 1.95 million dong per person per month. This commune has over 81.25% of the population working in agricultural sector. The highest income per person is found in Ngoc My commune (Hoi Kha reservoir) with the average monthly income of 2.55 1 million per person. This is a commune developed in growing fruit trees for additional incomes.
4.2.2. Population and ethnicity
Dam rehabilitation and safety improvement project (WB8) – Hoa Binh province subproject will conduct rehabilitation and upgrade for 09 reservoirs in 06 districts: Tan Lac, Lac Son, Lac Son, Yen Thuy, Kim Boi, Luong Son of Hoa Binh province. When completed, the subproject will provide stable irrigation for 09 communes in the downstream areas. According to information collected from the subproject areas, the total number of HH in the subproject areas are 10,945 HH (equivalent to 41,085 people), including 1,350 HH directly benefited from the subproject (equivalent to 6,305 people).
Table 4- 12: Demographic information of the subproject communes
	No
	Reservoir
	Number of HH
	Number of people
	Natural population growth rate (%)
	Rate of poor HH (%)
	Rate of near poor HH (%)

	1
	Dan Ha commune (Dong Ben reservoir)
	1,348
	5,613
	1.0
	8.1
	4.3

	2
	Long Son commune (An Thinh reservoir)
	1,031
	3,998
	0.8
	14.3
	15.2

	3
	Vinh Dong commune (Coc reservoir)
	1,139
	4,973
	1.2
	22.0
	14.2

	4
	Hop Dong commune (Na Mang reservoir)
	856
	3,998
	0.93
	30.1
	23.1

	5
	Ngoc My commune (Hoi Kha reservoir)
	1,543
	3,040
	1.28
	26.5
	28.5

	6
	Tuan Lo commune (Tuan Lo reservoir)
	617
	2,631
	1.7
	22.2
	17.3

	7
	Yen Phu commune (Ra reservoir)
	1,714
	7,483
	0.74
	14.2
	33.9

	8
	Nhan Nghia commune (Roc Khao reservoir)
	1,252
	5,351
	0.9
	14.1
	15.1

	9
	Doan Ket commune (Men 1 reservoir, Men 2 reservoir)
	995
	3,998
	0.68
	11.638
	16.7


Source: Socioeconomic reports of 2017 and development plan for 2018 by subproject communes; Statistical Yearbook of Hoa Binh province 2017
Table 4- 13: Demographic features of the subproject areas
	No
	Reservoir
	Number of surveyed HH
	Number of surveyed people
	Males
	Females
	HH size (people/HH)

	1
	Dong Ben reservoir - Dan Ha commune 
	13
	60
	31
	29
	4.6

	2
	An Thinh reservoir - Long Son commune 
	21
	103
	52
	51
	4.9

	3
	Coc reservoir - Vinh Dong commune 
	15
	69
	36
	33
	4.6

	4
	Na Mang reservoir - Hop Dong commune 
	16
	75
	39
	36
	4.7

	5
	Hoi Kha reservoir - Ngoc My commune 
	13
	63
	32
	31
	4.8

	6
	Tuan Lo reservoir - Tuan Lo commune 
	15
	65
	34
	31
	4.3

	7
	Ra reservoir - Yen Phu commune 
	26
	122
	64
	58
	4.7

	8
	Roc Khao reservoir - Nhan Nghia commune 
	15
	72
	40
	32
	4.8

	9
	Men 1 reservoir, Men 2 reservoir - Doan Ket commune 
	20
	92
	84
	8
	4.6

	 
	Total 
	154
	721
	412
	309
	4.66


 Source: Information collected from the communes, June 2018)
According to the results of the survey, the household size in households in the subproject area is quite big with an average number of people/households is about 4.66 persons/household. The biggest household sizes are in Long Son commune, Luong Son district (An Thinh reservoir) with average 4.9 people/HH 

According to survey results on 154 surveyed households, the average size is 4.66 people/household. The average household size is 4 to 5 people/household (80%). The proportion of households with 2-3 people is 4.8% while the percentage of households with more than 5 people is 15.2%. The biggest household consists of 8 people. This is a big household with 2-3 generations living together. Household size is presented specifically in the table below:
Table 4- 14: Household size of he subproject areas
	No
	Work
	Location
	2-3 people
	4-5 people
	>5 people
	Total

	
	
	
	Number of HH
	%
	Number of HH
	%
	Number of HH
	%
	

	1
	Dong Ben reservoir
	Dan Ha commune
	0
	0.0
	11
	84.6
	2
	15.4
	13

	2
	An Thinh reservoir
	Long Son commune
	1
	4.8
	17
	81.0
	3
	14.3
	21

	3
	Coc reservoir
	Vinh Dong commune
	1
	6.7
	13
	86.7
	1
	6.7
	15

	4
	Na Mang reservoir
	Hop Dong commune
	0
	0.0
	14
	87.5
	2
	12.5
	16

	5
	Hoi Kha reservoir
	Ngoc My commune
	1
	7.7
	10
	76.9
	2
	15.4
	13

	6
	Roc Khao reservoir
	Tuan Lo commune
	0
	0.0
	12
	80.0
	3
	20.0
	15

	7
	Tuan Lo reservoir
	Yen Phu commune
	2
	7.7
	19
	73.1
	5
	19.2
	26

	8
	Ra reservoir
	Nhan Nghia commune
	1
	6.7
	12
	80.0
	2
	13.3
	15

	9
	Men 1 reservoir
	Doan Ket commune 
	2
	10.0
	14
	70.0
	4
	20.0
	20

	10
	Men 2 reservoir
	
	
	
	
	
	
	
	

	
	
	Total
	8
	4.8
	122
	80.0
	24
	15.2
	154


Source: Field survey in April, 2018.

4.2.3. Education
Education sector of Hoa Binh province has effectively conduct basic and complete renovation for education and training, and has achieved significant results: quality of education has been consolidated and improved.

The subproject communes have had continuously improve education and training quality; education infrastructures have also been upgraded. Compulsory education is strengthened to each level. Educational support is promoted and effectively conducted. The rate of students of age and complete their education are high.

Survey results indicate education level of interviewees and information access/response ability of local people. There are 53.9% of respondents completed highschools, 22% graduated secondary schools, and 13.7% finished elementary schools. The percentage of people with a bachelor degree or equivalent is 10.4%. All the local people are literate. 
Table 4- 15: Education level of interviewees and people in the surveyed households 

	Education level
	Interviewee
	Residents of 154 surveyed households

	
	Number of people
	Percentage (%)
	Number of people
	Percentage (%)

	Illiterate
	0
	0
	0
	0

	Under school age
	0
	0
	52
	7.25

	Elementary school
	21
	13.44
	205
	28.45

	Secondary school
	33
	21.89
	229
	31.8

	High school
	82
	52.82
	153
	21.2

	Vocational school
	13
	7.8
	37
	5.1

	College/university
	5
	4.05
	45
	6.2

	Total
	154
	100
	721
	100


(Source: Socio-economic survey, April 2018 and update March 2019)
Comparing educational level of respondents in subproject communes, there is not much differences between communes. Among 09 subproject communes, Doan Ket commune (Yen Thuy district – Men 1 and Men 2 reservoirs) has the highest educational level recorded (60% of respondents finish at least high school). This commune has a long tradition of education and educational vision.
4.2.4. Healthcare
In general, all subproject communes have medical service unit, meeting the National Criteria for Commune- level health in the period 2011-2020. All health care stations are built permanently by reinforced concrete and equipped with full equipment and the number and qualification of doctors meeting the national/local standards. Communal medical units are considered as first health care routes for local people. 

The interviews with local households regarding the use of health care services show that the rate of getting health treatment from commune health care centers is high, about 52.4%. However, these health centers only offer services for common sicknesses, vaccination, periodical health check for children, and periodical medicine distribution for health insured people. When ill, the local people often go to credit hospitals and district hospitals (18%), provincial hospital (15.1%), central hospital (3.7%), general health care centers (5.3%). In addition, 5.5% of people purchase medicines by themselves without any prescription.
Table 4- 16: Health care services accessed by the local people
	No
	Health care unit
	Number of HH accessed
	Percentage

	1
	Commune health care center
	98
	52.40%

	2
	District hospital
	34
	18.00%

	3
	Province hospital
	28
	15.10%

	4
	Central hospital
	7
	3.70%

	5
	General health care center
	10
	5.30%

	6
	Self-medicated
	10
	5.50%

	Total
	187
	100


(Source: Socio-economic survey, April 2018 and update March 2019)
Community health: The frequent flood, the ununiformed wastewater and waste collection systems have caused diseases and threatening health of local people. The popular health issues include diarrhea, flu, fever, cancer, hepatitis, diabetic neuropathy, chicken pox that affecting hundreds of people annually. The main reason is due to parasites and insects transmitting the diseases develop in the contaminated water body and infect human via consuming and living activities. Survey results show that 21.8% of respondents had their family member sick within the last 6 months. The table below shows the most popular health issues”
Table 4- 17: Common health issues in the subproject area
	No
	Health issue
	Subproject

	
	
	Percentage
	Infected people

	1
	Diarrhea
	27.9
	Children/Adult

	2
	Respirational issues
	31.7
	Children/Adult

	3
	Flu, fever
	48.1
	Children/Adult

	4
	Dermatitis
	17.3
	Children/Adult

	5
	Hepatitis
	11.7
	Children/Adult

	6
	Diabetic neuropathy
	21.4
	Children/Adult

	7
	Other health issues
	19.6
	Children/Adult


(Source: Socio-economic survey, April 2018 and update March 2019)
In the subproject area, flu, fever and respirational issues are the most common disease with the rate of infected are 48.1 and 31.7%. The infected people include both children and adults. Diarrhea is the next in the list, affected 27.9% local people. In addition, some other people also contract hepatitis, diabetic, and cancer.
4.2.5. Infrastructures
a. Irrigation infrastructures
The canal systems connecting to the 10 subproject reservoirs are basically completed and meet productive demands of the local people. However, in recent years, due to climate change and more frequent draughts, there has been under supply of water that resulted in reduction in paddy and crop yield. Some lands had to alter land use purpose and type of trees to adapt to water supply ability of the reservoirs. 

b. Transportation infrastructure
In general, roads in alleys/hamlets to the households in the subproject communes do not meet the needs of communes. Asphalt roads and concrete roads are only on main road axes in the communes and hamlets and national roads serving foreign affairs, inter-district roads and inter-commune roads.

The survey results in the project communes showed that access roads to the households are mostly concrete roads (56.3%), followed by asphalt roads 19.1%. In the subproject areas, 7.9% of surveyed households said that the access roads to their houses are still soil ones, 16.7% stated the access roads are stone, gravel and brick roads.
Most of the communes in the subproject areas participated in conducting new rural program, however, there is no commune qualified. For HH living along the inter district roads, main commune roads, 100% of the roads are consolidated (asphalt or concrete). The HH sated that the roads leading directly to the houses are still soil road are living in alleys and distant from the high density areas, mostly in 6/9 subproject communes: Dan Ha commune, Long Son commune, Hop Dong commune, Ngoc My commune, Nhan Nghia commune, Doan Ket commune.
Table 4- 18: Characteristics of the roads leading to household
	No
	Work
	Commune
	Characteristics of the roads leading to household
	Total

	
	
	
	 Asphalt roads
	Concrete roads
	Stone roads
	 Soil roads 
	

	1
	Dong Ben reservoir
	Dan Ha commune
	 Quantity  
	4
	7
	1
	1
	13

	
	
	
	 Proportion (%) 
	30.77%
	53.85%
	7.69%
	7.69%
	100%

	2
	 An Thinh reservoir
	Long Son commune
	 Quantity  
	7
	11
	1
	2
	21

	
	
	
	 Proportion (%) 
	33.33%
	52.38%
	4.76%
	9.52%
	100%

	3
	Coc reservoir
	Vinh Dong commune
	 Quantity  
	5
	8
	2
	0
	15

	
	
	
	 Proportion (%) 
	33.33%
	53.33%
	13.33%
	0.00%
	100%

	4
	Na Mang reservoir
	Hop Dong commune
	 Quantity  
	4
	8
	2
	2
	16

	
	
	
	 Proportion (%) 
	25.00%
	50.00%
	12.50%
	12.50%
	100%

	5
	Hoi Kha reservoir
	Ngoc My commune
	 Quantity  
	3
	7
	2
	1
	13

	
	
	
	 Proportion (%) 
	23.08%
	53.85%
	15.38%
	7.69%
	100%

	6
	Tuan Lo reservoir
	Tuan Lo commune
	 Quantity  
	6
	8
	1
	0
	15

	
	
	
	 Proportion (%) 
	40.00%
	53.33%
	6.67%
	0.00%
	100%

	7
	Ra reservoir
	Yen Phu commune
	 Quantity  
	9
	15
	2
	0
	26

	
	
	
	 Proportion (%) 
	34.62%
	57.69%
	7.69%
	0.00%
	100%

	8
	Roc Khao reservoir
	Nhan Nghia commune
	 Quantity  
	3
	8
	3
	1
	15

	
	
	
	 Proportion (%) 
	20.00%
	53.33%
	20.00%
	6.67%
	100%

	9
	Men 1 reservoir
	Doan Ket commune
	 Quantity  
	5
	10
	4
	1
	20

	10
	Mền 2
	
	 Proportion (%) 
	25.00%
	50.00%
	20.00%
	5.00%
	100%

	 
	 Total 
	 Quantity  
	46
	82
	18
	8
	154

	
	
	 Proportion (%) 
	29,46%
	53.09%
	12.00%
	5.45%
	100%


(Source: Socio-economic survey, April 2018 and update March 2019)

c. Water supply, drainage and flooding
· Water supply
Clean water is one of the criteria for evaluating the development and of civilization of local people. The survey on water source for daily use of the households in the project area showed that most of the households in sub-Project area use water in bored, drilled wells and dug wells accounting for 68.28%; city water 25.68%. There are 5.86% of HH still use water from stream and ravine. No HH use rain water for domestic activities. 

Table 4- 19: Water source for everyday living activities
	No


	Work
	Location
	Water from ravine
	Well water
	Clean water (city water)
	Total

	
	
	
	No.
	Rate
	No.
	Rate
	No.
	Rate
	

	1
	Dong Ben reservoir
	Dan Ha commune
	0
	0
	10
	76.92
	3
	23.08
	13

	2
	An Thinh reservoir
	Long Son commune
	1
	4.76
	14
	66.67
	6
	28.57
	21

	3
	Coc reservoir
	Vinh Dong commune
	0
	0
	11
	73.33
	4
	26.67
	15

	4
	Na Mang reservoir
	Hop Dong commune
	3
	18.75
	10
	62.50
	3
	18.75
	16

	5
	Hoi Kha reservoir
	Ngoc My commune
	2
	15.38
	9
	69.23
	2
	15.38
	13

	6
	Tuan Lo reservoir
	Tuan Lo commune
	0
	0
	11
	73.33
	4
	26.67
	15

	7
	Ra reservoir
	Yen Phu commune
	1
	3.85
	18
	69.23
	7
	26.92
	26

	8
	Roc Khao reservoir
	Nhan Nghia commune
	0
	0
	11
	73.33
	4
	26.67
	15

	9
	Men 1 reservoir
	Doan Ket commune
	2
	10
	10
	50.00
	8
	40.00
	20

	10
	Men 2 reservoir
	
	
	
	
	
	
	
	

	 
	Total
	9
	5.86
	104
	68.28
	41
	25.86
	154


(Source: Socio-economic survey, April 2018 and update March 2019)
· Drainage
In the survey process, the researchers have combined deep-interviews and field surveys to deduct the cloest assessment on current status of drainage system in the residential areas. The survey results show that only 18% of the total households answered that there are sewers in their hamlets/alleys. In general, the drainage system in the subproject area is still very restricted and asynchronous and only available in some main roads of the communes, which leads to the fact that rain water and domestic waste water run into reservoirs, ponds, gardens, etc. Therefore, undertreated wastewater discharging directly into the environment will pollute the water sources, affecting the living environment of households. This will be a source of potential risk of epidemic out-breaking.
· Inudation
Consultation results with local authorities and surveyed households show that most of the residential areas in the 09 subproject communes are not inudated during rain season due to most residential areas are in high altitude areas. Only the low altitude areas are flooded but these areas do not have people settled but only productive lands.
d. Electric Supply and Usage
According to the survey results, all households in the subproject area now have access to and use of the national network. The quality of electricity supplied to households is relatively good, the survey results show that 100% households use the national grid and up to 82% of households said that the electricity network is good; 15.6% of households assumed that electricity quality is only acceptable; and only 2.4% of the surveyed households commented that the electricity network is poor.

In general, according to the current demand, the electric supply for the local people is secured and stable. However, a small section of people living in the remote areas require long cables to have access to electricity, causing loss of electricity and quality. Solution to upgrade the electric grid is required to secure living conditions for these households.
e. Environment sanitation
Domestic waste collection rate of the subproject areas is 89.2%. Waste collection is carried out by hygiene team of the hamlets and Environmental Company of the district with collection frequency of every 1 to 3 days. In the subproject areas, only wastes from HH of Long Son commune and Doan Ket commune are collected 100%; Hop Dong commune and Vinh Dong commune have the lowest waste collection rates at 71% and 73.5% respectively. The households living deep in small alleys are difficult to access during waste collection, therefore, they have to treat the waste by themselves by burying, burning, or dumping into ponds and lakes.
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Figure 4‑2: Status of domestic waste collection in reservoir areas of the subproject area
4.2.6. Culture – Society, Security – national defense
· Culture – Society
Hoa Binh province has 7 ethnicities, in which Muong ethnic group accounts for 61.82%, Kinh group is 28.69% and the remaining is Thai, Tay, Dao, H’mong, Hoa. Hoa Binh province is famous for being the home for Muong group, with lots of historical myth “Birth land, birth water”, God Dung, Goddess Doang, Mountain God,… This land is famous with goongs and rich culture of North West groups.

The subproject areas also carry features of the province’s culture, mostly from Muong people. Muong people has similar origin with King people so their language has the same language group. They work mostly in agriculture, planting paddy and other grains. Muong people has a diverse source of art and culture, such as leaf feast, Sac bua folk songs in traditional holidays, goong,…
09 subproject communes often have their traditional cultural and art activities in national holidays. Continuous renovation in educational management and promoting compulsory education have been conducted. The rate of poor households reduced significantly comparing to 2016, such as Hop Dong commune reduced by over 5%, Long Son commune and Ngoc My commune reduced by 3.75%, Tuan Lo commune reduced by 3.5%. Rate of cultural family is high, for instance, Dan Ha commune has 82.7%, Nhan Nghia and Doan Ket communes have 85%.
Based on results of the field survey in April 2018, all 10 reservoirs of the subproject do not have any cultural infrastructure within the reservoir boundaries and construction roads.
· National defense - security
National defense: the subproject communes have strictly conducted the orders from higher authorities, focused on completing the plans to patrol and protect safety in holidays, conducted 24/24 supervision and ensured number of staffs to timely response to natural hazards and other emergency. Conducted annual recruitment. 
Security: Commune polices have cooperated and conducted campaigns to prevent crimes and social evils; promoting patrol activities to timely handle incidents, secure local safety and security in holidays. The quantity of incidents in 2017 in 09 subproject communes was reduced significantly. Most of the incidents are thieves and public disturbance, which were handled. Safety and security in the subproject areas are basically stable and secured.
4.2.7. Land use
Identification of the ownership status, the location of households’ house and land is very necessary, assisting the consultation in collecting people’s opinion on the subproject implementation plan as well is the important and legal basis for applying compensation rate, policies and compensation plans and appropriate support for affected households.

According to survey results in the subproject communes, 97.5% % of households have land use right certificate for residential lands and 94.3% of households have land use right certificate for productive land; The remaining households (2.5% for residential land and 5.7% for productive land) do not have certificates or other papers. The survey revealed that there are a number of reasons for the absence of land use right certificate or required papers: no separation of land lots, no money for transfer of land use purpose, ownership of handwritten paper. Details of ownership of residential land and production land of households are presented in the following table:
Table 4- 20: Status of Land User Right Certificate
	No
	Work
	Location
	Residential land 
	Productive land

	
	
	
	Yes
	%
	No
	%
	Yes
	%
	No
	%

	1
	Dong Ben reservoir
	Dan Ha commune
	12
	92.3
	1
	7.7
	12
	92.3
	1
	7.7

	2
	An Thinh reservoir
	Long Son commune
	21
	100
	0
	0.0
	21
	100.0
	0
	0.0

	3
	Coc reservoir
	Vinh Dong commune
	15
	100
	0
	0.0
	14
	93.3
	1
	6.7

	4
	Na Mang reservoir
	Hop Dong commune
	15
	93.8
	1
	6.3
	15
	93.8
	1
	6.3

	5
	Hoi Kha reservoir
	Ngoc My commune
	13
	100
	0
	0.0
	12
	92.3
	1
	7.7

	6
	Tuan Lo reservoir
	Tuan Lo commune
	15
	100
	0
	0.0
	15
	100.0
	0
	0.0

	7
	Ra reservoir
	Yen Phu commune
	25
	96.2
	1
	3.8
	24
	92.3
	2
	7.7

	8
	Roc Khao reservoir
	Nhan Nghia commune
	15
	100
	0
	0.0
	15
	100.0
	0
	0.0

	9
	Men 1 reservoir
	Doan Ket commune 
	19
	95
	1
	5.0
	17
	85.0
	3
	15.0

	10
	Men 2 reservoir
	
	
	
	
	
	
	
	
	

	
	 
	Total
	150
	97.5
	4
	2.5
	145
	94.3
	9
	5.7


(Source: SES 2018, updated March 30, 2019)
The husband as LURC owners of 154 surveyed households accounts for 14.2% (residential land) and 17.2% (productive land). Regarding residential and productive lands, the rate of LURC with both the couple’s name on it is 73%, 70.3%, with grandparents’ names is 8.1% and 2.8%. Details are included in the following table.
Table 4- 21: LURC registered name
	Owner of LURC
	Residential land
	Productive land

	
	Number of HH
	%
	Number of HH
	%

	The husband
	21
	14.2
	25
	17.2

	The wife
	3
	2.0
	4
	2.8

	Both the husband and the wife
	108
	73.0
	102
	70.3

	The grandparent(s)
	12
	8.1
	4
	2.8

	Other
	5
	3.4
	6
	4.1

	No LURC
	1
	0.7
	4
	2.8

	Total
	150
	97.4
	145
	94.2


(Source: SES 2018, updated March 30, 2019)
4.2.8. Physical cultural monuments and other heritages
Hoa Binh province has 41 heritages sites at national level and 37 provincial sites. Hoa Binh province has lots of heritages related to Hoa Binh culture, located in clusters at valleys of Luong Son district, Tan lac district, Lac Son district, featuring Xom Trai cave as one of the most important heritage in Hoa Binh province, as well as Vietnam nationally and Southeast Asia.

Many historical heritages attached to traditional culture, such as But cave, Chua cave, Hang temple, Trung Bao temple, Xam temple, Thac Bo temple… and related festivals. Although these heritages are small in size, their attached values are highly valuable. Through the traditional and religious activities, temples not only hold physical and abstract values, but also a tool to strengthen the local people for living and developing.

Results of field survey show that all 10 subproject reservoirs do not contain any cultural or religious construction in the reservoir zone and construction roads.
4.2.9. Ethnic minority people
Hoa Binh province is the main settlement of Muong people. In the province’s population, Muong people is always the largest group. Among 11 districts and city of the province, there are about 486,513 Muong people, accounts for 61.82% total province population. In addition, there are other ethnic groups: 

· Kinh people live in 11 districts and city, there are about 225,808 Kinh people, accounts for 28.69% of province population.
· Thai people: 31,788 people – 4.04% of province population. Thai people mostly live in the districts and cities in the province, mostly in Mai Chau district with population of 30,300 people.

· Tay people: 25,400 people – 3.23% of province population. Tay people mostly live in Da Ba district with total population of 24, 700 people.
· Dao group is the 4th largest ethnic minority group in the province with 13,859 people – 1.76% of province population. Dao people live in the districts and cities, mostly in Da Bac district, Kim Boi district, Mai Chau district and Cao Phong district.

· Mong people currently have a population of 2,900 people – 0.372% of province people. Mong people live mostly in Hang Kia commune and Pa Co commune (Mai Chau district).

· Hoa ethnic group has about 129 people – 0.016% of province population, living mostly in Ky Son district, Tan Lac district, Mai Chau district and Yen Thuy district.
Among 9 subproject communes, the most common ethnic group is Muong. Survey results on 154 households in the subproject areas show that 100% of them are Muong People (Details on Muong people’s culture and livelihood are presented specifically in EMDP of the subproject). There are 142 households with both the husband and wife are Muong people, 08 households have Muong husbands and 04 households have Muong wives. As a result, an EMDP is required for Hoa Binh province subproject.

Table 4- 22: Ethnic groups in the subproject areas
	No
	Work
	Location
	Ethnic groups

	1
	Dong Ben reservoir
	Dan Ha commune - Ky Son district
	· Muong: 60%

· Kinh: 35%

· Dao and other groups: 5%

	2
	An Thinh reservoir
	Long Son commune - Luong Son district
	· Muong: 95%

· Kinh: 5%

	3
	Coc reservoir
	Vinh Dong commune - Kim Boi district
	· Muong: 96%

· Kinh: 1%, Dao Tay Thai: 3%

	4
	Na Mang reservoir
	Hop Dong commune - Kim Boi district
	· Muong: 98%

· Kinh, Thai, Tay: 2%

	5
	Hoi Kha reservoir
	Ngoc My commune - Tan Lac district
	· Muong: 85.7%

· Kinh: 14.1% 

· Thai: 0.18%

	6
	Roc Khao reservoir
	Nhan Nghia commune - Lac Son district
	· Muong: 80%

· Kinh: 20%

	7
	Tuan Lo reservoir
	Tuan Lo commune - Tan Lac district
	· Muong: 79.5% 

· Kinh: 20.5%

	8
	Ra reservoir
	Yen Phu commune - Lac Son district
	· Muong: 94.5% 

· Kinh: 5.5%

	9
	Men 1 reservoir
	Doan Ket commune - Yen Thuy district
	· Muong: 95.3% 

· Kinh: 3%

· Dao, Thai, Tay 1.7%

	10
	Men 2 reservoir
	
	


(Source: SES 2018, updated March 30, 2019)
4.2.10. Gender
Survey results with 154 households (721 people) show that there are 351 females (49.1%) and 370 males (50.9%). The number of male members is slightly higher than the females – this is similar to the general gender ratio in the subproject area.
Table 4- 23: Gender of surveyed households’ members
	No
	Commune
	Number of HH
	Number of people
	Female
	Rate of female (%)
	Make
	Rate of male (%)

	1
	Dan Ha
	13
	60
	29
	48.3
	31
	51.7

	2
	Long Son
	21
	99
	47
	47.5
	52
	52.5

	3
	Vinh Dong
	15
	71
	36
	50.7
	35
	49.3

	4
	Hop Dong
	16
	75
	37
	49.3
	38
	50.7

	5
	Ngoc My
	13
	61
	33
	54.1
	28
	45.9

	6
	Tuan Lo
	15
	70
	37
	52.9
	33
	47.1

	7
	Yen Phu
	26
	122
	60
	49.2
	62
	50.8

	8
	Nhan Nghia
	15
	70
	36
	51.4
	34
	48.6

	9
	Doan Ket 
	20
	93
	36
	38.7
	57
	61.3

	Total
	154
	721
	351
	49.1
	370
	50.9


(Source: SES 2018, updated March 30, 2019)
Regarding the share of housework in the family, the women are the main cook and cleaner. The subproject areas have fair gender equity as the surveyed HH state that both the husband and the wife participate in discussion and decision-making process for major works of the family, such as buying new vehicles, houses (66.88%), getting bank loans, new investment/business (80.52% ), children’s education (88.96%). Especially, 96.10% the HH stated that both the husband and the wife have their names registered for asset ownership in the family
Table 4- 24: Decisions on family matters
	Content
	Number of HH
	Percentage

	
	
	

	Decision making on purchasing vehicles, houses
	Male
	26
	16.88%

	
	Female
	25
	16.23%

	
	Both partners
	103
	66.88%

	
	Total
	154
	100%

	Loan money from bank; Investment
	Male
	18
	11.69%

	
	Female
	12
	7.79%

	
	Both partners
	124
	80.52%

	
	Total
	154
	100%

	Invest in children’s education
	Male
	10
	6.49%

	
	Female
	7
	4.55%

	
	Both partners
	137
	88.96%

	
	Total
	154
	100%

	Asset ownership
	Male
	4
	2.60%

	
	Female
	2
	1.30%

	
	Both partners
	148
	96.10%

	
	Total
	154
	100%


(Source: SES 2018, updated March 30, 2019)
4.2.11. Vulnerable households
Among 154 surveyed HH in 09 subproject communes, there are 154 vulnerable households, which are EM households. There is no near poor household, female-leaded household, elder household or household with disabled people.
In order to ensure that the vulnerable households can fully receive the benefits of the project, and avoid adverse impacts in the implementation and operation process, they are encouraged to participate in project phases. At the same time, in order to effectively conduct information and educational campaigns, conferences and livelihood restoration activities, especially for the vulnerable households, not only they will receive information on the project but they are also encouraged to participate in planning and implementing phase so that they can be directly benefited from the project and have their living standard improved.
CHAPTER 5. ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENTS
5.1. Assessing impacts of past environmental events
The incidents occurred in the operation of 10 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 10 subproject reservoirs have not had any incident related to crack or broken of dams, or any other issues related to dam safety.
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. 

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 gate 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.
· Spillway: Lack of water storage capacity in dry season and flood regulation in rain season.
5.2. Environmental and social screening 

The subproject has conducted environmental and social screening for all subproject aspects to identify assessment scope. Screening results include:

- Screening results identify the subproject belonging to Category B regarding environmental and social impacts.

- Screening has identified that the recovery of reservoir functions as proposed will not change reservoir capacity and water area.

- There is no important natural habitat near the dam; No rare or endangered species detected.

- Social assessment results at 10 subproject commune show that the permanently acquired area is 0.6938ha and temporarily acquired area is 21.95ha perennial agricultural land. Land acquisition will affect totally 55 households, including 100% ethnic minority households (Muong people). ). There is no severely affected households as their areas to be acquired are less than 10% of total productive land in use, the impacts on their income and livelihood are insignificant.

- The construction works at 10 subproject reservoirs involve termite treatment. The process uses some anti-termite chemicals, hence the project triggers OP 4.09. Termite treatment has to pursuant to the technical procedure and guideline. This process occurs only within the dam bodies and will not affect the ambient environment.

- Within construction areas, there is no cultural or religious monument. The subproject has to prepare environmental and social assessment as required by WB.
5.3. Ethnic minority screening
According to EMDP report, in the subproject areas, 09 communes with reservoirs to be rehabilitated have EM people presence. The EM groups in the communes include: Muong, Tay, Dao and Hoa people. EM people living with Kinh people in the area do not have separate residential clusters. The economic activities of EM people are similar to that of the Kinh people, they have cultivation and livestock production and the practices of ethnic minority groups are the same. However, in some places EMs have different cultural habits compared to the Kinh group, as in the Tay group, Nung have different customs and grave cleansing, other than the Kinh. Their main holidays like the Cold Feast, solidarity day are usually relatively grand events and people often leave work on these days to participate. The EMs in the area follow the patriarchal traditions (children take their father surname), the conjugal relationship is quite equal. The voice and social status of EM women has been improved because of changes in living conditions, learning, dissemination of knowledge about law, gender, etc. in the community. Lives of the EM households still have lots of difficulties; rate of poor households among EM people is high, over 50%.
Social assessment results at 09 communes in 06 districts of Hoa Binh province. the permanently acquired area is 0.6938ha and temporarily acquired area is 21.95ha perennial agricultural land. Land acquisition will affect totally 55 households, including 100% ethnic minority households (Muong people). ). There is no severely affected households as their areas to be acquired are less than 10% of total productive land in use, the impacts on their income and livelihood are insignificant. Resettlement Action Plan (RAP) will be prepared to ensure that the losses of project affected people will be compensated pursuant to Resettlement Policy Framework and local regulations.
5.4.  Gender assessment 
- Labor and labor division: Most of women in the subproject communes work in agricultural sector, especially Muong women. The working hours of women are remarkably higher than men’s. Due to the limited use of agricultural technology, traditional production methods are use popularly and local people often have to face high risks of seasonal loss.

- Education access: Both males and females have equal right of going to school however, the rate of going to school of female children is lower than male children’s.

- Women’s participation in social groups: In the subproject area, there are Muong women. They have not received any training and empowerment on public speaking. As a result, they often do not participate in discussion in community meetings.

- Women’s participation in local government: Field survey at 09 subproject communes show that about 25% of local officers are women, however, they hardly hold leader positions.

- Health: Health state of women in 09 subproject communes is better taken care of. All 09 communes have health care centers with high rate of health check for women and children. In 2018, all 09 subproject communes did not have any serious plague.

- Role analyses and responsibility related to water control and water use at subproject communes: the results of field survey in 09 subproject communes show that males are often participated in reservoir management activities, and also play important role in water distribution decision-making.
5.5. Positive impacts on the environment and society
5.5.1. 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 09 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 proactive irrigated areas

The investment in repairing and consolidating the works in 10 reservoirs will stabilize water supply for 1,100.8 ha productive land for Winter-Spring season and 1,545.7 ha for Summer-Autumn season, 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;…

The rehabilitation works of these 10 subproject reservoirs will help the reservoirs to optimize their efficiency (providing sufficient amount of water for agricultural production), thereby, contribute to agricultural development of these 09 communes for more stabilized economy and better living standards.
5.5.2. Impacts on the environment
(a) Impacts on air quality and microclimate
10 reservoirs in the subproject do not change regarding water surface area, hence, there is no impact on the 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 10 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 10 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 10 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.

The reservoirs will be more stable in operation, therefore, will increase groundwater level in the subproject areas. As a result, groundwater level and soil moisture will be increased, which creates favorable condition for flora, improves landscaping of the reservoirs and remedies microclimate of the areas.

(d) Impacts on the underground water level

The completion of subproject works will stabilize water amount in the 10 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.
5.6. 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.
5.6.1. Impact category
Subproject 2 in Dam Rehabilitation and Safety Improvement (WB8) Hoa Binh 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 10 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 because 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 10 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.

The impact receivers of the negative impacts from wastes are the workers and local people in the construction sites, land and water ecosystems in the reservoir zones, works to be repaired, and transportation roads. The following table identifies the level of impacts based on amount of wastes related to construction activities
.
Table 5‑1: 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.

· Site-specific impacts: are the impacts emerging in the construction phase of the subproject, affecting specific, sensitive environmenmental – social impact-recerivers at the reservoir sites. 
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.
5.6.2. Impacts during preparation phase
The subproject includes 10 reservoirs locating in 09 communes in 06 districts of Hoa Binh province. 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.
5.6.2.1. Sources of impacts
During the preparation phase, the impact receivers of the subproject are mainly the people losing the land, and the socioeconomic environment of the 09 subproject communes. The details are summarized in the following table:
Table 5‑2: Sources, impact receiver, and scope of impact in preparation phase
	Source of impact
	Impact receiver
	Scope of impact

	- Geological and typological survey activities


	Environment
	- Surface water, underground water, soil
	- At the holes drilled on the dams.

	
	Society
	- 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
	Environment
	-Ambient air, soil, local ecosystem
	- In the UXO clearance area (if any)

	
	Society
	- UXO clearance workers
	- Risks of fire and explosions

	- Land clearance
	Environment
	-Ambient air, soil, local ecosystem
	- In the land clearance area

	
	Society
	- Affected households, farm animals, trees and crops.
	· 6,936 m2, affecting 14 HH and 03 CPC, including 202m2 aquaculture, affecting 01 CPC managing the land and 01 HH using, and 6,736 m2 perennial agricultural land, affecting lands of 11 HH and 02 CPC, and affecting standing assets of 13 HH (including 11 HH being affected on lands and standing assets, and 02 HH being affected on standing assets on public land)


5.6.2.2. Assessment of subproject impacts to natural and social environment in the preparation phase
(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

Results of IOL conducted by PPMU and safeguard consultant in April 2018, 2018 for the resettlement activities of the subproject conclude that the subproject will affect 10 reservoir areas in 09 communes. The implementation of the subproject will affect lands, trees and crops of 55 households (in which: 47 HH being affected on land and standing assets, 04 HH only being affected on standing structures, and 04 HH only being affected on standing trees) and 05 CPC. Specifically:

· Permanent land acquisition: Acquiring 6,938 m2 lands of 11 HH and 03 CPC, including: 

· 11 affected households (AH) losing 5,899 m2 perennial agricultural land. No household losing from 10% or more of productive land owned.

· 03 CPC being affected on 1,039 m2 land, which is utilized by 03 HH, including: 01 CPC being affected on 202 m2 aquaculture land, 02 CPC being affected on 837 m2 perennial agricultural land.

· Impacts due to limited access to land: Total limited access land is 21,947 m2 of 36 HH and 04 CPC, including: 

· 36 HH
 being limited access to the land with area of 17,200 m2, including 05 AH being affected on 4,060 m2 perennial agricultural land; 26 AH being affected on 11,280 m2 paddy land; 05 AH being affected on 1,050 m2 annual agricultural land and 02 AH being affected on 810 m2 garden;

· 04 CPC have limited access to 4,747 m2 of land being used by 05 HH, including: 02 CPC being affected on 2,850 m2 aquaculture land; 01 CPC being affected on 1,357 m2 perennial agricultural land; 01 CPC being affected on 540 m2 annual agricultural land.

· Affected trees and crops: 13.347 m2 of rice and other crops, 126 fruit trees (banana, pomelo…) and 10,246 m2 of woody trees (acacia tree) are affected by the subproject; 51 HH have trees and crops affected, in which 47 HH being affected on trees on their lands and 04 HH being affected on trees on public lands.

· Affecting houses and structures: affecting 3,052 m2 fish ponds managed by the CPC and used by 04 HH, including:

· Affecting 202 m2 fish pond due to permanent land acquisition of aquaculture land manage by 01 CPC and used by 01 HH.

· Affecting 2,850 m2 fish pond due to limited land access of aquaculture land managed by 2 CPC and used by 03 HH.
· The subproject selected construction period in dry season, between productive seasons, and will apply rechanneling for continuous water supply. No household affected due to water cut off.
· 55 AH are vulnerable households since these HH are ethnic minority (EM) households (Muong ethnic). No HH belongs to other vulnerable categories.

· The implementation of the subproject does not affect any houses, historical cultural or public structures.
b. UXO clearance 

10 subproject reservoirs locate scattered in 09 communes of the province. In the formation history, Hoa Binh province 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. 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 (06 drill holes/ 1 reservoir), the sampling locations are on the dams and inlets. This process potential affects the quality of underground water, may enable water to penetrate the dam body through the drilled holes.
d. Impacts due to land clearance
The land clearance during preparation phase will be conducted mostly by the affected households. The standing trees are mostly productive perennial trees (acacia trees and gum trees) and crops. This activity will produce a large amount of solid waste, affecting habitat of fauna and landscape. The amount of standing trees to be cleared includes:
List of trees to be cleared
	No
	Reservoir
	Commune
	Fruit trees


	Woody trees



	
	
	
	Banana
	Pomelo
	Fig> 10 yo
	Areca nut 3 yo
	Areca nut 5 yo
	Acacia tree 2-5 yo
	Acacia tree 5 yo
	Acacia tree > 5 yo
	Bamboo

	
	
	
	Indi.
	Indi.
	Indi.
	Indi.
	Indi.
	m2
	m2
	m2
	Indi.

	1
	Ra reservoir
	Yen Phu
	5
	-
	-
	-
	-
	4,338
	-
	-
	-

	2
	Tuan Lo reservoir
	Tuan Lo
	-
	-
	-
	-
	-
	-
	-
	
	-

	3
	Na Mang reservoir
	Hop Dong
	18
	2
	1
	5
	18
	939
	2,005
	-
	15

	4
	Coc reservoir
	Vinh Dong
	-
	-
	-
	-
	-
	1,357
	628
	-
	-

	5
	An Thinh reservoir
	Long Son
	14
	-
	-
	-
	-
	-
	-
	209
	-

	6
	Dong Ben reservoir
	Dan Ha
	-
	-
	-
	-
	-
	-
	-
	-
	-

	7
	Roc Khao reservoir
	Nhan Nghia
	-
	-
	-
	-
	-
	20
	-
	-
	-

	8
	Hoi Kha reservoir
	Ngoc My
	18
	-
	-
	-
	-
	-
	-
	-
	-

	9
	Men 1 reservoir
	Doan Ket
	5
	-
	-
	-
	-
	-
	600
	-
	-

	10
	Men 2 reservoir
	Doan Ket
	25
	-
	-
	-
	-
	-
	136
	-
	-

	
	Total
	
	85
	2
	1
	5
	18
	6,653
	3,369
	209
	15


5.6.3. Impacts during construction phase of the subproject
5.6.3.1. Assessing general impacts
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 5‑3: Sources, impact receiver, and scope of impact during the construction phase
	Source of impact
	Impact receiver
	Scope of impact

	I. Source of impact not related to wastes and emissions

	(i) Construction material transportation; (ii) construction activities; (iii) excavation and filling activities; (iv) operation of construction machines.
	Local society
	- Construction workers and local people;


	- Within 15m from the impact source, the noise level is between 70 and 96dB.

- From the distance of 250m and further, noise level is lower than the limitation in QCVN 26:2010/BTNMT

- There are 1-2 households living near each construction site (the closest house is about 200m from the construction) that will be affected by noise.

- Affect about 80 households living along transportation roads.

	Presence of Construction workers
	Local society
	- Construction workers and local people;


	- Conflicts between Construction workers and local people

- Potential risk of social hazards and contagious diseases, such as HIV

- Risk of conflicts in living norms, which results in gender issues

	Transporting the construction materials 
	Local society
	- Local infrastructures

- Construction workers and local people
	- Reducing quality of the material transportation routes. 

- Increased risk of road accidents.

	Construction activities
	Local society
	- Construction sites of 10 subproject reservoirs.

- People living downstream of the dam
	- Reservoir safety

- Reducing water quality and quantity for irrigation of 519.66 ha agricultural land of 09 subproject communes.

	Trading activities of material supplies and services
	Local society
	- Construction material suppliers

- Shops and services near the construction areas
	- Raising incomes of local people

- Promoting socioeconomic development.

	- Risk of breaking the temporary dyke 
	Environment
	- Quality of irrigation water
	- Affecting quality of irrigation water for 519.66 ha agricultural land
- Only occur in a short period of time

	- Risk of fire and explosion
	Local society
	- Construction workers
	- Severely affecting 50 Construction workers directly working at each construction site

	- Risk of work accident
	Local society
	- Construction workers
	- Severely affecting 50 Construction workers directly working at each construction site

	- Risk of road accident
	Local society
	- Construction workers and local people
	- The increased traffic flow may lead to potential risk of road accidents during material transportation process.

	- Use of child labour in construction work
	Local society
	- Construction workers and local people
	Risk of using child labour. Risk of sexual harassment and sexual assault.

	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 6,553 tons/ 01 reservoir.

- Total excavation soil is 15,496.5m3/01 reservoir

- Construction sites of the 10 reservoirs are far from the residential areas with average distance of over 1km. As a result, the impacts of dust and emission are only limited in the construction sites and along transportation routes.

	
	
	- Flora
	- Dust covering leaves of trees near the subproject area, affecting the photosynthetic process of the plants 

	
	Local society
	- Construction workers and local people
	- Health of Construction workers and local people, causing respiration 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 is 5 m3/day/1 construction site;

- The amount of wastewater for machine wash is 2.5 m3/day/1 construction site;

- These wastewaters if being discharged directly into the environment will cause pollution in soil, surface and underground water in these areas.

	
	Local society
	- Construction workers and local people
	- 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.
	Environment
	- 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 15,496.5m3/ 01 reservoir;

- Domestic solid: 30 kg/day/1 construction site;

- Small amount of packages and fuel containers.

	
	Local society
	- Construction workers and local people
	- Health of Construction workers and 1-2 households 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 m3 soil = 1.5 tons.

Table 5‑4: 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)

	Hoi Kha reservoir
	26,629
	13,928.25
	40,557.25
	52,724.43

	Dong Ben reservoir
	31,158.72
	18,833.54
	49,992.26
	64,989.94

	Ra reservoir
	1,586.4
	6,156.33
	7,742.73
	10,065.55

	Roc Khao reservoir 
	9,097.52
	6,135,07
	15,232,59
	19,802.37

	Men 1 reservoir
	14,855.95
	17,089.97
	31,945.92
	4,1529.7

	Men 2 reservoir
	28,687.12
	47,352.76
	76,039.88
	98,851.84

	Tuan Lo reservoir
	31,399.13
	32,053.77
	63,452.90
	82,488.77

	Na Mang reservoir
	8,290.71
	12,611.17
	20,901.88
	27,172.44

	Coc reservoir
	2,316.84
	8,434.59
	10,751.43
	13,976.86

	An Thinh reservoir
	943.72
	14,220.06
	15,163.78
	19,712.91


Source: Design description report of Subproject 2 – Dam Rehabilitation and Safety Improvement Project (WB8) Hoa Binh province
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

Source: Wrap Fugitive Dust Handbook, Countess Environmental 4001 Whitesail Circle, September 7, 2006
In which:    
E – Dust pollution rate (kg/tons)

k – particle structure, average value 0.35 (applicable for PM10 particles);

U – average wind speed; U=1.3m/s 


M – average soil moisture about 0.25 ÷ 4.8% (this report applies material moisture of 4%)

Table 5‑5: The amount of dust from excavation and filling processes
	No
	Reservoir
	Dust pollution rate (kg/ton)
	Amount of exaction and filling soil (tons)
	Amount of dust (kg)
	Period of activities (day)
	Amount of dust per day (kg/day)
	Concentration of dust generated (µg/m3)

	1
	Hoi Kha
	0.0433
	52724.43
	279.44
	120
	9.51
	11.01

	2
	Dong Ben
	0.0433
	64989.94
	344.45
	120
	11.73
	13.58

	3
	Ra
	0.0433
	10065.55
	53.35
	120
	1.82
	2.11

	4
	Roc Khao 
	0.0433
	19802.37
	104.95
	120
	3.57
	4.13

	5
	Men 1
	0.0433
	41529.7
	220.11
	120
	7.49
	8.67

	6
	Men 2 reservoir
	0.0433
	98851.84
	523.91
	120
	17.83
	20.64

	7
	Tuan Lo 
	0.0433
	82488.77
	437.19
	120
	14.88
	17.22

	8
	Na Mang
	0.0433
	27172.44
	144.01
	120
	4.9
	5.67

	9
	Coc
	0.0433
	13976.86
	74.08
	120
	2.52
	2.92

	10
	An Thinh
	0.0433
	19712.91
	104.48
	120
	3.56
	4.12


Applying pollutant dispersion model by Sutton to project the level dispersion of pollutant in the soil mine:
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In which:
C: Concentration of pollutant in the air (mg/m3).

E: Amount of emission from source (mg/s). 

Z: Height of calculating target (Z=1.5m)

h: Height of road comparing to surrounding area (h=0.5m).

u: Average wind speed (u=1.2m/s)
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 Dispersion constant by z direction (m).

Dispersion constant [image: image57.wmf]z
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by horizontal direction (Z) with atmospheric stability B can be calculated as follows:
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x: Distance from the calculating point to source of pollutant, following wind direction (m)
Calculation results for pollutant concentrations in material mining activities by Sutton formula are presented in Table 5-6: 

Table 5‑6: Projection of dust concentration in soil mining activities
	Reservoir
	Amount of dust (mg/s)
	Concentration of dust at a distance from source (mg/m3) 
	QCVN 05:2013/ BTNMT

	
	
	5m
	10m
	50m
	100m
	500m
	1000m
	

	Hoi Kha
	11.01
	12.47
	5.58
	1.49
	0.89
	0.27
	0.17
	0.3

	Dong Ben
	13.58
	15.38
	6.88
	1.84
	1.1
	0.34
	0.2
	

	Ra
	2.11
	2.39
	1.07
	0.29
	0.17
	0.05
	0.03
	

	Roc Khao 
	4.13
	4.68
	2.09
	0.56
	0.33
	0.1
	0.06
	

	Men 1
	8.67
	9.82
	4.39
	1.18
	0.7
	0.22
	0.13
	

	Men 2 reservoir
	20.64
	23.37
	10.46
	2.8
	1.67
	0.51
	0.31
	

	Tuan Lo 
	17.22
	19.5
	8.73
	2.33
	1.39
	0.43
	0.26
	

	Na Mang
	5.67
	6.42
	2.87
	0.77
	0.46
	0.14
	0.09
	

	Coc
	2.92
	3.31
	1.48
	0.4
	0.24
	0.07
	0.04
	

	An Thinh
	4.12
	4.66
	2.09
	0.56
	0.33
	0.1
	0.06
	


Assessment: Calculation results for concentration of dust from mining activities in the 10 subproject reservoirs show that at most construction site, the dust concentration is lower than the permissible limit set by QCVN 05:2013/BTNMT at distance of ≥500m from the construction site, and 100% of the construction sites have dust concentration lower than the allowable limit at the distance of 1 km. As a result, the construction workers will be the main impact receiver, while the local resident living far from the construction sites will not be affected.

The impacts of dust on the construction sites are high, however the exploitation activities will only occur in a short period of time, and mitigation measures can be applied. 
· Dust and emission from operation of transportation vehicles for material and waste transportation
Throughout the construction period, many vehicles and machines will be used in the transportation of materials and waste matters. The main fuel in use is Diesel so the operation of these machines will generate pollutants including hydrocarbon, COx, NOx, SO2, 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 with capacity from 3.5-16 tons are:
Table 5‑7: Emission level of diesel vehicles
	No
	Pollutant
	Emission coefficient (g/kg)

	1
	Carbon oxide (COx)
	28

	2
	Hydrocarbon (CxHy)
	12

	3
	NOx
	55

	4
	SO2
	20.S

	5
	Dust
	4.3


Source: Heavy Duty Diesel powered Vehicles 3,5 – 16tn - Model for Air Emission Inventories and control  – Cont’d (Page 3-53) - Assessment of sources of air, water, and land pollution, WHO, 1993
Table 5‑8: 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
	Hoi Kha
	55,736.83
	360
	7962
	88.7

	2
	Dong Ben
	72,794.04
	360
	10399
	124.9

	3
	Ra
	23,413.04
	240
	3345
	69.7

	4
	Roc Khao 
	22,821.91
	360
	3260
	141.55

	5
	Men 1
	47,419.86
	360
	6774
	224.7

	6
	Men 2 reservoir
	106,967.94
	360
	15281
	182.8

	7
	Tuan Lo
	87,656.5
	240
	12522
	150.9

	8
	Na Mang
	35,944.52
	240
	5135
	121.6

	9
	Coc
	18,390.63
	240
	2627
	84.1

	10
	An Thinh
	25,701.87
	240
	3672
	84.1


Source: Design description report of Subproject 2 – Dam Rehabilitation and Safety Improvement Project (WB8) Hoa Binh 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 = K x M

Source:: Technical Handbook for emission treatment, Phan Tuấn Triều, 2014

In which:

G: Total amount of pollutant (g)

K: Emission constant of the pollutant

M: Feature constant
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 5‑9: Amount of pollutants from transportation vehicles
	Reservoir
	Amount of pollutant (mg/s)

	
	COx
	CxHy
	NOx
	SO2
	Dust

	Hoi Kha
	7,144.2
	6,410.4
	6,182.94
	2,677.79
	1,716.53

	Dong Ben
	13,138.98
	16,600.9
	11,371.12
	4,924.75
	3,156.89

	Ra
	2,358.5
	1,662.94
	2,041.17
	884.01
	566.68

	Roc Khao 
	4,668.05
	6,684.25
	4,039.96
	1,749.68
	1,121.59

	Men 1
	15,397.7
	34,999.88
	13,325.93
	5,771.36
	3,699.59

	Men 2 reservoir
	28,257.62
	52,253.98
	24,455.54
	10,591.52
	6,789.43

	Tuan Lo
	19,114.84
	29,178.81
	16,542.92
	7,164.62
	4,592.7

	Na Mang
	6,316.57
	7,770.03
	5,466.68
	2,367.58
	1,517.68

	Coc
	2,234.93
	1,901.37
	1,934.22
	837.7
	536.98

	An Thinh
	3,123.97
	2,657.73
	2,703.63
	1,170.92
	750.59


· 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 5‑10: Emission rate of some diesel construction machines
	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 sulfur 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, the quantity of construction machines in the reservoir is also similar. Capacity and fuel use of construction machines are:
Table 5‑11: Fuel use rate of some construction machine
	No
	Machine
	Fuel and fuel use rate
	Quantity
	Fuel use/working shift (liter of DO/8h)

	
	
	Type of fuel
	Fuel rate
	
	

	I
	Hoi Kha reservoir

	1
	Single digger volume 1.25 m3
	Diesel
	64.8
	2
	129.6

	2
	Automatic dozer 110 CV
	Diesel
	46.2
	2
	92.4

	3
	Automatic compressor 8-10 T
	Diesel
	36
	1
	36

	4
	Auto-unloading truck 7 T
	Diesel
	45.9
	3
	137.7

	5
	Watering truck 5.0 m3
	Diesel
	22.5
	2
	45

	6
	Concrete mixer 250l
	Kwh
	10.8
	3
	32.4

	7
	Concrete compressor - 1.0 kW
	Kwh
	6.75
	3
	20.25

	8
	Welder - 23.0 kW
	Kwh
	48.3
	3
	144.9

	9
	Steel molder 5.0 kW
	kwh
	3
	3
	9

	II
	Tuan Lo reservoir

	1
	Single digger volume 1.25 m3
	Diesel
	64.8
	3
	194.4

	2
	Automatic dozer 110 CV
	Diesel
	46.2
	2
	92.4

	3
	Automatic compressor 8-10 T
	Diesel
	36
	1
	36

	4
	Auto-unloading truck 7 T
	Diesel
	45.9
	4
	183.6

	5
	Watering truck 5.0 m3
	Diesel
	22.5
	3
	67.5

	6
	Concrete mixer 250l
	Kwh
	10.8
	3
	32.4

	7
	Concrete compressor - 1.0 kW
	Kwh
	6.75
	5
	33.75

	8
	Welder - 23.0 kW
	Kwh
	48.3
	3
	144.9

	9
	Steel molder 5.0 kW
	kwh
	3
	4
	12

	III
	Ra reservoir

	1
	Single digger volume 1.25 m3
	Diesel
	64.8
	2
	129.6

	2
	Automatic dozer 110 CV
	Diesel
	46.2
	2
	92.4

	3
	Automatic compressor 8-10 T
	Diesel
	36
	1
	36

	4
	Auto-unloading truck 7 T
	Diesel
	45.9
	3
	137.7

	5
	Watering truck 5.0 m3
	Diesel
	22.5
	2
	45

	6
	Concrete mixer 250l
	Kwh
	10.8
	3
	32.4

	7
	Concrete compressor - 1.0 kW
	Kwh
	6.75
	3
	20.25

	8
	Welder - 23.0 kW
	Kwh
	48.3
	3
	144.9

	9
	Steel molder 5.0 kW
	kwh
	3
	3
	9

	IV
	Roc Khao reservoir

	1
	Single digger volume 1.25 m3
	Diesel
	64.8
	2
	129.6

	2
	Automatic dozer 110 CV
	Diesel
	46.2
	2
	92.4

	3
	Automatic compressor 8-10 T
	Diesel
	36
	1
	36

	4
	Auto-unloading truck 7 T
	Diesel
	45.9
	3
	137.7

	5
	Watering truck 5.0 m3
	Diesel
	22.5
	2
	45

	6
	Concrete mixer 250l
	Kwh
	10.8
	3
	32.4

	7
	Concrete compressor - 1.0 kW
	Kwh
	6.75
	3
	20.25

	8
	Welder - 23.0 kW
	Kwh
	48.3
	3
	144.9

	9
	Steel molder 5.0 kW
	kwh
	3
	3
	9

	V
	Men 1 reservoir

	1
	Single digger volume 1.25 m3
	Diesel
	64.8
	3
	194.4

	2
	Automatic dozer 110 CV
	Diesel
	46.2
	2
	92.4

	3
	Automatic compressor 8-10 T
	Diesel
	36
	1
	36

	4
	Auto-unloading truck 7 T
	Diesel
	45.9
	4
	183.6

	5
	Watering truck 5.0 m3
	Diesel
	22.5
	3
	67.5

	6
	Concrete mixer 250l
	Kwh
	10.8
	3
	32.4

	7
	Concrete compressor - 1.0 kW
	Kwh
	6.75
	5
	33.75

	8
	Welder - 23.0 kW
	Kwh
	48.3
	3
	144.9

	9
	Steel molder 5.0 kW
	kwh
	3
	4
	12

	VI
	Men 2 reservoir

	1
	Single digger volume 1.25 m3
	Diesel
	64.8
	2
	129.6

	2
	Automatic dozer 110 CV
	Diesel
	46.2
	2
	92.4

	3
	Automatic compressor 8-10 T
	Diesel
	36
	1
	36

	4
	Auto-unloading truck 7 T
	Diesel
	45.9
	3
	137.7

	5
	Watering truck 5.0 m3
	Diesel
	22.5
	2
	45

	6
	Concrete mixer 250l
	Kwh
	10.8
	3
	32.4

	7
	Concrete compressor - 1.0 kW
	Kwh
	6.75
	3
	20.25

	8
	Welder - 23.0 kW
	Kwh
	48.3
	3
	144.9

	9
	Steel molder 5.0 kW
	kwh
	3
	3
	9

	VII
	Na Mang reservoir

	1
	Single digger volume 1.25 m3
	Diesel
	64.8
	2
	129.6

	2
	Automatic dozer 110 CV
	Diesel
	46.2
	2
	92.4

	3
	Automatic compressor 8-10 T
	Diesel
	36
	1
	36

	4
	Auto-unloading truck 7 T
	Diesel
	45.9
	3
	137.7

	5
	Watering truck 5.0 m3
	Diesel
	22.5
	2
	45

	6
	Concrete mixer 250l
	Kwh
	10.8
	3
	32.4

	7
	Concrete compressor - 1.0 kW
	Kwh
	6.75
	3
	20.25

	8
	Welder - 23.0 kW
	Kwh
	48.3
	3
	144.9

	9
	Steel molder 5.0 kW
	kwh
	3
	3
	9

	VIII
	Coc reservoir

	1
	Single digger volume 1.25 m3
	Diesel
	64.8
	2
	129.6

	2
	Automatic dozer 110 CV
	Diesel
	46.2
	2
	92.4

	3
	Automatic compressor 8-10 T
	Diesel
	36
	1
	36

	4
	Auto-unloading truck 7 T
	Diesel
	45.9
	3
	137.7

	5
	Watering truck 5.0 m3
	Diesel
	22.5
	2
	45

	6
	Concrete mixer 250l
	Kwh
	10.8
	3
	32.4

	7
	Concrete compressor - 1.0 kW
	Kwh
	6.75
	3
	20.25

	8
	Welder - 23.0 kW
	Kwh
	48.3
	3
	144.9

	9
	Steel molder 5.0 kW
	kwh
	3
	3
	9

	IX
	An Thinh reservoir

	1
	Single digger volume 1.25 m3
	Diesel
	64.8
	2
	129.6

	2
	Automatic dozer 110 CV
	Diesel
	46.2
	2
	92.4

	3
	Automatic compressor 8-10 T
	Diesel
	36
	1
	36

	4
	Auto-unloading truck 7 T
	Diesel
	45.9
	3
	137.7

	5
	Watering truck 5.0 m3
	Diesel
	22.5
	2
	45

	6
	Concrete mixer 250l
	Kwh
	10.8
	3
	32.4

	7
	Concrete compressor - 1.0 kW
	Kwh
	6.75
	3
	20.25

	8
	Welder - 23.0 kW
	Kwh
	48.3
	3
	144.9

	9
	Steel molder 5.0 kW
	kwh
	3
	3
	9

	X
	Dong Ben reservoir

	1
	Single digger volume 1.25 m3
	Diesel
	64.8
	2
	129.6

	2
	Automatic dozer 110 CV
	Diesel
	46.2
	2
	92.4

	3
	Automatic compressor 8-10 T
	Diesel
	36
	1
	36

	4
	Auto-unloading truck 7 T
	Diesel
	45.9
	3
	137.7

	5
	Watering truck 5.0 m3
	Diesel
	22.5
	2
	45

	6
	Concrete mixer 250l
	Kwh
	10.8
	3
	32.4

	7
	Concrete compressor - 1.0 kW
	Kwh
	6.75
	3
	20.25

	8
	Welder - 23.0 kW
	Kwh
	48.3
	3
	144.9

	9
	Steel molder 5.0 kW
	kwh
	3
	3
	9

	
	Average fuel use rate DO
	1.08 liter/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 5‑12: Maximum emission of construction machines (kg/day)
	TT
	Name of machine, equipment
	SO2
	CO
	NOx
	PM10
	VOCs

	a. 
	Single digger volume 1.25 m3
	2.42
	6.60
	20.09
	2.12
	1.48

	b. 
	Dozer capcity 110 CV
	2.42
	9.51
	22.18
	1.14
	1.01

	c. 
	Wheel rammer  16 T
	0.81
	3.97
	9.52
	0.77
	0.87

	d. 
	Auto-unloading truck 7 T
	3.43
	9.11
	37.45
	2.64
	4.45

	e. 
	Watering truck 5.0 m3
	0.69
	3.43
	8.23
	0.67
	0.75

	f. 
	Concrete mixer 250l
	0.67
	1.78
	7.34
	0.51
	0.87

	g. 
	Concrete rammer, post rammer - 1.0 kW
	0.37
	1.84
	4.42
	0.36
	0.40

	h. 
	Alternating current welder - 23.0 kW
	1.94
	9.59
	23.00
	1.88
	2.10

	i. 
	Steel cutter and molder 5.0 kW
	0.36
	1.78
	4.2
	0.35
	0.39

	
	Total
	13.11
	47.61
	136.43
	10.44
	12.32


Assessment: 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 5‑13: 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

The subproject will prioritize local labors that can self-accommodate to reduce wastewater from the construction sites. As a result, wastewaters are only from washing hands and toilets. 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 is 45 liters. The amount of construction workers in each reservoir is 50 people. Therefore, the total water usage for each construction a day is 45 liters/person/day * 50 people/construction = 2,250 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 2,250 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 5‑14: Characteristics of domestic wastewaters
	No
	Parameter
	Unit
	Wastewater concentration
	Average

	
	
	
	Concentrated
	Normal
	Diluted
	

	1
	BOD5
	mg/l
	400
	220
	110
	243

	2
	COD
	mg/l
	1000
	500
	250
	583

	3
	Oil and grease
	mg/l
	150
	100
	50
	100

	4
	Total N
	mg/l
	85
	40
	20
	48

	5
	NH3
	mg/l
	50
	25
	12
	29

	6
	NO2-
	mg/l
	0
	0
	0
	0

	7
	NO3-
	mg/l
	0
	0
	0
	0

	8
	Total P
	mg/l
	15
	8
	4
	9

	9
	Suspended Solid
	mg/l
	350
	220
	100
	223

	10
	Total coliform
	No/100 ml
	109
	108
	107
	37.107


Table 5‑15: Quantity of pollutants in domestic wastewater
	Parameter
	Unit
	Value

	Suspended Solid
	g/person/day
	From 60 to 65

	Suspended Solid in feces and urine
	g/person/day
	From 20 to 25

	BOD5 của nước thải chưa lắng
	g/person/day
	From 30 to 35

	Black water from toilets:
	 
	 

	- Flushed toilet
	liter/person/day
	From 5 to 15

	- Floor toilet bowl, water saving type
	liter/person/day
	From 15 to 30

	- Floor toilet bowl, normal type
	liter/person/day
	From 30 to 60

	Black water from kitchen:
	liter/person/day
	From 5 to 35

	Feces
	 
	 

	- Quantity (wet)
	kg/person/day
	From 0.1 to 0.4

	- Quantity (dry)
	g/person/day
	From 30 to 60

	- Moisture
	%
	From 70 to 85

	- Component
	 
	 

	+ Organic compounds
	% dry weight
	From 88 to 97

	+ BOD5
	g/person/day
	From 15 to 18

	+ N
	% dry weight
	From 5.0 to 7.0

	+ P (P2O5)
	% dry weight
	From 3.0 to 5.4

	+ K (K2O)
	% dry weight
	From 1.0 to 2.5

	+ C
	% dry weight
	From 44 to 55

	+ Ca (CaO)
	% dry weight
	4.5

	+ C:N ratio
	 
	From 6 to 10

	Urine
	 
	 

	- Quantity (wet)
	kg/person/day
	From 0.1 to 1.31

	- Quantity (dry)
	g/person/day
	From 50 to 70

	- Water content
	%
	From 93 to 96

	- Component
	 
	 

	+ Organic compounds
	% dry weight
	From 65 to 85

	+ BOD5
	g/person/day
	10

	+ N
	% dry weight
	From 15 to 19

	+ P (P2O5)
	% dry weight
	From 2.5 to 5.0

	+ K (K2O)
	% dry weight
	From 3.0 to 4.5

	+ C
	% dry weight
	From 11 to 17

	+ Ca (CaO)
	% dry weight
	From 4.5 to 6.0

	+ C:N ratio
	-
	1


Assessment:

Representative feature of domestic wastewater is the large proportion of suspended particles (SS) 100-350 mg/l, organic substances (BOD5) 110-400 mg/l and E. Coli bacteria 107 - 109. 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 (Table 5-14).

If these wastewaters are not collected and treated but directly discharge to the outside environment, they will cause environmental pollution and damage the ecosystem of the receiving water body, as well as health of local people using the polluted water.

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 sewage system for construction. As a result, the change of pollutants entering the surface water sources in the surrounding area is low. The amount of water used in this process is hard to estimated. However, the construction contractor(s) will raise awareness of water saving in the construction process and control the water usage.
In addition, a small mount of wastewater will be produced in the drill and grout process for construction works. However, with the implementation procedure pursuant to technical requirements, the amount of wastewater can be controlled and contained using water-proof layer in the core by grouting clay-concrete mixture, or by constructing bentonite canals to mitigate the impacts from this activity.
Technical requirement for grouting mixture for this subproject: (i) all the grouting mixture included water has to use clean water to ensure quality, mixing ratio and mortar production pursuant to the approved plan; (ii) time for layer separation has to be at least 20 minutes; (iii) the mortar before being put into pressing component only consist of particles of less than 2mm; (iv) the number of drilling holes has to be calculated to be enough for grouting within 1 day; (v) after grouting 1 hole, it has to be closed within 24 hours, pursuant to the applicable regulations. 
The subproject use drill and grout method to treat seepage for dam body, as a result, water and concrete will be mixed into a mortar mixture for grouting. If this mixture is not controlled properly in the drill and grout process, it may be leaked into the surface and ground water nearby and cause pollution. However, the detailed technical requirements for drill and grout have mitigated the potential impacts from this activity to insignificant level.

· 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)
(Source: Runoff water discharge system, Prof. Tran Trung Viet and Ph.D.  Tran Thi My Dieu, 2016)
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 5‑16: Amount of runoff water
	No
	Reservoir
	Average precipitation (mm/year)
	Construction area (m2)
	Amount of runoff water (m3/year)

	1
	Hoi Kha reservoir
	1,750
	2,232,52
	2,344.146

	2
	Dong Ben reservoir
	1,750
	7,044.4
	7,396.62

	3
	Ra reservoir
	1,750
	1,285.06
	1,349.313

	4
	Roc Khao reservoir 
	1,750
	2,516.3
	2,642.115

	5
	Men 1 reservoir
	1,750
	2,371.21
	2,489.7705

	6
	Men 2 reservoir
	1,750
	2,242
	2,354.1

	7
	Tuan Lo reservoir
	1,750
	998
	1,047.9

	8
	Na Mang reservoir
	1,750
	1,298
	1,362.9

	9
	Coc reservoir
	1,750
	5,075
	5,328.75

	10
	An Thinh reservoir
	1,750
	3,620
	3,801

	Average
	1,750
	2,868.25
	3,011.66


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 5‑17: Estimating 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


Source: WHO, 1993. Assessment of source of air, water and land pollution. A guide to rapid source inventory techniques and their use in formulating environmental control strategies. Part one: Rapid inventory techniques in environmental pollution
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.
a) Solid waste
· Solid waste from construction process
During the construction process, solid wastes include left-over construction materials, steel pieces, cement bags, broken wood pieces, broken brick,… If these wastes are not collected and treated, they may follow the runoff water flow into the sewage canals, polluting the surface water bodies (mainly increase turbidity). However, the amount of this type of waste is not high, and will be collected and transported away as regulated. The packaging materials will be recycled by selling to appropriate recycling units/company.

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 5‑18: Estimated amount of waste soil/rock from construction process of the subproject
	                    Soil waste
Reservoir
	Quantity

	
	m3
	ton

	Hoi Kha reservoir
	26,629
	34,617.7

	Dong Ben reservoir
	31,158.72
	40,506.336

	Ra reservoir
	1,586.4
	2,062.32

	Roc Khao reservoir 
	9,097.52
	11,826.776

	Men 1 reservoir
	14,855.95
	19,312.735

	Men 2 reservoir
	28,687.12
	37,293.256

	Tuan Lo reservoir
	31,399.13
	40,818.869

	Na Mang reservoir
	8,290.71
	10,777.923

	Coc reservoir
	2,316.84
	3,011.892

	An Thinh reservoir
	943.72
	1,226.836


Source: Description report of Subproject 2 in Dam Rehabilitation and Safety Improvement Project (WB8) Hoa Binh 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 units/company.
· 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, leachates, and harmful microorganism. This waste if not collected adequately will pollute the environment.

According to Circular 20/2010/TT-BXD dated 05/02/2010 by Ministry of Construction on National Technical Regulation on urban infrastructures, solid waste generation rate for rural area is about 0.5 kg/person/day. 

Therefore, the amount of solid wastes from the construction areas are calculated as follows:
Table 5‑19: 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
	Hoi Kha reservoir
	50
	0.5
	25

	2
	Dong Ben reservoir
	50
	0.5
	25

	3
	Ra reservoir
	50
	0.5
	25

	4
	Roc Khao reservoir 
	50
	0.5
	25

	5
	Men 1 reservoir
	50
	0.5
	25

	6
	Men 2 reservoir
	50
	0.5
	25

	7
	Tuan Lo reservoir
	50
	0.5
	25

	8
	Na Mang reservoir
	50
	0.5
	25

	9
	Coc reservoir
	50
	0.5
	25

	10
	An Thinh reservoir
	50
	0.5
	25


The contents of domestic solid wastes include:
Table 5‑20: 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 5‑21: Amount of pollutants in domestic solid waste
	No
	Solid waste content
	Amount of solid waste (kg/day)

	1
	Organic matters
	12.5875

	2
	Paper
	0.685

	3
	Wood, plastic, leather
	1.775

	4
	Shell
	1.9325

	5
	Glass
	1.865

	6
	Gravel and brick
	5.655

	7
	Metal
	12.5875

	8
	Mixed solid particle with size<10mm
	0.685


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 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
According to researches by Military Center for 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 as low.
· 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 9 pm and 55 dBA from 9 pm to 6am.

In the construction phase, noises are creating mostly from operation of 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 5‑22: 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 5‑23: 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 allowable limits of QCVN 26:2010/BTNMT: trucks, cranes, pullers, dozers. Noises from other machines are within the allowable 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 5‑24: 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: Air Environment Handbook, Pham Ngoc Dang, 2003, Science and Technology Publisher, 2003
b) 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.

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 as low.
c) Impacts on soil environment and soil resources
Sources of impacts related to soil environment for each construction include: (i) wastewater, (ii) domestic solid waste; (iii) hazardous waste (oil and grease from construction machine); (iv) construction solid waste.
· Construction waste: carton sheet, broken metal, plastic box, waste soil, stone,… if not collected will be mixed with soil. The persistent wastes, such as nylon and metal, will greatly affect soil environment.

· Domestic solid waste from living activities of workers on-site: is the easily decayed wastes, producing foul odour. If the construction site is not equipped with suitable toilets, the wastes will be directly discharged into the environment, and pollute the soil environment. However, this type of waste is mostly from the living areas of the workers, which will be easily collected for treatment. Therefore, the impact is low.

· Solid wastes containing oil and grease is hazardous wastes. This type of waste is low in quantity but difficult to be broken down in the soil environment. As a result, without proper collection and treatment, it will negatively affect the soil environment.

·  Construction wastewater contains concrete; Wastewater from mechanical station after washing and fixing machines contains hazardous substances, such as oil and grease. This type of waste water when absorbed into the soil will harden the soil. However, due to the low quantity and small affected area, this impact is also a low level 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.
d)  Assessing impacts on the society
· Infrastructures
The average number of vehicles working on construction site is 8÷9 vehicles/day. Transportation routes that can be degraded are the inter-communal roads in 09 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, sexual transmited diseases (STD), and transmitting mediums. The most dangerous diseases during the construction stage include STDs, such as HIV/AIDS, herpes, syphilis …

· Throughout the construction phase of the subproject of 12 months, the construction sites locate in 10 locations and the number of people from other origins are about 50 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 as medium.
· Impacts of the presence of construction workers
The presence and concentration of a large number 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 low level impacts.
· Reservoir safety
When not complying with construction method and construction progress, which results in not finishing the construction before storm season, thereby, causing dam safety events. This will affect the people living in downstream areas of the dam and flood areas.
Stair-shape construction for downstream dam face: The main dams and saddle dams are consolidated by construct stair-shape surface for the downstream faces. When constructing this component, a large amount of soil will be rip rap on the downstream face. In this period, the large quantity of vehicles and construction machines if caught in rain or storm will not be able to continue working. Furthermore, land slide and erosion risks are increased, affecting construction quality, threatening dam safety, especially in storm season. This impact is high and requires appropriate construction method to prevent.
Digging inlet foundation: the construction of inlet will affect water supply for the downstream areas, which affects production activities of local people. The inlet will be re-channeled to maintain continuous irrigation and discharge. At the same time, construction works will be conduct at the end of productive seasons. Construction period is short. As a result, this impact can be considered insignificant.
Material piling: Materials in the construction sites include concrete, sand, gravel… that will be covered in rain to prevent damage and environmental pollution. In general, materials will be delivered in batch and complete using one batch before shipping the next one. In conclusion, impacts from this activity is low.
Spillway: Spillway will be constructed in dry season, when the water level in the reservoir is below normal water level. As a result, constructing this component will not affect reservoir safety.
· Impacts on water flows
The subproject Dam Rehabilitation and Safety Improvement in Hoa Binh 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 water-diversion 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 contain 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 as Medium.
· Risks of fire

Fire and explosion may occur during transportation and storage of fuels for construction works, or due to lack of safety in electrical supply. High air temperature with high concentration of hydrocarbon in the air is the potential source of fire and explosion in the material storage area, which will severely affect the workers and environment of the subproject areas.

In case of fire related to combustible fuels, the potential damage on lives, assets, economy, lives of people and production of poisonous air, such as CO, CO2… affecting ambient air quality.
· Impact on historical, religious monuments

There is no historical or religious monument affected by the subproject implementation. However, the construction contractors have to pay attention to avoid any impact due to construction works or presence of workers throughout implementation phase.
5.6.3.2. Site-specific impacts on individual reservoir
Beside the general impacts, the rehabilitation and upgrade of the reservoir also contains some site-specific impacts on the natural environment and society: Constructions of An Thinh reservoir and Roc Khao reservoir may affect aquaculture activities of 05 households; Construction of Dong Ben reservoir may affect ecotourism activities; Construction of all reservoirs may also affect lives of local people living close to the reservoirs. However, the impacts are low and can be mitigated by appropriate measures. Details are included in the following table:
Table 5‑25: Site-specific impacts of the subproject reservoirs
	No
	Reservoir
	Description
	Impact
	Level of impact

	1
	Roc Khao
	In the reservoir, there is 01 household having contract for aquaculture practices and recreational fishing activities. 


	- Impacts on aquaculture activities

- Reducing incomes from service activities, such as recreational fishing. 
	Impact level is Low, can apply appropriate compensation and support measure (Details are included in RAP of the subproject)

	2
	An Thinh
	In the reservoir, there are 04 households having contract for aquaculture practices 
	
	

	3
	Coc
	There is 01 24 KV electric pole connected to the commune’s grid near the spillway.

Bridge over spillway made of concrete was built by local people with length of 7m and width of 1.5m.

   
	- May disrupt electric supply for local people

- Affect travelling activities of local people


	Impact level is low, and can be mitigated.

	4
	Dong Ben
	01 household on the upstream left shoulder of the dam has contract on exploitation for ecotourism.
	- Reducing incomes from ecotourism service activities
	Impact level is low, and can be mitigated.

	5
	Na Mang
	· 01 household living 70m downstream of the dam, near water canal.
	- Affect travelling activities of local people

- Dust and emission may affect ambient air quality and cause dirt in houses nearby.

- Noise of the transportation vehicles may affect living conditions of the local people. 
	Impact level is medium, and can be mitigated.

	6
	Hoi Kha
	- 01 household living 100m on the hill at left dam shoulder.
	
	

	7
	Ra
	· 240m to the North West of the dam, there is 1 household living.
	
	

	8
	Men 1
	01 household living 200m to the South of the dam
	
	

	9
	Men 2 reservoir
	01 household living 140m to the South of the dam
	
	


· Impacts on incomes of local people
- Impact receivers: (i) 05 households hiring water surface of 02 reservoirs (Roc Khao reservoir: 01 household and.An Thinh reservoir: 04 households) for business and aquaculture and 01 household has contract for ecotourism in Dong Ben reservoir.
- Impact level is low due to: if case of acquiring the water surface for implementation of the subproject, the investment owner will calculate the compensation and support for the local people, ensure their optimum benefit for the local people, stabilize income for them. Details on the compensation and support are presented in RAP of the subproject.
· Impacts due to accidents from electric grid in construction phase
In Coc reservoir, the construction of spillway may affect one 24KV electric pole and electric grid of the commune. There occur some risks during construction:
- Impacts due to construction works: Work accident during construction process may happen if the construction workers do not follow work safety and safety measure for construction. Accidents include electric shock, electric faulty, broken wire, pole fall over… threatening lives of workers and local people, affecting the works and construction progress of the project.
However, these impacts are low and can be controlled using effective mitigation measures.
5.6.4. Environmental and social impacts in operation phase
The operation phase of the reservoirs contains the following adverse impacts:
5.6.4.1. Source of impact
After the subproject completes, the main activities in operation phase that potentially affect the environment and society are: (i) reservoir operation and management; (ii) living activities of reservoir operators; (iii) repair and maintenance works of the dams, inlets, spillways. The operation of these reservoirs will contribute to stabilize irrigation sources without changing season composition, or increase use of fertilizer.
5.6.4.2. Environmental and social impacts in operation phase
a) Activities of reservoir operators
The amount of domestic wastewater and solid wastes of the operation officers is not stable and frequent. The operation officers are mostly under multiple duties at the same time, and are local people, so the amount of wastes will be small, or none. In operation phase, for each reservoir, there are about 1÷2 officers, therefore, the amount of waste is about 0.5 kg/day and wastewater is about 20 liters/day. In addition, there will also be wastes from tourism activities. If these wastes are not properly managed, they will directly affect the reservoir environment, impacts include water pollution, reduction of dissolved oxygen and thereby, negative impacts on aquatic flor. However, this impact is Low because the quantity of waste is small.
b) 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).

c) Impacts of flood regulation
After the project completion, the spillways are designed for maximum discharges of: Q0.01% = 31.61m3/s (Ra reservoir); Q0.01% = 8.19m3/s (Tuan Lo reservoir); Q0.05% = 62.71m3/s (Na Mang reservoir); Q0.01% = 7.26m3/s (Coc reservoir); Q0.01% = 8.78m3/s (An Thinh reservoir); Q0.05% = 46.47m3/s (Dong Ben reservoir); Q0.05% = 9.28m3/s (Roc Khao reservoir); Q0.05% = 5.28m3/s (Hoi Kha reservoir); Q0.05% = 3.7m3/s (Men 1 reservoir) and Q0.05% = 7.45m3/s (Men 2 reservoir). As a result, during operation process, if there is no gradual flood discharge method for long-term, and discharge occurs over a short amount of time, will threaten the safety of construction sites and cause floods in the downstream area, threatening lives and assets of the local people.
d) Impacts on ground water level

Seepage will be repaired for the dams, therefore, 10 subproject reservoirs will hold water better, increasing the amount of water in shallow layer, especially at the low areas. The increases in groundwater levels and soil moisture surrounding these reservoirs will be the additional supply for local wells, providing domestic water and irrigation in dry season and create favorable condition for flora. 

e) Reservoir landslide and erosion
The subproject will improve safety for 10 reservoirs without changing water level and reservoir volume. As a result, risk of erosion is not increased. The chemical physical characteristics of the reservoir water also remain the same as pre-project state.
f) Emergency flood discharge and dam break
Due to the feature of the subproject is to improve dam safety, the risk of dam break is low. 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.

In rain season, emergency flood discharge may affect the downstream communities if there is no prior warning, directly cause flood in the downstream area and damages to assets, crops and lives of local people, leading to indirect impacts, such as environmental pollution, plague, and losses of income.
In the operation phase of 10 subproject reservoirs, although the rehabilitation has improved dam safety, with the current complex situation of climate change, it still requires frequent supervision of dam safety to have timely response to prevent any incident and ensure safety for the downstream areas.
5.7. Impact type analyzes
5.7.1. Positive impacts
The subproject will rehabilitate and improve safety for 10 reservoirs in Hoa Binh province . The implementation process will have some potential positive and negative impacts on the environment and society of the subproject areas. The screening and assessment on environmental and social impacts of the subproject show that the adverse impacts of this subproject are only limited to the construction sites and the construction time only. On the other hand, the benefits this subproject bring to the local people include: protect lives and assets of people living in the downstream areas of 10 reservoirs; provide stable irrigation source for 1,100.8ha productive lands in winter-spring season and 1,545.7ha productive lands in summer-autumn season for the 09 communes; facilitate agricultural development, stabilize and improve incomes of local people, especially the ethnic minority people.
5.7.2. Adverse impacts
5.7.2.1. 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 execute construction works of Hoa Binh province subproject at the same time as any other major construction, regarding both location and time. As a result, the accumulative impacts from other projects do not present.
5.7.2.2. 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 if no mitigation measure is applied.
5.7.2.3. Indirect impacts
The rehabilitation of 10 reservoirs may cause indirect impacts on the environment and society. The consolidation of dam, repair of inlet, if there is no mitigation measure applied, may cause water pollution, leading the damage to reservoir zone ecosystem. At the same time, the clearance of vegetation cover will cause a loss of habitat to local animals and microorganism, leading to a reduction in quantity. In addition, land acquisition for 10 reservoirs also reduce incomes and affect livelihood of local people. In addition, the presence of workers will also lead to disruption of lives and social security of the local.
5.7.2.4. Temporary impacts
The construction activities of these 10 reservoirs in Hoa Binh province are small in scale, in a large landscape, and occur in a short period of time. As a result, 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. 

5.7.2.5. Long-term impacts
The main longterm impact of the subproject is from permanent land acquisition. 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.
The results of impact identification and assessment for the subproject are summarized in the table below:
Table 5‑26: Impact identification and assessment for the subproject
	No
	Impact/Waste
	Impact description
	Affected component
	Level of impact
	Period of impact

	I
	Preparation phase

	a. 
	Impacts on the natural environemnt

	1
	Dust from land clearance
	All the land clearance actvities of the subproject are estimated to complete within 1 month
	Air environment
	Low
	Short-term (01 month)

	2
	Vegetation clean up
	- Food for farm animals

- Living habitat of local fauna (snakes, mice, bees, birds…)
	Ecosystem and biodiversity
	Low
	Short-term (01 month)

	b. 
	Social impact

	
	Land acquisition
	- The productive areas are reduced, affecting incomes and work division within households. The affected area is 28,9ha and 55 AH.
	Lives and production activities of local people
	Medium
	Short-term (01 month)

	
	UXO clearance
	- Threats to safety, lives of workers due to the UXO
	Safety and lives of workers
	UXO clearance
	Short-term (01 month)

	
	Local order and security
	- Having workers and officers coming to work and live at the subproject areas holds some potential issues, such as social evils and disrupt of order and security (such as gambling, thief…)
	Lives of local people
	Local order and security
	Short-term (01 month)

	II
	Construction phase

	a. 
	Impacts on the natural environment

	
	Dust and emission from mining and transportation of materials
	- On average, the dust amount at each construction site is about 1.58, 0.4 kg/day, equivalent to 13.97 mg/s

- All 10 subproject reservoirs locate far from the residential areas with the average distance of over 1km to the nearest houses. Dust and emission impacts will occur in the construction sites and the transportation roads.
	Air environment
	Medium 
	Short-term (12 months)

	
	Hazardous wastes, wastewater, domestic solid wastes, construction wastes
	- The amount of trees to be cleared in each construction site is 1,500 m3/1 site;

- Total excavation of each work is 15,496.5m3/ 01 reservoir;

- Domestic waste: 30 kg/day/1 construction site;
	- Soil and water environment

- Health
	Low
	Short-term (12 months)

	
	(i) domestic wastewater; (ii) construction wastewater; (iii) runoff
	- Domestic wastewater of workers is 5m3/day/1 construction site;

- Construction wastewater is 2.5 m3/day/site;

- Annual runoff water is about 3,011.6m3/ year/site;
	- Soil and water environment

- Health
	Low
	Short-term (12 months)

	b. 
	Social impact

	
	Construction activities
	- Affecting water regulation for domestic and productive uses
	Production and living activities of the local people
	High
	Short-term (12 months)

	
	Material transportation
	- Damage to road system due to large use frequency

- High traffic flow, causing congestion. 
	Infrastructure and local people
	Low
	Short-term (12 months)

	
	Noise, diseases
	- Dust and noise from construction machines

- The presence of large number of workers poses potential threats to spread social diseases, malaria. These workers are also potential issues to social order and safety
	Health and work safety
	Medium
	Short-term (12 months)

	
	Social norms and religions
	- Large crowd with different norms and believe may cause cultural mix and loss of traditions of the subproject areas
	Norms and traditions of the local people
	Low
	Short-term (12 months)

	III
	Operation phase

	
	Increased uses of pesticide
	Stabilize water supply for production; Stabilize productive areas and increase yield
	Productive area and soil quality
	Low
	Long-term


CHAPTER 6. ALTERNATIVE ANALYZES
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 10 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 10 construction works, locating in 09 communes of Hoa Binh 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 permeability is high.

· Upstream face of the main dam: some are consolidated, some are not; currently 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: is degraded, the paving layer has broken; Spillway width does not meet water regulation demand, causing rise in water level.
· Intakes: Most of the intakes are severely broken at the intake and outlet doors, that cannot regulate water as required.
· Drain sluice: 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 for 10,495 households – equivalent to 41,085 people living in the downstream area. 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 relevant authority 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 10 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
10 subproject areas are the important water resources works in prevention flood and providing irrigation for 519.66ha productive land in 09 communes (in which: Hoi Kha reservoir - Ngoc My commune: 45ha, Tuan Lo reservoir - Tuan Lo commune: 29,56ha, Ra reservoir - Yen Phu commune: 183ha, Roc Khao reservoir - Nhan Nghia commune: 50ha, Men 1 reservoir - Doan Ket commune: 25ha, Men 2 reservoir - Doan Ket commune: 21,5ha, Na Mang reservoir - Hop Dong commune:82,73ha, Coc reservoir - Vinh Dong commune: 12,87ha, An Thinh reservoir - Long Son commune: 41ha; Dong Ben reservoir - Dan Ha commune: 29ha). 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 919,6ha productive lands in the downstream areas of 09 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 over 287 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 10 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.
6.3. Construction solutions 

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, caterpillar -excavator capacity 1.25m3, bulldozer 180CV, bulldozer 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 structures – 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.

· Forming 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.
CHAPTER 7. ENVIRONMENTAL AND SOCIAL MONITORING PLAN
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 links 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 mitigation measures for preparation phases are presented in the following table:
Table 7.1: Environmental and social impacts and mitigation measures for preparation
	Expected impacts
	Mitigation measures
	Responsibility for implementation
	Responsibility for monitoring

	Dust from land clearance activity 
	· When demolishing the old management house, the sites have to be watered to reduce dust

· Demolish houses in the time between 7am to 11am and 1.30pm to 5.30pm. Do not conduct demolishing work at noon or night time to avoid impacts on local people’s lives.
	Contractor 
	PPMU,

	
	· Use qualified machines to ensue that land clearance activities are conducted safely and the noise is limited.
· Before demolishing, survey and assessment has to be conducted on condition of base, foundation, structures, such as: poles, beams, floor, and walls.
· Detach all electric, water and technical system of the construction sites before demolishing.
· When demolishing, pay special attention to machine noise, dust pollution, structure and material features, safety for the workers on site and people living nearby (people outside the construction sites may not aware of the demolishing activities)
· Prevent dust using cover or continuous watering at the site having lots of dust.
	
	

	Solid waste, wastewater, domestic waste
	· Solid waste from clearance of trees: Large trees can be sold to local dealers; Small trunk and branches can be used as fire wood.

· At the area of workers camps, it should put waste bins with cover and contract with environmental protection company to collect weekly. Arrange 240-liter bins and waste sorter for organic and inorganic wastes. Inorganic wastes muste be collected for treatment.
· Install mobile toilets to collect domestic waste
	Contractor 
	PPMU,
CSC

	Impacts on livelihood and production of local people induced by the land acquisition 


	· To ensure rights and benefits of relevant people whose land is acquired (temporary land acquired is 7.9 ha and permanent land acquired is 0.9 ha, and to avoid the disagreement and conflict caused by the land acquisition, the Project owner should conduct land inventory very carefully, transparently and accountably. Affected area and price of compensation must comply with legal regulation and policy of Hoa Binh province.
· - Propaganda on the compensation, support and resettlement policy of the Subproject. Estimated budget of the Subproject for compensation and ground clearance is VND 2,099,514,000, including costs for compensation, assistance, implementation and contingencies.
· - Propaganda on the work of implementing in right obligations and the law of the state.

· - Publicity of details compensation cost of each type of damage to affected households.

· - Payment of compensation to the right subjects, on schedule.

· - Coordinate with local authorities if there is a dispute to ensure the smooth process of site clearance.
· - Implement fast and one-time compensation to help affected household have big amount of money enough to invest in their new production activities. 
- Communicate and guide affected household to spend compensated money in effective and suitable way to stabilize their lives and develop their production.
	DRCs
	PPMU

	
	· 
	
	

	Impacts on safety and lives of workers due to explosion material risks
	- When implement the Sub-project, the Project management board must hire one licenced entity to investigate and detect bombs in accordance with the Circular No.146/2007/TT-BQP dated 11 September, 2007 by Ministry of Defense.

- Ensure safe distance and warnings for people in implementing process and implementing in right with QCVN 01: 2012/BQP-National technical regulations on clearance of explosive ordnance and QCVN 02: 2008/BCT- National technical standards on safety in transportation, preservation, use and destruction of industrial explosive materials.
	Contractor 
	PPMU,
CSC

	Impacts on safety and lives of workers due to explosion material risks 
	Workers at the Sub-project site must register temporary immigration at the relevant local Commune People’s committees under the Sub-project. 

· Communicate to enhance awareness and goog living stypy for workers and establish good and close relationship with local community. 
	Contractor 
	PPMU,
CSC


7.2.2. Mitigation measures for the construction phase
a) Mitigation measures for impacts related to construction works
Mitigation measures are developed based on the World Bank Group's environment, health and safety guidelines and national regulations and standards to minimize construction impacts, in general, which are presented in the ECOP. The ECOP describe the typical requirements implemented by the Project Owner and supervised by the Construction Supervision Consultant during the construction process. The ECOP will be incorporated in the Annexes of bidding documents and contract documents. The mitigation measures are identified for the following issues:

· Dust and emissions;

· Vibration and noise;

· Waste management;

· Management of hazardous materials and chemicals;

· Management of camps;

· Biological effect;

· Soil erosion;

· Sedimentation and drainage;

· Warehouse and mine management;

· Traffic safety management;

· Interruption of infrastructure services;

· Chance discovery;

· Management of labor flow;

· Occupational health and safety;

· Health and safety of the community;

· Communication with the local community

· Impact on water supply for production.
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

· Prohibit burning of solid wastes or construction materials (wood, rubber, oil-tainted cloth, cement package, paper, plastic…)
	TCVN 6438-2005: Road vehicles - Maximum permitted emission limits of exhaust gas 

Decision No. 35/2005/QD-BGTVT on inspection of quality, technical safety and environmental protection 

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

QCVN 06:2009/BTNMT: Ambient air – Hazardous substances limits
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	Contractor(s)
	PPMU; CSC; DONRE, Local government and CMO

	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 
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	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 
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	4) 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
	Contractor(s)
	PPMU; CSC; DONRE, Local government and CMO

	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
	Contractor(s)
	PPMU; CSC; DONRE, Local government and CMO

	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
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	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
	Contractor(s)
	PPMU; CSC; DONRE, Local government and CMO

	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  
	Contractor(s)
	PPMU; CSC; DONRE, Local government and CMO

	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.
	Contractor(s)
	PPMU; CSC; DONRE, Local government and CMO

	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
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	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.
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	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
	Contractor(s)
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	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
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	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 
	Contractor(s)
	PPMU; CSC; DONRE, Local government and CMO

	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.
	
	Contractor(s)
	PPMU; CSC; DONRE, Local government and CMO

	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.
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b) Mitigation measures for site-specific impacts
The following mitigation measures for the site-specific impacts are proposed to be applied in this subproject:
Table 7‑3: Mitigation measures for site-specific impacts
	No
	Reservoir
	Description
	Impact
	Mitigation measures
	Implementation unit
	Monitoring unit

	1
	Roc Khao
	In the reservoir, there is 01 household having contract for aquaculture practices and recreational fishing activities. 


	- Impacts on aquaculture activities

- Reducing incomes from service activities, such as recreational fishing. 
	- Raise awareness on the importance of rehabilitating the reservoirs for downstream protection

- Notify local government and people regarding construction timing.

- Strictly prohibit workers and staffs to fish or exploit the reservoir, causing loses to local people

- Construction process has to apply mitigation to reduce dust, manage waste and solid waste to avoid affecting water quality in the reservoir and aquaculture resources.

- Has appropriate compensation and support plan pursuant to applicable regulations, ensure stable income for the affected households.
	Contractor(s)
	CSC, PPMU, DONRE, local people

	2
	An Thinh
	In the reservoir, there are 04 households having contract for aquaculture practices 
	
	
	
	

	3
	Coc
	There is 01 24KV electric pole connected to the commune’s grid near the spillway.

Bridge over spillway made of concrete was built by local people with length of 7m and width of 1.5m.

   
	- May disrupt electric supply for local people

- Affect travelling activities of local people


	- Notify local government in Vinh Dong commune regarding construction progress; Notify electric managing authority to have plan for electric cut if needed.

- Set up warning fences for construction in progress

- Assign subproject staff to direct traffic during construction process of spillway and material transporting process.

- Electric equipment will be maintained in safe condition, prevent dangerous spark. During construction phase, in case of storm or thunder, construction work has to stop.
	Contractor(s)
	CSC, PPMU DONRE, local people

	4
	Dong Ben
	01 household on the upstream left shoulder of the dam has contract on exploitation for ecotourism.
	- Reducing incomes from ecotourism service activities
	- Notify local government and the affected household on construction progress.

- - Raise awareness on the importance of rehabilitating the reservoirs for downstream protection

- Strictly prohibit workers and staffs to fish or exploit the reservoir, causing loses to local people

- Construction process has to apply mitigation to reduce dust, manage waste and solid waste to avoid affecting water quality in the reservoir and aquaculture resources.

- Has appropriate compensation and support plan pursuant to applicable regulations, ensure stable income for the affected households.
	Contractor(s)
	CSC, PPMU, DONRE, local people

	5
	Na Mang
	01 household living 70m downstream of the dam, near water canal.
	- Affect travelling activities of local people

- Dust and emission may affect ambient air quality and cause dirt in houses nearby.

- Noise of the transportation vehicles may affect living conditions of the local people. 
	- Notify the local government and people living near the dams about construction progress of the reservoirs.

- Vehicles when crossing residential areas have to proceed with caution, signal at turning points to avoid traffic accident.

- Strictly prohibit activities that may disturb traffic safety.

- Apply mitigation measures for dust and noise to construction machines and equipment; Avoid working at resting period of the local people.
	Contractor(s)
	CSC, PPMU, DONRE, local people

	6
	Hoi Kha
	- 01 household living 100m on the hill at left dam shoulder.
	
	
	
	

	7
	Ra
	240m to the North West of the dam, there is 1 household living.
	
	
	
	

	8
	Men 1
	01 household living 200m to the South of the dam
	
	
	
	


Remarks: Regarding drill and grout activity to water-proof the dam body, each construction site will make sure the construction works pursuant to technical regulations as listed in section 2.5.1 of this report. Moreover, the grouting mixture has to be prepared pursuant to the mixture ratio or additive ratio (if any) in the approved design. Water in the mixture has to be clean water without any impurities to maintain quality of grouting mixture. After grouting, within 24 hours, the hole has to be closed as required by applicable regulations. 
7.2.3. Mitigations for impacts in operation phase
Mitigation measures for specific impacts in operation phase are presented in the following table:
Table 7‑4: Environmental and social impacts and mitigation measures during the operation stage
	Potential impacts 
	Mitigation measures
	Responsibility for implementation
	Responsibility for monitoring

	Domestic wastewater and solid waste affect water and soil quality  
	· Management houses when constructed must have three boxes toilets and meet hygienic standards. 

· Install waste bins in management houses. 

· Communicate to enhance awareness of managers of reservoirs on environmental protection 
	Reservoir management unit
	Local government and authorized managing agency

	Increase in reservoir sedimentation 
	· There have been not dredging activity in 10 reservoirs under the Sub-project for a long time. Therefore, it should have plan and budget for regular dredge of reservoir to avoid sedimentation which can cause block of water flow and stuck of sluices
	Reservoir management unit
	

	Disruption of water supply by repair and upgrading
	- Inform the local authorities and people about the situation and the repair schedule of reservoir. 
- Select the correct time for repair and upgrading when agricultural production is less using water irrigation.

· The repair and upgrading activities are necessary to ensure the progress as shedule so as not to affect the production. 
	Reservoir management unit
	

	Risks of dam broken, Flooding discharge in case of big flood causes damage in downstream area
	· The O&M unit would coordinate closely with local people to receive report on time when there is a risk related to dam safety then take active and proper action to respond to certain situation.
· Develop flooding map for downstream area. The flooding discharge plan must be announced to local people at least 1 day before actual implementation to minimize damage caused. 

· Build safety corridor for flood protection based on impact forecast scenarios 

· The O&M unit must announce accurately and on time the flood discharge plan to help local people having on time response actions. 

· Monitor and regulate water reasonably in rainy seasons 

· Local authority and people should have plan to actively respond to disasters. 
	Reservoir management unit;

Local government and responsible agency
	


7.2.4. Measures to reduce risks and incidents
7.2.4.1 Construction phase
a) Health and safety of workers:
· Workers have to comply with current regulations on occupational safety.

· Training and complying with the working rules at the construction site.

· Fully equipped with labor protection equipments.

· Daily checking and reminding officials and workers.

· Need to have good health care program with regular medical staffs on construction site.

· Ensuring the lighting for construction works area at night.

b) Traffic accidents:

· Means of material transportation have to comply with the overload vehicle regulation, and the speed limit regulation.

· Signboards and instruction signs in the construction site.

· Carry out first aid and emergency aid to the injured workers and immediately transfer to the nearest hospital or medical center.

c)  Geological settlement subsidence:

· Complying with the approved detailed design drawings;

· Regular weather monitoring to ensure the proper construction schedule;

· Making prevention and response plans providing against floods and storms;

· Reinforcing the excavation segments before the rainy season.

· Not following the local digging but in the form of rolling, do as far as digging and finishing there;

· Ensuring the temporary drainage system for drainage of rainwater;

· Making standby pumps and generators in the construction place.

· Coordinating with local authorities to prevent and overcome the consequences.

d) Landslide of soils and rocks:

· Having the specific construction plans for the weakening segments, the flooding time;

· Ensuring the proper operation of local drainage system in the construction site;

· Ensuring the standby pumps and generators in the case of needing emergency pumping, water drainage strengthening;

· Coordinating with local authorities to timely prevent and overcome the consequences of storms and floods.

e) Material and solid waste leaks:

· Warehouse is built on the empty area in the construction site;

· The floor of the warehouse is higher than the surrounding foundation area;

· Making the isolation barriers and signboards, instructions on the depots of fuels, chemicals, and solid waste.

f) Fire and explosion safety:

· Strictly complying with the regulations on fire prevention and fire fighting.

· Installing the fire fighting equipments and making the regulations on fire prevention and fire fighting and developing the disaster response plans.

· In the events of incidents, it is needed to immediate notification to the concerned individuals and units and fire fighting by the fire fighting equipments in the construction site. 

g) Impacts of flooding flows:

· There should be a standby plan for the flood season, cover up materials and machinery and arrange a safe residence for workers;

· Pumping arrangement to enhance flooding drainage on heavy rain days or low-lying areas should be implemented when occurring the local inundations;

· Strictly monitoring the local weather and climate;

· Closely coordinating with the local authorities to prevent and overcome the consequences when occurring the local storms and floods.
7.2.4.2. Operation phase
a) Risks of the water leakage at sluice, dam body:

· Repair, maintain, and check the works regularly, periodically in order to timely remedy the damaged places at the time before the rainy season. 

· There are plans to closely prevent and check the whole construction area in the stormy months;

· Timely reporting to the Sub-project management board and the construction contractor in case of detecting water leakage at sluice, dam body.

b) Risks of the dam breakage: 

· Periodic inspection and timely repairs when dams, overflowing spills and outlet sluice are detected.

· Developing a disaster preparedness plans for the response to the breakage of the dam: (i) Regularly monitor and check the dam status, especially during the rainy season; (ii) Inform local authorities of the state of emergency to inform the public; (iii) mobilize support units (fire brigade, army, red cross) and equipment; (iv) Mobilization of helicopters, boats and transport equipment; (v) preparation of the refuge; (vi) Requesting relocation for the most hazardous areas; (vii) coordinate with agencies to overcome the consequences when risk occurs.

· Complying with the direction of the Flood and Storm Control Board of 12 communes in 06 districts of Hoa Binh province.
c) Falling into reservoirs, drowning

· Equipping warning signs and installation of dangerous warning system on the dam areas.

· Disseminating drowning risk to the community along the reservoirs.
7.3. Implementation arrangement
7.3.1. Project management
a. 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.

b. Provincial level

Provincial People’s Committee of Hoa Binh province 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)
7.3.2. 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.





Fiure 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 7‑5: 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 a 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. Environmental compliance framework
The duties of the Contractor, Social and Environment Safety Officer (SSEO) and CSC here which are not mentioned in the SPD are required to be included in the Subporject Owner Request (Chapter 7 of the SPD).
7.4.1. Contractor's environmental duties

Firstly, the Contractor must comply to mitigate potential impacts of construction activities of the Subproject. Secondly, the Contractor must apply the mitigation measures within the framework of the environment and Social Management Plan to prevent damage and disturbance for local communities and the environment due to impacts during the construction and operation phases.

The Contractor is required to submit for approval and then implement the Contractor's Environmental Management and Social Management Plan in accordance with the Specific Conditions of Contract Clause 16.2
, including the Management Strategies and Plan Implementation.

The remedial actions that can not be carried out during the construction process must be carried out at the completion of the construction (and before the acceptance of the completion of a work). The tasks of the Contractor include, but are not limited to:

· The compliance with the legal requirements relating to the environment, safety and public health.

· Working within the scope of contract requirements and other bidding conditions.

· Establishment of representatives of construction teams that participate in the joint inspections conducted by the Environmental Safety Officers of the PPMU and the CSC.

· Coordinating with the functional units which are responsible for conducting periodic environmental monitoring according to the ESIA.

· Coordinating with the PPMU to conduct training and dissemination of social and environmental safety policies for officials and workers on site.

· Carrying out any corrective actions as directed by the Environmental Officers of the PPMU and the CSC.

· If there is a case of non-compliance or falsification, the investigation and submission of options on mitigating measures should be carried out and measures are taken to minimize environment impacts.

· Stopping obstructing construction activities when receiving instructions from the Environmental Safety Officers of the PPMU and the CSC; proposing and implementing remedial measures and alternative construction methods to minimize environment impacts. If the Contractor fails to comply with the above requirements, the Contractor will be suspended from work or receive penalties until the matter is resolved and the PPMU and CSC’s approvals are obtained.
7.4.2. The Contractor’s Safety, Social and Environmental Officers

The Contractor is required appointing competent staff, including the Safety, Social and Environmental Officers (SSEOs). The SSEOs must be adequately trained in environmental management and provided with necessary skills to transfer environmental management knowledge to all staff involved into the contract. The SSEOs will be responsible for monitoring the Contractor’s compliance with the ESMP requirements and the environmental requirements. The assignments of the SSEOs will include but is not limited to the following:

· Organizing the inspection of the environment current state to assess and inspect the status of the Contractor’s construction site, Contractor’s equipment and construction methods related to pollution control and mitigation measures to environmental impacts, which is fully realized or not;

· Monitoring the compliance with environmental protection measures, pollution prevention and control measures and contract requirements;

· Assisting the functional units to periodically monitor the environment according to the ESIA content;

· Monitoring the implementation of environmental mitigation measures;

· Preparing audit reports on environmental conditions at site;

· Investigating complaints and proposing corrective measures;

· Advising the Contractor on environmental improvement, awareness and measures to prevent immediate pollution;

· Proposing appropriate mitigation measures for the Contractor in case of non-compliance; Implementing additional monitoring of non-compliance under the instructions of the PPMU environmental officers and the CSC;

· Notifying the Contractor and environmental staff (PPMU and CSC staff) of environmental issues; submitting the Contractor’s ESMP to the environmental staff of PPMU and CSC, and other concerned agencies, if necessary;

· Maintaining detailed records of all site activities related to the environment.
7.4.3. Environmental and social monitoring during construction phase

During the construction process, the CSC who are able to report to the PPMU will carry out the environmental and social monitoring. The CSC will assign environmental and social staff who will be responsible for monitoring and supervising all construction activities to ensure that the mitigation measures selected in the CESMP are properly implemented and the negative environmental and social impacts caused by the Subproject are minimized. The CSC will hire environmental and social monitoring engineers with knowledge of project management, construction and environmental and social management to perform the required responsibilities and supervise the implementation of the Contractor. In particular, the CSC’s environmental and social staff will:

· On behalf of the PPMU, review and evaluate if the construction design meets the CESMP's requirements for mitigation and management measures;

· Supervise the Contractor's environmental and social management at the site including the implementation, experience and ability to address environmental and social issues on site and providing guidance on correction;

· Review the Contractor's CESMP, verifying and confirming the environmental and social monitoring procedures, parameters, monitoring sites, equipment and results;
· Report on the implementation of the CESMP to the PPMU and preparation of environmental and social monitoring reports during construction phase.
7.4.4. Compliance with contract and legal requirements
The construction activities not only comply with the environmental protection and pollution control requirements of the contracts but also comply with the Law on Environmental Protection and Pollution Control of the Vietnamese Government.

All Contractors’ reports on construction methods submitted to the CSC and the PPMU for approval must provide with adequate measures to control pollution and protect the environment.

The CSC and the PPMU will also review the progress and program of the works to verify that the relevant environmental laws are violated and to possibly prevent any one who manage to break the law.

The Contractors must copy the documents related to the SSEO and the ES of the CSC and the PPMU. The documents must at least include updated work progress reports, updated construction methods, and other licensing applications under the Environmental Protection Law and all valid permits/licenses. The Environmental and social staff of the CSC and the PPMU will also have right to access to the website logbook upon request.

After reviewing the documents, the environmental and social staff of the CSC and the PPMU will advise the PPMU and the Contractor on any non-compliance with the contractual and legal requirements relating to the environmental protection and pollution control so that they can continue the next actions. If the environmental and social staff of the CSC and the PPMU conclude that the status of the permit application and any environmental protection and pollution control activities may not be consistent with the works or may lead to violations of environmental protection and pollution control requirements, they will promptly notify the Contractor and the PPMU.
7.4.5. Reporting
In addition to the progress reports, the Contractor shall also provide reports on the Environmental, Social, Health and Safety (ESHS) data set out in Annex B to the Standard Bidding Document (SPD). In addition to the reports in Annex B, the Contractor shall immediately notify the PPMU of any incidents in the following groups. Full details of these incidents will be provided to the PPMU within the time agreed upon with the PPMU.

· Confirmation or any act which is likely to violate law or any international agreement;

· Any death or serious injury (time damage);

· Significant adverse effects or damage to personal property (e.g. car accidents, damage caused by flying stones, working outside the boundaries)

· Severe pollution of groundwater or damage to or destruction of habitats or endangering rare species (including protected areas); or

· Any allegations of sexual harassment or sex offenses, child abuse, defamation, or other violations related to the child.
Table 7‑6: Reporting requirements
	No.
	Reported by
	Submitted by
	Report frequency

	1
	Contractors
	CSC
	Immediately reporting specific issues and monthly issues with wider violation issues 

	2
	Construction Supervision Consultant
	PPMU
	Immediately or monthly

	4
	Community monitoring boards
	PPMU
	When the community has any complaints about the implementation of the subproject safety policy

	5
	PPMU
	Provincial DONRE and Central Project Management Unit
	Once every six months in compliance with the Government's environmental regulatory requirements

	6
	PPMU
	WB
	Once every six months in compliance with Section II of the Loan Agreement. 


7.5. Grievance redress mechanism
All complaints related to any subproject issues will be resolved through negotiations to reach consensus. The complaints will go through three stages before appealing to the courts. The agencies in charge of complaint settlement will pay all administrative and legal fees related to the acceptance of complaints. This cost is included in the Subproject budget. The steps of Grievance Redress Mechanism are as follows:
7.5.1. Grievance redress mechanism and procedure
(i) The People's Committees at commune levels (CPCs): The affected people can bring their complaints to any members of the CPCs through the village heads or directly to the CPCs in writing or orally. The members of the CPCs or the village heads will inform the CPCs of the complaints. The CPCs will work directly with the affected people who complains and decide on the reconciliation/settlement within 5 days of receiving the complaints (about 15 days for the mountains and remote areas). The secretaries of the CPCs are responsible for filing and archiving documentation of all complaints that the CPCs handle.

After decisions are made by the CPCs, the concerned households can make complaints against within 30 days. In the case of the second decisions made by the CPCs, if the households are still unsatisfied with the decisions, they can appeal to the superior people's committees in accordance with the complaint procedure stipulated in the Law on Complaint in 2011 and related documents.

(ii) The District People's Committees (DPCs): When there are complaints, the DPCs will have a period of 15 days (or 30 days for mountains and remote areas) to resolve them. The DPCs are responsible for filing and archiving documentation of all complaints that they handle.

When the DPCs issued decisions, the complainants can appeal again within 30 days. In the case of the second decisions made by the DPCs, if the households are still unsatisfied with the decisions, they can appeal to the provincial people's committee in accordance with the complaint procedure stipulated in the Law on Complaint in 2011 and related documents.

(iii) The Provincial People's Committee (PPC): The PPC has a period of 30 days (or 45 days for mountains and remote areas) from the date of receipt of the complaints to settle. The PPC is responsible for filing and archiving documentation of all complaints that it handles.

After the PPC issued decisions, the complainants can appeal again within 45 days. In the case of the second decisions made by the PPC, if the households are still unsatisfied with the decisions, they can appeal to the court within 45 days. The PPC will have to pay compensation costs to an account.

(iv) The Provincial Court. When the complainants take their cases to the provincial court and the rules of the court are favourable to the complainants, the provincial authorities will increase the compensation to a level that the court can approve. In the case that the court judgments are favourable to the PPC, the complainants will be reimbursed the charges they paid to the court.

The complaint decisions must be sent to the complainants and the involved parties and publicly posted up at the offices of the people's committees of the competent levels. The complainants will receive the judgments three days at the commune level and seven days at the district or provincial levels after there are decisions on the settlement of their complaints.

To minimize the number of complaints at the provincial level, the PPMU will coordinate with DRCs to organize the consultations on the complaint settlement. Its role and capacity is to provide compensation, assistance and resettlement to affected households and resetlled persons.

(v) Personnel: The environmental and resettlement staff selected by the PPMU will design and maintain a database on the subproject complaints from affected households, including information like the nature of the complaints, the sources and dates of receipt of the complaints, the names and addresses of the complainants, the action plans, and the current status.

For verbal complaints, the agency that settle complaints will record these requests in a complaint form at the first meeting with the affected households.
(vi) Contractor(s) and CSC
During the construction process, the grievance redress mechanism will be managed by the Contractors under the supervision of the CSC. The Contractors will inform affected communities the availability of the grievance redress mechanism to resolve grievances and concerns regarding to the Subproject. This will be done through a community consultation and disclosure process whereby the Contractors will regularly communicate with affected communities and relevant agencies. The meetings will be held quarterly, monthly at least. The subproject information flyers will be announced. The announcements will be made on the local media and announcements that the upcoming activities will be posted ...

All complaints and actions taken by the Contractors will be recorded in the subproject monitoring reports. Complaints and claims for damages may be made in the following forms:

· By word of mouth: directly to the CSC and/or the Contractor's security guards or regional office representatives.

· In writing: by hand or by posts to specific addresses.

· By telephone, fax, e-mail: to CSC, security guards or Contractor's representative.

When a complaint is received, the CSC and Contractor's safeguard officers or representatives will file the complaint and record incidents subsequent to the complaint until it is settled. Immediately after receiving complaint, it is necessary to make 04 copies. The original will be kept in the file, 01 copy will be kept by the Contractor's safeguard officer, 01 copy will be sent to the CSC and 01 copy will be sent to the PPMU within 24 hours of receipt of the complaint.

The complain information recorded will include:

· Dates and hours of complaints.

· Names, addresses and contact details of complainants.

· Brief descriptions of complaints.

· The actions taken to resolve complaints, including contact persons and findings at each stage of complaint settlement process.

· Dates and hours when complainants are contacted during the resolution process.

· Final decisions about complaints.

· Dates, times and how complainants were informed.

· Signatures of complainants when making decisions.
Small-scale claims will be resolved within a week. Within two weeks (and every week thereafter), the written response will be sent to the complainants (manual, post, fax, e-mail) which states the procedures to be followed and the process by date.

The main objective is to solve the problem as quickly as possible by the simplest means, involving as few persons as possible and at the lowest possible level. Only if the problem can not be solved at the simplest level and/or within 15 days, other functional agencies will participate. Such situations may arise, for example, where damages are claimed, the volume of claims can not be resolved, or the causes of damages are determined.
7.5.2. Grievance redress mechanism by PPMU
During the project implementation, PPMU will also apply a direct grievance redress mechanism via provincial E&S officers, CSC, and construction contractors. The main objective of this mechanism is to reduce processing tie for receiving and redressing grievance, and simplifying the involved procedures. The simple grievances directly related to project operation can be submitted directly to the implementation units, via one of the following methods:

· Directly grievances submitting to CSC, safeguard consultants of the contractor, or representative of the contractors;

· Written grievances: grievance letters can be sent to the aforementioned staffs, or provincial E&S consultants, or directly sent to the grievance mail box of PPMU as hard copy or electronic copy;

· Via other communication channels (telephones, SMS,…): contact the hotline number of PPMU;

After receiving the grievance, the receiving officer has the responsibilities to receive and send the grievance information to construction contractor and PPMU within no more than 24 hours since received. In case of simple grievances and can be quickly readdressed, the contractors have to arrange staffs to respond and redress the issues, and report to PPMU within 24 hours of receiving the grievance; This report has to include full information on grievance time, nature of the issue(s), solutions, and feedbacks from complainant after receiving the resolutions. In case grievances that require time to process and resolve, within 24 hours of receiving the grievances, contractors have to report the issue to PPMU; This report must include grievance time, nature of issues, problems encountering, resolution approaches, and plan to resolve. Within 07 days from the date of grievance, if the contractors cannot issue a final resolution accepted by the complainant, the grievance will be forwarded to CPC and enters the formal grievance redress mechanism as stated by the Government of Vietnam.
7.5.3. World Bank’s grievance redress mechanism
The World Bank Grievance Redress Mechanism: Individuals and communities can believe that if a subproject funded by the World Bank adversely affects their lives, they may file complaints to that subproject grievance mechanism or the World Bank's grievance redress committee. The World Bank's grievance redress committee ensures that complaints are addressed in a timely manner related to the subproject. Individuals or organizations affected by the subproject may file complaints with the World Bank Inspectorate to determine if any damage occurs or may occur, as a result of failing to complying with the World Bank policies and procedures. Complaints may be made at any time. When the matter is of concern to the World Bank, the PPMU will have responsibility to answer. For more information on how to file a complaint with the WB’s grievance redress committee, please visit www.worldbank.org/grs. For more information on how to file a complaint with the World Bank Inspectorate, please visit www.inspectionpanel.org.
7.6. ESMP implementation plan
7.6.1. Contractor's Social and Environmental Management Plan
· As soon as the contracts are signed, based on the ESIA report, the subproject construction methodology, the construction plans which are approved by the CSC and the PPMU, the Contractors prepare the ESMP of their packages and submit to the PPMU for review and approval.

· Once the ESMPs are approved, the Contractors will implement measures to minimize environmental and social impacts on site.

· The ESMP information will be posted at the workers’ camps and workplaces to disseminate information about mitigation measures for workers.

· The Contractors post information of mitigation measures at the entrances of the sites, including the addresses, representatives, phone numbers of the parties involved for the local community to follow and contact as necessary.

· Assign staff responsible for environment safety; train knowledge on environment safety and workers’ health.

· Survey, check the environmental status at site, report to CSC/PPMU if there are significant differences compared to the environment.

· Sign contracts with authorized units for treatment of daily-life wastes, hazardous wastes, and supply of clean water.

· Manage workers and construction equipment and issue new certificates in case of expiration.

· Implement the ESMP and update, submit to the CSC/PPMU for approval if changes are made prior to application.

· Collaborate with the CSC/PPMU to resolve complaints from people about environmental issues and the safety of the packages in a timely manner.

· Report on the implementation of the monthly ESMP.
7.6.2. Start up the sub-project and personnel
The Contractor's Environmental Safety Officers must be trained in the relevant regulations, have certificates of occupational health and safety, and are full-time employees on site.

The provision of training on occupational health and safety for workers and the regular inspection of the health and safety service on site must be implemented.
7.7. Capacity building and training
7.7.1. Safeguard 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. 

7.7.2. 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. 

7.7.3. Guide 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.
7.7.4. Training for new contractors and worker 

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.
7.7.5. 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.
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 09 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
(a) 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 7‑7: Environmental monitoring program during construction phase
	Environmental component
	Monitoring location
	Frequency
	Monitoring parameter
	Applicable national technical regulation
	Implementation responsibility

	I
	Construction phase

	1
	Air and noise

	Ambient air


	Measure and take sample at the main dam, spillway, and management road for each construction site 
	Every 6 months
	SO2, NOx, CO, TSP, mircroclimate (temperature, humidity, wind speed, wind direction)
	QCVN 05:2013/BTNMT
	PPMU

	Noise and vibration


	Measure and take sample at the same locations or ambient air monitoring
	Every 6 months
	Noise (dBA)


	QCVN 26:2010/BTNMT
	PPMU

	Surface water
	02 samples (01 before and 01 after construction site) at 10 reservoirs 
	Every 6 months
	pH, DO, COD, BOD5, TSS, NH4+, NO3-, PO43-, Total N, oil, Total P, Zn, Pb, Hg, As, total Coliforms
	QCVN 08-MT: 2015/BTNMT


	PPMU

	II
	Operation phase

	Surface water
	02 samples (01 before and 01 after construction site) at 10 reservoirs 
	Every 6 months
	pH, DO, COD, BOD5, TSS, NH4+, NO3-, PO43-, Total N, oil, Total P, Zn, Pb, Hg, As, total Coliforms
	QCVN 08-MT:2015/ BTNMT, Column B1


	PPMU


Table 7‑8: Environmental monitoring plan
	Mitigation measures
	Parameters
	Location
	Method
	Frequency
	Responsibility
	Cost

	Pre-construction phase

	Implementing Resettlement Action plan 
	The number of affected households has been compensated 

Complaint arising relating to compensation and benefit 
	Affected area
	Observation
	Monthly or having the complaint from affected households
	PPMU
	A part of RAP expenses

	Construction phase

	Control water quality 
	 Turbidity

Measuring the volume of oil, odor and other waste water. Rubbish on the flow
	10 reservoirs under sub-project and other flow near construction site 
	Observation, interview
	Weekly after heavy rain or when having the feedback of local people
	Contractor
	Included in execution contract



	Minimizing dust
	The number of concentrated dust
	At the nearest residential area and

Construction area of 10 reservoirs 
	Survey, interview
	Monthly or when having the feedback of local people
	Contractor
	Included in execution contract

	Minimizing noise arising
	Noise level
	At the nearest residential area and

Construction area of 10 reservoirs 
	Survey, interview
	Monthly or when having the feedback of local people
	Contractor
	Included in execution contract

	Traffic safety
	The number of accident and accident reason 

The slow traffic time that affected by construction
	- The road near residential area
	Survey
	Weekly or when having the feedback of local people
	The local road management agency
	Included in execution contract

	Solid waste management
	Clean level of tents

The volume of rubbish
	Worker’s tent
	Observe
	Monthly or when having the feedback of local people
	Contractor


	Included in execution contract

	Asset management
	Complaint of local people relating to construction activities of workers 
	Worker’s tent 

The residential area near construction site/tents
	Survey, interview
	Weekly
	Contractor


	Included in execution contract

	Health and safety of local residents
	The number of labor accident at construction site

The number of work postponed due to accident or disease
	Construction site;

Construction site near residential area of 13 reservoirs, where having material transport lorries go through)
	Observe and interview
	Monthly
	Contractor


	Included in execution contract

	Construction rubbish management
	The volume of dug soil

The volume of reused dug soil

The volume of dug soil has been moved to dumping yard

The amount of material and other waste from construction site

Rubbish from worker’s tents 
	Construction site

Worker’s tent

Dumping yard


	Survey or interview
	Monthly or when having the feedback of local people
	Contractor


	Included in execution contract

	2. Operation phase

	Risks on dam
	The leakage points of dam

The number of dam break/overflow 
	Whole dam
	Observe and interview


	6 months/time
	Operation management unit
	GoV budget

	Landslide in flood season
	Number of landslide places 

Frequency of landslide 

	Whole dam
	Observe and interview


	Monthly or when having the feedback of local people
	Operation management unit
	GoV budget


(b) 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.
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 114/2018/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 7‑9: Cost estimation for ESIA monitoring programs and capacity training
	No
	Work
	Cost (VND)

	1
	Environmental sample analyses for environmental monitoring during construction phase
	215.114.000

	2
	Capacity building (specialists of PPMU, contractors (s) and construction workers, CMO of the subproject communes)
	

	
	- Gender action plan
	210.000.000

	
	- Information disclosure program
	45.000.000

	
	- Community health and work safety
	45.000.000

	
	- Participation and communication plan
	140.000.000

	
	Total
	655.114.000


The community involvement in the ESIA implementation is voluntary for the benefit of the community and people themselves. Therefore, people participating in the CESMP monitoring will not be paid. However, in order to encourage the community participation, the cost of materials and tools should be allocated to the monitoring activities to support selected community members to participate in the monitoring. According to Decision No.80/2005/QD-TTg dated 18/4/2005 by the Prime Minister on the Regulation on Investment Community Supervision and the Joint Circular guiding the implementation of Decision No.80/2005/QD-TTg: "The cost of investment community supervision in the communes/wards is included in the estimated cost of the budget of the Fatherland Front at the commune level and deducted from the commune/district budget and financial support for dissemination, training courses, guidelines, preliminary and final reports. the provincial and district levels will reimburse from the cost estimate of the Front Fatherland at the provincial/district levels, which is deducted from the provincial budget".

The following table represents the financial flows of environmental monitoring programs and capacity training for the implementation of the subproject:
Table 7‑10: 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


General assessment:

Repairing and upgrading of 10 reservoirs in Hoa Binh province can cause some negative impacts on the environment and society in the communes of the Subproject area. Therefore, it is necessary to develop the environmental and social management plan in order to implement negative impact mitigation measures, as well as to clarify responsibilities of stakeholders. The following is a summary table of the mitigation measures and the responsibilities of stakeholders.
Table 7‑11: Summary Environmental and Social Management Plan
	Environmental and social aspects
	Mitigation measure
	Location
	Applicable regulations
	Cost for mitigation
	Implementation unit
	Environmental and social aspects

	Preparation phase (pre-construction phase)

	Dust, noise, waste arising from site clearance activities
	· The clearance site needs to be watered to minimize dust.
· Using standard machines to ensure safe and quiet operation. 
· Wastewater is pre-treated by automatic toilets and will be classified by collection unit.
	Construction area 
	Circular and national technical regulations at the present time
	Cost for compensation and assistance (included in RAP of the subproject)
	Affected households
	PPMU, DPC, CPC

	Acquiring 28.95ha and affecting 55 HH
	· Propaganda on the work of implementing in right obligations and the law of the state.

· Publicity of details compensation cost of each type of damage to affected households.

· Payment of compensation to the right subjects, on schedule.

· Coordinate with local authorities if there is a dispute to ensure the smooth process of site clearance.
	The entire subproject area to be affected
	Land Law No. 45/2013/QH13, relevant decrees and circulars
	2.099 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
	Specialized military unit
	PPMU

	Public security in subproject areas
	· Workers at the Sub-project site must register temporary immigration at the relevant local Commune People’s committees under the Sub-project. 

· Communicate to enhance awareness and goog living stypy for workers and establish good and close relationship with local community.
	Construction area
	
	Included in the construction costs
	Contractor
	PPC

	II. Construction phase

	General and site-specific environmental and social adverse impacts related to the 10 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

	III. Operation phase

	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

	Risks due to emergency flood discharge and dam breakage
	- Operating units have to cooperate closely with CPC and local people to timey notify any risk related to dam safety to apply timely response

- Prepare flood map for the downstream area. Plan flood discharge and give prior notice to local people at least 01 day before discharging to minimize the loss.

- Establish safety corridor in case of flood based on impact forecast.

- Management unit has to timely and accurately notify flood discharge activity to help people in the community timely response to flood.

- Monitor and regulate water in rain season

- Local government and community have to have active response plan to natural hazards.

	Reservoir and downstream areas
	Decree 114/2018/NĐ-CP
	Operation budget of the reservoirs
	Dam owner
	DARD


CHAPTER 8. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE
8.1. Objectives of Public Information and Consultation
· To get the consent of the relevant agencies, local governments and communities in the subproject implementation.  

· To share information about the scope of the project and its impacts to the environment and society.

· To encourage the participation of the community for determining the environmental impacts of the project.

· To collect information about the requirement and the responsibility of the local resident and local authority on the proposing mitigation measures of the subproject owner, or to consider adjustments during the pre-construction investment phase of the project.
8.2. The participants and methodology of consultation 
Public meetings. During the preparation of ESIA, public consultations had taken place twice in April and June 2018 with 154 local households, representatives of local government and local social political groups.

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
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.

Meeting participants: directly and indirectly affected households, CPC, Fatherland’s Front, Women Union, Farmers Union, cadastral officer, local cooperative officer.

Group discussion. 09 group discussions were conducted during the preparation of ESIA in 09 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
	Subjects
	In-depth interviews
	FGD
	Consultation meetings

	1. Affected households (direct, indirect) and representatives of beneficiary households
	154 HH (55 AH and 102 non-AH)
	9 sessions/09 communes
	154 HH / 09 communes

	2. Management, operation officials
	9 individuals/9 communes
	
	9 sessions/09 communes

	3. Local leaders & Social – political organizations, village head
	47 individuals/9 communes
	
	

	4. Irrigation officers (CPC)
	9 individuals/9 communes
	
	

	Total
	154 HH and 65 officers
	9 FGD
	 9 consultation meetings with 154 HH and 65 officers


The survey results on 154 households include 142 Muong households (ethnic minority), 12 households with Muong ethnic husband (8 HH) or wife (4HH). As a result, they are EM households. Among 154 interviewed households, 55 of them are affected by the subproject and 102 are beneficiary households. There are 25/154 poor households, 31/154 near-poor households. These households are not affected but beneficiary. There is no female-headed households.
8.3. Consultation activities and results
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.
8.3.1. Consultation results
8.3.1.1. Feedbacks from the People’s Committees and Fatherland’s Front Committees
Table 8‑2: Feedbacks and recommendation of People’s Committees, Fatherland Front Committees of 09 subproject communes
	No
	Commune
	Reservoir
	Feedbacks and recommendation of People’s Committees
	Feedbacks and recommendation of Fatherland Front Committees
	Feedback to local people

	1
	Yen Phu commune
	Ra reservoir
	The CPC agrees with the environmental and social impacts presented in the executive report of the subproject. However, these impacts have to be assessed more specifically.
Environmental mitigation measures by the subproject proposed in the report are suitable for the commune to minimize the subproject’s adverse impacts.

Requesting the project owner strictly conduct the proposed mitigation measures.

If the construction process causes any adverse impacts on the environment, project owner has to compensate and restore the pollution.
	Fatherland Front Committee of the commune agrees with the potential adverse impacts to the environment and socioeconomic environment. However, these impacts have to be assessed more specifically.
FFC of the commune agrees with the proposed mitigation measures as presented in the report.

Project owner has to compensate if damage roads and infrastructures by construction activities.
	PPMU has received these feedbacks and recommendations, and committed to apply mitigation measures for environmental and social adverse impacts.

	2
	Ngoc My commune
	Hoi Kha reservoir
	The CPC agrees with the environmental and social impacts presented in the executive report of the subproject. 

The CPC agrees with the proposed mitigation measures for the adverse impacts of the subproject.

Request the project owner to fully pursuant to environmental protection measures as required by Environmental Protection Law.

Requesting the project owner to manage the wastes from the subproject pursuant to regulations, preventing environmental pollution in the area and in Ngoc My commune and nearby areas.

Pursuant to commitment on environmental adverse impact mitigation during the construction and operation phases of the subproject.
	FFC of the commune agrees with the environmental impacts listed in the executive report of the subproject 

Request the investment owner to fully conduct the environmental mitigation as proposed in the report.
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.
	PPMU has received these feedbacks and recommendations, and committed to apply mitigation measures for environmental and social adverse impacts.

	3
	Dan Ha commune
	Dong Ben reservoir
	CPC agrees with the assessment on potential adverse impacts to the environment and society, as well as impacts on the affected households due to dust, noise from transportation vehicles, impacts on social security and environmental hygiene at the construction sites.
Agrees with the mitigation measures for environmental and social impacts.

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.

Compensate if there is any damage on the local infrastructure of the commune
	- FFC of the commune agrees with the environmental impacts listed in the executive report of the subproject.

- FFC of the commune accepts the required mitigation measures to be conducted in the execution stage of the subproject that are listed in the report.

Project owner has to select appropriate construction road to avoid impacts on local people.
Request the project owner to fully conduct the prevention and mitigation measures as proposed in the report 

Conduct the subproject pursuant to the proposed schedule, ensure stable production for the local people.
Applying compensation and assistance policies to affected households in compliance to WB’s policies and the Government of Vietnam.
	PPMU has received these feedbacks and recommendations, and committed to apply mitigation measures for environmental and social adverse impacts.

	4
	Tuan Lo commune
	Tuan Lo reservoir
	People’s Committee agrees with the impacts listed and assessed in the report.
The CPC agrees with the proposed mitigation measures for the adverse impacts of the subproject.

Pursuant to commitment on environmental adverse impact mitigation during the construction and operation phases 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
	FFC of the commune agrees with the environmental impacts presented in the Executive report of the subproject 

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
Requesting the project owner to manage the wastes from the subproject pursuant to regulations, preventing environmental pollution in the area and in the commune
	PPMU has received these feedbacks and recommendations, and committed to apply mitigation measures for environmental and social adverse impacts.

	5
	Long Son commune
	An Thinh 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 commune.

Agrees with the mitigation measures for environmental and social impacts.

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.
Requesting the project owner strictly conduct the proposed mitigation measures
	FFC of the commune agrees with the environmental impacts presented in the Executive report of the subproject.
FFC of the commune agrees with the proposed mitigation measures as presented in the report but would like the measures to be more specific and detailed.
Request the project owner to consider and select appropriate transportation routes to minimize adverse impacts on lives of local people.

Compensate if there is any damage on the local infrastructure of the commune
	PPMU has received these feedbacks and recommendations, and committed to apply mitigation measures for environmental and social adverse impacts.

	6
	Nhan Nghia commune
	Roc Khao reservoir
	The CPC agrees with the environmental and social impacts presented in the executive report of the subproject and has no further comment.
Request the project owner to consider and select appropriate transportation routes to avoid adverse impacts on lives of local people.

Avoid transporting materials in rush hours.
Request the project owner to fully pursuant to environmental protection measures as required by Environmental Protection Law 

Request the project owner to apply all the applicable policies for compensation and resettlement as required by WB and the GOV.
	Executive report has presented the adverse impacts of the subproject to the natural and socioeconomic environment.

FFC of the commune agrees with the solutions proposed 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
Requesting the project owner strictly conduct the mitigation measures to reduce impact on the environment
	PPMU has received these feedbacks and recommendations, and committed to apply mitigation measures for environmental and social adverse impacts.

	7
	Hop Dong commune
	Na Mang reservoir
	The CPC agrees with the environmental and social impacts presented in the executive report of the subproject
Environmental mitigation measures by the subproject proposed in the report are suitable for the commune
Requesting the project owner strictly conduct the mitigation measures to reduce impact on the environment
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.
	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.

FFC of the commune agrees with the solutions proposed in the report.

Project owner and construction units strictly conduct the executive methods as proposed 

Request the project owner to apply all the applicable policies for compensation and resettlement as required by WB and the GOV.

Requesting that the project owner has to compensate if damage roads and infrastructures by construction activities
	PPMU has received these feedbacks and recommendations, and committed to apply mitigation measures for environmental and social adverse impacts.

	8
	Doan Ket commune
	Men 1 reservoir, Men 2 reservoir
	The CPC agrees with environmental impact assessment and mitigation measures proposed in the report.

Agrees with the mitigation measures for environmental and social impacts

Requesting the project owner strictly conduct the mitigation measures to reduce impact on the environment
Conduct the subproject pursuant to the proposed schedule, ensure that production activities of the local people are stable.
Compensate and assist the affected households of the subproject in compliance with the policies of the Government of Vietnam and World Bank.
	FFC of the commune agrees with the list of potential environmental and social impacts presented in the executive report of the subproject
Environmental mitigation measures by the subproject proposed in the report are sufficient, feasible, able to minimize the impacts on the environment and society
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.
	PPMU has received these feedbacks and recommendations, and committed to apply mitigation measures for environmental and social adverse impacts.

	9
	Vinh Dong commune
	Coc reservoir
	The CPC agrees with environmental impact assessment listed in the report.
The CPC agrees with the environmental impacts.
Requesting the subproject to be executed on schedule, avoiding lengthening the adverse impacts on the environment, living and production activities of the local people.

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.
	Agrees with the environmental impacts presented in the Executive report of the subproject and has no further comment.

Agrees with the mitigation measures for environmental and social impacts.

Avoid transporting materials in rush hours.

Request the project owner to fully pursuant to environmental protection measures as required by Environmental Protection Law 

Request the project owner to apply all the applicable policies for compensation and resettlement as required by WB and the GOV.
	PPMU has received these feedbacks and recommendations, and committed to apply mitigation measures for environmental and social adverse impacts.


8.3.1.2. 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:
Table 8‑3: Feedbacks from representatives of local people in 12 subproject communes
	No
	Commune
	Reservoir
	Feedbacks and recommendations
	Feedbacks from PPMU

	1
	Yen Phu
	Ra
	Current condition: The commune has not had a common landfill. Some areas have waste issues. Soil environment has problems with pesticides and chemical fertilizer; The upstream areas currently use pesticides.

Request if the construction unit transports materials and damages the roads, the roads have to be restored or upgraded.

Request using vehicles with capacity of no more than 7 tons.

Strictly manage workers to reduce adverse impacts due to high concentration of workers during construction phase.

Arrange suitable construction schedule and construction activities.

Land acquisition has to be notified early and conduct as regulated by the Government.

Notify water cut off schedule and actively arrange water cut off time to match productive timing of the commune/hamlets.

Request the investment owner to fully conduct the environmental and social protection requirements, avoid adverse impacts on the natural and social environment for the commune and local people.

Local government and community will facilitate the subproject to be implemented quickly and effectively.
	PPMU agrees with the aforementioned comments and will make sure to apply the required measures in construction and transportation to minimize impacts on the environment and local infrastructure. 

	2
	Ngoc My
	Hoi Kha
	The subproject implementation will have some adverse impact on the natural and social environment of the commune. However, the local government and community both agree that these impacts are only temporary in the construction phase and can be mitigated by appropriate measures to ensure environmental quality.

The potential conflicts between local people and the workers, social evils may increase. As a result, contractors have to fully register for temporary residency and manage living activities of the officers and workers on the construction sites.
	PPMU agrees with the aforementioned comments and will make sure to register for temporary residency and contribute to maintain local security.

	3
	Dan Ha
	Dong Ben
	The commune agrees with the project implementation.

Request fixing 200m of water canal.

For the individual or association being affected by land acquisition, detailed measurement has to detail the affected areas.

Apply the applicable regulations by GoV regarding compensation entitlement, secure full entitlements for the affected people.

Acquiring the reservoir zone currently for rent to conduct construction works will not affect production activities of local people.

Request the project owner to publicly and transparently disclose the DMS results.

Request to carry out accurately and sufficiently regulations on compensation, assistance for each affected group, secure the optimum entitlement for local people, stabilize economy for them at least as good as pre-project state.
	PPMU agrees with the aforementioned comments and will ensure to apply all compensation and assistance policies as required by RPF and the GoV.

	4
	Tuan Lo commune
	Tuan Lo commune
	During transportation process, measures to cover and prevent dropping and dust have to be applied, especially in the sections crossing residential areas. Do not transport in high-traffic time to prevent increase of traffic. In case that the road are damaged in transportation process, project owner has to compensate and repair accordingly.
The project owner or Contractor(s) has to establish living rules for officers and workers living on site.

Register for temporary residency for subproject workers and officers.

Provide training on environmental hygiene.

Conduct all the environmental protection measures; minimize the adverse impacts on the natural and social environment.

Apply the satisfying compensation and assistant policies to ensure optimum entitlements for the affected households.
	PPMU agrees with the aforementioned comments and commit to fully conduct the measures listed in the report.

	5
	Long Son
	An Thinh
	Use transportation vehicles with suitable capacity for the roads; Arrange transportation schedule for materials and machines at appropriate time and period; If damage road face, the roads have to be restored to previous condition after using.
Manage workers outside of working hours; Do not let the workers cause any disturbance to the commune.
	PPMU agrees with the aforementioned comments and commit to fully conduct the measures listed in the report.

	6
	Nhan Nghia
	Roc Khao
	Current condition of the reservoir: clean but the capacity is under-demand as the reservoirs is small and sedimented. The impacts on soil and water environment are insignificant.
Allow trucks of up to 10 tons to travel.

Require cover to avoid material dropping and dust during transportation process.

Manage workers outside of working hours; Do not let the workers cause any disturbance to the commune.

Register for temporary residency for subproject workers and officers so the commune can easily manage the new people.

In case of any conflict with local people, the construction supervisor has to quickly intervene and resolve the problem, and notify the CPC.

Request implementation units to secure environmental and social issues for the commune, avoid environmental pollution and impacts on the local people.

If damaged, the roads have to be repaired or compensated so that the commune can restore the road by themselves after the project is completed.
	PPMU agrees with the aforementioned comments and commit to fully conduct the measures listed in the report.

	7
	Hop Dong
	Na Mang
	Use vehicles with capacity of no more than 5 tons.
Collect and treat construction and domestic wastes of the workers.

Apply compensation and assistance for the affected assets and lands.
Arrange construction schedule to match productive season of the local peole.

Use appropriate construction method to reduce water cut off

Strictly manage the workers.

Request to dredge the reservoir to increase capacity

Request the project owner to soon deploy construction activities to soon rehabilitate the degraded components, increase storage and regulation capacity of the reservoir.
	PPMU agrees with the aforementioned comments and commit to fully conduct the measures listed in the report.

	8
	Doan Ket
	Men 1, Men 2 reservoir
	Has to level and consolidate the roads for large vehicles to travel

Land acquisition has to be conducted transparently, publicly and satisfyingly

Manage the workers strictly.

Consider and arrange vehicle amount and schedule appropriately; Avoid having several vehicles at the same time.

Project owner has to comply to the environmental and social regulations to ensure environmental protection and social security.
	PPMU agrees with the aforementioned comments and commit to fully conduct the measures listed in the report.

	9
	Vinh Dong
	Coc
	Focus on dealing with some issues on landfill.
Regulate the amount of pesticides and fertilizer used in agriculture, thereby, reduce the residue in soil.

During transportation process, construction unit has to compensate if causing any damage to the road; Reduce material dropping.
Strictly manage the workers.

Notify early for land acquisition information.

Arrange water cut off to match productive season of local people

Request investment owner to fully conduct environmental and social regulations.

Local government and people will facilitate for quick and effective implementation.


	PPMU agrees with the aforementioned comments and commit to fully conduct the measures listed in the report.


8.4. Commitments of Investment owner

The project owner has committed to:
· Strictly pursuant to and ensure that all environmental parameters are compliant to applicable National Technical Regulations on environmental quality;

· Conduct all the necessary measures to protect the water sources and environment by the mitigation measures proposed in this ESIA report and ESMP;

· Project owner commits to strictly pursuant to regulations on compensation for environmental damages in case of any environmental incidents occurred due to implementation of this subproject;

· Pursuant to OP 4.01 and WB’s regulation on information disclosure. Since the subproject preparation, the subproject information, such as duties and responsibilities, scale, implementation scope, construction methods,… had been disclosed via mass media to the local government and affected communities. PPMU had conducted information disclosure and consultation with the affected communities in April 2018 and sent information to local NGOs. The information related to the subproject, such as objectives, duties, rehabilitation scale, expected progress, affected scope… were presented publicly at the subproject communes.
· The Vietnamese version of the ESIA draft was sent to the subproject communes for disclosing and consulting in June 2018. The final report will be disclosed on website of WB, CPO before the subproject is audited, specifically:

· Vietnamese version of Final ESIA report will be disclosed at websites of Ministry of Agriculture and Rural Development, Central Project Management Office, Hoa Binh PPC. The report summary will also be sent to Hoa Binh province DONRE, DPC of Luong Son district, Long Son district, Ky Son district, Tan Lac district, Yen Thuy district and Kim Boi district, and 09 CPCs of the subproject communes so the local people and interest groups can access, monitor and contribute to the implementation of ESMP.

· English version of final ESIA report will be disclosed publicly on WB’s website.
CONCLUSIONS, RECOMMENDATIONS, AND COMMITMENTS
1. Conclusions
Subproject 2 in Dam Rehabilitation and Safety Improvement Project (WB8) Hoa Binh province will be conducted in 09 communes in 06 districts of Hoa Binh province (Ngoc My commune, Tuan Lo commune (Tan Lac district); Dan Ha commune (Ky Son district); Yen Phu commune, Nhan Nghia commune (Lac Son district); Doan Ket commune (Yen Thuy district); Hop Dong commune, Vinh Dong commune (Kim Boi district); Long Son commune (Luong Son district). This subproject is in compliance with water resources scheme, and will improve safety for people living downstream of the reservoirs, facilitate 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 09 subproject communes.
Assessment on reliability of projections and feasibilities of mitigation measures

Environmental impact assessment of the subproject was conducted in the following process:

· Identify and quantify source of impacts by project activity (or each component of the activity)

· Identify spatial scope and time of the impact receivers

· Assess the impacts base on scale of impact sources, spatial scope, time, and sensitivity of the impact receivers

· Assessment and subproject impacts was conducted specifically. As a result, based on the assessment, subproject has proposed feasible mitigation measures for the adverse impacts and to prevent and response to environmental incidents.
2. Recommendations
· Recommending the environmental protection agencies in Hoa Binh 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 09 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:
· Conduct UXO clearance for all the subproject area to ensure that the construction sites are safe before handing the site to Contractor(s);

· Conduct waste collection and storage (domestic solid waste, construction solid waste, hazardous solid waste, domestic wastewater…) as described in Chapter 7.

· Strictly conduct fire prevention measures throughout the construction phase.

· Bear responsibilities in front of environmental managing authorities and local government regarding environmental issues in the implementation of Subproject 2 in Dam Rehabilitation and Safety Improvement Project (WB8) Hoa Binh 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 measurement as described in Chapter 7;

· Preparing periodical environmental monitoring report every 6 months and submitting to Department of Natural Resources and Environment of Hoa Binh province before the last day of each quarter.
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� There is 01 HH being affected on 02 types of land.


� Based on Decree number 155/2016/NĐ-CP on penalties for violations in environmental protection.


� There is 02 HH being affected on 02 types of land. 


�If the Contractor is not performing or does not perform any of the ESHS obligations or works under the Contract, the values of the obligations or works determined by the Project Manager may be withheld until they are implemented and / or repaired or replace. The cost as determined by the Project Manager may be withheld until the repair or replacement is completed. Failure to implement includes, but not limited to, the following:


Failing to comply with any of the ESHS obligations or works described in the Building Requirement, including: working beyond the boundaries of the site, excessive dust, failing to keep public roads in condition safe use, damage to vegetation, water or sediment contamination, soil contamination e.g. from oil, human waste, archaeological damage or cultural heritage characteristics, air pollution due to fire is not allowed and / or is ineffective;


Unregularly reviewing the C-ESMP and / or updating it in a timely manner to address emerging ESHS issues or anticipate risks or impacts;


Not implementing C-ESMP;


Having no prior consent / permission before commencing work or related activities;


Not submitting ESHS reports (as described in Annex C of the SPD), or failing to submit reports timely;


Not taking remedies under the Engineer's direction for the specified period of time (e.g., correcting non-compliance).


� The Contractor shall not be commenced any works, including mobilization and/or pre-construction proceeds (e.g., restricted site clearance for roads, service roads and construction site, geotechnical investigations or investigations to select ancillary features such as quarries and coal mines unless the PPMU is satisfied that appropriate measures are taken to address the risks and environmental, social, health and safety impacts. At least, the Contractor will apply Management Strategies and Implementation Plans and Code of Conduct, submitted as part of the bid and agreed as part of the Contract. The Contractor shall, on a continuing basis, submit to the Subproject Manager for approval of additional Management Strategies and additional Implementation Plans as needed to manage the risks and impacts of the ESHS on the ongoing works. These management strategies and implementation plans cover the entire Contractor's Environmental and Social Management Plan (C-ESMP). The C-ESMP will be approved prior to the commencement of the construction activities (e.g. exhumation, earthworks, bridges and structures, streams and roads, exploitation or extraction of materials, mixing concrete and production of asphalt). The approved C-ESMP will be reviewed periodically (but no less frequently than every six months), and updated promptly, as required by the Contractor, to ensure that it is in conformity with the activities to be implemented. The C-ESMP update will require prior approval of the Subproject Manager.





