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1. [bookmark: _Toc244804648][bookmark: _Toc261142858][bookmark: _Toc297195437][bookmark: _Toc297276839][bookmark: _Toc297278516][bookmark: _Toc297581233][bookmark: _Toc503735248]INTRODUCTION
This Environmental Management and Monitoring Plan (EMMP) has been developed as a tool for the project proponent, the developer of Paklay Mekong  Hydropower Project(Paklay HPP) to implement a series of control measures aimed at the mitigation of the main environmental impacts of the project. The EMMP is considered an integral part of the Final Environmental Assessment process. The main objectives of measures outlined in this EMMP are:
· To restore the environmental conditions of the affected environmental resources to be the same as or improved upon as compared to their previous conditions.
· To ensure effective implementation of mitigation, management and monitoring measures during the construction and operation stages of the project.
· To integrate the EMMP of the Paklay HPP into the GoL's environmental management policy; particularly those of poverty reduction and environmental sustainability.
This Environmental Management and Monitoring Plan (EMMP) has been devised for the Paklay HPP according to the latest regulations of Lao PDR:
· Ministry of Energy and Mines - Department of Energy Planning and Policy (MEM-DEPP), Environmental Management Standard No. 05/year 2001.
· Lao PDR Environmental Impact Assessment Guidelines, November 2011.
· Lao PDR Standard of Environmental and Social Obligations, April 2012.
							
[bookmark: _Toc261650924][bookmark: _Toc297195438][bookmark: _Toc297276840][bookmark: _Toc297278517][bookmark: _Toc297581234][bookmark: _Toc503735249]1.1	Project Need and Rationale
Classified as a “least developed country” by the United Nations, Lao PDR is a land-locked country with an agricultural economy. Most of the population lives in the countryside and have very little income and only basic health care. In 1996, at the sixth Party Congress, the GoL set a national poverty reduction program (now changed to the National Growth and Poverty Eradication Strategy (NGPES) with a goal of lifting the country from the list of least developed countries by 2020. NGPES emphasizes that the social and economic development of the country must occur in a sustainable and environmentally sound fashion.  
Achieving and securing sustainable and environmentally sound economic development of the country can be facilitated through developing environmentally, socially and economically sound hydropower as less than 2% of the potential capacity of some 26,000 MW (excluding the mainstream of the Mekong River) has been developed. 
The Paklay HPP will not only contribute to the national growth and poverty eradication strategy of the government but it will also make a significant contribution to the reduction of global green house gas production. Furthermore, the direct and indirect benefits for the local communities and the nation resulting from the proposed project include the following: 
· General improvement of road access to the project area.
· Creation of employment opportunities for local people during the construction and operation.
· A social action plan to improve livelihoods and foster wealth creation in the project area.
· Facilitation of improvements to rural electrification, health care and education facilities.
· Establishment of water supply and irrigation to the villages.
· Promotion of tourist businesses in the area.
· Promotion of trade and services of small and medium businesses.

[bookmark: _Toc237141886][bookmark: _Toc237141964][bookmark: _Toc237144401][bookmark: _Toc261650922][bookmark: _Toc297195439][bookmark: _Toc297276841][bookmark: _Toc297278518][bookmark: _Toc297581235][bookmark: _Toc503735250]1.2	Project Location
Located on the middle Mekong River in Laos, Paklay Hydropower Station is the fourth hydropower station (from upstream to downstream) of the 11 Hydropower Stations planned for the main stream of Mekong River. Xaiyaburi Hydropower Station is located upstream of it while Sanakham Hydropower Station is located downstream. The dam site of Paklay Hydropower Station is located at 1829km (to the estuary) on the main stream of Mekong River, about 31km upstream from Paklay County and about 241km from Vientiane, the capital city of Laos. The control drainage area at the dam site is about 278,400 km2 for the geographical location of Paklay Hydropower Station.

[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK13][bookmark: OLE_LINK10]As a famous international river in Southeast Asia, Mekong River, known as Lancang River within the Chinese territory, is originated from the north piedmont of Tanggula Mountains in China, passes Qinghai, Tibet and Yunan Provinces (autonomous regions) and leaves China at Mengla County, Xishuangbanna Prefecture, Yunnan Province, from where it is called Mekong River, passes Myanmar, Thailand, Laos and Cambodia from north to south and converges in the South China Sea in Ho Chi Minh City, Vietnam.

With a drop of about 480m, Mekong River has a total length of about 2720km and a control drainage area of 621,000 km2. The mean annual discharge at estuary is 15062m3/s and annual runoff is 475 billion m3. According to statistics of relevant data, the reserve of waterpower resources of Mekong River is about 58,000MW in theory, of which the exploitable waterpower resources are about 37,000MW. The exploitable waterpower resources of Mekong River mainly concentrates in Laos and Cambodia, accounting for 51% and 33% respectively, as well as in other countries (Myanmar, Thailand and Vietnam) accounting for 16%. At present, the exploited waterpower resources of Mekong River accounts for only 1% of the total. 

[bookmark: _Toc170997657]In accordance with the Study on Development of Run-of-River Hydroelectric Projects on Mekong River Main Stream released by Mekong River Commission Secretariat in 1994, 11 hydropower stations are planned on the main stream of Mekong River, including five hydropower stations in Laos, namely, Pak Beng, Luang Prabang, Sayaburi, Paklay and Sanakham. 
[image: C:\Users\Videt\Desktop\PAKLAY UPDATED MAPS MAY2017\Map of Paklay, Sanakham and Xayaboury HPP Dam Location (2).jpg]
[bookmark: _Toc503734642]Figure 1: Project Location
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POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK
[bookmark: _Toc297195441][bookmark: _Toc297276843][bookmark: _Toc297278520][bookmark: _Toc297581237][bookmark: _Toc503735252]2.1	Policy Framework
The environmental policies of the GoL are clearly presented in the Political Report of the Lao People's Revolutionary Party, as follows:
To promote the capacity and potential of the country and the regions alike, our Party continues to implement the policies of establishing agro forestry economy, closely linking it to industry and services. We will consider agriculture and forestry as fundamental while focusing on some urgent and potential industrial activities. On the other hand, we will strongly promote the services sector, corresponding to the modern trend.
In materializing the policies of building the infrastructure for these economic sectors, our Party considers the socioeconomic development of the regions as important, and it continues to encourage it. We will be able to appropriately determine the production force for all parts of the country, and exploit the rich natural resources of each region in the most efficient manner. Simultaneously, efforts will be made to protect and rehabilitate them to become the wealthy assets and heritage of the nation.
Further, the Lao Constitution of 1991 states that environmental protection is the responsibility of everyone, and that it is against the law to degrade natural resources that are in principle owned by the State.
The Government's intention is very clear: The Lao PDR Government will take the necessary actions to protect the environmental and natural resources in the process of economic development.
Besides the above policies, the GoL has set up strategies for managing development, natural resources and environmental protection as follows:
· The National Growth and Poverty Eradication Strategy (NGPES).
· The National Environmental Strategy (NES) with the National Environment Action Plan.
· The National Biodiversity Strategy and Action Plan.
· The National Biodiversity Education and Awareness Strategy and Action Plan	
· The Provincial Environmental Strategy (PES).
· National Policy on Environmental and Social Sustainability of the Hydropower Sector in Lao PDR.
[bookmark: _Toc244804649][bookmark: _Toc261142860]
[bookmark: _Toc297195442][bookmark: _Toc297276844][bookmark: _Toc297278521][bookmark: _Toc297581238][bookmark: _Toc503735253]2.2	Institutional Framework for EMMP
These needs are outlined in Requirement 4 of the Environmental Management Standard and set the regulatory framework and administrative needs that the project must comply with and outlines jurisdiction of the agencies involved.  It includes references to the following:
· National Policies and Environmental Regulations of the GoL.
· The jurisdiction of agencies involved such as line ministries or departments at the national, provincial and district levels and any NGOs.
· The organizational framework and the enforcement regime of the project.
· Any International Treaties (e.g. Convention on International Trade in Endangered Species [CITES] ), Convention on Biological Diversity (CBD) or Agreements of which Lao PDR is a signatory and are applicable).
· Details set out or established during the Environmental Impact Assessment (EIA) process.
The principal institutions involved include: 
· GoL agencies at all levels including Ministry of Natural Resources and Environment (MONRE) and Ministry of Energy and Mines, and any Advisory or Steering Committee .
· The Paklay Mekong HPP or its representatives such as a project - established Environmental Management Office (EMO) operating on its behalf.
· Consulting Engineer’s representative or Environmental Advisor.
· Various Environmental Officers associated with the main Contractors.
All these parties’ roles and responsibilities as executing agencies will be allocated for the entire EMMP. Measures for monitoring and managing potential environmental and socio-economic impacts have been developed based on Lao PDR legislation, regulations, decrees, standards and guidelines. The following legislation now in force, and supporting regulations (promulgated or in draft), in Lao PDR is relevant to ensuring that environmental and socio-economic issues are addressed during the design, construction, and operation of the project.
[bookmark: _Toc297195443][bookmark: _Toc297276845][bookmark: _Toc297278522][bookmark: _Toc297581239][bookmark: _Toc503735254]2.3	Legal Framework
The promulgation of the Environmental Protection Law (EPL) in 1999 has advanced the implementation of the above policies. Environmental protection measures in the form of requirements for EIAs are outlined in Part II, Chapter 1, Article 8, of the Law as follows:
a) The Science, Technology and Environment Administration must issue general rules regarding a regime and a methodology for environmental impact assessment.
b) Sectors related to development projects and activities related to these sectors must issue rules regarding a regime and a methodology for environmental impact assessments based upon overarching general rules issued by the Science, Technology and Environment Administration.
c) Before establishing development projects and other activities that are seen to have an impact on the environment, an environmental impact assessment drafted in compliance with the prescribed regulations in clause one and clause two of the Environmental Protection Law must be submitted to an environmental management and inspection agency assigned to consider and issue environmental certificates.
Based on the provision in the Environmental Protection Law that development projects and activities that have the potential to affect the environment shall require an EIA, the GoL has issued ESIA instruction for Lao PDR (2013) No.8030/MONRE. This regulation specifies the overall principles for the EIA effort and prescribes the thematic issues to be covered and the outputs expected at the different stages of the EIA process.
MONRE has also instructed the Ministries to develop sectoral guidelines for the project categories within their respective area of responsibilities. The Ministry of Mines and Energy responded promptly to this request and have issued the following guidelines for power and transmission line projects:
· Instruction on Environment and Social Impact Assessment No.8030/MONRE, (2013).
· Regulation on Implementing Environmental Assessment for Electricity Projects in Lao PDR, No. 447, 20.11.2001
· Power Sector Environmental Policy, No. 581, 4.10.2001
· Environmental Management Documents for the Department of Electricity, No. 582, 4.10.2001 
· Department of Electricity Environmental Records Management, No. 583, 4.10.2001.
· Environmental Management Plans for Electricity Projects, No. 584, 4.10.2001.
· Environmental Management Standard for Electricity Projects, No.0366/ MIH.DOE, 2003 
· National Environmental Standard of WREA 2009.
The environmental management standard which addresses Environmental Management and Monitoring Plans for Electricity Projects (No.584/MIH.DOE, dated 04 October 2001), sets out the requirements for preparing EMMPs for electricity projects. The standard indicates that the following:
· An EMMP is to be part of a Project Screening Report, IEE report and EIA report, whichever is determined to be required for a project.
· An EMMP must cover all environmental management measures that are to be implemented during the project's pre-construction, construction, operation and decommissioning, and is to address all significant environmental issues identified in the Project Screening, IEE or EIA, including a social action plan or resettlement action plan, if required.
· The EMMP must be prepared so as to be able to be used as a stand-alone document for use in implementation.
· A two-stage public involvement process is to be developed and implemented. The first stage is the process established for Screening, IEE or EIA, when the EMMP is under development. The second stage is the process for implementation of the EMMP.

[bookmark: _Toc297195444][bookmark: _Toc297276846][bookmark: _Toc297278523][bookmark: _Toc297581240][bookmark: _Toc503735255]2.4	Institutional Framework
Because of the cross-sectoral nature of environmental issues, various Ministries and Agencies are involved in environmental affairs.
The Government Agencies most concerned with environmental protection and natural resource management are as in the Table below:
[bookmark: _Toc297193393][bookmark: _Toc297581732][bookmark: _Toc338577136][bookmark: _Toc503734638]Table 1: Specific Environmental Government Agencies
	Agency
	Responsibility

	Ministry of Natural Resources and Environment (MONRE)

	Overall coordination; oversight of environmental affairs; environmental management (setting policy and regulatory framework; setting standards; monitoring state of the environment and compliance with policies and regulations)

	Ministry of Energy and Mines
	Electricity/industrial environmental management; mineral resource management

	Department of Forestry Resource Management (MAF)
	Forest resource management; biodiversity conservation; soil resource management

	
	Forestry/wildlife/ conservation

	Ministry of Public Work and Transport (MPWT)
	Management of communication infrastructure

	Ministry of Health (MOH)
	Population's health management


[bookmark: _Toc297195445][bookmark: _Toc297276847][bookmark: _Toc297278524][bookmark: _Toc297581241]
[bookmark: _Toc503735256]2.4.1	Environment Protection
The Lao PDR has a well integrated and comprehensive system of laws to protect the environment. The basic legal framework is laid down in the Environmental Protection Law of 1999, which was approved by the implementation decree of 2002. The law includes provisions for EIA for projects and activities that might affect the environment, and regulations for all enterprises for the control of pollution and compliance with environmental quality standards. According to the Law:
· Environmental protection shall be the priority consideration.
· Environmental mitigation and restoration are considered to be less preferable, but necessary if protection is not possible.
· All social-economic development plans shall include provisions to protect the environment and national resources.
· All persons and organizations residing in the Lao PDR have an obligation to protect the environment.
· Whoever damages the environment is responsible under the law; and will be sanctioned.
· Natural resources, raw materials and energy shall be used conservatively, minimizing pollution and waste, and promoting sustainable development.
The Environmental Protection Law is executed by MONRE, which is also charged with reviewing EIAs. MONRE has developed specific guidelines for the content and process of environmental assessment, including the preparation of environmental management plans.
MONRE has the mandate to co-ordinate all government activities in the environmental sector. Central line Ministries are responsible for environmental management and monitoring within their respective sector - five ministries have established separate environmental monitoring units.
At provincial level, the policy body is the Provincial Environmental Committee (PEC) under the chairmanship of the Vice-Governor in each province. The responsibility for national policy implementation has been devoted to the provincial governments, and these responsibilities are undertaken through the Provincial MONRE offices.
[bookmark: _Toc297195446][bookmark: _Toc297276848][bookmark: _Toc297278525][bookmark: _Toc297581242][bookmark: _Toc503735257]2.4.2	Nature Conservation
Amended Forestry Law, No. 06/NA (Dec. 2007)outlines general provisions for the management of all forest related resources, including all plants, wildlife, and watercourses. The Department of Forestry Resource Management, Ministry of Natural Resources and Environment, has the overall responsibility for its enforcement. The GoL is responsible for allocating and determining the use to which forestlands and resources be put. Forests are grouped into the following three categories: Protection forest, Production forest and Protected Area and each has a specific management policy. In 2005, the forestry strategy for the period 2005 -2020 was completed.
[bookmark: _Toc297195447][bookmark: _Toc297276849][bookmark: _Toc297278526][bookmark: _Toc297581243][bookmark: _Toc503735258]2.4.3	Water Management
The Law on Water and Water Resources of 1996 is intended to ensure sustainable use of water, whether it be small, medium or large in scale. The legislation prescribes the rights and permit procedures controlling water use. The development of all large-scale user projects will require the preparation of an EIA. The Water Resources Coordination Committee in the Prime Minister's Office has the responsibility for administering the Water Law.
[bookmark: _Toc297195448][bookmark: _Toc297276850][bookmark: _Toc297278527][bookmark: _Toc297581244][bookmark: _Toc503735259]2.4.4	Mekong River Commission
Lao PDR is one of the four signatories to the 1995 Agreement on the Co-operation for Sustainable Development of the Mekong River Basin and is a member of the Mekong River Commission (MRC). The Commission succeeded the Mekong Committee, which, among other things, was instrumental in the planning of Nam Ngum, the first large hydropower project in Lao PDR. They were also instrumental in early investigations related to the hydropower project. Whereas the Committee was primarily focused on hydrology, navigation and hydropower, the mandate of the Commission's focus is more on co-operation for the promotion of sustainable development, utilization, management and conservation of water and related resources in the Mekong River Basin.
The primary purpose of the Agreement is to promote the economic and social well-being of people in all the riparian countries. This is to be achieved, in part, by the protection of the environment, improvement of navigation and the cooperation in the maintenance of flows and intra-and inter-basins diversions. The MRC has initiated several basin-wide planning and research programmes, including the Water Utilization Plan (WUP), the Environmental Programme (EP), the Basin Development Plan (BDP) and the Fisheries Programme.
[bookmark: _Toc297195449][bookmark: _Toc297276851][bookmark: _Toc297278528][bookmark: _Toc297581245][bookmark: _Toc503735260]2.4.5	ASEAN Membership
Lao PDR became a member of the Association of Southeast Asian Nations (ASEAN) in 1997. In 1985, ASEAN adopted an agreement on the Conservation of Nature and Natural Resources, which was ratified by only three countries, and is therefore not in force. ASEAN has provisions which assist member countries to establish trans-boundary nature reserves.
[bookmark: _Toc297195450][bookmark: _Toc297276852][bookmark: _Toc297278529][bookmark: _Toc297581246][bookmark: _Toc503735261]2.4.6	Greater Mekong Sub-region (GMS) initiative
In 1992, with the assistance of the Asia Development Bank (ADB), Cambodia, the Lao PDR, Myanmar, Thailand, Vietnam, and Yunnan Province in the People's Republic of China, entered into a program of sub-regional economic cooperation, designed to enhance economic relations among the countries. The program has contributed to infrastructure development, and a better use of the resource base in the sub-region.
[bookmark: _Toc297195451][bookmark: _Toc297276853][bookmark: _Toc297278530][bookmark: _Toc297581247][bookmark: _Toc503735262]2.4.7	International Conventions and Treaties
Convention on Biological Diversity (CBD)
Lao PDR became a signatory to the CBD in 1992, following up the ASEAN Agreement of the Conservation of Nature and Natural Resources, which was signed in 1985. The policy and legislative obligations to the CBD have been fulfilled with the establishment of the national protected areas. The National Biodiversity Strategy and Action Plan 2020 was completed in 2004.
Convention on the Protection of World Cultural and Natural Heritage
This convention was ratified by GoL in 1987. The convention addresses the protection of cultural and natural objects, as well as sites of high national and international value.
Convention on International Trade in Endangered species (CITES)
Lao PDR ratified this convention in May 30, 2004. Prior to the ratification, the Ministry of Agriculture and Forestry (MAF) issued a regulation (MAF 0360) that banned all hunting for trade. Hunting for consumption was still allowed. This is a signal that GoL is now committed to increasing efforts to halt the extensive trade in wildlife from Lao PDR to neighboring countries.
[bookmark: _Toc261650927][bookmark: _Toc297195452][bookmark: _Toc297276854][bookmark: _Toc297278531][bookmark: _Toc297581248][bookmark: _Toc503735263][bookmark: _Toc237146881]2.5	Relevant Laws
The following Lao laws are pertinent to the Paklay Mekong HPP:
1. The Lao PDR Constitution (1991) acknowledges the need for natural forests as well as environmental protection in Lao PDR and requires that Environmental Assessment give particular attention to the assessment of potential positive and negative socio-economic impacts of project development and to prevention and/or mitigation of harmful impacts.
2. The Water and Water Resources Law (1997) classifies all catchment areas for various uses and promotes protection and rehabilitation of forests, fishery resources and the environment.  It suggests that EIA should be carried out on large-scale water development projects, and requires that funds be provided for protecting and enhancing catchment area resources, and for resettlement compensation.
3. The Electricity Law (2012)

The electricity development plan shall: 

a) Ensure the principles of the use of natural resources source, energy source in appropriated, economical and highly effective manner; 
b) Determine the targets, directions, mechanisms and methods in developing the technical and economic base for the electricity project; ensure the safe and regular supply of electricity, and mitigate social and environmental impacts in electricity business development; 
c) Ensure the domestic consumption based on economic and social growth in each period and policy on national socio-economic development; 
d) Determine the electricity export based on the priority of electricity consumption and needs in neighbouring countries. 

The electricity development plans consist of strategic plan and long, medium and short terms plans. 

Ministry of Energy and Mines is the principal in coordination with the concerned organizations in setting up the electricity development plans and then, submit them to the Government for consideration.

4. The Amended Forestry Law, No 06/NA (Dec. 2007): determines basic principles, regulations and measures on sustainable management, preservation, development, utilization and inspection of forest resources and Forestland, promotion of regeneration and tree planting, and increase of forest resources in the Lao People’s Democratic Republic aiming for maintaining the balance of nature, making forest and Forestland a stable source of living and use of people, ensuring sustainable preservation of water sources, prevention of soil erosion and maintenance of soil quality, conserving plant and tree species, wildlife species as well as environment and contributing to the national socio-economic development.
5. The Wildlife and Aquatics Law, No 07/NA (Dec. 2007) determines principles, regulations and measures on wildlife and aquatic life and promotes husbandry and breeding; specifies utilization of wildlife and aquatic life in sustainable manner, without harmful impact to natural resources and habitats; restricts the decrease and extinction of wildlife and aquatic life; encourages people to understand and recognize the value and significance of wildlife. The law requires the management, monitoring, conservation, protection, and utilization of wildlife and aquatics in a sustainable manner in order to guarantee the sustainable balance of the ecological system, and to contribute in upgrading the livelihoods of the people while pursuing national economic development.
6. Land Law (1997) Land within Lao PDR is the property of the national community, and individuals are assigned to effectively use the land, but not treat it as a tradable commodity. The law sets out the rights of those who have been allocated land, including the right to transfer that land, and is protected by the State.
7. Road Law (1999) Environmental protection is required during road activities.  National and provincial authorities of the Ministry of Communications, Transport, Post and Construction are responsible for environmental protection on road projects.  Reasonable compensation must be paid to individuals whose land is expropriated for road rights-of-way, relocation of replacement structures, and loss of trees and crops.
[bookmark: _Toc261650928][bookmark: _Toc297195453][bookmark: _Toc297276855][bookmark: _Toc297278532][bookmark: _Toc297581249][bookmark: _Toc503735264]2.6	Decrees, Regulations and International Conventions
The following are relevant to the Paklay Mekong HPP:
1. Prime Minister’s Decree No. 164/1993 established eighteen protected areas and required that the government develop management plans for each area.  Two additional protected areas, referred to now as National Biodiversity Conservation Areas (NBCAs), have since been added and now one more additional NBCA, Nam Khan NBCA, has been established making the total 21 NBCAs nationwide.  The current area totals 3.4 million hectares or 14.3% of the country’s area.  In addition, provinces and districts have also designated their own conservation areas and protection forests bringing the overall national total to 5.3 million hectares or 22.6% of the total land area.
2. Decree on the Preservation of Cultural, Historical and Natural Heritage requires that in order to prevent exploitation of relics and antiquities, any person who discovers archaeological relics or a cultural site must inform the provincial and district offices within three days.
3. PM Decree No. 8030/MONRE on the Implementation of the Environmental Protection Law (2013) specifies that:
This guideline can be used in all investment projects identified in the guideline of the ESIA process No. 8030/MONRE and approved agreement that declared a list of investment project whether the project must conduct the IEE or ESIA. 
1) Category 1: Investment projects which are small or create less impacts on environment and society, but require initial environmental examination;
2) Category 2: Large - sized investment projects which are complicated or create substantial impacts on environment and society but require environmental impact assessment.
· hall have an obligation to bear the cost occurred in any process of EIA.
4. PM Decree No. 84/GoL on the Compensation and Resettlement (2016) 
Key Issues of the “Prime Minister Decree No. 84/GOL on the Compensation and Resettlement of the Development Project (2016)” include:
This Decree was replaced the former Decree 192 (promulgated in 2005) which updated principle and guide to implement the compensation and resettlement of development projects with the following principles:

1) Protection of the rights and legitimate benefits of affected persons; 
2) Ensure equality, correctness, transparency, disclosure and fairness; 
3) Ensure coordination, consultation and participation between the project owner, affected people, state agencies and other relevant stakeholders. 

· Compensation - The compensation shall be in the form of land, material or money for the land, agricultural products, livestock and incomes that are affected by development projects based on the compensation value.

· Resettlement - Resettlement shall be the resettlement and moving of people including rehabilitation of living conditions of the people affected by development projects. The affected people are moved out from their original living areas to be resettled in new living areas allocated by the development projects based the majority of votes by the affected people.

· Preparation of compensation plans  - Before project implementation or before the signing of a concession project, the project owner must collaborate with relevant organizations at all levels to collect information on people to be affected including a detail plan of compensation to contribute to the management and monitoring of social and environmental impacts in relation to project implementation. The date of approval of the plan for the management and monitoring of social and environmental impacts shall be deemed as the date of registration of the rights of affected people.


5. MAF Regulation Nº 0360/MAF.2003, on Management of National Biodiversity Conservation Areas, Aquatic Animals and Wildlife provides guidelines on NBCA establishment and zoning and also on restricted activities and development fund establishment and the rights and duties of state agencies in NBCA management.
6. Decree on Protection Forest No. 333/PM (2010) specifies in article 29 that:
All state and private enterprises that are approved to use the protection forest either directly or indirectly shall have an obligation to protect and implement any development as follows:
· Follow the rules and regulations concerning protection forests.
· Rehabilitate, maintain and enrich the protection forest.
· Protect the environment, catchment/watershed, non-timber forest product, aquatic and wildlife.
· In the case of mining, hydropower, road, reservoir, tourism and other development projects will have to contribute to the management of the protection forest.	
· Pay the royalty tax based on regulation.
The conversion of Protection Forests into other land use requires the following:
· Conversion of national and provincial protection forests should be approved by the parliament.
· Conversion of district and municipality protection forests should be approved by the government; it should be proposed by National Land Management Authority and in agreement with the Ministry of Agriculture and Forestry.
· Conversion of village protection forest should be approved by Provincial authorities, and Vientiane capital authorities as proposed by the land management authority of provinces and the Vientiane Capital with agreement by provincial and the Vientiane capital agriculture and forestry departments.     

7. Regulation on Environment Assessment No: 1770/WREA dated 3/10/2000 
Each Development Project Responsible Agency (DPRA) must ensure that any development project in the Lao PDR carries out an Environmental Assessment in accordance with the content determined in this Regulation, and any regulation of its own line ministry.

The Environmental Assessment must include at least a Project Description to enable DPRA to perform a project environment screening under Article 7 of this Regulation. If the project is not exempt under Article 8 of this Regulation, the must include an Initial Environment Examination (IEE) as specified in Article 9 of this Regulation. For some projects, through the findings of the IEE, an Environmental Impact Assessment (EIA) is required as specified in Articles 11, 12, 13, and 14 of this Regulation.

8. Regulation on Implementing Environmental Assessment for Electricity Projects No. 447/MIH, dated 20th November 2001

The following noteworthy information is contained in the Regulation regarding development and review of an IEE for electricity projects. The Department of Electricity is required to ensure that environmental assessment is included in its decision to approve, finance or undertake any type of electricity project in Lao PDR.

9. Instruction on Environmental Impact Assessment (2012). This decree of the prime minister provides an update of the GoL environmental assessment study and approval process. In parallel with this decree, WREA issued a decision notice that lists the types of development projects that must prepare and submit IEE and EIA reports for their approval. According to this decree the Paklay Mekong HPP is required to prepare a full EIA.

10. The Environmental Management Standard for Electricity Project No.0366/ MIH.DOE, (2003) states that:
Environmental screening is a preliminary assessment of a project’s potential environmental impact.  It is normally completed at a project identification stage.  Screening is used to decide whether a project’s impacts are of a significant nature to warrant further environmental assessment. The IEE will determine the scope of the EIA.  This will include the scope and plan for conducting the study to meet the requirements of an SIA. The IEE shall identify the expected social impacts of the project, and a plan to obtain the necessary information for determining the magnitude of the impact and the potential measures to avoid, minimize, mitigate or compensate for the effects.
[bookmark: _Toc240357419][bookmark: _Toc261650931][bookmark: _Toc297195455][bookmark: _Toc297276857][bookmark: _Toc297278534][bookmark: _Toc297581251][bookmark: _Toc503735265]2.8	The MRC and Hydropower Planning in the Mekong Basin
The Mekong River Commission’s (MRC) Agreement on Cooperation for the Sustainable Development of the Mekong River Basin (1995) includes a number of articles that will apply to the Paklay HPP including the following:  Article 3 – on the need to protect the environment and natural resources; Article 5 – requiring prior notification to and approval by the MRC’s Joint Committee;  Article 6 – relating to changes in natural flows; Article 7– specifying the need to avoid, minimize and mitigate harmful effects on the environment, especially on water quantity and quality, the aquatic (ecosystem), and ecological balance of the Mekong River system.
The Mekong River Commission has indicated the following general principles for planning Hydropower development in the Mekong Basin:
· Development must be equitable and sustainable
· Hydropower development in the Basin should be seen in the context of the regional energy sector, in particular realistic future energy demands.
· Fisheries and navigation are integral elements of hydropower dams, it is necessary to find the optimal solution to conjunctive hydropower generation, navigation lock operation and fish migration.
[bookmark: _Toc240357420]Mainstream Dams: While the 1995 Mekong Agreement does not preclude mainstream dams, their impacts must be environmentally and sociologically acceptable.  The MRC should act as the main dialogue facilitator to promote cooperation and best practices. There must be agreement to prioritize mainstream dams and fisheries issues. 
The MRC provides guidance on mainstream dam with the “Initiative on Sustainable Hydropower (ISH)”  on their web site at this internet address:
http://www.mrcmekong.org/about-the-mrc/programmes/initiative-on-sustainable-hydropower/ (Accessed 12 Sept 2012).

At the web page mentioned above the MRC introduces to topic of sustainable hydro in the Mekong Basin thusly:
“Interest in hydropower in the Mekong Basin has escalated to the point where the Mekong is one of the most active regions in the world for hydropower development.
At the same time, concerns about the cumulative and transboundary impacts of existing and proposed hydropower schemes on the environment, fisheries and people’s livelihoods in the Lower Mekong Basin have been brought to the forefront by Mekong River Commission Member Countries and a wide range of stakeholders.
In response to this dynamic situation, the Initiative on Sustainable Hydropower (ISH) specifically focuses on advancing regional cooperation for the sustainable management of the growing number of hydropower projects within a basin-wide perspective.
Through the Initiative, the MRC assists Member Countries in relating decisions on hydropower management and development to basin-wide Integrated Water Resources Management (IWRM) perspectives. Additionally, under the 1995 Agreement, the MRC supports regional consultations on mainstream hydropower development proposals through its Procedures for Notification, Prior Consultation and Agreement (PNPCA) process. The prior consultation process enables the Member Countries to discuss and evaluate potential risks and opportunities associated with each of such proposals.”
3. [bookmark: _Toc261142861][bookmark: _Toc297195456][bookmark: _Toc297276858][bookmark: _Toc297278535][bookmark: _Toc297581252][bookmark: _Toc503735266]
PAKLAY HYDROPOWER PROJECT COMPONENTS
[bookmark: _Toc297195457][bookmark: _Toc297276859][bookmark: _Toc297278536][bookmark: _Toc297581253][bookmark: _Toc503735267]3.1	Project Description

[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21]On June 11, 2007, the joint venture of Sinohydro Corporation Limited and China National Electronics Import-Export Corporation (referred to as "joint venture") signed an investment and development memo (MOU) for BOT items of PAKLAY Hydropower Station with the Lao government. In November, 2007, the joint venture officially entrusted Hydrochina Zhongnan to carry out the feasibility study on the project of Paklay Hydropower Station. However, it is necessary to clear that with the consent of the GOL and CEIEC, Sinohydro Corporation Ltd transferred its rights and obligations under the MOU to Sinohydro Resources Ltd, a company incorporated under the laws of People’s Republic of China, which is an affiliate of Sinohydro Corporation Ltd, by entering into a Novation Agreement on 31 January 2014. Sinohydro Resources Ltd then changed its name into Powerchina Resources Ltd on 24 April, 2015.

In November, 2007, Hydrochina Zhongnan began to move in the site to carry out field survey and investigation. In May, 2008, we finished the field survey and investigation as well as field experiment of this stage.
[bookmark: OLE_LINK22]
On August 26, 2009, the Lao government gave a notice to the joint venture by letters requiring that the normal pool level of the Paklay Hydropower Station should not be higher than 240.00m. On March 25, 2010, the joint venture made it clear by letters that the feasibility work is carried out based on normal pool level 240.00m as basic water level and required that relevant results of comparison with a normal pool level of 245.00m should be provided at the same time.

In July, 2010, Hydrochina Zhongnan completed the feasibility study on Paklay Hydropower Station as required above and submitted to the joint venture the relevant results of the following recommended dam sites.

On April 28, 2011, the joint venture held the Technical Review Meeting about Feasibility study Report on Laos Paklay Hydropower Station in Beijing, in which technical review of the feasibility report submitted by Hydrochina Zhongnan in July, 2011 was carried out. The main conclusion and comments of the review are as follows:
[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK25]
a)	The report has reached the design depth of feasibility stage. The design is generally rational and feasible.
b)	It is required to give up the lower dam site scheme which has better economic indicators and choose the upper dam site as the recommended one. The report compared the schemes for lower and upper dam sites from two aspects, i.e. technical and kinetic energy economic indicators, which shows that the lower dam site scheme has larger installed capacity, larger mean annual energy output and better construction conditions than the upper dam site scheme. Thus the lower dam site scheme should be preferably selected. However, the relocated population of the lower dam site scheme is about 10,000 ranking the first among the five hydropower stations planned for Mekong River Basin (in Laos) and has aroused the attention of the Lao government. Considering that the relocation problem concerns the local people's livelihood and social stability and that the various uncertainties will increases investment risks, the lower dam site scheme which brings more economic benefits has to be abandoned to select the upper dam site one.

Based on comments in the meeting, Hydrochina Zhongnan Engineering Corporation carried out exploration and feasibility study again for the upper dam site.
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]On November 29, 2011, the surveying team entered the site and carried out topographic surveying of the road leading to the upper dam site (along the Nanpeng River reach). On January 10, 2012, field surveying was completed. Technicians in geology, drilling, geophysical prospecting and testing disciplines arrived at Paklay one after another on February 24, 2012 to carry out exploration again for the upper dam site and on May 10, all the field work was completed.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]
In December 2012, the feasibility report in which the upper dam site was recommended, and corresponding attached drawings (draft for review) were submitted to the joint venture. 

In April 2014, the feasibility study report of the Paklay HPP successfully passed the review conducted by China Renewable Energy Engineering Institute. 

In August 2014, the feasibility study report (approved draft) of the Paklay HPP was submitted to the joint venture. 

In July 2015, the feasibility study report of the Paklay HPP successfully passed the interim review conducted by the Ministry of Energy and Mines of Lao PDR. 

In September 2015, the joint venture arranged for the Ministry of Energy and Mines of Lao PDR, and CNR — the third review organization appointed by the Government of Laos (experts from Brazil, engaged by CNR, would be responsible for the review of water quality and fish way) to conduct site survey for the Paklay HPP, and held a kick-off meeting on the third review of the feasibility study report of the Paklay HPP. 

In December 2015, CNR — the third review organization, submitted the Report on Interim Review for Feasibility Study Report of Paklay Hydropower Project (draft). 
In January 2016, the joint venture arranged for the Ministry of Energy and Mines of Lao PDR, CNR — the third review organization (including experts from Brazil employed by CNR to be responsible for review of water quality and fish way), and POWERCHINA Zhongnan Engineering Corporation Limited to hold an interim review meeting in Vientiane. 

In March 2016, experts from Brazil submitted the Report on Interim Review for Water Quality and Fish Way of the Paklay Hydropower Project, and a compliance checklist. 
On April 25~30, 2016, the joint venture arranged for POWERCHINA Zhongnan Engineering Corporation Limited and CNR to conduct technical exchange after interim review. On May 20, CNR submitted the Report on Technical Exchange of Feasibility Study Report of Paklay Hydropower Project and an adjusted compliance checklist. 

In May ~ July 2016, POWERCHINA Zhongnan Engineering Corporation Limited and experts from Brazil conducted 3 written exchanges concerning issues mentioned in the Report on Technical Exchange of Feasibility Study Report of Paklay Hydropower Project and the compliance checklist. 

The feasibility study report (revision) was revised according to the Report on Interim Review for Feasibility Study Report of Paklay Hydropower Project, the Report on Technical Exchange of Feasibility Study Report of Paklay Hydropower Project, the Report on Interim Review for Water Quality and Fish Way of the Paklay Hydropower Project, opinions of 3 written exchanges, the adjusted compliance checklist, and technical requirements specified in relevant standards and regulations. In this feasibility study, the 240.00m normal pool level is taken as the basic water level and feasibility study for downstream Sanakham Hydropower Station is also considered. So the influence of backwater jacking of the reservoir of the downstream Sanakham Hydropower Station is considered for tailwater level of Paklay Hydropower Station. Reservoir inundation results in the report were provided by NORCONSULT. For environmental impact assessment of the Project, please refer to relevant reports submitted by NORCONSULT (on August 1, 2011, the joint venture and National Consulting Group (NCG) signed the consulting service contract of ESIA, to complete environmental and social impact assessment of upper and lower dam sites respectively based on the normal pool level of 240 m a.s.l. At present, the final environmental impact assessment report has been submitted to the Ministry of Natural Resources and Environment of Lao PDR for approval).

[bookmark: _Toc251784421][bookmark: _Toc251874577][bookmark: _Toc297195458][bookmark: _Toc297276860][bookmark: _Toc297278537][bookmark: _Toc297581254][bookmark: _Toc503735268]3.2	Project Planning
[bookmark: _Toc503735269][bookmark: _Toc251784422][bookmark: _Toc251874578]3.2.1Development Tasks
According to achievements of planning related to main stream of Mekong River and relevant requirements of Mekong River Commission and combining actual situation of the project, development of Paklay Hydropower Station should give priority to power generation and combines comprehensive utilization of shipping industry and so on. Meanwhile, during construction and operation of the project, effective measures should be taken to minimize influence on ecological environment (for example, the arrangement of a fish pass). In addition, after completion, the project should also have benefits for comprehensive utilization, such as developing aquiculture in the reservoir area, promoting tourism and improving irrigation conditions of the reservoir area as well as enhancing the local economic and social development.
[bookmark: _Toc503735270]3.2.2 Scope of Power Supply and Power Market Space Analysis

3.2.2.1	 Power Supply Scope and Design Level Year

Paklay Hydropower Station is located in Laos, a country with rather rich waterpower resources. Even though development level of national economy and society of Laos has been improved greatly in recent years, its power demand still is low. Therefore, power generated in Laos is mainly exported. According relevant planning achievements, Lao Government plans to supply about 8000MW power to neighboring countries in 2020, mainly to Thailand. Lao Government signed memorandum of understanding on power cooperation with Thai Government in December, 2007. Both parties agreed that 3000MW~5000MW should be supplied from Laos to Thailand before 2015, and 5000MW~7000MW power after 2015.
Paklay Hydropower Station is located at the border of Sayaburi Province and Vientiane Province of Laos, about 50km away from borderline of Thailand. According to location of the project, installed scale and planning related to power exporting of Lao Government, a part of power generated by Paklay Hydropower Station will be used in Laos, and others will be exported to Thailand for consumption. Hence, the power supply scope of Paklay Hydropower Station in this phase mainly covers Thailand.

According to work progress in earlier phase of the project and designed construction period, design level year of Paklay Hydropower Station is considered as the year of 2020 temporarily.
3.2.2.2 Analysis of potential power market
a)	 Laos
According to official forecasting results of the Lao Power Department, the maximum national loads of Laos in 2020 level year will be 2905.2MW and the domestic demands of power is limited. In addition to large-scale installed hydropower capacities on the main stream of Mekong, the installed capacities of hydropower stations built and under construction in Laos have been up to 3508MW. Laos will have a little surplus of power in 2020.

b)	 Thailand 

According to Report on Thailand’s Power Development Plan prepared by EGAT in 2012, in 2020 level year, the maximum electrical load is 37,326 MW, and the installed capacity required for the system is 44,791 MW. According to statistics, up to the end of December, 2011, the total installed capacities for power generation of Thailand have been 32,395MW. According to the power supply planning in the Report on Thailand's Power Development Plan, with the installed capacity at the end of 2011 as basis, in consideration of domestic small thermal power generating units out of service in 2012~2015, and the planned newly installed capacities as the determined installed capacities of the system, the installed power capacities determined in Thailand in 2020 will be about 38,332MW, with a shortage of 6,549MW. With growth of national power demands and limited by domestic energy resources reserves, Thailand needs to import about 6,500MW power from foreign countries (like Laos and Myanmar) in 2020 level year to meet domestic power demands.

Linear distance between the Paklay Hydropower Station and Thailand’s boundary is around 50km, so the geographical condition for power supply to Thailand is favorable. The analysis of Thailand power market indicates huge power demands in 2020, so power supplied by Paklay Hydropower Station can be completely consumed. Therefore, the power supply target of the Paklay Hydropower Station at this phase is mainly focused on Thailand.

The Paklay Hydropower Station might adopt the following two options to supply power for Thailand:

Option 1: direct point-to-grid power supply. That is to say, new transmission lines will be built from Laos to Thailand. Power is directly supplied by hydropower station to Thailand electric network and then directly bought by EGAT. According to power procurement policy of EGAT, price of electricity bought by this way varies according to different periods for power generation, i.e. the firm energy is purchased according to agreed electricity price, secondary energy is purchased by 60% of the agreed electricity price, and procurement of excess energy cannot be guaranteed. Certain available storage is reserved for the reservoir (pool) under power supply option 1 which can transfer the water used for the periods when excess energy and secondary energy are output to the period for outputting firm energy. This can greatly help to enhance equivalent energy of the hydropower station and the power generation benefit.    

Option 2: gird-to-grid power supply. That is to say, all power generated by the hydropower station is sold to Electricite Du Laos (EDL) and then sold to EGAT by EDL. Price of electricity bought by this way is single price. The hydropower station can obtain the maximum profit by maintaining high water level and adopting run-of-water power generation. 

Considering the above two power supply options that might be adopted, design of the project scale at this phase (mainly involving minimum pool level) is carried out on the basis of Option 1. If Option 2 is adopted when hydropower station is built up, only the operation mode of the reservoir needs to be changed (i.e. water level drawdown of the reservoir doesn’t appear in day time and run-of-water power generation is adopted for the hydropower station).
[bookmark: _Toc266179960]
[bookmark: _Toc503735271]3.2.3Selection of Normal Pool Level

As a run-of-river hydropower station, increase of normal pool level of the reservoir of the Paklay Hydropower Station can help to enhance power generation benefit of the Project. Selection of normal pool level of the Paklay Hydropower Station is mainly limited by upstream Sainyabuli cascade. The normal pool level of the reservoir for the Paklay Hydropower Station planned in 1994 was 250.00m. According to feasibility study design of the Sainyabuli Hydropower Station, the downstream normal pool level of the dam site is about 244.00m and downstream water level corresponding to full-load flow is about 245.50m. When normal pool level of Paklay is 250.00m, it overlaps the tailwater of Sainyabuli Hydropower Station. At the end of 2008, French CNR was entrusted by the Lao government to review and demonstrate planning of the five cascades of Pak Beng ~Sanakham within boundary of Laos. In September, 2009, CNR put forward the final study report Optimization of Mekong Mainstream Hydropower which recommended that the normal pool level of Paklay should be 240.00m~245.00m. On August 26, 2009, the Lao government gave a notice to the joint venture by letters requiring that the normal pool level of the Paklay cascade should not be higher than 240.00m.

Considering cascade connection, it would be appropriate that if the normal pool level is equal to the downstream normal pool level of dam site of Sainyabuli Hydropower Station, i.e. 244.00m, which can not only rationally and fully utilize the waterpower resources of the whole reach, but also satisfy requirements of navigation connection after back water of the Paklay reservoir area. Besides, in comprehensive consideration of effect after reservoir inundation, 244.00m would be technically better choice for the normal pool level. The 240.00m normal pool level is equal to the average downstream water level of the dam site of Sainyabuli Hydropower Station at low-water period. That is relatively low for both power generation connection and navigation connection. However, since the Lao government required that the normal pool level of Paklay cascade should not exceed 240.00m, the normal pool level of Paklay should be designed as 240.00m for this feasibility study design. In the meanwhile, the schemes of 244.00m and 242.00m normal pool level have been compared and studied. 

[bookmark: _Toc503735272][bookmark: _Toc297195459][bookmark: _Toc297276861][bookmark: _Toc297278538][bookmark: _Toc297581255]3.3	Project layout and main structures
The valley of the upper dam site is broader and wider, and the river course is U-shaped insequent valley. The main river course is located on the left side of river course. When in normal pool level, the width of water surface is about 230m, and lots of reef flat on the right side and in the middle of riverbed emerge. When the normal pool level is 240.00m, the width of water surface is about 790.00m. 
The main river channel at the dam site is on the left bank. The overburden in the river channel is thick and is around 17.2m. Considering that the foundation base of the powerhouse is relatively low, quantities of earth-rock excavation and concrete used can be reduced if the powerhouse is arranged within the scope of the main river channel on the left bank; In the meanwhile, since the whole river course 800m downstream of the dam site is main river course, it is feasible to arrange the navigation lock on the reef flat on the right bank, so that the navigation lock can be easily connected with the downstream main river course via the downstream approach channel. After comprehensive consideration of the layout condition of construction diversion, scheme for layout of hydroproject of the upper dam site at this phase is: powerhouse is arranged on the left bank, navigation lock is arranged on the right bank, and overflow dam is arranged at the right in the middle.  
The dam is a normal concrete gravity dam, with the crest elevation of 245.20m, and length of 931.50m. The layout from the left to the right is: non-overflow section on the left bank, water retaining type powerhouse section, non-overflow dam between powerhouse and dam, overflow section (stilling basin is arranged downstream), navigation lock dam section and overflow section on the right bank.
The total length of the water release structure is 243.50m and 12-hole open type spillweir is adopted. Energy dissipation by underflow should be adopted. The length of the stilling basin is 90.00m with 3.00m thick base slab. Slotted flip bucket is arranged at the tail part of the stilling basin. Concrete protection section is connected after the bucket.
The powerhouse is water retaining powerhouse which is installed with 14 bulb hydraulic generator units with capacity per unit of 55MW and total installed capacity of 770MW. The length of the powerhouse is 397.00m in total. Dimension of the main powerhouse is 397.00m×22.50m×52.44m (length × width × height). Spacing between units is 21.50m. Total width of powerhouse section along the water flow direction is 83.05m. Elevation of installed units is 208.50m. Water retaining type intake should be arranged on the upstream side of the generator hall, while on the downstream side of the generator hall is usually arranged with auxiliary powerhouse ①. Erection bay ① is arranged on the left side of the generator hall, and erection bay ② is arranged between unit ⑪ and unit ⑫. Erection bay ① is 52.00m long with floor elevation of 228.50m. Central control building is arranged 26m downstream of the erection bay ① on the right side, and turnaround loop is arranged 26m on the left side. Powerhouse access road leads to the site horizontally from the downstream and connected with the turnaround, via which direct access to the floor of erection bay ① is provided. Erection bay ② is 39.00m long. Blower room is arranged at the upstream side of the erection bay ② and auxiliary powerhouse ② is arranged on the downstream side.
Navigation lock should be arranged on reef flat on the right bank. The water retaining front is 42.00m wide. The navigation lock can be smoothly connected with the downstream main waterway via the downstream approach channel.
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[bookmark: _Toc503734643]Figure 2: Project Layout of Paklay HPP

[bookmark: _Toc503735273]3.4	Access Road and bridge
Presently, there is no road that directly leads to the upper dam site, so construction of a 6.5km outward road and extension of a 11.5 km outward road are required so as to connect it with the nearest national road ( Road number 4). There is no bridge over Mekong River within the upper dam site. At present, a ferry approximately 13km downstream from the Upper Dam Site is the main facility for both banks to cross the river. This could not meet the transport requirements of left and right banks when the Paklay Hydroelectric Power Project is under construction. It is required to build a bridge about 1.1km downstream from the upper dam site for the purpose of transportation between the two banks. 

Paklay Hydropower Project 	Environmental Management and Monitoring Plan (EMMP) 

The right bank of the upper dam site has a flat landform; it has favorable conditions in the site for layout of a construction road. The left bank is relatively steep, and the condition in the site for layout of construction road is average. Approximately 16.5km of construction road has been laid in the site in total (including the road to the aggregate processing system).
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[bookmark: _Toc503735274]3.5	Quarry and Borrow Pits
The selected artificial aggregate area is Dajiang Quarry Area.  Dajiang Quarry Area is located in the region adjacent to river at upper dam site and on the left bank of Mekong River. It is about 2km away from the river bank and about 13km away from lower dam site, accessible via a tractor road. Its elevation is 300.0m~650.0m and area is 150,000 m2. The area is south-west corner of a limestone mountain, with steep terrain and many precipitous cliffs. Its lithology is grey calcipulverite of crumb and massive structures, with hard rock, relatively integrate rock mass and small overburden amount of unavailable layer in mining. Calculated based on parallel section method, reserve of available layer is greater than 8 million m3, meeting demand of the project for aggregates. Identification of mineral composition shows that major components of calcipulverite are calcite and a few quartzes, and partly contain a few huntites. Test results obtained with three methods show that the sample of tested rock in the area is non-alkali reactive aggregate.
The borrow area is located at terrace I on the right bank at lower dam axis at upper dam site, distributed in strip form along the river and classified as Class I area. The borrow area is 40m~90m wide and about 2000m long, its distribution elevation is 230.00m~237.00m and its area is about 152,100 m2, gross reserves are about 533,000 m3.
[bookmark: _Toc298846846]
[bookmark: _Toc503735275]3.6	Fish Passage
a)	Fish resources and fish pass requirements

Mekong River basin is the second largest biodiversity basin following the Amazon Basin. According to Preliminary Design Guidance for Proposed Mainstream Dams in the Lower Mekong Basin proposed by MRC (Mekong River Commission) in Aug. 2009 and relevant data, 40% ~ 70% fishes in Mekong River multiply depending on long distance migration. Migratory fishes to the upstream are mainly adult fishes of cyprinidae and grouper with body length of 20 cm ~ 100 cm; target fishes to the downstream include fish roe, young fish with body length of only a few millimeters and adult fish.

b)	Fish way operating water level

Normal pool level of the hydropower station, i.e. 240.00m is taken as the highest upstream operating water level, and minimum pool level of the hydropower station, i.e. 239.00m is taken as the lowest; tail water level at full capacity of the hydropower station, i.e. 224.24m is taken as the highest downstream operating water level, and downstream cascade minimum pool level, i.e. 219.00m is taken as the lowest. The maximum operating water level difference of the fish pass structure is 21.00m.

c)	Type and layout of fish way

The fish pass structure is bilateral vertical slot fishway arranged along the left bank slope of the powerhouse with a total length of 1017m. The fish can swim upstream and downstream via the fishway. Under normal operation, the fishway water discharge is about 8.5m3/s including quotative discharge of the fishway of 3.885m3/s and quotative discharge of the make-up system of 4.785m3/s. The fishway has a net width of 6m, depth of 3m and vertical slot width of 0.7m. A single pond is 5m long and level difference between adjacent ponds is 0.14m. A horizontal section of 10m-long rest pond is provided every 10 ponds. The upstream inlet of the fishway is arranged about 100m in front of the left-bank dam. Since the surface flow rate is low, obvious flow variations are created by the fishway quotative discharge exerting the fish luring effects. The downstream inlet is arranged on the bank about 280m below the tail water of the hydropower station. At the downstream outlet of the make-up system, a 15m-wide artificial waterfall is arranged to create the fish luring effects through the waterfall sounds and water flow .Between piles F. 0+613.834 ~ F. 0+670.567 in the middle section of the fishway is a large nature-imitating ecological rest pond where the fish can prey and feed themselves.
[bookmark: _Toc503735276]3.7	Navigation
PakLay Hydropower Station, the navigation structure is of single-line single-stage ship lock type with the maximum running head being 21.00m, which is medium-high head. Recommended hydroproject layout scheme: Ship lock is laid on right reef flat, and ship lock axis is orthogonal to the dam axis. Overflow section is on the left of ship lock, while non-overflow section is on the right bank. Ship lock is composed by upstream approach channel, main section and downstream approach channel.
Upstream approach channel has open waters with width being 38.0m, expanding to the right. Ship enters the lock in curve line and goes out in straight line. Main navigable wall is located in the left of approach channel with total length of 460m. A section covering 20.00m is a chamber with rectangular section under which left water inlet of ship lock is set, and the rest is of concrete trapozoidal cross section. Auxiliary navigable wall is arranged in the right of approach channel, reaching 20.00m along the axis of ship lock. The auxiliary wall is empty rectangular cross-section, under which left water inlet of ship lock is set. Crest elevations of main and auxiliary navigable walls are 242.00m. On the left of upstream approach channel, 5 breasting dolphins are arranged with center-to-center space being 23m and crest elevation being 242.0m.
Main section of ship lock structure has total length of 164.50m, which is composed by upper lock head, lock chamber, lower lock head and conveyance system. Lock head and lock chamber both are of integrated structure. Water retaining front of upper lock head is 42.00m wide; the length along the flowing direction is 35.00m; navigation channel is 12.00m; and the sill crest elevation is 235.00m. Along the flowing direction, flood control bulkhead gate and miter service gate are laid in sequence. Lock chamber section is 101.50m long; the navigation channel is 12.00m wide; the lock chamber has a base plate with a crest elevation of 212.60m and a thickness of 4.6m and has walls with crest elevation of 242.0m and crest width of 3.0m. The lower lock head is 28.00m long; along the flowing direction, miter service gate and bulkhead gate are laid out in order; the navigation channel is 12.00m wide; the lock wall crest elevation is 242.00m and the sill crest elevation is 215.00m.
Downstream approach channel has straight section with total length of 250.00m, with bottom elevation of 215.25m and bottom width of 38.00m, and expanding to the right. Ship enters the lock in curve and goes out in straight line. On the left, flow partition wall with length of 260.40m is laid. The flow partition embankment is of solid concrete trapezoidal section, and the wall crest elevation is 233.50m. On the left of downstream approach channel, 5 breasting dolphins are arranged as berthing structures, with center-to-center space being 23m and crest level being 233.50m.
[bookmark: _Toc297195460][bookmark: _Toc297276862][bookmark: _Toc297278539][bookmark: _Toc297581256][bookmark: _Toc503735277]3.9	Hazardous Materials
Hazardous materials such as explosives, construction chemicals, fuel and oil will be stored under secure and safe facilities following appropriate regulations and good practice.
[bookmark: _Toc297195461][bookmark: _Toc297276863][bookmark: _Toc297278540][bookmark: _Toc297581257][bookmark: _Toc503735278]3.10	Quantity and Quality of Waste Products Generated by the Project
According to the design of the Project and site survey, the majority of wastes generated from the project would mainly be from:
· Vegetation Clearances from the dam site, powerhouse area, operation villages surge tank, access roads and along the 500 kV and 230 kV transmission line rights-of-way. However, some of these "wastes" will not be without usefulness. Apart the local nearby villagers living in the vicinity who can make use of some of these wastes; for example, for firewood, raw materials for charcoal production, fencing components, materials for farm buildings and animal pens. In the case where forests contain a significant quantity of commercial timber with trees more than 20 cm in diameter the trees, the trees will be identified, logged, and as part of the environmental protection procedure will be sold off by the sectors concerned prior to the clearing taking place. In order to protect the surrounding forests and other natural resources burning off is not permitted.
· Excess Soil as a result of the excavation and preparation for construction of all the civil works need to be handled correctly so that adverse impact to the surrounding environment is minimized. Because of the rugged terrain the access roads alignment will involve a huge quantity of earthwork and cut and fill, most of the excess soil can be used in the construction of the access roads.
· Rock Excavation Spoil resulting from both surface and underground works excavation etc. According to design, some of these spoils will be reused in the construction of the dam hence posing no adverse impact to the surrounding environment.
· The other waste materials anticipated from the project is excess soil excavated during the construction of tower foundations of the 500 kV and 230 kV transmission lines. It is estimated that there will be approximately 3 m3 to 4 m3 of soil excavated for each tower. However most of these soils will be used as back fill materials for the foundation; only minor portions will be left behind. The excess soil will be spread around the tower bases to facilitate natural re-vegetation and or used as fill in nearby depressions so as to minimize sedimentation of nearby watercourses. Overall the generated wastes are of minimal quantities, therefore will not have any adverse impact to the environment.
· Organic waste waters from worker camps - sewage and cooking wastes. These will be treated on site with appropriate waste water treatment facilities
· Waste oils from vehicle maintenance facilities. These will be collected and disposed of in accordance with regulations covering construction sites and good practice.
[bookmark: _Toc297195462][bookmark: _Toc297276864][bookmark: _Toc297278541][bookmark: _Toc297581258]
[bookmark: _Toc503735279]3.11	Environmental Management and Monitoring Cost
Total costs of the EMMP and other monitoring is shown in the table below:

[bookmark: _Toc503734639][bookmark: _Toc338577138]Table 2: Detailed Environmental Mitigations Cost

	No.
	Item
	Period

	
	
	Pre-construction Period
	Construction Period
	Operation Period

	
	
	Total
	Total
	Total
	Grand Total

	1
	Environmental Management Fees for Company
	1,209,000
	8,791,000
	10,035,000
	20,035,000

	2
	Environmental Management Fund for GOL
	60,000
	940,000
	1,000,000
	2,000,000

	3
	Environmental Protection Funding
	0
	0
	580,000
	580,000

	4
	Monitoring Funding for External Agency
	8,000
	112,000
	80,000
	200,000

	
	
	
	
	
	22,815,000





4. [bookmark: _Toc297195464][bookmark: _Toc297276866][bookmark: _Toc297278543][bookmark: _Toc297581260][bookmark: _Toc503735280][bookmark: _Toc261142865]MITIGATION MEASURES OF CONSTRUCTION AND OPERATION
[bookmark: _Toc261653988][bookmark: _Toc297195465][bookmark: _Toc297276867][bookmark: _Toc297278544][bookmark: _Toc297581261][bookmark: _Toc503735281]4.1	Construction Phase
[bookmark: _Toc261653989][bookmark: _Toc297195466][bookmark: _Toc297276868][bookmark: _Toc297278545][bookmark: _Toc297581262][bookmark: _Toc503735282]4.1.1	Mitigation of Construction Impacts on Physical Environment
[bookmark: _Toc242935142][bookmark: _Toc242935406][bookmark: _Toc269671906][bookmark: _Toc297195467][bookmark: _Toc297276869][bookmark: _Toc297278546][bookmark: _Toc297581263][bookmark: _Toc503735283]4.1.1.1	Climate and Air Quality
Most of the air quality issues are easily controllable through good practice and the impacts will be temporary (i.e. during the construction period) and of limited significance, considering that the dam site is located several km from the nearest village. Mitigation measures may include:
· Water spraying of access roads and key transport routes to minimize dust for adjacent local communities.
· Water spraying of working areas during the dry season will be the primary protection measure against dust.
· Stabilization of spoil areas by herbaceous vegetation will reduce the risk of fugitive dust during any windy days of the dry season.
· Smoke emission from engines can also be controlled by regular maintenance and adjustment of engines.
[bookmark: _Toc297195468][bookmark: _Toc297276870][bookmark: _Toc297278547][bookmark: _Toc297581264][bookmark: _Toc503735284]4.1.1.2	Noise and Vibration
The noise and vibration from heavy machinery will be largely confined to the dam site area, and will be somewhat reduced by the distance to the nearby villages. Whilst some night work is to be expected, activities such as blasting should be restricted to daylight hours. Noise suppression systems may need to be fitted to equipment while ear protection should be provided for site workers.
The noise level during the construction will vary but will not exceed 85 dBA and it is predicted that the noise level from the sources, or within 1 km of them, should be approximately 45-49 dBA; two km from the source the level should be about  40-43 dBA. Because the construction site is located in a strategic and remote area which is thinly populated, the noise impact may not significant. However, to prevent and minimize noise impacts during construction shall be identified and implemented including the following: 
· Identify the noisiest equipment and activities. 
· Schedule suitable working time for nosiest equipment and trucks.  
· Limit working time and speed of transport and allow only necessary equipment on construction sites. 
· Regularly perform inspections and maintenance of Equipment and trucks. 
· Provide baffles and noise insulating material for specific equipment as necessary.
· Provide mufflers or ear plugs for employees who work in a high level of noise.
· Position any high pressure or noisy equipment far from villages or employee camps; equipment such as generators, air compressors, etc.
· Reduce noisy activities, especially at night time. 
· Avoid transporting materials past villages.
[bookmark: _Toc297195469][bookmark: _Toc297276871][bookmark: _Toc297278548][bookmark: _Toc297581265][bookmark: _Toc503735285][bookmark: _Toc242935144][bookmark: _Toc242935408]4.1.1.3	Geology and Seismicity
There is no obvious evidence of earthquake activity in the last 553 years, although there are several faults running NNE; also, there is no historical record about a strong earthquake greater than 6 magnitudes. Thus, from the regional geological tectonics and crustal activity point of view, Paklay HPP site is a relatively stable region.

If necessary, areas of rock and soils that may be loosened by the filling of the reservoir should be identified and artificially released to minimize landslides during impoundment.

[bookmark: _Toc242935145][bookmark: _Toc242935409][bookmark: _Toc269671908][bookmark: _Toc297195470][bookmark: _Toc297276872][bookmark: _Toc297278549][bookmark: _Toc297581266][bookmark: _Toc503735286]4.1.1.4	Soils
Earthmoving activities should be carried out in such a way as to minimize the run off carrying sediments into the river. Much of the earthmoving at the dam site will be carried out within the coffer dams and so be limited. Care should be taken to manage earthwork close to streams and rivers to minimize sediment run-off.
The alluvial top soils are richer than the soils further up the slopes. These should be stored separately and used for landscaping the final dam site.
To minimize the potential impact on soil from the activities of the stone quarries, cofferdam quarries, and borrow pit material extraction, an environmental protection point of view will be used along with economical rationality and quality guarantees. 
Borrow pit material extraction will be undertaken in sections with rehabilitation undertaken in stages to minimize erosion. Rehabilitation shall include the following:
· Regarding slopes to minimize erosion.
· Replacing stockpiled soil cover.
· Replanting grass, shrubs, and trees.
· Installing sediment runoff control devices.
· Providing ongoing erosion monitoring.
Impacts on temporarily acquired land will be minimized by comprehensive rehabilitation work. Soil erosion and siltation will be minimized by preventive measures implemented on a case-by-case basis, such as planting shrubs and grass and appropriately engineered storm-water diversions. Construction of the access road could result in increased soil erosion, which will be minimized by appropriate road engineering, including appropriate road compaction and runoff design. Soil contamination will be prevented by installing oil separators at wash-down and refueling areas, and installing secondary containment at fuel storage sites. 
[bookmark: _Toc297195471][bookmark: _Toc297276873][bookmark: _Toc297278550][bookmark: _Toc297581267][bookmark: _Toc503735287]4.1.1.5	Solid Waste Materials
To minimize impacts on the environment, the Paklay HPP developer plans and arranges, spoil disposal areas for the disposal of construction solid waste materials and domestic waste need to be arranged base on the topographical conditions as follows:
Spoil disposal areas should be arranged far away from the exit or entrance of any possible debris flow gullies or cultural relic areas. Any waste slag stored in the reservoir area should be far away from water inlets during the construction period and should not occupy the main channel during the flood period.
All these off-site disposal areas should be constructed according to the best practices of solid waste management and approved by the government authorities. No on-site landfills shall be developed.
Hazardous waste will be collected and stored on-site in approved facilities according to relevant standards. Hazardous waste will then be removed from the site to approved hazardous waste disposal facilities.
[bookmark: _Toc242935146][bookmark: _Toc242935410][bookmark: _Toc269671909][bookmark: _Toc297195472][bookmark: _Toc297276874][bookmark: _Toc297278551][bookmark: _Toc297581268][bookmark: _Toc503735288]4.1.1.6	Hydrology
The filling of the reservoir is anticipated to start by the end of 5th year in construction period as soon as the dam wall is high enough. From an environmental point of view, the seasonal patterns of the flows downstream should be maintained as far as possible, even if the actual flow rate is considerably reduced. Minimum rainy season flows are approximately 1/3 of the average. Releases downstream should be modified according to the season, so that the peak flows are reduced to one third of average monthly flow rates. The environmental flows assessment recommended during preconstruction should provide a hydrological model for filling the reservoir that maintains environmental integrity. Since the project is Run off River dam the water discharge/flow was identified in the FS.
4.1.1.7 [bookmark: _Toc503735289][bookmark: _Toc242935147][bookmark: _Toc242935411][bookmark: _Toc269671910][bookmark: _Toc297195473][bookmark: _Toc297276875][bookmark: _Toc297278552][bookmark: _Toc297581269]Waste Water 
Most of the sources of water pollution should be controllable by good practice on site, for example:
· Installation of waste water treatment plant for worker camps.
· Safe disposal of vehicle maintenance oils.
· Safe storage of chemicals and disposal of used containers.
· Attention to concrete shuttering to prevent accidental spillage of wet cement into water courses, and prevention or washing cement mixing equipment in water courses.
· Attention to good earth moving practice when working near water courses.
· Removal of surplus vegetation in the reservoir area prior to impoundment.
Worker camps will need to be provided with potable water and adequate sanitation facilities and waste water treatment installed. In order to avoid water pollution caused by rubbish and waste, regular waste collection will be part of the camp requirements. Solid wastes should be taken to a managed waste disposal facility. The location of the temporary and permanent camps and water and waste treatment facilities will be determined during detailed design after discussions with contractor and stakeholders.

[bookmark: _Toc242935148][bookmark: _Toc242935412][bookmark: _Toc269671911][bookmark: _Toc297195474][bookmark: _Toc297276876][bookmark: _Toc297278553][bookmark: _Toc297581270][bookmark: _Toc503735290]4.1.1.8	 Reservoir Water Quality
[bookmark: _Toc242935179][bookmark: _Toc242935443][bookmark: _Toc269671942]During and immediately after impoundment, the break-down of vegetation left in the reservoir area has the potential to cause reductions in water quality, especially creating biological oxygen demand, oxygen depletion, and release of hydrogen sulfide and methane. It is recommended that the bulk of the vegetation in the reservoir area is cut, cleared and burnt.
The objectives of the pre-impoundment preparation will be:
· To maximize income to the province from commercially viable timber.
· To minimize adverse impacts of high initial oxygen demand.
· To control nutrient concentrations and risk of eutrophication during initial filling.
· To create a suitable area for fish.
· To allow reservoir navigation and artisanal and commercial fisheries.
· To create stable lake shorelines.
· To minimize greenhouse gas emissions.
The final slashing and burning of the reservoir area will commence at the dam wall and progress upstream over three years. The clearing operation will avoid removing stumps as disturbed soil may release far more nutrients in water. This requirement favors the use of manual labor as heavy machinery tends to push over the standing timber and attached stumps. The work will be largely undertaken by hand, but heavy machinery will be used as necessary where remnant timber is too large to be effectively cleared this way and after burning where remnant large timber needs to be restacked and burnt. The most extensive cleanup of residual burnt vegetation in the upper reaches of the reservoir where the water depths are shallowest and could cause the greatest hindrance to navigation and fishery operations.
The clearing operation will maintain a 100 m wide buffer zone of vegetation around the perimeter of the reservoir so that the intact root structure of the trees will help bind the soil and reduce shoreline erosion and wave erosion. Along the major tributaries, this buffer zone could be reduced to 20 m along each bank to control sediment movement.
A monitoring program will be implemented that involves District Agriculture and Forestry Extension Office (DAFEO), other concerned authorities, the Village Development Committee, and an independent third party contracted by the developer, who will audit the clearing operation and compensatory replanting operations.
Guidance on clearance operations might include:
· Removal of maximum commercially viable timber except in some designated buffer zones. Since evacuation of logs from the reservoir area may be difficult, costly and impacting for surrounding forest areas (because it would require the creation of access roads), transformation on site with portable sawmills and removal of logs by flotation during the filling phase should be considered.

· Cut, clear and burn a maximum of the remaining vegetation. Experience from other projects shows the possibility of relying on hand clearing in areas inaccessible by heavy equipment. This social approach is also in line with the request of major funding agencies to have this major project to generate benefits not only to the Government but also to local communities.

· Avoid removing stumps as soil disturbed may release faster more nutrients in water.

· Haul as much as possible of the burnt vegetation residual from the reservoir area.
In order to reduce the intrusion into areas outside the reservoir area (which will be cleared), strict rules against logging outside the approved construction areas, and against poaching will be imposed on the project staff, workers, and all contractors engaged to the Project; there will be penalties levied for anyone cutting down trees, collecting NTFPs or burning forest outside approved areas. The developer shall be directly responsible for the dissemination of all necessary regulations and information to its staff and employees as well as for any misconduct made by its staff and workers.
[bookmark: _Toc242935149][bookmark: _Toc242935413][bookmark: _Toc297195475][bookmark: _Toc297276877][bookmark: _Toc297278554][bookmark: _Toc297581271][bookmark: _Toc503735291]4.1.1.9	Ground Water Hydrology and Quality
Apart from monitoring the ground water hydrology and quality, no particular mitigation measures are anticipated.
[bookmark: _Toc242935150][bookmark: _Toc242935414][bookmark: _Toc269671912][bookmark: _Toc297195476][bookmark: _Toc297276878][bookmark: _Toc297278555][bookmark: _Toc297581272][bookmark: _Toc503735292]4.1.1.10 Sediment Transport
Based on analysis on the available sediment information, there is no measured sediment information at the dam site of Paklay HPP. The characteristic values of sediment at the dam site are calculated according to the measured sediment data from 2009 to 2015 at the Chiang Khan Hydrological Station about 112 km downstream of the dam site, and the suspended sediment series from 1960 to 2015 (56 years in total) is taken as the calculated sediment series at the dam site. 
[bookmark: _Toc515942945][bookmark: _Toc517141956][bookmark: _Toc517253336]According to the statistical calculation, the suspended sediment characteristic value of Paklay upper dam site is shown in Table below:
Suspended Sediment Characteristic Value of Paklay Upper Dam Site
	Station Name
	Mean Annual Sediment Discharge
	Maximum Annual Sediment Discharge
	Mean Annual Sediment Concentration

	
	106 tons
	106 tons
	g/m3

	Upper dam site
	16.50
	30.35
	129



At present, suspended sediment at the river reach of the dam site is being measured. The collected suspended sediment information is not complete yet, which can hardly achieve the verification of the suspended sediment results. After the field measurement is completed, we'll further analyze and compile the information, and officially submit the suspended sediment results of the river reach of the dam site. Based on it, we'll further verify the suspended sediment at the dam site.

[bookmark: _Toc297195477][bookmark: _Toc297276879][bookmark: _Toc297278556][bookmark: _Toc297581273][bookmark: _Toc503735293][bookmark: _Toc242935151][bookmark: _Toc242935415][bookmark: _Toc269671913]4.1.2	General Mitigation of Construction Impacts on Biological Environment
[bookmark: _Toc297195478][bookmark: _Toc297276880][bookmark: _Toc297278557][bookmark: _Toc297581274][bookmark: _Toc503735294][bookmark: _Toc242935152][bookmark: _Toc242935416][bookmark: _Toc269671914]4.1.2.1	Vegetation and Land Cover
[bookmark: _Toc338577140]The project area lies within the provincial protection forest especially along the two sides of the Mekong River. The description of land use, forest and vegetation types in this section is mainly focused on the areas that are covered by the proposed reservoir area that will be inundated and are shown in the table below.
[bookmark: _Toc503734640]Table 3: Land Use and forestry Types in the Proposed Reservoir Area with FSL 240 masl
	No
	Land Use and Forest Type
	Affected Area (ha)

	1
	Bamboo Forest ປ່າ​ໃບ​ແຫຼມ ​ແລະ ຈຳພວກ​ປ່າ​ໄຜ່
	427.05

	2
	Gallery Forest ປ່າ​ແຄມ​ນໍ້າ 
	426.295

	3
	Mixed Deciduous Forest ປ່າ​ປະສົມ​ປ່ຽນ​ໃບ
	929.296

	4
	Unstocked Forest ປ່າເລົ່າ
	1,102.13

	5
	Water Bodies (Nam Kong) ​ຂອບ​ເຂດປ່າ​ທີ່​ກວມ​ເອົາ​ແມ່​ນໍ້າ
	            2,431.54 

	6
	Dry Dipterocarp ປ່າໂຄກ
	157.89

	7
	Ray ໄຮ່
	72.53

	8
	Scrub ປ່າພຸ່ມ
	120.08

	9
	Rice Paddy ທົ່ງນາ
	202.52

	10
	Grassland ທົ່ງຫຍ້າ
	80.67

	
	Grand Total (ha)
	       5,950.78 



SOURCE: National Consulting Group (2017)
A contract will also be let by the developer to undertake compensatory regenerating and planting as per Article 15 of the Forestry Law (1996) for the logged area of the reservoir and also where temporary access roads will need to be constructed. A subcommittee of the EMU which includes Provincial Agriculture and Forestry Office (PAFO) has responsibility to monitor the implementation of the program.
The areas for compensatory regeneration will partly constitute the planting of woodlots for the resettlement villages and replacement of areas of degraded forest i.e. the Mixed deciduous forest and un-stocked forest areas. Some areas may be used as a trial modification of the traditional slash and burn technique by villagers; it would be changed to an operation which incorporates a managed regeneration of cultivated areas using a species composition that could be slashed and sold as pulp wood on the next rotation.

[bookmark: _Toc297195479][bookmark: _Toc297276881][bookmark: _Toc297278558][bookmark: _Toc297581275][bookmark: _Toc503735295]4.1.2.2	Terrestrial Habitats and Fauna
The loss of wildlife habitats at the construction site and through inundation is an unavoidable loss, for which there is no mitigation possible. Compensation may be made through the allocation of funds for improved management of the habitats, including conservation of existing forest areas and regeneration of other areas within the catchment area.
In the higher areas around the construction site, where some natural habitats and fauna still remain, there will be disturbance, which may be limited through application of measures such as:
· In order to reduce such impacts of noise and disturbance by construction activities, excessively noisy activities such as blasting should be restricted to daylight hours.
· Strict rules against wildlife hunting and poaching will be imposed on project staff, workers, and all contractors engaged to the Project, with penalties levied for anyone caught carrying and using firearms, or using animal snares and traps.
· The sale of wildlife and NTFP products by local people to construction workers and staff will be banned.
· The developer shall be directly responsible for dissemination of all regulations and information concerned to its staff and/or employees as well as for any misconduct made by its staff and workers.
[bookmark: _Toc297195480][bookmark: _Toc297276882][bookmark: _Toc297278559][bookmark: _Toc297581276][bookmark: _Toc503735296]4.1.2.3	Aquatic Habitats and Fish
To prevent fish deaths due to water pollution downstream of the construction site, appropriate good practice measures must be taken to limit pollution coming from the construction site,  and to reduce the risk of accidental spillage of contaminants into the water courses. The vegetation clearance in the reservoir should be carried out to minimize the risks of poor quality water being discharged from the dam site, both during impoundment and after operation starts.
To prevent degradation of aquatic habitats and loss of ecosystem integrity during the filling period, it is essential that a seasonal flow pattern that resembles the normal flow regime in the river downstream of the dam site is maintained. The environmental flow assessment that was carried out as a pre-construction activity will provide the data for developing a hydrological model for filling the reservoir that maintains environmental integrity. Environmental flow studies should be carried out during the first two years of the construction period to develop knowledge about appropriate flow regimes necessary to maintain the health of the river, its ecosystems and its productivity. This should be agreed between the developer and provincial authorities in consultation with local communities dependent upon the river. The EFA will be do further study after construction and before impoundment. The project EMO will use EFA as tool to maintain the hydrograph as close to the natural conditions of the river during the various stages of implementation and operation of the project and the hydrological data will be kept record for monitoring. The independent review of flow release regime that should be detailed in the next steps. The project developer should be aware of the budget to cope with this issues therefore the specific TOR must be identify in ESMMP-CP and ESMMP-OP. The information below will be use as base line for future monitoring and will be identified to the SESO as part of CA.
The release of the agreed seasonal flow regimes during the filling period should be facilitated through variation of the flows through the gates.
The project component will include a fishpass facility; therefore, the impact of the barrage to fish migration will be minimized. The maintaining of downstream flows and upstream migration is crucial to the sustainability of fish populations. 
A fishery research station at the project area should be set up near the project area. Many activities will be related to the breeding of indigenous fish species for release to the Mekong River. A fish transport mobile unit with a large container and an aeration system will be used to move collected fish from downstream or the fishpass pond to an upstream location. Adoption of aquaculture within the headpond area would be a partial solution to the loss of migratory species.  

[bookmark: _Toc297195481][bookmark: _Toc297276883][bookmark: _Toc297278560][bookmark: _Toc297581277][bookmark: _Toc503735297]4.1.2.4	Non-Timber Forest Products (NTFPs)
It is difficult to quantify the extent of the pressure on NTFPs, but experience from worker camps in similar situations indicates that many NTFPs and wildlife species virtually disappear from the vicinity unless strict measures are taken to:
· Limit the sale of NTFPs and wildlife to worker camps.
· Outlaw the sale of NTFPs and wildlife in temporary restaurants that are established to serve the workforce and staff.
· Ban hunting and fishing for recreational purposes by the workers.
· Remove guns, snares etc. from workers.
· Establish strict control to manage explosive theft.
According to the laws and regulations concerned, logging outside the approved construction areas and wildlife hunting and poaching within the area will be strictly enforced on project staff, workers, and all contractors engaged to the Project, with penalties levied for anyone caught carrying and using fire arms, or using animal snares and traps. Project staff and workers will not be allowed and have no right to hunt wildlife and cut any tree except for fallen or dead ones. Even the use of firewood by worker camps can be minimized by the Contactor providing bottled gas or kerosene to workers for cooking as an alternative to fuel-wood. The developer shall be directly responsible for dissemination of all regulations and information concerned to its staff and employees as well as for any misconduct made by its staff and workers. These requirements will be stipulated in the contract document. These issues need to also be stated in the Environmental Management Statement prepared by the Contractor.
[bookmark: _Toc297195482][bookmark: _Toc297276884][bookmark: _Toc297278561][bookmark: _Toc297581278][bookmark: _Toc503735298]4.1.2.5	Existing Management and Conservation Measures
Although the project area does not adjoin any NBCAs, it lies within a proposed provincial protection forest and it covers some important habitat areas, village conservation forests and special spirit pool forests that are unique geological sites. Due to the steepness of these areas and the pattern of settlement concentrating on more accessible land, some vegetation has remained relatively intact; some inaccessible areas, especially above the reservoir, provide important habitat for a range of species. 
[bookmark: _Toc297195483][bookmark: _Toc297276885][bookmark: _Toc297278562][bookmark: _Toc297581279][bookmark: _Toc503735299][bookmark: _Toc242935156][bookmark: _Toc242935420]4.2	Operation Phase
[bookmark: _Toc297195484][bookmark: _Toc297276886][bookmark: _Toc297278563][bookmark: _Toc297581280][bookmark: _Toc503735300]4.2.1	Mitigation of Operation Impacts on Physical Environment
[bookmark: _Toc297195485][bookmark: _Toc297276887][bookmark: _Toc297278564][bookmark: _Toc297581281][bookmark: _Toc503735301][bookmark: _Toc242935158][bookmark: _Toc242935422][bookmark: _Toc269671919]4.2.1.1	Climate and Air Quality
The humidity within the reservoir area will be slightly increased during the dry season. No mitigation required.
[bookmark: _Toc297195486][bookmark: _Toc297276888][bookmark: _Toc297278565][bookmark: _Toc297581282][bookmark: _Toc503735302][bookmark: _Toc242935159][bookmark: _Toc242935423]4.2.1.2	Contribution to Climate Change
There is a potential for increase in releases of methane from the decaying vegetation in the reservoir after impoundment. The clearance of the vegetation prior to impoundment should be carried out as planned to limit the release of methane and other green-house gases.
[bookmark: _Toc297195487][bookmark: _Toc297276889][bookmark: _Toc297278566][bookmark: _Toc297581283][bookmark: _Toc503735303]4.2.1.3	Evaporation
The evaporation from the reservoir area will slightly increase water losses from the run-off in the Mekong River, marginally reducing the volume of water available. No mitigation possible.
[bookmark: _Toc242935161][bookmark: _Toc242935425][bookmark: _Toc269671922][bookmark: _Toc297195488][bookmark: _Toc297276890][bookmark: _Toc297278567][bookmark: _Toc297581284][bookmark: _Toc503735304]4.2.1.4	Geology and Seismicity
After initial impoundment, there should be no increase in seismicity in an already geologically stable area. No mitigation necessary.
[bookmark: _Toc269671923][bookmark: _Toc297195489][bookmark: _Toc297276891][bookmark: _Toc297278568][bookmark: _Toc297581285][bookmark: _Toc503735305]4.2.1.5	Soils
There is potential for soil erosion in the watershed area as a result of increased agricultural usage, either as a result of increased rotation rate of swidden agriculture, or through development of agro-forestry. The management plan should pay particular attention to issues of soil erosion and take measures to minimize the risk.
[bookmark: _Toc242935162][bookmark: _Toc242935426][bookmark: _Toc269671924][bookmark: _Toc297195490][bookmark: _Toc297276892][bookmark: _Toc297278569][bookmark: _Toc297581286][bookmark: _Toc503735306]4.2.1.6	Hydrology
Reservoir
The levels in the reservoir will vary depending upon the season and usage of the water for power generation. It is not expected to reach the Minimum Draw Down Level (MDDL) under normal operation even in dry years. Management of the levels is part of the operational management regime and no additional mitigation will be required.
Diurnal Changes in Flows downstream
The diurnal changes in flow will be felt most in the section of the river between the dam and downstream villages. In this stretch of river the flows will vary during power generation. This could result in variation in height of the river levels at downstream villages of about 0.5 - 1 m during the day. There can be no mitigation of this effect, but recognizing that diurnal variations can cause serious problems for river users, a public information network should be set up to advise river users when to expect these diurnal variations. The network should also be used to warn river users of any changes in the patterns of discharge such as artificial flood releases and discharges of excess water over the spillway when the reservoir is full.
Seasonal flows and floods
Under the basic design of operations, run-off during the early part of the  rainy season will be used to fill the dam which will then be drawn down during the dry season. The flood events that occur naturally during the early  rainy season would be largely eliminated and discharge of the excess waters over the spillway would occur at least one month later than occurs naturally e.g. in September compared to July/August.
As has been shown, the migratory fishery in particular is dependent upon the early flood events which act as triggers for the migrations. Late flood events would either not trigger the migrations in the same way or if the fish do migrate to spawn upstream the eggs laid may hatch too late in the season to be able to take advantage of food availability. The result would be a much reduced recruitment of new fish stock and populations would decrease.
It is recommended that the first short natural flood event (around 3 to 5 day duration) should be released early in the  rainy season, coinciding with rainfalls in the catchment, i.e. mimicking natural flows, in order to maintain the ecological integrity of the river and the fish migration triggers. It is important that such flood events are made during dry years as well as normal and wet years.
[bookmark: _Toc242935163][bookmark: _Toc242935427][bookmark: _Toc269671925]Floods occurring later in the rainy season when the reservoir is full and the water is discharged over the gates will be transmitted downstream as before (as if the dam were not there). However, because the water has been held back during the refilling of the reservoir in the early rainy season, recharge of the floodplain will not have occurred to the same extent. It is therefore likely that in some years the recharge of the floodplain groundwater will be less than before and that there will be some shrinkage of the floodplain itself over the years. This effect cannot be mitigated and the shrinkage of the floodplain and loss of its productivity is accepted as an unavoidable loss. The extent of this could be a part of the environmental flow assessment.

Water Quality
During the initial impoundment and stabilization period (about 5 years) the water quality in the reservoir will be lowered by the decaying vegetation. This is mitigated by the removal of as much vegetation as possible before impoundment. The project will also consider for the fish habitats and the buffer zone for the river bank protection 50 to 100 m by working with GoL.
After the reservoir has stabilized, water quality will be improved, although there still exists the possibility that deoxygenated and colder water will be released downstream. This will be less of a problem with the water passing through the turbines, which will receive some oxygenation, but releases from the bottom gates, e.g. during maintenance or to create artificial floods, will contain colder, deoxygenated water.
[bookmark: _Toc242935164][bookmark: _Toc242935428][bookmark: _Toc269671926]
Ground Water Hydrology and Quality
The probable increase in the water table downstream of the dam due to seepage, is not anticipated to be a problem.
[bookmark: _Toc242935165][bookmark: _Toc242935429][bookmark: _Toc269671927]Sediment Transport
Sediment transport into the reservoir should be controlled through improved forest management. 
The sediment transport downstream of the dam will be reduced due to collection within the reservoir. No bed load will be transmitted downstream, as well as a reduced Suspended Solids loading. Signs and indicators of any impacts from discharging "sediment hungry" waters downstream, such as bank and channel erosion, will be monitored regularly throughout the Concession period.
[bookmark: _Toc297195491][bookmark: _Toc297276893][bookmark: _Toc297278570][bookmark: _Toc297581287][bookmark: _Toc503735307][bookmark: _Toc242935166][bookmark: _Toc242935430][bookmark: _Toc269671928]4.2.2	Mitigation of Operation Impacts on Biological Environment
[bookmark: _Toc242935167][bookmark: _Toc242935431][bookmark: _Toc269671929][bookmark: _Toc297195492][bookmark: _Toc297276894][bookmark: _Toc297278571][bookmark: _Toc297581288][bookmark: _Toc503735308]4.2.2.1	Pressure on Biological Resources - Wildlife and Forest Products (NTFPs)
The pressure on the natural resources has been discussed above under terrestrial habitats and fauna. The pressure from both within the resettled communities and from outsiders needs to be managed as part of both the Resettlement Action Plan.
· Ensure that resettlement plans consider access to forestland for sustainable NTFP collection for household consumption, and make allowances for losses in economic benefits from NTFPs in livelihood development schemes for resettled communities.
· Include management of wildlife and NTFP collection as part of the forest  management plan, and include provision for monitoring and policing the wildlife trade.
Management and Conservation Measures
The Mekong basin contains a number of other important tributaries. There may be other tributaries that can be identified for conservation that can continue to provide for migratory fish and other aquatic biodiversity. These should be dedicated as "Conservation Rivers" and further development on them limited.
This mitigation measure is especially urgent in the light of the number of the other Projects being considered before all the options for Conservation Rivers are closed. The government should consider establishing an Integrated River Basin Management Plan for the Paklay HPP area to coordinate hydropower, fisheries and conservation objectives for the basin. This could be done under the auspices of a Mekong River Basin Organization.
[bookmark: _Toc297581289][bookmark: _Toc503735309]4.3	Mitigation Measures of Cumulative and Trans-boundary Impacts
With the development of schemes similar to the Paklay HPP either on tributaries or the Mekong mainstream, there exists an opportunity for coordination and management of the waters and of the watershed in the basin as a whole. Without such planning there is a real possibility that any individual facility on the Mekong could result in shortages of flow at certain times followed by excessive flows at other times. Coordination can add greater value to the environmental flood flows of each individual Mekong River dam site and be used to maintain ecosystem services such as recharging groundwater in the flood plain and triggering fish migrations.
Coordination in watershed management can develop a more consistent application of management techniques, provide a shared learning experience and spread the economic benefits over the whole basin rather than on isolated sections of the watershed. Also, co-operation in addressing the issues of an even greater loss of the river fishery should exist between all of Mekong River development projects as this will be more productive than individual initiatives.
The cumulative effects from the Paklay HPP will be felt downstream in Cambodia down to the Tonal Sap and even down to the delta in Vietnam. Migratory fish have been shown to come from both of these parts of the river in to the upper Mekong system.
There is no easy answer to mitigating these cumulative and trans-boundary impacts. However, in dealing with impacts in other countries, it is necessary to show active management of the resources in such a way as to maintain the ecosystem services that they expect from a trans-boundary river.
The formation of the Mekong River Basin Organization to manage these resources and to coordinate the Mekong schemes is recommended to the Government of Lao PDR to demonstrate the best practice and efforts to maintain ecosystem services. The sharing of information about flows and developments on the Mekong should be one of the functions of the Mekong River Basin Organization with counterparts in Cambodia, Thailand and Vietnam through the Mekong River Commission.
To have adequate information and analysis for discussion and decision for the individual project, each mainstream hydropower project on the Mekong mainstream requires conducting specific CIA and trans-boundary impacts.
5. [bookmark: _Toc297195493][bookmark: _Toc297276895][bookmark: _Toc297278572][bookmark: _Toc297581290][bookmark: _Toc244804650][bookmark: _Toc261142866][bookmark: _Toc503735310]
INSTITUTIONAL ARRANGEMENT OF ENVIRONMENTAL MANAGEMENT
[bookmark: _Toc261142867][bookmark: _Toc297195494][bookmark: _Toc297276896][bookmark: _Toc297278573][bookmark: _Toc297581291][bookmark: _Toc503735311]5.1	Institutional Arrangements
The Paklay Hydropower Project (Paklay HPP) is intended to conform to the environmental management policies and regulations of the GoL. The EIA have been prepared according to current legislation, policies, directives and procedures. Institutional issues on the Paklay  HPP are centered upon the GoL’s role in instituting mitigation measures and monitoring their effectiveness. The GoL’s responsibilities will be primarily in the area of human issues and public participation and involvement. These roles for GoL will be provided through Ministry of Natural Resources and Environment (MONRE) by establishing an Environmental Management Unit (EMU) in accordance with the Environmental Protection Law with the authority to monitor Company’s and the Project’s compliance with the environmental measures, standards, and permits. 
To ensure that environmental management and monitoring requirements addressed in the EIA will actually be carried out in subsequent stages of the project development both the contractor(company) that is implementing the project and the GoL will work together. The diagram below shows the proposed  GoL/Company’s organization chart for the project EMMP implementation.
 (
National Environment & Social Management Committee
 (NESMC)
Provincial Environment & Social Man
agement 
ees
Environment Coordination Committee
Village 
Environment Committees
EMU
EMO
District 
Environment Committee
SMU
SMO
MONRE
Company
)
[bookmark: _Toc297317659][bookmark: _Toc338577157][bookmark: _Toc503734644][bookmark: _Toc297195495][bookmark: _Toc297276897][bookmark: _Toc297278574]Figure 3: GoL/Company’s organization chart for the project EMMP implementation
[bookmark: _Toc297581292][bookmark: _Toc503735312]5.1.1	Project Company Organization
The project proponent will provide adequate budget, staff and efficient management system for the implementation of project EMMP. The proposed company organizations to be established for the project are as follows: 
1) Company shall establish and maintain an Environmental Management Office (EMO).  The company’s EMO shall commence operation from the effective Date of the Concession Agreements (CA) and shall continue operation throughout the concession period.  The Company shall staff the EMO with a sufficient number of management and professional staff to ensure that the company will fully, effectively and in a timely fashion meet all of its environmental commitments with the GoL. The EMO will be responsible for all environmental obligations of the Company. The staff of the EMO will be drawn from the permanent full-time staff. The major responsibilities of the EMO are to ensure the mitigation measures and monitoring programs are carried out as agreed to in the concession agreement between GoL and the project owner. 

2) The EMO shall be responsible for providing MONRE with the information and reporting required.

3) The EMO shall ensure that the relevant environmental commitment is adequately reflected in the project documents including construction contracts.
4) Prepare plans for mobilizing subcontracts for studies that will need to be undertaken by the company.
5) Hold discussions with the Government Authorities participating in the Project such as, provincial/district authorities, MONRE and the GoL’s Environmental Management Unit (EMU) so as to develop procedures for interagency coordination and reporting.
6) Ensure that the construction phase activities include appropriate environmental monitoring and surveillance.
7) Assist the EMU to plan and manage an environmental public consultation and information program to keep the Lao public informed of the Project activities.
8) Provide any necessary background information to the EMU to allow it to respond to any public comments, complaints and inquiries in relation to the environmental commitment.
9) During the construction/operation phases, the EMO shall be responsible for implementing and monitoring environmental commitment which includes the following:
a) Implementing or causing to be implemented the environmental mitigation measures of the EMMP and other related environmental action plans.
b) Developing and implementing the monitoring program.
c) Liaising and cooperating in good faith, with the Government Authorities given responsibility for implementing the EMMP.
d) Preparing work and cost schedules for the monitoring program. 
e) Carrying out any appropriate testing to ensure that the environmental commitments have been effectively addressed.
f) Arranging for adequate reporting on a regular basis to be undertaken of the results of the monitoring program.
g) Undertake all necessary record keeping functions and make periodic reports to the company and to the EMU.
h) Create and implement programs for all of the budgeting and financial reporting for the operation of the EMO.
i) Undertake such internal and external audits as may be necessary to comply with the CA and the procedures of the company. 
j) Assist the GoL in conducting public consultation programs, documenting the feedback and incorporating that feedback into program planning.

[bookmark: _Toc297195496][bookmark: _Toc297276898][bookmark: _Toc297278575][bookmark: _Toc297581293][bookmark: _Toc503735313]5.1.2	Environment Section
The major tasks of the Environment Section Figure 8 is the monitoring of all baseline data and information concerning the environment, such as fish and fishery, hydrology, water quality, river bank erosion as well as any implementation of the mitigation measures that have been mentioned in EMMP. The Environment Section may be divided into two teams as follows:
Environmental Monitoring Team
· Establish baseline data on the environment status of the project area in the watershed, upstream, dam site and downstream area.
· Carry out daily, weekly or monthly as planned schedule for monitoring of the environmental changes.
· Report to the Environment Working Group for the timely management of the environment status in the Project area.
Construction Monitoring Team
· Make a details plan to follow up with the contractors in different construction site including access road.
· Ensure the contractors to provide the environmental management for the site works.
· Monitoring of the safety issues of the workers in the work site.
· Draft Environmental Instruction for environment management for the Environment Working Group and EMU for consideration to further instruct to contractors.



 (
Environment Section
Environmental Monitoring Team
Construction Monitoring Team
)
[bookmark: _Toc297317660]
[bookmark: _Toc338577158][bookmark: _Toc503734645]Figure 4: Structure of the Environment Section

[bookmark: _Toc297195497][bookmark: _Toc297276899][bookmark: _Toc297278576][bookmark: _Toc297581294][bookmark: _Toc503735314]5.1.3	Government of Laos Organization
On behalf of the Government, there is some level of organization to be established for implementation of the Environment and Social Management Plan of Paklay  HPP.
a) [bookmark: _Toc242935180][bookmark: _Toc242935444][bookmark: _Toc269671943]National Environment and Social Management Committee
It is not always possible for the developer to recognize indirect social and sometimes environmental impacts arising from the projects implementation and its social-environmental mitigation plan. Accordingly, community consultation and consultations with government agencies constitute an important component of the plan. The planning of this project will be undertaken in consultation and with the advice of the district, provincial, national governments. It is proposed to establish of the National Environment and Social Management Committee (NESMC).  
The major scopes of works of the NESMC are to provide guidance and to direct implementation of the Social Development Plan and the Resettlement Action Plan.
The operational costs of the Paklay HPP.  NESMC will be supported by the project proponent. To avoid conflicts of interest, no member of the NEMSC will be contracted to implement any part of the Environmental Management Plan, Resettlement Action Plan and any others.
National Environmental and Social Management Committee may consist of the following at the ministerial level:
· Minister/Vice Minister of MONRE.
· Minister/Vice of Energy and Mines.
· Agriculture and Forestry Permanent Secretary Office.
· And any other relevant Ministerial personnel.
NESMC may conduct a meeting every 3 months to evaluate the overall progress of the project, and if required may organize a special meeting at any time to solve any issues or emergencies that require a quick decision.
b) [bookmark: _Toc242935182][bookmark: _Toc242935446][bookmark: _Toc269671945]Provincial Environment and Social Management Committee
Following precedents set by earlier projects the developer proposes that a Provincial Environment and Social Management Committee (PESMC) will be composed of officials from relevant Departments and Sectors of each provincial government chaired possibly by either the Provincial Governor or Vice governor. Representatives from the District government may include:
· Provincial Governor
· Provincial Cabinet Officer
· District Governor
· Environmental Manager 
· Provincial Energy and Mines Officer
· Provincial Forestry Officer
· Provincial Land Officer
· Lao Woman's Union representative
· And other concerned authorities
The Mekong Paklay  HPP, PESMC will meet regularly, maybe once a month. The committee will have its inaugural meeting at least 1 month before the start of the Project and will operate for the construction stage and few years after to monitor post impoundment impacts and take action as necessary.
c) [bookmark: _Toc242935181][bookmark: _Toc242935445][bookmark: _Toc269671944]Environmental Management Unit
MONRE will establish an Environmental Management Unit (EMU) in accordance with the Environmental Protection Law with the authority to closely monitor the Company’s and Project’s compliance with environmental measures, standards, and permits. One of the EMU’s major tasks will be to act as secretary to the NESMC with the major task of preparing all relevant Paklay HPP implementation policies and directions for approval by the NESMC. The EMU has the full right to inspect all the implementation of the EMMP, SMMP and RAP of the Project.
During preparation of the Concession Agreement (CA) of the project, many obligations of the GoL and the Paklay HPP including the environment and social management conditions are to be discussed. The EMU will be set up to see that Mekong Paklay  HPP has fulfilled those requirements and obligations during the implementation phase of the project. The complete EMU operational budget will be fully supported by project proponent. 
The EMU may be headed by Director/Vice Director General of the ESIA Department, they will regularly report to MONRE and NESMC as representative of the GoL on environment and social management and development of Mekong Paklay  HPP.
The EMU will have the following responsibilities:
1) Assisting MONRE with reviewing and approving subject to conditions.
2) Coordinating with Government Authorities in relation to the implementation of the Environmental Objectives of the GoL and the Company.
3) Monitoring and inspecting the implementation and compliance of the Environmental Obligations of both the GoL and the Company.
4) Conducting field monitoring and inspections of the Company’s compliance with its environmental obligations.
5) Advising MONRE and the Government Authorities on the adequacy of proposed environmental mitigation measures and recommending amendments following findings from project monitoring.
6) Setting set up a process to record all monitoring data compliance, management decisions and corrective actions taken.
7) Setting up the Environmental Management Information System; this is described in detail in section 6.4 and 7.2 of this document.
8) Liaising with external organizations in relation to environmental issues relating to the Project, which include the following:
· Coordinating the resolution of issues which arise among the various Government Authorities and the company relating to the environmental measures.
· Developing and updating work schedules for the monitoring and inspections of the EMU.
· Managing its financial and manpower resources.
· Procuring technical assistance or other services or goods.
· Advising the GoL through MONRE using periodic reporting on the performance of the Environmental Measures, including the performance of the financial aspects of the Environmental Measures.
· Coordinating any necessary interfaces between the Company or the EMO with any of the government authorities with respect to environmental issues.
· Working with the Independent monitoring agencies in order to periodically assess the performance of Environmental Measures.
· Following the provision of any required input from the EMO, responding to any public comments, complaints and inquiries in relation to the environmental measures.
· Assisting MONRE with giving instructions to the company regarding compliance with its environmental obligations.
· Assisting MONRE with issuing non-compliance notifications to the company and sanctioning the company in cases of non-compliance.
Since the GoL monitoring task is considered very important, the MONRE will establish an Environmental/Social Monitoring and Inspection Unit (ESMI) within its organization. The ESMI shall be under the direction of MONRE to monitor and inspect the compliance with the environmental and social measures of the GoL and the company. The ESMI’s responsibilities in terms of monitoring and inspection of environmental and social measures shall be addressed in the CA. The ESMI will have the following responsibilities:
1) Assisting GoL with reviewing the EMMP and any revisions or detailed plans thereof.
2) Conducting monitoring and field inspections of the social measures of the Company and the GoL with respect to compliance with the environmental and social obligations of the Company and the GoL.
3) Assisting GoL with the following:
· Issuing instructions to the company regarding compliance with its social obligations including the law of the Lao PDR.
· Issuing non-compliance notifications/enforcement notices to the company.
· Solving problems for the Company in cases of non-compliance.
4) Advising relevant government authorities on the adequacy of proposed social measures and recommending amendments following findings from project monitoring.
5) Periodic reporting on the performance of the environmental and social measures, including the performance of the financial aspects of the environmental and social measures.
6) Developing and updating work schedules for the monitoring and inspections of the ESMU.
7) Managing its financial and manpower resources.
8) Procuring technical assistance or other services or goods including the following:
· Assist GoL with reviewing all documents related to the social measures.
· Monitoring and auditing funds for social obligations that are earmarked by the company for GoL activities.
· Report to GoL about monitoring findings.

d) Village Development Cluster
A Village Development Cluster has been established in districts according to decree No.09/PMO dated 07/05/2008 on Village and Village Development Clusters and will serve as counterparts to the EMU. The actual type and number of staff will be determined upon a detailed needs assessment prior to implementation. District staff involvement in EMU implementation will be primarily task-based. In some cases provincial and district staff will be involved in implementation arrangements when district staff is not available or adequately qualified. In some programs, such as consultations, both provincial and district staff have been members of project proponent teams. The Project will arrange for capacity building for social development for these keys staff for a long term management. The tasks of the Village Development Clusters will be to:
In collaboration with the EMU team, provide technical input to the Resettlement Action Plan and Social Development Plan and participate in capacity building for village facilitators - at times as trainers and at other times as trainees.
[bookmark: _Toc242935196][bookmark: _Toc242935460][bookmark: _Toc293314137]Provide human resource and informational input to infrastructure and livelihood activities, as required and assist with training activities.
Village-Level Organizations
In each relocated and adjacent village it will be necessary to delegate to an existing organization the responsibility for formulating village policy on resettlement, overseeing the resettlement process, recruiting head village coordinators, and leading the community participation process and other identified tasks. This key person will create the link between several project working groups and the EMU. Several assistant coordinators may need to be established to help.
The village coordinators will receive a regular honorarium for their work and will have funds to engage a secretary to ensure that all delegated issues are tracked and addressed. The head village coordinators should act as the formal contact point and have the responsibility for selecting and supervising the assistant village coordinators, as well as representing the village in inter-village meetings to discuss, monitor and evaluate progress.
[bookmark: _Toc297195498][bookmark: _Toc297276900][bookmark: _Toc297278577][bookmark: _Toc297581295][bookmark: _Toc503735315][bookmark: _Toc244804655][bookmark: _Toc261142871]5.1.4	Auditor or Third Party Monitoring
· The project monitoring group will be composed of staff members from each of the Resettlement, Social Development and Environment groups. The members of each group will monitor their own group according to the requirements laid out in the RAP, SMMP and EMMP. The Monitoring Unit should include the following specialists:
· A project monitoring Specialist with a strong background in mathematics or statistics and a relevant social or natural science plus experience in planning, implementing, monitoring and evaluating resettlement plans or projects to international standards on large hydropower projects, and preferably with relevant experience in Lao PDR or elsewhere in the region.
· Lao National Resettlement Specialists or Social Development Specialists with strong backgrounds in relevant social sciences and demonstrated experience in organizing and managing socioeconomic data collection and analysis, PRA, group facilitation, and with relevant experience in the Project area.
· Surveyors with demonstrated experience in household surveys, data input and analysis and participatory rapid appraisal techniques, and group facilitation will be used. Surveyors and monitoring team leaders should have an equal gender mix and local language skills.
· An Ethnic and/or Gender Specialist who will probably be a member of the social development team and will assist the monitoring unit to ensure that Ethnic and Gender issues are included in the various monitoring programs.
Good practice in resettlement requires continuously incorporating the learning that takes place in programs using a variety of implementation strategies and institutional models, allowing the Social Development Plan (SDP) to evolve as needed. Monitoring provides the mechanism by which to do this. Monitoring and evaluation of the SDP will occur as part of the overall RAP Monitoring and Evaluation Plan. Participatory self-monitoring by affected people will be essential to accurate monitoring of the SDP. For example, the monitoring of the effectiveness of the health team in providing access to health services will be undertaken by individual resettled people through their own personal assessment of the community's access to health services. The monitoring team will simply undertake an abbreviated social assessment every 6 months.
Questions the monitoring team will be asked to answer through such assessments will include as a minimum the following:
· Have any people used the grievance redress procedures? What were the outcomes?
· Have any intra-community conflicts been reported? How were they resolved?
· Were special measures for ethnic peoples implemented?
· What changes have taken place in key social and cultural parameters relating to living standards?
· What changes have occurred for vulnerable groups?
· Are people able to access schools, health services, cultural sites and activities?
· What is the extent and quality of participation in community groups?
· Has access to cultural sites and events been restored?
· Have perceptions of "community" been restored?
· Do people believe local spiritual needs are being met?
· Have people achieved any replacement of key social and cultural elements?
· Have people reported incidents of corruption?
· Are women taking increasing roles in public decision making?
In addition, to answering these questions through appropriately designed survey questions, specific data will also be collected based on a set of indicators of both the state of social development and the state of the livelihood system. Quantitative data on the level of social development attained will include, but will not be limited to the following: school attendance, Early Childhood Care for Development (ECCD) center attendance, teacher attendance (ensuring all schools have sufficient teaching staff assigned and active), number of classrooms with adequate learning materials, participation rate in adult literacy classes, village literacy rate, ratio of women to men on village committees, etc. All of the above data will be disaggregated by sex.
Quantitative Indicators of the system of livelihood for each family include:
· Paddy yield in tones per ha.
· Vegetable crop yields.
· Fish production (spawning and nursing survival rates, yield by weight and by cash value).
· Animal production: the animal weight and the survival rate after disease control.
· Design, making and marketing for women's products.
· Whatever overall socio-economic well-being indicators that Paklay Mekong HPP selects as measures of the attainment of livelihood targets, income/poverty levels at both household and village level.
Monitoring of community management and benefit distribution will also be undertaken and will have its own indicators which will be decided upon by the communities themselves.
It is not possible to accurately define cost when the level of impact is not known. The Paklay Mekong HPP needs to characterize the existing situation accurately, and then closely monitor what actually happens when the dam's effects begin to be felt. A contingency budget has been established for livelihood improvement in the upstream villages in case fisheries monitoring shows a significant impact on the fishery by the Paklay Mekong HPP. The budget is by no means meant to be used equally for each village. The amount to be used will depend on the impact, the size of the village, the importance of fishing and cost of livelihood activities (crop and livestock production) for each specific village.
[bookmark: _Toc297195499][bookmark: _Toc297276901][bookmark: _Toc297278578][bookmark: _Toc297581296][bookmark: _Toc503735316][bookmark: _Toc204253216][bookmark: _Toc242935193][bookmark: _Toc242935457][bookmark: _Toc293314134]5.1.5	Construction Contractors and Subcontractors
The developer will appoint a contractor to implement the physical components of the RAP including the construction of housing. The Contractor will in turn appoint subcontractors to manage specific aspects of the Resettlement, e.g. removals and relocation, construction of infrastructure, and construction of housing. Certain aspects of the resettlement could be contracted out to government agencies - e.g. agricultural extension, land development. The RAP Contractor will appoint a Social Manager who will speak and write fluently in English. The EMU will execute monitoring tasks and report to the Environmental Manager (EM). The EM will coordinate implementation of the RAP with subcontractors.
Other RAP Contractor Personnel with responsibilities in relation to implementing the RAP will include the Resettlement Site Foremen and a Medical Officer with supporting staff. The Resettlement Site Foremen will ensure that social protection measures are implemented and utilized as documented in the RAP.
The Medical Officer and supporting staff will implement the Projects Occupational Health & Safety Plan in the EMMP which will also apply to implementation of the RAP.
[bookmark: _Toc297195500][bookmark: _Toc297276902][bookmark: _Toc297278579][bookmark: _Toc297581297][bookmark: _Toc503735317]5.1.6	Work Plan of Environmental Management and Monitoring Plan
The preconstruction phase will last approximately one year. The construction phase will last 7 years. The post construction phase will involve site rehabilitation and establishment of an operating plan for environmental optimization. During this time there will additional baseline data collected to augment the information compiled during the EIA for incorporation into the forest management plan and design of the dam where certain design operations have been left open. Such information will also be used to modify the project EMMP, particularly in relation to the design of the construction camp and facilities and controls on the workforce.
[bookmark: _Toc204224552]A number of monitoring activities will be undertaken as in the preconstruction phase to provide baseline data for this plan and also to provide further design inputs into the dam construction and operational plan.


6. [bookmark: _Toc483809092][bookmark: _Toc483809093][bookmark: _Toc483809094][bookmark: _Toc483809095][bookmark: _Toc483809096][bookmark: _Toc483809097][bookmark: _Toc483809098][bookmark: _Toc297195502][bookmark: _Toc297276904][bookmark: _Toc297278581][bookmark: _Toc297581299][bookmark: _Toc503735318]MANAGEMENT OF ENVIRONMENTAL IMPACTS DURING CONSTRUCTION
The main contractor(s) will be responsible for implementing a Construction Environmental Management Plan as part of the construction contract. The Developer will apply certain principles in establishing this construction EMMP seeking to undertake best practice construction management giving full consideration to all environmental matters in connection to major construction activities, and attribute high consideration to the preservation of biodiversity and natural resources, to the prevention of pollution, to the public safety and to respect local communities.
The Developer will seek a commitment from its Construction Contractors to respect the following principles during the whole period of the construction activities:
· To protect the environment and to minimize construction impacts, by employing the best control    
· Mechanisms, procedures and processes within the limits of their economic feasibility.
· To comply with Developers EMMP, Lao environmental legislation and to undertake self-monitoring to ensure compliance and contract consults to undertake regular audits of performance.
· To respect internationally recognized good practices in environmental management and health and safety issues.
· To provide training and awareness programs to construction staff in order to achieve continual progress in health safety and environmental protection performance.
· To protect the environment on site and downstream by effective pollution control, minimum clearing of land, respect of local communities and their culture and where possible protect the forest and wild life therein.
· To implement efficiently measures outlined in the EMMP and regularly monitor relevant activities and results.
· To measure environmental performance by conducting regular environmental audits.
[bookmark: _Toc297195503][bookmark: _Toc297276905][bookmark: _Toc297278582][bookmark: _Toc297581300][bookmark: _Toc503735319]6.1	Construction Phase Components
There are number of project components containing similar activities with similar potential downstream impacts and mitigations to be implemented during the construction phase. These components area:
Surface Excavations and Construction which includes construction of the power house, the dam the water intake structure, the spillway chute the coffer dams, the penstocks the tail race canal and the switchyard.
· Underground excavations consisting of the construction of two diversion tunnels.
· Construction of Roads and access which can impinge on local communities
· The Construction Camp consisting of accommodation block, garages workshops and storage areas and buildings.
· The reservoir and transmission line which involves clearing and removal of large areas of vegetation.
[bookmark: _Toc297195504][bookmark: _Toc297276906][bookmark: _Toc297278583][bookmark: _Toc297581301][bookmark: _Toc503735320]6.2	Impacts and Mitigation Measures for each Component
The environmental impacts associated with each activity undertaken in each of these project components are similar and so too are the mitigation strategies. A total of seventeen socio-environmental impact mitigation plans associated with construction activities have been drafted, referred to as Environmental Management sub-Plans. These sub-plans are common to most construction projects and can be applied to each of the above project components and subcomponent activities. There are some sub-plans that are more specific to a particular project component than others.
[bookmark: _Toc297195505][bookmark: _Toc297276907][bookmark: _Toc297278584][bookmark: _Toc297581302][bookmark: _Toc503735321]6.3	Compliance Monitoring
The Construction Contractor will be responsible for ensuring his own activities are monitored on a day to day basis and that mitigation measures are fully implemented with construction activities. Each Environmental Field Officer (EFO) will conduct routine inspections of sites and activities in their area of responsibility to evaluate compliance with commitments defined in this EMMP. Compliance will be reported on standard forms.
The EM with the assistance of the staff of the EMU will ensure that monitoring results provided by the Construction Contractors are true and correct comprehensive picture of the current environmental situation and efforts at site level. To this end the EMU will implement a global environmental monitoring program that will indicates the effectiveness of the implementation of the Construction EMMP at all project sites.
[bookmark: _Toc297195506][bookmark: _Toc297276908][bookmark: _Toc297278585][bookmark: _Toc297581303][bookmark: _Toc503735322]6.4	Environmental Management Information System
To respond effectively to matters raised by the Environmental Management Committee and to effectively manage the environmental performance of the Project, the EMU will set up an Environmental Management Information System to process and record all monitoring data compliance, management decisions and corrective actions taken.
Anticipated documentation to be filed includes:
· Active and obsolete printed versions of the EMMP, sub-plans and site plans.
· All site plans as approved by the developer.
· All communications with environmental implications.
· All environmental monitoring reports from EMU and the Contractor staff.
· Quarterly Reports.
· Complaints register.
· Training materials.
· Training attendance registers.
· Non-compliance special reports
· Lao environmental legislation.
· Permits, legal documents and authorizing letters.
· Monthly site meeting minutes.
· Occupational Health and Safety reports.
· Medical reports.
· Disciplinary procedures.
[bookmark: _Toc297195507][bookmark: _Toc297276909][bookmark: _Toc297278586][bookmark: _Toc297581304][bookmark: _Toc503735323]6.5	Training Capacity Building
Both general training at induction and job specific training will be implemented through the contractor. This worker induction program will include training on the following:
· Worker's obligations regarding basic environmental and social protection measures.
· General measures to follow throughout the construction period, such as the prohibitions on hunting and poaching of wildlife, purchasing wildlife meat, fishing, gathering and harvesting medicinal or valued plants and trees, and possessing firearms, snares, traps and other hunting equipment.
· House cleaning and waste management in worker camps, in construction sites, along roads, nearby villages.
· Pollution control during construction activities.
· Ban of all kind of narcotic drugs for all employees of developer and contractor.
· Attending works while under the influence of alcohol.
· Measures for preserving health and the dissemination of vectors and transmissible diseases, including basics on hygiene.
· Disciplinary consequences for violation of the measures presented as part of the Environmental Awareness Program. The consequences will be important to add accountability to the EMMP.
· General Occupational Health and Safety issues will be addressed under the implementation of the OH&S Plan. The issues addressed under the awareness program will complement those in the OH&S Plan and will focus particularly on basic hygiene practices, vector control and AIDS/STD.
· The developer is aware of the risk of development of AIDS and STD among the workforce, as most of the workers will live far from family, for a significant period. In order to reduce the risk of transmission, a specific awareness program will be implemented during the project construction. The program will address all employees, with special attention for groups presenting higher risks such as truck drivers.
· The program will include:
· Information workshops for all workers on AIDS and STD transmission and protection measures.
· Readily available supply of prophylactics in the medical centers.
· Use of information posters to be posted in workers camps and in medical facilities buildings 
· Leaflets and information stickers.
Training activities will be organized as workshops, focusing on the presentation, content and application of specific procedures and measures included in the EMMP. Training will be supplemented using posters and signs in the workplace depicting the various steps of relevant procedures (explosive management, fuelling vehicles, spill response, etc).
Each participant in the general training program will be given supporting paper text and graphic documentation in his/her language. Videos for refresher courses will be prepared. Posters, in relevant languages will be posted around the site reminding workers of key aspects of their training in environment health and safety.
For supervisors and foremen, as well as staff working on environmentally critical activities, additional specific environmental training will be provided.
The developer will ensure that the staff of the Environmental and Social Management and Monitoring Unit will have appropriate educational and technical backgrounds according to the level of responsibility being undertaken. Staff implementing the monitoring program will be given job-specific training.
The Contractor will ensure that the Environmental Manager (EM) will have an appropriate practical background to provide foremen and subcontractors with advice on how to implement the Construction EMMP. The Environmental Field Officers are to be trained as necessary at the contractor's expense to undertake the monitoring of operations. The Contractors contract will specify that suitably qualified personnel are required to assist the EM to implement the EMMP.

7. [bookmark: _Toc297195508][bookmark: _Toc297276910][bookmark: _Toc297278587][bookmark: _Toc297581305][bookmark: _Toc503735324]
CONTROL AND CORRECTIVE ACTIONS FOR EMMP
The objective of EMMP monitoring activities is to ensure that mitigation measures listed in the ESIA and EMMP are implemented and are effective in minimizing or preventing negative environmental and social impacts.
Specific objectives of monitoring should include:
· At Construction EMU monitoring level, ensuring on a day to day basis that mitigation measures are fully implemented with construction activities, and that results observed comply with the contractual obligations, national laws and regulations and Developer's requirements.
· Ensuring that monitoring results are true and correct, and providing the necessary environmental coordination and interface between the Construction Contractors.
· Provide the Developer with a comprehensive picture of the current environmental situation and efforts at site level.
· Conducting routine inspections of sites and activities in their area of responsibility to evaluate compliance with commitments defined in this EMMP.
Results of field observations, either documenting compliance or non-compliance with environmental requirements should be reported on standard forms. The use of these standard forms should help ensure that compliance-related observations are recorded in a consistent manner and in a standard format. As such, the information can be entered into the database that should be used to track the status of and allow analysis of non-compliance situations.
[bookmark: _Toc297195509][bookmark: _Toc297276911][bookmark: _Toc297278588][bookmark: _Toc297581306][bookmark: _Toc503735325]7.1	Non-Compliance Detection, Correction and Prevention
An important element of the internal communication process is the organized relay of nonconformance information. To prioritize management attention on the most important issues, noncompliance observations should be separated into three levels on the basis of importance, and communications requirements for the observations should be commensurate with the severity of the non-compliance situation.
The three levels of non-compliance situations are:
1) Non-Compliance Level I
Definition: A non-compliance situation not consistent with EMMP requirements, but not believed to represent an immediate or severe threat to people or to the environment. Repeated Level I concerns may become Level II concerns if left unattended.
2) Non Compliance Level II
Definition: A non-compliance situation that has not yet resulted in clearly identified damage or irreversible impact, but which potential significance requires expeditious corrective action and site-specific attention to prevent severe effects. Repeated Level II concerns may become Level III concerns if left unattended.
3) Non Compliance Level III
Definition: A critical non-compliance situation, typically including observed significant damage on people or the environment or a reasonable expectation of very severe impending damage. Intentional disregard of specific prohibitions is also classified as a Level III concern.
[bookmark: _Toc297195510][bookmark: _Toc297276912][bookmark: _Toc297278589][bookmark: _Toc297581307][bookmark: _Toc503735326]7.2	Environmental Records
To effectively manage the environmental performance of the Project, the EMU function should include a process to document and track non-compliance observations, decisions on situation resolution, corrective actions taken, and the observed results of those corrective actions in the Environmental Management Information System; this is also defined in section 6.4 of this document. The EMU should use a database to track and allow analysis of this information. The database should likely be capable of generating a variety of reports sorted by key fields which may include non-compliance situation level, non-compliance type, date range, location, etc. Topics of these reports would likely include:
· Comprehensive listings of all non-compliance situations observed.
· Summaries of non-compliance situations observed.
· Status of non-compliance situation resolution based on last monitoring observation.
[bookmark: _Toc297195511][bookmark: _Toc297276913][bookmark: _Toc297278590][bookmark: _Toc297581308][bookmark: _Toc503735327]7.3	Environmental Auditing
The Developer should initiate scheduled audits of the Project activities, construction sites and contractors against the requirements established in this EMMP and relevant sub-plans.
The Audit Schedule anticipates one Internal Audit every year. Additional audits may be programmed should a system non-conformance indicate significant areas of concern. Non-conformances or observations identified during audits should be subject to the provisions of corrective action.
Audit findings should be reported to the Developer and discussed with the EMU. An Action Plan for corrective action required from the audit should be prepared by the EMU, submitted to the Developer for non-objection and then implemented in a timely manner. Follow up monitoring should be undertaken to verify implementation of approved corrective actions and their effectiveness in preventing recurrence.
At the end of construction activities for each main Contractor a Post-Construction Environmental Audit should be carried out. This will establish the success or otherwise of Mitigation and rehabilitation work. An Action Plan for any outstanding issues should be developed by the EMU. Release of the final payment to the Contractor(s) should be tied to verification of site condition by the audit.
[bookmark: _Toc297195512][bookmark: _Toc297276914][bookmark: _Toc297278591][bookmark: _Toc297581309][bookmark: _Toc503735328]7.4	Senior Management Environmental Review
Senior management from the Developer should review annually the EMMP implementation to ensure its continuing suitability, adequacy and effectiveness regarding the project construction progress, and the Developer's commitment to continual improvement.
The review should utilize information collected by the EMU carrying out monitoring specified above, and results of audits. The EMU is responsible for ensuring that relevant information is collected for the Senior Management Environmental Review.
The review should address any need for changes to the environmental policy and objectives, and to the environmental activities and practices of the EMMP, in light of the audit results, of changing circumstances and of the commitment to continual improvement.
The Senior Management review should be documented and the results communicated to the EMU involved in the EMMP implementation.

8. [bookmark: _Toc297276915][bookmark: _Toc297278592][bookmark: _Toc297581310][bookmark: _Toc297195513][bookmark: _Toc503735329]
SPECIFIC ENVIRONMENTAL MONITORING ACTIVITIES
The responsible parties are as follows:
ESM: Environmental & Social Manager (from EMU) 
ER: Environmental Regulatory officer (from EMU) 
SR: Social Regulatory officer (from EMU)
CC: Complying Contractor (The contractor that the responsibility has been assigned to)
[bookmark: _Toc297193397][bookmark: _Toc297581736][bookmark: _Toc338577142][bookmark: _Toc503734641]Table 4: Specific Environmental Monitoring

	Category & topic
	Monitoring action
	Resp.
	Frequency of monitoring
	Monitoring criteria
	Contractor non compliance level*

	
	
	
	
	
	First notification
	Multiple notification

	Water quality management & pollution control

	Drinking water 
	Visual inspection of treatment facilities
	ER
	Weekly
	Cleanliness of system, etc
	
	

	
	Visual inspection of water sources protection
	ER
	Monthly
	Location, distance to pollution sources, fencing, information signs
	2 or 3
	3

	
	Water quality Monitoring in residence and main worker camps
	ER
	Weekly monitoring of potable water
Once a month, full
Analysis
	Color, odor, free chlorine 
	1 or 2
	2 or 3

	
	Water quality random monitoring in temporary camps
	ER
	Weekly monitoring of potable water
	Same as above
	
	

	
	Visual inspection of treatment facilities and water protection sources
	ER
	Bi-monthly
	Cleanliness of facility, maintenance register review, availability of chemicals & spare parts
	1 or 2
	2 or 3

	
	Review CC monitoring data
	ESM
	Bi-monthly
	Compliance with design criteria (WHO)
	2 or 3
	3

	
	Random sampling, main camps and temporary camps when required
	ESM /ER
	Monthly
	Color, odor, free chlorine, FC
	2 or 3
	3

	Effluents
	Routine sampling of treated effluents by operating CC
	ER
	weekly monitoring of treated effluents
	Temperature, pH, Suspended Solids (SS), DO, Fecal Coliforms 
	
	

	
	Visual Inspection
	ER
	Weekly inspection
	Cleanliness of station, drainage of sludge and screenings storage area, total infiltration of treated effluent

	1 or 2
	2 or 3

	
	Review of monitoring data
	ESM
	Weekly inspection by ESM

	Compliance with effluent design criteria
	2
	2 or 3

	
	Random sampling of treated effluents
	ER
	Monthly
	Discharge, temperature, pH, Suspended Solids (SS), Fecal Coliforms , DO
	1 or 2
	2 or 3

	
	Registration of sludge movements
	ER
	When required
	Date & volumes of movements: from station to disposal area and from septic tanks to station
	1 or 2
	2 or 3

	
	Review of sludge movements registration
	ER
	Once a month
	Date & volumes of movements; Cross check with landfill reception records
	1 or 2
	2 or 3

	Worker camps (main)

	Routine maintenance and monitoring of CC
	ESM /ER/SR
	Weekly
	Cleanliness of camps and maintenance of drainage &
sanitation facilities
	
	

	
	Registration of septic tank emptying operations
	ER
	When required
	Date of maintenance & facility concerned
	1 or 2
	2 or 3

	
	Visual Inspection of camps waste water and rainstorm water drainage
	ER/ ESM
	Bi-weekly
	General cleanliness of camp, collection and drainage of all water from sanitary facilities and canteens; stormwater drainage;
	1 or 2
	2 or 3

	
	Review of septic tank emptying operation register
	ER
	Once a month
	Date of maintenance & facility concerned
	1 or 2
	2 or 3

	Workers
Camps (temporary)
	Routine maintenance and monitoring of CC
	ESM /ER/ SR
	Weekly
	Cleanliness of camps and maintenance of drainage & sanitation facilities
	
	

	
	Registration of maintenance
	ER
	When required
	Toilets regularly maintained
	1 or 2
	2 or 3

	
	Visual inspection of facilities and camps
	ER
	Bi-weekly
	Appropriate system Condition of toilet
Defecation around camp
	1 or 2
	2 or 3

	
	Review of maintenance register
	ER
	Once a month
	Date of maintenance & facility concerned
	1 or 2
	2 or 3

	Construction areas
	Visual inspection of pollution control measures implementation
	ER/ ESM
	Daily/weekly
	Refuelling

 area and practice Temporary storage of chemicals Temporary storage of wastes
	
	

	
	Sampling of drainage water at area outlet
	ER
	Weekly
	SS, oil and fuel, FC
	
	

	
	Review of monitoring data
	ESM
	Monthly
	SS, oil and fuel, Fecal Coliforms
	1 or 2
	2 or 3

	
	Random sampling of stormwater outlet
	ER
	Monthly
	 pH, SS, Temperature
	1 or 2
	2 or 3

	Maintenance areas
(workshops, garages)

	Visual inspection of pollution control measures implementation
	ER/ ESM
	Daily/weekly
	Refueling area and practice Bunded storage for HM as waste engine oil, grease, hydraulic oil
Stormwater design (hydrocarbon separation pit)
	
	

	
	Ensure presence and maintenance of spill response equipment kit according to products stored
	ER
	Weekly
	Presence of equipment according to standard Procedures posted in the premises
Emergency response team identified & trained
	2 or 3
	3

	
	Registration of used waste generated

	ER
	Daily registration by garages and workshops as concerned

	Date & volumes
	1 or 2
	2 or 3

	Hydrology

	Spoil Disposal and Drainage

	Ensure spoil disposal areas located & designed in accordance with hydrological
Requirements
	ESM /ER
	As required when delineating disposal site
	Design and effective delineation of disposal site compared on map photo or GPS control
	
	

	
	Register claims from communities regarding flooding etc
	SR
	As required
	Location
Type of problem
	
	

	
	Ensure natural drainage respected or mitigated during earthworks and site development
	ESM /ER
	Weekly
	Visual observation
	1 or 2
	3

	
	Monitor spoil areas
	ER
	Bi-weekly inspection
	Visual inspection
	2 or 3
	3


	
	Record presence of impeded drainage and ponding or velocity increases
	ER
	Bi-weekly inspection
	Visual inspection
	2 or 3
	3

	Soil Conservation

	Erosion
Control Measures
	Ensure implementation of erosion control measures
	ESM /ER
	Weekly
	Visual observation Design documentation
	
	

	
	Ensure implementation of sediment transport reduction measures
	ER
	Weekly
	Visual observation
	1 or 2
	3

	
	Monitor stormwater drainage from concerned areas
	ER
	Bi-Monthly
	Suspended Solids
	1 or 2
	2 or 3

	Top soil protection
	Ensure top soil properly managed and preserved for eventual use in restoration
	ER
	Weekly during large excavation works As requested later
	Visual observation Design documentation
	
	

	
	Monitor application of design standards for erosion control and topsoil protection

	ER/ ESM
	Bi-weekly
	Visual observation
	1 or 2
	2 or 3

	Biodiversity Conservation

	Clearing
	Ensure demarcation & tree marking for clearing and respect of clearing limits
	ESM /ER
	Daily observation during clearing by Forestry Department
	No. of trees
	
	

	
	Ensure log evacuation completed before work starts
	ESM /ER
	Weekly
	Visual observation
	
	

	
	Monitor clearing operations by CC to ensure no trees felled
	ESM /ER
	As required
	According to Project design and Clearances given
	3
	

	Re-vegetation
	Ensure re-vegetation done with native species
	ER
	As needed, control site and nursery
	Species used not considered as exotic invasive
	1
	1 or 2

	Wildlife Conservation
	Check species used
	ESM
	As needed
	Species used are suitable
	1
	1 or 2

	
	Ensure hunting ban respected
	ESM /ER/ SR
	Daily observation
	Control at check-points the transport of any dead or alive wild animal
Presence of hunting gear Workers cooking wildlife meat
	
	

	
	Delineate sensitive natural areas to be
avoided and inform by flagging
	ESM /ER
	Random observation
	Direct observation of non avoidance by contractor staff
	3
	

	
	Ensure all staff attended environmental awareness program
	ESM /SR
	Random observation and review of training attendance register
	At least 80% workers on site at any time attended awareness program
	1
	2 or 3

	
	Monitor conservation efficiency
	ER
	Direct random observation
	Number of non-compliance observed including persons having not attended awareness program
	1
	2 or 3

	Chemicals and Waste Management

	Non-
Hazardous Waste Landfill
	Visually inspect & evaluate with emphasis on review on clay or/and synthetic liner permeability
	ER
	Weekly
	Design criteria
	
	

	
	Monitor maintenance and management of landfill
	ER/ ESM
	Weekly
	Access restricted, waste compacted, absence of Hazardous waste, pest control effectiveness,
	1 or 2
	2 or 3

	
	Visual inspection of leachate  leakage
	ER
	Rainy season
	Pollution indicators
	1 or 2
	2 or 3

	
	Random sampling of wells water &stormwater
	ER
	Seasoning
	Absence of pollution indicators
	1 or 2
	2 or 3

	
	Monitor landfill site cleanliness and management
	ER/ ESM
	Monthly
	Visual inspection of facility
	1 or 2
	2 or 3

	
	Monitor slope stability of disposal
	ER
	Weekly
	Visual inspection
	1 or 2
	3

	Garbage collection
	Ensure regular collection of garbage
	ER
	Weekly
	Visual inspection and organization of unit
	
	

	
	Monitor effectiveness of garbage collection
	ER
	Bi-weekly
	Visual inspection during site visits regarding equipment and presence of uncontrolled waste dumping sites along roads
	1
	2 or 3

	Hazardous Waste

	Ensure temporary storage sites comply with safety obligations
	ESM /ER
	Weekly site inspection
	Containers, labels, collection register, drainage water control, etc
	
	

	
	Ensure appropriate HW registration & disposal in accordance with obligations
	ER
	Weekly
	Registration, design of storage area (bunded and fenced area), containers quality, labeling, spill response kits, safety procedures posted, workers in charge trained and PPE available
	2
	2 or 3

	
	Inspection of temporary and main HW disposal sites
	ER
	Bi-weekly to monthly
	Same criteria as above
	1, 2 or 3
	3

	Hazardous Chemicals
	Ensure appropriate Hazardous material registration, storage & handling in accordance with safety regulation
	ESM /ER
	Weekly
	Registration, design of storage area (bunded and fenced area), containers quality, labeling, spill response kits, safety procedures posted, workers in charge trained and PPE available
	
	

	
	Inspection of Hazardous material management
	ER
	Monthly
	Same criteria as above
	1, 2 or 3
	3

	
	Eventual safe disposal of Hazardous Waste & Chemicals
	ESM
	As required
	According to HP State pollution Control Board and national specifications
	2 or 3
	3

	Cultural Properties

	
	Ensure no cultural site notified prior to works is disturbed without community agreement
	ESM /SR
	As needed
	Documentation review and site visit
	3
	

	
	Ensure procedure implemented if heritage discovered
	ESM /SR
	As justified
	Notification to Owner
Effective application of decisions on site
Temporary fencing of zone and signs posted
	3
	

	
	Monitor appropriate procedure implementation if heritage discovered
	SR
	Daily to monthly (risk based) checks at identified sites
	Effective suspension of works Temporary fencing of zone and signs posted
Subsequent conservation measures implemented
	3
	

	Access to Site and Road Safety

	Road safety
	Ensure implementation of road signs & speed reduction bumps
	ESM /ER
	Daily observations
	Compliance with design
	
	

	
	Ensure respect of signs & speed limits & parking areas by project drivers
	ER
	Daily observations
	Register non-compliances on project roads and on public roads
	1
	2 or 3

	
	Check road signs and respect of speed limits & parking areas
	ER
	Daily observations
	Direct observation
Number of non-compliances observed in a month
	1
	2 or 3

	
	Ensure trucks & vehicles appropriately maintained (engine, breaks, tires, lamps)
	ER
	Daily observation & registration of vehicles service maintenance
	Non-conformity observed on the road
Register of truck/car maintenance for sub-contractors
	1 or 2
	2 or 3

	
	Ensure truck load not overweight, stabilized and covered if bulk                           
	ER
	Daily observation
	Non-conformity observed on the road registered with No. of plate & driver name
	1 or 2
	2 or 3

	
	Monitoring of traffic safety
	ESM /ER
	Daily observation Random control point once a month
	Direct observation
Systematic control regarding truck condition & load and absorption of alcohol or drugs by drivers
	1 or 2
	2 or 3

	
	Ensure watering of roads is provided in residential areas and in dangerous/dusty road sections to limit dust emission
	ER
	Daily observation in dry season
	Visual observation
Number of waterings/day Number of watering trucks
	1 or 2
	2 or 3

	Barriers
	Ensure all areas of works and contractor compounds are adequately fenced
	ER/ SR
	Weekly
	Visual inspection
	1 or 2
	2 or 3

	Worker Health

	Health awareness program
	Ensure any worker attended awareness program
	ESM /SR
	Weekly
	Registration of training attendance
	
	

	
	Review training register to confirm employee training
	ESM /SR
	Bi-weekly to monthly depending on turnover
	At least 80% of staff at any time has received training
	1
	2 or 3

	STD and AIDS prevention program
	Ensure program implemented
	SR
	Bi-monthly
	At least 80% of staff at any time has received induction course, Posters printed and posted, Leaflet printed and distributed, Prophylactics available and number distributed

	
	

	Pre- employment and annual medical
checks

	Ensure pre-employment and routine annual medical checks for all staff, with particular check for respiratory and STDs

	SR
	Monthly
	Number of pre-employment checks Number of routine annual checks
Statistics of disease incidence
	
	

	
	Review registers
	ESM
	Quarterly
	Number of medical checks compared to number of staff recruited
	1
	2

	Medical facilities
	Ensure medical facilities implemented, equipped and appropriately staffed
	ESM /SR
	Monthly
	Staff & equipment available per facility
Number of consultations registered
	
	

	
	Monitor efficiency and cleanliness of medical facilities

	SR
	Monthly
	Visual observation
Inspection of medical supplies and sterile procedures


	1 or 2
	2 or 3

	Vector control
	Ensure measures implemented in worker camps and in construction sites
	SR
	Weekly
	Camps inspection for hygiene Awareness posters posted in camps and on working places Medicine for treatment available to staff
Prevalence statistics


	
	

	
	Monitor enforcement of control and effects
	SR
	Monthly
	Visual observation from camps inspection
Review of medical register

	1 or 2
	2 or 3

	Hygiene related disease control
	Ensure water-borne diseases and food- borne illness reporting, investigation and remediation procedures, implemented and effective
	SR
	Weekly 
	Number of cases and events Implementation of sanitation and waste management practices
Observation of good personal hygiene practices
	
	

	
	Monitor enforcement of control and effects
	ESM /SR
	Quarterly
	Visual observation from camps and canteens inspection Review of medical register
	1, 2 or 3
	2 or 3

	Occupational Safety

	First Aid Training and Field
Implementation
	Ensure Foremen and key personnel of "at risk" activity received First Aid Training

	ESM /SR

	Monthly

	Registration of personnel attending training and subsequent job affectation Ensure responsible staff for explosive, chemical and hazardous waste management
has attended training
	
	

	
	Ensure First Aid Kits available and fully supplied
	SR
	Weekly
	Review of equipment and location
	1 or 2
	2

	
	Monitor First Aid equipment and capacity
	ESM /SR
	Quarterly
	Visual observation of equipment, Review register of First Aid training attendance
	1 or 2
	2 or 3

	Injury/Illness reporting
	Verify implementation of occupational injury and illness reporting procedure

	SR
	Monthly
	Register and compile injuries and illness (occupational)
	
	

	
	Review OH&S efficiency
	ESM
	Quarterly
	Review register of Occupational injuries & illness % of change from previous quarter
	1 or 2
	2 or 3

	Safety procedures
	Verify availability and use of appropriate equipment and procedures
	ESM /SR/ ER
	Monthly
	Visual observation of procedure posters in key sites: Harzardous material storage, explosive storage, construction sites, garages, sticker in trucks, etc
	
	

	
	Verify adequate signage and barricades in hazardous construction zones
	ER/ SR
	Daily during field visits
	Visual observation
	1
	2 or 3

	
	Review OH&S accident prevention activities
	ESM
	Quarterly
	Visual observation and questioning of workers during site inspection
Number of non-compliance detected and trend
	1 or 2
	2 or 3

	Community Relations (Project Issue - Not Directly CC Responsibility to Implement)

	Community liaison
	Ensure participation of community/leaders in all monitoring activities directly affecting them
	ESM /SR
	Bi-monthly
	Regular contact with individuals and community leaders recorded
	
	

	
	Check employment opportunities
	SR
	Monthly
	Ensure PAP are given the opportunity to provide labor or services to the Project if they so wish monitored through community liaison
	
	

	Grievance Redress
	Ensure function of grievance redress mechanism
	ESM /SR
	Weekly
	Grievance Redress Cell available and at least twice a week
	
	

	
	Check Grievance Register
	SR
	Weekly
	Ensure all grievances recorded have been subject to a prompt response

	
	

	Compensation
	Ensure disbursement of funds
	SR
	Bi-Monthly
	Ensure all funds and actions for compensation have been disbursed/executed by the Project by liasing with communities
	
	

	Security
	Check police records
	SR
	Bi-Monthly
	Inspect police reports of project related security issues. Ensure that women's security is adequately catered for.
	
	

	Working/Living Conditions

	Migrant Labour
	Check eligibility
	SR
	Weekly
	Ensure no child labor is utilized by inspection of site and employment records
	
	

	
	Monitor dependents
	ESM /SR
	Weekly
	Ensure living conditions of dependents are acceptable to the Project by site inspection

	1 or 2
	3

	Fuel
	Check CC is providing wood or kerosene to workers and their  families


	SR
	Weekly and Monthly
	Visual inspection of camps
Inspection of CC fuel purchase
	
	

	Shelter
	Check quality of accommodation at camps
	ESM /SR
	Bi-monthly
	Ensure no un-authorized indigenous materials are used for building by visual inspection and check of CC purchase orders
Ensure provision of separate single and married quarters by visual inspection
	
	

	Facilities
	Check for presence of acceptable sanitation, washing and bathing facilities 
	ER/ SR
	Monthly
	Ref. water quality parameters above.
Ensure no washing and bathing directly in water courses or discharge of wastewater directly to streams etc.
Visual inspection
	
	

	Personal
Safety Equipment
	Ensure all workers adequately equipped with PPE.
	ESM /ER/ SR
	Daily
	Visual inspection to determine use of proper footwear, hard hats, goggles/masks, gloves etc where required.
Ref OH&S Sub-plan
	
	




1) Non-Compliance Level I: A non-compliance situation not consistent with EMMP requirements, but not believed to represent an immediate or severe threat to people or to the environment. Repeated Level I concerns may become Level II concerns if left unattended.
2) Non Compliance Level II: A non-compliance situation that has not yet resulted in clearly identified damage or irreversible impact, but which potential significance requires expeditious corrective action and site-specific attention to prevent severe effects. Repeated Level II concerns may become Level III concerns if left unattended.
3) Non Compliance Level III: A critical non-compliance situation, typically including observed significant damage on people or the environment or a reasonable expectation of very severe impending damage. Intentional disregard of specific prohibitions is also classified as a Level III concern.
[bookmark: _Toc503735330]
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