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CHAPTER I 

INTRODUCTION 
 

 

1.1. General 

The Initial Environmental Examination (IEE) of Nam Ngum 5 Hydroelectricity project 
was carried out by Dongsay Co Ltd in May-June 2005; the IEE report was approved by 
STEA in May 2006, with the condition, that further detailed study- Environmental Impact 
Assessment (EIA), Environmental Management Plan (EMP) and Social Action Plan (SAP) 
including Resettlement Action Plan (RAP) were to be carried out, despite the IEE report’s 
conclusion that the project as proposed had “No Significant Impact” to social and 
environmental conditions of the project area.  The additional ESIA study has been 
conducted in May 2006 which was focused on socio-economic impacts generated by the 
project especially affected assets within the proposed reservoir area were assessed and 
confirmed.  
 
This EIA report (main report), EMP and SAP (includes RAP) which are in separate 
volumes, present the findings of the detailed study, reflecting STEA’s regulatory 
requirement as well as local and international Environmental Protection Laws, Regulations 
and Guidelines for power project development in the Lao PDR. 
 
The main report consists of seven chapters which can be summarized as follows: 
 
Chapter I provides the introduction, the background of the project, particular details of the 
project owner as well as the author of this report. This chapter includes relevant 
institutional framework, laws and regulations. 
 
Chapter II provides the description of the project and project implementation schedule 
and project cost. 
 
Chapter III provides the description of the project areas and baseline data of the physical, 
biological as well as social economic environment of the area as well as project 
components, social economic conditions with regards to natural resources, health and 
livelihood of the affected or adjacent communities with the project area. 
 
Chapter IV identifies and provides evaluation of reasonable alternatives for achieving the 
project goal, while at the same time ensuring that the envisaged impacts are minimized or 
appropriately addressed.  
 
Chapter V identifies an anticipated environmental impacts and mitigation measures. 
  
Chapter VI deals with the Environmental Management Plan (EMP).  However, the full 
report of EMP is presented in separate volume.  The summary describes compensation 
measures, environmental monitoring procedure, including specification of budgets as well 
as institutional arrangement. 
 
Chapter VII provides conclusions and recommendation based on investigative, 
consultative results and others relevant laws and regulations. 
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1.2. Background 

Nam Ngum 5 Hydroelectricity project is one of several hydroelectricity schemes in Lao 
PDR and as the name indicates, it is one of the six (there is Nam Ngum 4A and 4B) and 
the last of the hydroelectricity projects in the Nam Ngum river networks. Nam Ngum 3 just 
immediately down stream from Nam Ngum 5 is currently under investigation for 
construction and its full supply level is 720 meters above sea level (masl) in comparison 
with 1,100 masl of Nam Ngum 5. The development of these projects, once completed the 
Lao People Democratic Republic (Lao PDR) will be relatively self-sufficient in energy 
consumption, in particular in the Northern region of the country where current electricity 
shortfall is supplemented by importing from Vietnam at nearly 20% higher rate than the 
export tariff (to Thailand).   

Lao PDR has one of the least developed economies in Southeast Asia, and according to 
the World Bank president Mr. James D Wolfensen in his recent statement on approving of 
Guaranty fund for NT2 hydropower project said “Lao PDR has an average income level of 
less than a dollar a day, and in many rural areas, it is considerably less than that children 
still suffer malnutrition in many parts of the country, and too many young people receive 
little or no formal education …” 
Lao PDR also has one of the lowest per capita rates of electricity consumption in all of 
Southeast Asia; however in comparison with its neighboring countries Lao PDR has 
considerable potential for hydroelectricity generation. Lao PDR at its current state of 
development only 623 Megawatts (MW) of an estimated 18,000 MW of hydropower 
potential has so far been developed; these hydro electricity developments, however small, 
have already been a major contributing factor to the country’s economic output for the last 
decades. 
Recognizing the disparities and potentials the Lao government is determined to address 
its socio economic problems –implementing its poverty eradication program and achieving 
its goal of being out of the Less Developed Country List by the year 2020, by capitalizing 
on its Hydroelectricity as well as its mineral resource potential. The development 
concentrates both on export earnings as well as fostering domestic economic activities by 
electrification expansion (targeted to attain 90% electrification by 2020) in tandem with 
other infrastructural development throughout the country. As identified in NGPES. 2004, 
the development of the country’s hydro electrical potential in particular “the rural 
electrification is essential and shall be an integral part of the national development 
framework”. 
The Nam Ngum 5 Hydropower Development Project is identified among others-Nam Mang 
3 (completed 2004) and Xeset 2 (started June 2005) and Nam Ngum 3 etc.,in “POWER 
SYSTEMS DEVELOPMENT PLAN FOR LAO PDR”, as one such potential that can be 
realized. The pre-feasibility of Nam Ngum 5 was prepared for the Ministry of Industry and 
Handicrafts, Department of Electricity, and World Bank, by Maunsell Limited of New 
Zealand, in association with Lahmeyer International of Germany in 1997. 
 

1.3. Name and Address of the Project Owner 

In accordance to the contract signed on the 22nd April, 2005 and the Amended 
Contracted signed on the 16th March, 2006 the author of the report is: 
SINOHYDRO CORPORATION,  
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Room 313, No. 1 Ertiao, Baiguang Road, Xuanwu District, 
Beijing 100761, P.R. China.  
(Representative office in Laos at Ban Phonesavanh Tay, Sisattanak District, 
Vientiane Capital City, Lao PDR) 

 
  Tel: in China  (86-10) 63416690 

  in Lao PDR 021-261045 
Fax:  in China (86-10) 63581797 

  in Lao PDR 021-312268 
 
 

1.4. Name, Address and Affiliation of the Author 

In accordance to the contract signed on the 22nd April, 2005 and the Amended 
Contracted signed on the 16th March, 2006 the author of the report is: 
Dongsay Company Ltd (DSC) 
Phonsa-At Village, Xaysetha District, 
Vientiane Capital City, Lao PDR 
 

Tel: (856-21) 450100, 020-5520990. 020-2200494, 020-5618431.  
Fax:  (856-21) 450100. 
 
 

1.5. Project Location 

The Nam Ngum 5 Hydropower Project is located on the Nam Ting, into which Nam Phat 
and Nam Sout flow. Nam Ting is one of the main tributary of Nam Ngum where the 
confluent is approximately 15 Km down stream from the proposed dam site, 300 km north 
of Vientiane Capital City in Lao PDR  Refer to maps in Annex 1-1.  
At the time of the survey, the proposed dam site was only accessible by foot or by boat 
(during the wet months) from Ban Chim which situates on the upper middle reach of Nam 
Ting of some 35 Km from Phou Khoun. 
 
Powerhouse area locates approximately 12km due east of the dam site on the right bank 
of Nam Ngum into which the water from the powerhouse is discharged. The powerhouse 
area is currently accessible (on foot) only via Ban Xiengdet from the main road to Xieng 
Khouang. Ban Xiengdet situates on the left bank of Nam Ting approximately 10km down 
stream from the proposed dam site. 
Ban Xiengdet according to Nam Ngum 3 proposal and from our villagers’ interview will be 
inundated and the villagers had officially been informed by the authority that they are 
required to be relocate within a couple of years.  
 
 

1.6. Purposes of the Project 

The “Nam Ngum 5 Hydroelectricity Project” among other Hydroelectricity projects 
throughout Lao PDR, is part of the Lao government Power Development Strategy which 
plan to achieve 90% electrification target throughout the country by the year 2020. 
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The development of Nam Ngum 5 Hydropower Project, and their associated sub-stations 
and transmission line, once completed will supplement electricity supply for Central and 
Northern region of the country; in part it will replace or lessen the high cost power import 
from Vietnam, in particular in Xiang Khouang province.  
 
It will play a significant role in fostering the rural economic activities including facilitating 
agriculture and aquaculture production, as well as rural industries. In addition to providing 
low cost electricity throughout the region it will also provide “waterway” access for 
communities living within the reservoir basin which would not otherwise be possible by 
land access; hence forming a vital contribution to the government’s endeavor in the 
implementation of its poverty eradication programs.  
 
 

1.7. Need for the Project 

According to the study on “Pre-Feasibility Study on Nam Ngum 5 Hydropower Project in 
Lao PDR” carried out in February 1997 by Lahmeyer International (Germany), in 
association with ENERGY EQUITY Corporation LTD of Australia, headed by Dr. Muir 
(Project Director), Dr. Negrassus (Hydropower Planning Engineer), Dr. Drabik (Water 
Resource Engineer), Mr. Burns (Geologist of Worley International); and the “Preliminary 
Review of Environmental Issues on Nam Ngum 5 Hydropower Project in Lao PDR” carried 
out in December 1997 by Melkyma Pty Ltd (Australia), the Nam Ngum 5 Hydropower 
Development Project can meet the current power demands of  Central and Northern 
region of the country. 
After the completion, the Nam Ngum 5 Hydropower Development project will provide: 
Annual energy production for domestic consumption and indirectly for export, estimated to 
be 507 GWh in an average year.  The project has been designed to optimize the economic 
output and minimize its impact on the local environment.   
 Increase in annual foreign exchange earnings (either in the form of import replacement) 

of Lao PDR by approximately US$20 Million which make significant contribution to 
overall economic output of the Lao PDR.  

 Further benefits from the project will include such as,  
Community development programs: 

• Fisheries and other aquaculture enhancements and development in the 
reservoir basin, 

• Increase Rural electrification,  
• Improved access- waterway and land access 
• Health and educational facilities, 
• Improved livestock ,crop and other agriculture production, 
• Village water supply and irrigation 

Private or Individual development potentials: 

• Recreational service facilities 
• Small medium enterprise (garage, general store, handicrafts, fish processing 

industry etc..,) 
• Tourist service activities as well as tourist business industry 

 In addition it will offer employment opportunities for the locals during construction and 
to a lesser extend during the operation phase. 
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1.8. Regulatory and Policy Framework 

1.8.1. Institutional and Legal/regulatory Framework 
Key organizations and agencies involved in the IEE and EIA process include: the 

Government of Lao PDR (GoL); the Prime Minister’s Office (PMO); the Science 
Technology and Environment Agency (STEA) which now is restructured and changed into 
the new authority namely “Water Resource and Environment Agency” (WREA); the 
Ministry of Agriculture and Forestry (MAF); the Water Resources Committee; the Ministry 
of Energy and Mines (MEM); the Environmental Management Unit of MEM’ Hydropower 
Department; the Ministry of Finance; the Department of Land Development and Planning 
which is under the National Land Management Agency, Prime Minister Office; the Ministry 
of Education; the Provincial and District Governor(s) Offices of the project location.  
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 are relevant to ensuring environmental 
and socio-economic issues are addressed during design, construction, and operation of 
the project: 
 
a. Related Laws 
1) The Lao PDR Constitution (1991) acknowledges the need for 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) Environmental Protection Law No.02/99/NA, (1999) does the following: 
   Assigns the Science, Technology and Environmental Agency1 (STEA or WREA 

now) the rights and primary responsibilities for protection, mitigation and 
restoration of the environment in Lao PDR. 

   Defines the environmental conservation responsibilities of other GOL agencies 
such as the Department of Electricity, Department of Forestry, etc. 

   States that environmental conservation comes before mitigation and restoration 
   Stipulates that those who generate an environmental impact are  responsible for 

the resulting damage caused 
   Directs that environmental management and monitoring units (EMMUs) be 

established at all levels of government, with responsibilities to include such things 
as: establishing and enforcing sector environmental plans; taking action to 
mitigate environmental damage; issuing orders to adjust, suspend, remove or 
close down activities that cause negative impacts 

3) Water and Water Resources Law (1997) does the following: 
 Classifies all catchment’s areas for various uses 

                                                 
1 Created by Decree No. 63/PM, which was superseded by Decree No. 68/PM in 1999. 
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 Promotes protection and rehabilitation of forests, fishery resources and the 
environment 

   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  

4) Forestry Law (No. 13/NA-2005) defines: 
   Principles and regulations on the use, management, protection, conservation and 

regeneration of forest resources with the aim of making forest resources a 
sustainable support to national economic and social development, ensuring 
protection and conservation of watersheds, guarding against soil erosion, 
protecting plant and wildlife species and the environment. 

   Five categories of forest (Protection, Conservation, Production, Regeneration, and 
Degraded) were identified. 

  Implementation responsibilities of the Ministry of Agriculture and Forestry (MAF) at 
the national level, provincial and district forestry offices, including responsibility for 
issuing land-use certificates at the district level. 

   That forest and forest land can be converted to other uses (e.g., for transmission 
line rights-of-way, etc.) when necessary and if in the public interest, and subject to 
approval from responsible authorities. 

   An individual or organization given permission to convert forest to another use is 
responsible for payment of a conversion fee, land reclamation and tree planting. 

   Provision for allowing long practiced activities such as collecting wood for fences 
and fuel, non-timber forest products (NTFP), hunting and fishing for non-protected 
species for household consumption, and other customary uses. 

   Provision for setting up a fund for activities such as protection and conversion of 
forests, tree planting, and forest regeneration to protect and conserve watersheds, 
the environment and wildlife. 

The Forestry Law also states that: 
   Compensation is based on the volume of timber (m3) of a given class or species of 

tree that will be cut down.  Compensation is only paid for timber removed from 
private forestry plantations.  No compensation is paid for timber removed from 
natural forests on public lands.  Nor is any compensation paid for removal of any 
kind of natural NTFPs, except for villagers’ planted NTFPs such as bamboo, etc.. 

   There is no requirement to replant trees on degraded land located away from a 
transmission line corridor, as compensation for removing trees to create a 
transmission line right-of-way.  Such forms of compensation only apply to 
reservoir clearing projects, where it is necessary to plant trees to stabilize slopes 
that could otherwise fail through a process of mass wasting.  

   Compensation rates range from US$23/m3 for lesser qualities and grade of timber 
species, up to a maximum of US$999/m3 for superior qualities of timber species.  
These rates are established by the Government of Lao PDR (GOL) as a schedule 
within regulations under the Forestry Law. 

   During the alignment survey, the Provincial or District forest office staff will assess 
the volume of natural or plantation forest that will be removed by a project.  An 
assessment report is prepared and sent to the Department of Forestry in 
Vientiane, which is responsible for evaluating requests for timber removal and 
providing approvals.   
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   Timber removed from a transmission line right-of-way by Electricite du Laos will be 
sold according to the regulations concerned under the Industry and Commerce 
Sector.  Where timber is removed from a private tree plantation, then EDL is 
responsible for compensating the owner of the plantation.   

   During transmission line construction, the Provincial Forestry Section or District 
Agriculture and Forestry staff will scale and mark all timber cut from the right-of-
way.  Fines will be levied against the contractor for any timber that is cut and does 
not receive a timber mark from the forestry department.  This is aiming to protect 
illegal logging. 

   EDL is responsible for paying for all costs incurred by the Department of Forestry, 
including costs of preparing timber cutting assessments during alignment surveys, 
and timber scaling and marking during construction. 

5) Land Law (1997) states that: 
 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. 
 Rights of those who have been allocated land, including the right to transfer that 

land, are protected by the State. 
 Individuals have a duty to preserve land in good condition. 
 A District may grant the right to use agricultural land and forest land within its 

jurisdiction for other land uses. 
 An individual’s right to use land can be terminated if the State expropriates the land 

to use in the public’s interest, but the State must pay appropriate compensation 
damages. 

6) Road Law (1999) states that: 
 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. 

7) The Electricity Law (1997) requires that: 
 EIAs need to be carried out on larger hydroelectric dam projects (as a minimum).   
 Electricity projects, including transmission and distribution projects, be licensed by 

the GOL, and as a precondition to the granting of a license, the project demonstrate 
that national socio-economic development objectives will be satisfied, and that there 
will be no detrimental environmental impacts 

 The licensee (in this case EdL) is responsible for ensuring that the environment is 
protected or damages paid for environmental degradation, and that residents are 
compensated in cash or in kind for lost properties, diminished living conditions, 
relocation or resettlement. 

 Inspection and enforcement be carried out for project activities. 
 

b. Decrees, Regulations and other International Conventions concerned 
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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.  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. 
In addition to the above Lao PDR statutes and regulations, the GOL is also a 
signatory of the following international conventions that may have a bearing on 
transmission and distribution projects: 
 UN Convention on Biological Diversity (1996) under which Lao PDR agrees to: 

 Develop a national biodiversity conservation and sustainable use strategy  
 Develop legislation for protecting species and populations that are threatened 
 Integrate conservation and sustainable use of biological resources into national 

decision making 
 Conduct EA of proposed development projects with a view to minimizing 

negative impacts 
3) PM Decree No. 102/PM on the Implementation of the Environmental Protection 

Law (2001) defines that: 
Development projects and all development activities that related to the environment 
shall be conducted as follow: 
   All development projects, including State and private owned, shall have an 

environmental impact assessment (EIA) before the establishment and operation of 
those projects.  They shall also have method and protecting or mitigating 
measures to protect social and natural environment that can be approved by the 
government. 

   The owners of the development projects shall have an obligation to bear the cost 
occurred in any process of EIA. 

4) PM Decree No. 192/PM on the Compensation and Resettlement (2005)  
The decree comprises six sections and nineteen articles.  
Section I is the general section sets out the objective and fundamental principle for 
compensation, and relocation of project affected people. It also provides instructions 
and measurement procedure for mitigation and compensation for all potential 
negative impacts on socio-economic and livelihood of the affected people within or in 
the vicinity of the project areas. Defines and classifies affected groups eg. the 
vulnerable and ethnic groups of affected people. 
Section II  states and defines the right of affected person in receiving compensation. 
Section III states and defines the compensation requirement and procedure, 
assistance measure during the relocation, settlement and livelihood development. 
Section IV defines resettlement and compensation components which states and 
emphasizes the significant of local culture and tradition, community participation in 
the process, grievance measure and budgetary consideration. 
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Section V  refers to enforcement procedure for both violator and complier. 
Section VI sets out the implement procedure as well as sets out the institutional 
frame work of responsibility.  

5) Regulation on Environment Assessment No: 1770/STEA dated 3/10/2000  
Key features of the Regulation are included: 
   Each Development Project Responsible Agency (DPRA) must ensure that any 

development project in the Lao PDR carries out Environmental Assessment (EA) 
in accordance with the content determined in this Regulation, and any regulation 
of its own line ministry. 
The Environment 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 EA 
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. 

   All project proposals that are submitted to the DPRA by a project owner, and all 
project proposals that are prepared by a DPRA must be included a brief 
description of the project, which include some following information: 
• Project owner. 
• Type of the project. 
• Scope of the project. 
• Project location. 
• Intended product. 
• Raw materials to be used. 
• Estimate of the quantity and quality of any solid, liquid, or air-borne wastes 

resulting from project construction or operation. 
• Number and origin of project’s intended labour force for construction and 

operation. 
• Anticipated positive and negative environmental and social impacts of the 

project. 
• Environmental mitigation measures that will be implemented during the project 

construction, operation and closure (if applicable). 
   The DPRA must circulate the project proposal document to relevant government 

sectors and local authorities, and must consider their comments in its 
environmental screening decision.  Line ministries may specify additional 
information to be required in project descriptions in their internal EA procedures. 

   Within 30 days of receiving a project description, the DPRA must complete the 
screening and explain the screening decision in writing to STEA (which now 
WREA) in the case of national projects or to the Provincial Science, Technology 
and Environment Office (STEO) for local projects.  Within 15 days of receiving the 
screening findings the respective environment office referred to above shall either 
notify the DPRA that it concurs with the decision, or shall instruct the DPRA to 
reconsider, taking into account relevant information or guidance.  Within 7 days 
after receiving the record of decision from the respective environment office, the 
DPRA must notify project owners of the result of the project screening to abide by 
the record of decision.  The DPRA must also notify the Environmental 
Management and Monitoring Unit (EMMU) of the concerned line ministries or local 
administration authorities for information and monitoring purposes. 
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   For those projects found by screening to be exempt from further EA, STEA (which 
now WREA) must issue an environmental compliance certificate within 15 days 
after receiving the screening record of decision from DPRA.  There are two types 
of certificate; one with conditions and another without conditions.  Those projects 
determined to be non-exempt from EA must proceed to conduct IEE. 

   For foreign investment projects, the IEE report must be written in Lao and English.  
Line ministries in their internal EA guidelines may set additional requirements for 
the contents of IEE reports and the number of copies of reports that are to be 
submitted.   

   If the IEE report concludes that no EIA is needed, an EMP must be developed 
within the IEE report, which must have the following contents: 

• Measures to prevent and minimize environmental impacts. 

• Programs for environment control and monitoring. 

• Responsibilities, organization, schedule and budget for implementation of the 
EMP and other issues that the DPRA may deem necessary for the protection 
of the environment. 

   During the IEE process, if it is found that the project needs an EIA, the IEE report 
must contain Terms of Reference for the scooping of a subsequent EIA. 

   The process for reviewing an IEE report and issuing an Environmental 
Compliance Certificate is the same for both the EA Regulation at the national level 
and for the Electricity Sector (see Regulation on Implementing EA for Electricity 
Projects in Lao PDR No. 447/MIH below). 

   The IEE report and the IEE’s EMP must receive approval from the DPRA before 
STEA (which now WREA) can issue the environmental compliance certificate to 
the project owner.  For projects requiring EIA, the project owner must, during the 
detailed design phase, prepare the detailed EMP based on the general EMP of 
the IEE already approved by STEA (which now WREA). 

   The project owner is directly responsible for the monitoring and evaluation of the 
EMP.  The DPRAs in central level are responsible for the inspection of the 
implementation of the monitoring and evaluation for the project environment 
where projects are approved at the central level. 

   In order to ensure the effective implementation, the project must establish an 
environmental unit.  The members of such unit may come from the company itself, 
hired staff, from an outside organization or be entities working on contractual 
basis. 

   The project owner of the Environmental Unit must establish monthly reports on 
project environmental monitoring to be sent to the concerned agencies, which 
include STEA (which now WREA)  or Provincial STEO, and the Environmental 
Management and Monitoring Units (EMMUs) of the concerned line ministries for 
information and supervision. 

   STEA (which now WREA)  or provincial STEO and the responsible line agency 
EMMU retain authority to directly control project activities, in order to ensure that 
project owners carry out effectively and regularly their environmental protection 
duties. 

6) Regulation on Implementing EA for Electricity Projects No. 447/MIH, dated 20th 
November 2001 
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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. 

   Upon receiving a description of an electricity project from the project owner (i.e., 
EdL or its consultants on behalf of EdL for the Rural Power Distribution Project), 
the Department of Electricity (DoE), which resides within the Ministry of Energy 
and Mines (former Ministry of Industry and Handicrafts), has 30 days to complete 
project screening to determine whether an IEE or more exhaustive EIA is required.  
STEA (which now WREA) has an additional 15 days to signify its concurrence 
with this decision, after which DoE has 7 days to provide the screening decision to 
the project owner.  The content of an IEE is determined through the screening 
process. 

   An IEE is prepared by the project owner, and submitted to the DoE for review and 
decision making.  Within 7 days of receiving the IEE, the DoE must circulate the 
report to other line agencies, local government authorities, and the public that may 
be affected by the project to comment on the IEE.  Government agencies and the 
concerned public have 30 days to provide their comments.   

   Within 40 days of acting on the IEE report (i.e., from the date the report was 
submitted to the DoE by the project owner), DoE must provide a written decision 
on the IEE to STEA (which now WREA).  DoE may recommend that: a) the IEE 
and its conclusions are revised; b) the IEE be accepted and the project approved; 
c) the EMP be revised; or d) terms of reference be developed for an EIA.  Within 
10 days of receiving the IEE, STEA (which now WREA) must approve the IEE and 
issue an Environmental Compliance Certificate, agree with DoE that an EIA is 
required, or indicate in writing to DoE that STEA (which now WREA) disagrees 
with the DoE decision.  

The GOL has also enacted five additional legislative instruments (one policy and four 
standards) for managing environmental affairs in the power sector of Lao PDR as 
follow: 
1 The first of these is the Power Sector Environmental Policy (No. 581/MIH.DOE, 

dated 04 October 2001), which requires the power sector to assist the GOL in 
meeting its social and economic objectives by managing its activities in an 
environmentally responsible manner.  This includes requiring appropriate 
environmental assessment and management to be undertaken to international 
standards.  

2 The environmental management standard addressing Environmental Management 
Documents for the Department of Electricity (No: 582/MIH.DOE, dated 04 October 
2001) establishes the process for developing various environmental management 
documents, including environmental management standards and guidelines.  This 
documents standard also identifies such things as the requirements for authorizing 
standards, consultation, and document control. 

3 The environmental management standard addressing Department of Electricity 
Environmental Records Management (No: 583/MIH.DOE, dated 04 October 2001), 
requires that an environmental records management system be established within 
the Department of Electricity.  The standard identifies the types and formats of 
environmental records that will be kept, requires that a database be created and 
that records be stored in one central, easily accessible location, such as the 
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Environmental Management Unit’s main office, and that record are available for 
borrowing during working hours.  

4 The environmental management standard addressing EMP for Electricity Projects 
(No: 584/MIH.DOE, dated 04 October 2001), sets out the requirements for 
preparing EMPs for electricity projects.  The standard indicates that: 
 An EMP is to be part of a Project Screening Report, IEE report and EIA report, 

whichever is determined to be required for a project. 
 An EMP 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 EMP 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 
EMP is under development.  The second stage is the process for implementation 
of the EMP. 

5 The environmental management standard addressing EIA for Electricity Projects 
(No: 585/MIH.DOE, dated 04 October 2001), sets out the requirements for EIA for 
electricity projects in Lao PDR.  The following noteworthy information is provided in 
the standard: 
 An EIA cannot proceed without an Environmental Screening and an IEE being 

first carried out. The extent of the EIA and its content depend on the project’s 
Environmental Screening and IEE, with the screening and IEE determining the 
content and terms of reference of the EIA; 

 The contents and requirements of an EIA for an electricity project, including 
requirements for public involvement and development of an EMP, are specified.  
Regarding public involvement, the standard indicates that the process for public 
involvement for any follow-up EIA that may be required by a decision rendered 
by STEA (which now WREA)  is scoped during the IEE.  Otherwise, public 
involvement for an IEE is limited to the DoE requesting comments on the IEE 
from project affected persons. 

7) MAF Regulation Nº 0524/2001, 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.  

8) 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 projects 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. 
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   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. 

   The IEE shall include the following information related to SIA: 
o Discussion of consistency with governmental regulatory requirement. 
o Brief description of the social conditions in the project area including an 

estimate of the number of people to be relocated, distribution of population in 
project area, a brief discussion of the local economy and primary source of 
income, the presence of significant cultural and infrastructure facilities that will 
be affected and a list of issues to be discussed in the SIA relative to the social 
conditions. 

o Preliminary plan for relocating the affected persons (Preliminary Resettlement 
Plan-PRP).  The PRP may provide budget and technical feasibility proposals 
(availability of relocation sites, etc.) for more than one technical design. 

o A preliminary assessment of land acquisition requirements and a determination 
of whether the land required for the project fall into forest/tribal or other special 
areas. 

o Description of indigenous groups in the project area (if any) to include status of 
the population from the perspective of the GOL, significant unique 
characteristics of the cultural tradition of the groups, special economic 
resources of the group.  

o Preliminary plans for protecting and enhancing the integrity of the indigenous 
groups. 

o Evidence for consulting with governmental agencies, local authorities, NGOs in 
the project area, and the Project Affected Persons (PAPs) including name of 
participants, date, location, subjects discussed, discussion results, agreed 
conclusions, and actions to be taken. 

   The Regulation for implementing environmental assessment for Electricity 
Projects requires all electricity projects in Lao PDR to be environmentally 
screened according to the amount of impact they will or will likely have on the 
environment.  A project must meet the following criteria to justify no further 
environment assessment:  “Because of its nature, size and location, the project 
can be expected to have immeasurable or insignificant environmental impact on 
natural resources, ecological resources, public health and public welfare”.  
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Source: http://oasis.fortunecity.com/bondi/346/laomap.htm 
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CHAPTER II 

DESCRIPTION OF THE PROJECT 

 

2.1. Scope of the Project 

The scope and extent of the project are, for civil work, to construct a Rollere 
Compacted Concrete Dam-104.5m high, with 258m long crest, gross reservoir storage of 
314 Mm3 and reservoir surface area of 15 Km2 , an 8.9 km headrace tunnel, an 2.4 km 
penstock and  power house. The works include the construction of temporary and 
permanent residential and other amenity complex in order to accommodate personnel as 
well as construction workforces during and after the construction of the project.  

Construction and “upgrading” of the main accesses, during and after the construction, to 
the dam, intake structure, surge tank and the powerhouse area will be a significant 
component of the civil construction work of the project.   

In addition to civil works, the scope of the project will include the installation of the 
electrical-mechanical components such as the generators, excitation equipment, 
switchgear, generator connections, main transformers, High Voltage (HV) substation, 
auxiliary power supply systems, control and protection equipment, and auxiliary work such 
as grounding and cabling. The transmission line, the switchyard at the powerhouse and 
the connection features will also form part of the electrical-mechanical installation work of 
the project 
 

2.2. Project Study Area 

The project study area in this report means that the area covers some villages that 
are located in the junction or near to the project area that are initially expected to be 
affected whether directly or indirectly by the project.  The project study area situates in the 
remote northern part of the country, the area straddles over southern Luangprabang and 
southwestern part of XiengKhouang province. The main dam is located at Phoukhoun 
District in Luangprabang province while the powerhouse is approx 10km due south from 
the dam site, which situate in Phoukout District in Xiengkhouang province.  The dam site 
is only accessible by walking from Ban Chim village along the Nam Soud and Nam Ting 
River. 

The project study area encompasses 280 households (of which 146 households have 
been interviewed) in 4 Villages (Ban Chim, Nammadao, Phavai and Longmieng) of 
Phoukhoun District, Luang Prabang Province, and 247 households (of which 63 
households have been interviewed) in 3 Villages (Xiangdet, Namchat and Somboun) of 
Phoukout District, Xiangkhoang Province.  

Out of all the seven villages that have been included in the study area, only one village 
namely Ban Chim has direct impact that is approximately 50 ha of rice fields would be 
inundated but none of the household needs to be relocated.  Ban Xiangdet locates down 
stream from the dam on the Nam Ting River, however, will be inundated, not from Nam 
Ngum 5 project but from the influence of the Nam Ngum 3 project, which at the time of the 
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survey its reservoir area was being cleared out and the main activity was logging of 
commercial timbers.  However, if Nam Ngum 5 project has been constructed and 
completed before Nam Ngum 3 project, Ban Xiangdet village will be also affected by Nam 
Ngum 5 project as a downstream impact, and that the mitigation measure will also be 
developed for such impact.  

2.3. Project Components 

Basic project components are shown in Annex Figure 2.3 and also listed below. 
They consist of: 

• The main dam situates downstream of the confluence of Nam Ting, Nam Sout and 
Nam Phat , it is of RCC gravity dam with an overall elevation height from the existing 
river bed of 104.5m high with crest length of 258 m and crest level 1,104.5 masl. The 
main dam is located at Phoukhoun District in the province of Luang Prabang.  

• The head race tunnel, penstock surge shaft and surge tank  connecting the dam at the 
intake to the powerhouse making the total length of over 10km due south of the dam 
site. Discharging the water directly into Nam Ngum 3 reservoir which has full supply 
level of 720 masl.   

• Powerhouse civil construction and electro-mechanical installation, with the gross head 
of 337m and the installed capacity of 120 (2x60) MW output rating with annual energy 
production of 507 Gwh. The powerhouse situates in Phoukout District in the province 
of Xiangkhouang.   

•  Transmission Lines of 115 kV capacity, with double circuits of ACSR 240 mm2  
consists of  one sections, 2.5km long connecting from switchyard of Nam Ngum 5 to 
Nam Ngum 5 Substation. 

• Temporary and permanent access roads, currently and at the time of the survey the 
access road alignments required to reach the dam site and the powerhouse area were 
not yet finalized. However, based on the geographical location of the main components 
of the project – dam site and powerhouse area, it will require two separate accesses, 
firstly for the “dam access”, from Road No 7, will be approximately 20 km long and 
secondly will be “powerhouse access” from the Dam site to powerhouse, 
approximately 14 km. 

The general project layout is shown in Annex Figure 2.3, and key features of Project 
components are listed below.   

Key Features of the Proposed Nam Ngum 5 Hydropower Project 

1.  RESERVOIR 

 Name of River:    Nam Ting 

 Name of River Basin:   Nam Ting 

 Catchment Area:    483 Km2 

 Full Supply Level (above sea level): 1,100 m asl 

 Minimum Operating Level:    1,060 m asl 
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 Reservoir Area at Full Supply Level:  15 km2 

 Gross Reservoir Storage:    314 Mm3 

2.  DAM 

 Dam type:      RCC gravity dam 

 Dam Height (above present riverbed):  104.5m 

 Crest Length:     258 m 

 Crest Level:      1,104.5 m 

3.  POWER FACILITIES 

 Power station rated output:   120 MW 

 Installed Capacity:     2 X 60 MW 

 Annual Energy Production:   507 GWh 

 Transmission Lines:  2.5 km of 115 kV, double circuits of ACSR 240 mm2 

 (From switchyard of Nam Ngum 5 to Nam Ngum 5 
Substation) 

 Gross head:      337 m 

 Headrace tunnel diameter:   4.2m 

 Headrace tunnel length:    8917m 

 Penstock diameter:     3.8m 

 Penstock length:     2443m 

 Surge tank diameter:    6m 

 Type of Surge tank:    Upper chamber type 

 Surge tank level:                                      1110.5m 

           Turbine:                                    2 X 60 MW  

 Rated Turbine flow:     21.14m3/s  

 
4.  ACCESS ROADS  
   New all weather road from Road No 7, approx 20 km (from NR-7) to dam 
           site and approx 14 km from the Dam site to Powerhouse site. 
          
            Construction:     34 km 
 
5.  RESETTLED PERSONS 
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 Resettled Persons:      None  

(But 3 affected households want to move to Phou Khoun District and Luangprabang 
town) 

6.  AFFECTED PERSONS (HOUSEHOLDS) 

 Affected households (lost of paddy field 50 ha):  49 households 

7 BASIC COSTS 

 Estimated Basic Project Cost (As-built Cost):  US$170 Million  

 

2.3.1. Dam Site 

The proposed dam is a rock-filled type with concrete face, located about 8 km east 
of the centre of Ban Chim village, and some 12.5 km south-west of the centre of Xiangdet 
village. It will be approximately 104.5 m high, 258 m crest length at 1,104.5 masl  dam. 

The gorge forms a natural dam site (Between Phou Pha Day and Phou Da Phor 
mountains) which is only 35 m wide at the bottom of the river bed.  Even at 1,100 masl or 
90 m above the riverbed, the width is only 170 m considering to be the most favourable 
dam site.  The dam will create a reservoir and regulate the natural flow of the Nam Ting 
which varies widely from the rainy and dry season, due to the low amount of flow during 
the dry season; Nam Ting down stream section from the dam would be dry.  The water is 
directed via a tunnel and penstock to the powerhouse and eventually discharged into Nam 
Ngum 3 reservoir 

The gorge at the dam site is 400 m deep and narrow with slopes of 30o to 40o which 
steepened locally to 50o. The river bed is rocky, appears to have little alluvium and the 
reach through the gorge is relatively straight. Most slopes have a dense cover of 
vegetation.  

Rock outcrop on the valley slopes is visible at the downstream end of the gorge.  The 
outcrop is of strong rock, possibly quartzite, and the bed is massive (10m to 15 m) and 
creates a sub-vertical bluff on the left abutment extending from river level to the ridge crest.  
The unit appears to have wide spaced joints. It is likely that rockfall from the bluff is 
relatively common although it is not possible to define the extent size and frequency of any 
future falls. Dam sites upstream of the bluff are preferable given the likelihood of future 
collapse. 

Bedding dip is estimated 40o to 50o downstream and this appears to be consistent along 
the ridge to the north and south of the site and along adjacent ridges to the east. Bedding 
strike is parallel to the axis of the ridges which is also parallel to the likely axis of a dam. 

If is probable that a number of lithologies will be encountered at the dam site, ranging from 
the strong sandstone of the bluff to weaker sandstone, siltstone and mudstone.  
Calcareous beds may also be present although is little evidence of limestone variable.  
Thin beds typically have more closely spaced joints. 
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2.3.2. Reservoir 

The catchment area above the main dam site is 483 km2 and contains three rivers 
Nam Phat, Nam Soud and Nam Ting.  The reservoir will have an area of some 15 km2. 

Maximum dam height has been set at about 104.5 m to avoid flooding productive low-lying 
land in the Muong Chim basin.  At that elevation the impoundment also avoids partly 
inundating the limestone (karst) topography on the north side of the basin.  There the 
limestone may act as a potential leakage path from a high level reservoir although this is 
unlikely given the considerable distance to the catchments boundary.  

Two villages; Ban Chim and Ban Xiangdet have been identified as affected villages which 
lie within the project area but neither will be affected by the inundation of the reservoir 
area, except some paddy field at Ban Chim village that will be inundated.  Ban Chim is 
within the catchments area of the reservoir but none of the household is to be relocated; 
however most of the paddy field (according to our GPS level taken during our survey and 
the given contour map of the area) would be inundated. 

Ban Xiangdet is located about 8 km downstream from the confluence of the Nam Ting and 
Nam Phat and near the dam site; it situates on the left bank of Nam Ting and is out side 
the catchments area of the reservoir, hence would not be impacted. However from our 
survey, BanXiangdet would be inundated by Nam Ngum 3 reservoir which has FSL of 720 
m asl. The village consists of 90 households with the total population of approximately 500 
people. According to the villagers they have officially been informed and discussion had 
taken place that they are to relocate to Ban Namkan approximately 20 km south-west of 
Ban Xiangdet. This relocation will be the responsibility of the developer of Nam Ngum 3 
project and the GOL. 

 

2.3.3. Powerhouse 

The powerhouse site situates in the Phoukout district, Xiangkhouang province, 
would be on the bank of Nam Ngum 3 reservoir (downstream of Nam Ting/Nam Ngum 
confluence).  The powerhouse would contain 2 Vertical Francis turbines with maximum 
combine output of 120 MW. 

Due to security reasons, visiting or surveying of the site was not possible during that time, 
hence the account of the environmental, topographical and others etc.., information  was 
based on previous information, available forestry map and  similar ground conditions as 
well as villagers’ interview.  

From available data and information and according to the study by carried out by Maunsell 
Limited of New Zealand, in association with Lahmeyer International of Germany in 1997, 
the site located at the toe of ridges and spurs and slopes above the sites are moderately 
steep. The proposed site is covered with evergreen and mixed deciduous forests (refer to 
forestry map attached). 

Again according to Maunsell and Lahmeyer, for options involving penstock at the surface 
care will be required to select penstock routes that avoid steep and potentially unstable 
slopes.  Weathering depths are likely to be in the range of 5 m to 10 m on slopes and at 
power sites, excavation is likely to be one or some combination of alluvium, slope wash 
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debris (colluvium) and weathered rock. Tailrace excavation is likely to be in alluvium and 
colluvium. 

 

2.3.4. Water Intake 

According to Maunsell and Lahmeyer, and from our survey the water intake is 
located at a significant distance upstream the dam, where the Nam Ting changes its 
direction (subject to final design, this arrangement may be altered).  With the minimum 
operation level (MOL) at 1060 m asl, the storage upstream the intake is 30 to 65 Mm3, 
more than enough to accommodate the expected siltation over 50 years of project 
economic life. 

The intake will comprise a bell-mouth entrance and a gate tower, and will be provided with 
roller gate and trash rack. 

The operating maximum discharge will be 42.9m3/s. 

 

2.3.5. Headrace Tunnel and Other Underground Work 

According to latest design (SINOHYDRO) the headrace tunnel alignment has 
been set by the location of the intake and the surge tank.  The tunnel will be 8917 m long 
with tunnel diameter of 4.2 m. 

The penstock with the total length of 2443 m and the excavated diameter of 3.8 m, 
underground type is selected then steep slope and stability of the rock as well as erosion 
protection should be considered. 

Other underground works include the surge tank, the valve chamber etc., would form a 
significant component of the above works 

 

2.3.6. Transmission Line 

In accordance with “Power System Development plan for Lao PDR” , prepared for 
Lao PDR, Ministry of Industry and Handicrafts, Department of Electricity, and World Bank 
in August 2004, prepared by Maunsell Limited of New Zealand, in association with 
Lahmeyer International of Germany. 

A 2.5 km of new 115 kV transmission line is from switchyard of Nam Ngum 5 Power 
Station to new collector 115 kV Substation near Nam Ngum 5 Powerhouse. The total cost 
for both 115 kV transmission lines and for a new collector 115 kV Substation near Nam 
Ngum 5 Powerhouse will be born by the Nam Ngum 5 Hydropower Project.  

 

2.3.7. Access Roads 

Existing national main roads in the vicinity of the project site are the RN13 and RN7 
as shown Annex Figure 2.3.  Both roads are paved roads and accessible throughout the 
year.  RN13 is the main road from Vientiane Capital City to Luang Prabang, while RN7 is 
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an arterial road branching from RN13 at Phou Khoune district due east linking 
Phonsavanh District of Xiangkhouang province to the rest of the country.  

The construction of the Nam Ngum 5 Hydropower Project will require considerable 
upgrading of existing access roads and construction of new all weather roads, both for 
temporary access as well as permanent access. The followings are access routes 
considered viable and has minimal potential impact on the environment as well as 
beneficial to local community: 

o Access road to dam site: two alternatives routes have been considered and based 
on the distance and their potential environmental impact : 

1. Access road to dam site (option I): Upgrading of the existing road, from Ban 
Longmiang on RN7, (11 km east of RN13/RN7 junction) to Ban Chim, Phoukhoun 
District, Luang Prabang Province with the total length of 23Km. The road alignment 
follows Nam Soud on the ridge before it reaches Ban Chim.  From Ban Chim to the 
dam site with the total distance of 12 km, the alignment follows the edge of the 
future reservoir and crosses Nam Ting and part of the reservoir before it reaches 
the dam site. Overall the road from RN7 to the dam site will be 35Km long 
(including two bridges crossing part of the reservoir and Nam Ting). 

2. Access road to dam site (option II): Taking into consideration the unfavorable 
locations and shape of the future reservoir with respect to access from Ban Chim 
Village to the dam site, the most promising route alignment is from the north.  The 
alignment starts some additional 12 km to the east of Phou Soung (or some 24 km 
to the east of NR 13 north) following the Nam Phat valley to the south on its left 
side.  In total the road would have a length of some 20 km to the dam site.   

In summary, and as shown above the most favorable access route to the Dam Site 
is the option II, this is due its shortest distance hence minimizing adverse impact to 
the environment – erosion, destruction of habitat etc.; while the access route to the 
powerhouse has only one option. Other such as existing tract to Ban Xiangdet from 
RN7 would be flooded by Nam Ngum 3 project. 

 Access road to powerhouse site: After our investigation it is however believed that 
additional road would need to be constructed from the dam site itself to the 
powerhouse site. The distance from the dam site to the powerhouse site is 
approximately 14 km. During construction, one temporary bridge to cross the Nam Ting 
river at the downstream of the dam site will needed to be constructed.  Later, after 
construction of the dam is completed, the dam crest will be used as a bridge to cross 
the Nam Ting river from dam site to powerhouse site.   

 

2.3.8. Operator’s Village 

Currently the final design of the facilities or operator village is yet to be finalized; 
due to long distance apart between the dam site and the powerhouse area, it is therefore 
necessary for each site to have its own facility. 

However the facilities for each site shall include 12 two-bedroom houses, 3 buildings for 
junior staff, canteen, offices, and first-aid station.  They will be used by the Employer and 
the Engineers during the construction and after commissioning by the operator and the 
maintenance staff. 
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2.4. Project Implementation Schedule 

2.4.1. Detail Design Stage:  (8 months) 

This activity is scheduled to take approximately eight months. The works include 
appointment of consultants to carryout the detailed design on: (1) Civil structures of the 
dam, powerhouse and other components such as intake structure, waterways and surge 
tank; (2) Steel structures and mechanical equipment; (3) Design of electrical equipment, 
HV substation and transmission line, switchyard at powerhouse and others; (4) Access 
roads, administration building and others infrastructure requirements.  

The basic main component works:  

o Consultants selection 

o Topographical and geological survey  

o Detail designs 

o Preparation of tender and contract document 

 

2.4.2. Procurement: (3 months) 

This activity is scheduled to take approximately 3 months. The works include bid 
advertisement, contract processing and evaluation, selection of contractor and awarding of 
contract.  Breakdown details are: 

o Bid announcement 

o Preparation of bid document by contractors 

o Bid opening and evaluation 

o Contract negotiation and signed with contractors 

2.4.3. Civil Works: (4 years) 

The overall construction works are scheduled to take approximately 4 years to 
complete and these include the construction of the civil work such as dam, powerhouse, 
tunnels, access roads to dam and powerhouse sites; the construction of electrical work 
such as  HV substation, switchyard, transmission line and electrical equipment erection.  
All the construction works of the project are scheduled to commence at the same time, 
hence shortened the construction time considerably.  Breakdown details construction 
activities are: 

o Preparation works-Access Roads and Operation villages, UXO survey and 
clearance (if any) 

o Dam Construction 

o Spillway Construction  
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o Power Intake structure 

o Head Race tunnel 

o Surge Tank  

o Penstock and Valve Chamber  

o Powerhouse and associated works  

o Test and commissioning 

 

2.4.4. Electro- Mechanical Work (2.5 years) 

o Detail design and Manufacturing of equipment and transportation 

o Turbines Installation 

o Generator Installation  

o Switch Yards 

 

3.4.5. Transmission Line and Associate works (6 months) 

o Investigation 

o Equipment Design and Manufacturing 

o Erection of Towers and Conductors  

o HV substation 

o Test and commissioning 

As indicated above the project work schedule is divided into five main parts. They 
include detailed design, Procurement of consultant, Civil Construction works, 
Electro-Mechanical works and Transmission Line. 

The overall time schedule, from project design and preparation to the 
commissioning of the project is nearly 5 years. For more details is referred to the 
schedule below. 

 

2.5. Quantity and Quality of Raw Material to be used 

In accordance to the proposed type of dam the raw materials required would mainly 
be rocks and these rocks, as mentioned below, would partly come from the excavation of 
the underground works and the balance would come from the nearby quarry.  

o Approximate of rock requirement for the dam construction is 1.5 Mil m3   
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o Other raw materials such as sand and aggregates (river gravels) for concrete work 
would come from the  local or nearby sources “to be identified during the detail design 
stage” 

o Timbers and others materials, mainly for temporary works would be required but of 
very minimal quantity, hence of no significant impact on the environment. 

 

2.6. Quantity of Waste Products generated by the Project 

According to SINOHYDRO or from previous similar projects and according to the 
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 115 kV transmission line rights-of-way.  However, some of 
these “wastes” will not be without its usefulness. Apart The local nearby villagers living in 
the vicinity make use some of these wastes e.g. for firewood, raw materials for charcoal 
production, fencing component as well as using in constructions of farm buildings and 
animal sheds. In the case where  the forests contain significant quantity of commercial 
timbers ,  the trees with more than 30cm diameters will be identified, logged and sold off 
by  the ministry of Agriculture and Forestry (provincial and district forestry staff), prior to 
the clearing is taking place. As part of the environmental protection procedure, and in 
order to protect surrounding forests and other natural resources, burning off is not 
permitted.  

Excess Soil as a result of excavation and the preparation for construction of all the civil 
works mainly for dam site, access roads (total distance approx 34Km), powerhouse, 
operation village etc., and some of these excesses would need to be disposed off so that 
adverse impact to the surrounding environment is minimized. Because of the rugged 
terrain the access roads alignment would involve huge quantity of earth works- cut and fill, 
therefore most of them would be reused in the construction of these access roads. 

Rock Excavation Spoil resulting from the underground work-Head Race Tunnel excavation 
etc.., with the estimated total amount of 200,000 m3   and according to SINOHYDRO all 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 transmission line.  It is estimated that there will be 
approximately 1 m3 to 1.5 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 use 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.  

 

2.7. Project Cost 

 According to the revised cost carried out by SINOHYDRO the Estimated Total 
Project Cost is an approximately  US$196 Million, this includes: 
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Civil Works: US$99,118,000 

Metal Structure Works: US$21,943,000 

E and M Equipment:  US$24,152,000 

Engineering:   US$5,809,000 

Others: US$6,400,000 

Contingency: US$12,594,000 

As-Built Cost: 170,016,000 

IDC: US$17,649,000 

Commitment and Management fee of Bank: US$1,347,000 

Overseas Investment Insurance: US$6,896,000 

Financing Cost: US$25,892,000 

Total Project Cost: US$195,908,000 

 

 

2.8. Executing Agency 

Nam Ngum 5 Power Company limited is the Executing Agency for the project.   

Project detailed design, including detailed surveys (dam, powerhouse, headrace tunnels, 
substation, transmission line), preparation and evaluation of tenders, and construction 
supervision, will be carried out by consultants in accordance with the MEM and EDL’ s 
regulation and guidelines.   

Management of the project will be the responsibility of the general manager of Nam Ngum 
5 Power Company Limited, with day-to-day implementation carried out by an project 
management team, under the direction of the Distribution Manager.  Environmental and 
socio-economic aspects of the project will be the responsibility of Environmental 
Management and Monitoring Unit (EMMU).   

 

2.9. Annexes 

Annex Figure 2.3: Nam Ngum 5 Hydropower Project General Layout 

Annex Table 2.4: Project Implementation Schedule 
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Annex Table 2.4: Project Implementation Schedule 

YEAR  1 YEAR  2 YEAR  3 YEAR  4 YEAR
TASK DESCRIPTION 

MONTH J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D 

1       (A) PROCUREMENT                                                 
2 Tendering                                                  
3 Tender Evaluation and Award                                                
4       (B)  PREPARATORY WORK                                                 
5 Access Roads                                                
6 Operator’s Village                                                
7       (C)  CIVIL WORKS                                                 
8 Dam Construction                                                
9 Spillway Construction                                                
10 Power Intake                                                
11 Headrace Tunnel                                                 
12 Surge Tank                                                  
13 Penstock and Valve Chamber                                                
14 Powerhouse                                                
15     (D)  ELECTRO-MECANICAL  WORKS                                                 
16 Equipment Design & Manufacture                                                
17 Turbine Erection                                                 
18 Generator Erection                                                 
19 Commissioning of Units                                                 
20     (E)  SWITCHYARD                                                 
21     (F)  TRANSMISSION LINE                                                 
22 Investigation                                                
23 Equipment Design & Manufacture                                                
24 Erection                                                
25     (G) SUBSTATION                                                
26 (H) COMMERCIAL OPERATION                                                
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CHAPTER III 
ENVIRONMENTAL DESCRIPTION OF THE PROJECT AREA 

(BASELINE DATA) 
 

 

3.1. Physical environment 

3.1.1. General Physiography 
The Northern-Central Laos provinces of Luangprabang and Xiengkhouang are 

characterized by their young landscapes where ongoing processes continue to shape the 
land. The topography is predominantly steeply dissected hill country, ranging in elevation 
from 320 masl in valley bottom areas like Luangprabang and Xiengkhouang to over 2000 
masl on mountain ridges. The highest mountain is Phoubia Mountain, 2,820 masl at 
Xiengkhouang Province. Almost 90% of Luangprabang Province is mountainous.  
Xiengkhouang is also a rugged mountainous province.  The slopes of the lower hill zone 
tend to be steep where tributaries have downcut in V-shaped valley bottoms.  Upper hill 
slopes tend to be less steep and more rounded. Large flat areas are rare, occurring 
occasionally in Xiengkhouang Province and along the major rivers where valleys open up 
to allow river flood plains to develop.   

3.1.2. Features of the Project Area 
The Nam Ngum 5 Hydropower Project area is located on a left hand tributary of the 

Nam Ngumsome 150 km north of Vientiane, Lao PDR.  Downstream of the confluence of 
Nam Ting and Nam Phat the topography provides an excellent site for a concrete arch 
dam to be built on sandstone. The main access to the Project site is along National Road 
No. 13 North from Vientiane Capital City to the north at Km 257 (Sala Phou Khoune) and 
to the right with NR No. 7, from Sala Phou Khoune to Xiengkhouang province at Km 15 
and continue with small access road on the right hand side of about 20 km to Chim village.  
The project area covers two provinces; Luangprabang and Xiengkhouang, two districts; 
Phoukhoune and Phoukout and 5 village related boundaries.  However, only one village is 
directly affected by the project namely, Meuang Chim village, Phoukhoune District, 
Luangprabang Province. 

 
Ban Chim village is located on the upper part of the Nam Sout river which is a major right 
bank tributary of the Nam Phat river.  It has been recently established as the new district 
headquater. The army of Lao PDR was assigned to maintain a permanent camp within 
this area. Chim village consists of 155 households with total population is 994 people (378 
female). An area of some 200-300 ha is used for agricultural production mainly growing 
rice and crops and animal rising. However, only 49 households of Chim village are directly 
affected, the village itself is located above 1,100masl.  According to the field survey 
conducted by the Consultant’s study team (DSC), the affected households include only 
those households who use the land for agricultural production such as permanent paddy 
fields and farmland for growing crops with a total paddy field area of which is under 
1,100masl and has high potential flooding is approximately 50 ha.    
 
The project area is bounded by the catchment of three rivers; Nam Tinh, Nam Sout and 
Nam Phat Rivers. These rivers rise on the elevated slopping mountain and drain to Nam 
Ngum River, which is currently the main watercourse of the Nam Ngum1 and 2 
Hydropower.   
 



 NamNgum5-EIA Main Report       Chapter III: Environmental Description of the Project Area (Baseline Data) 
==================================================================================================== 

DSC Nov.  2007 3-2

The project area mainly is degraded forest and has been cleared for agricultural 
production including grazing due to most of the area is grassland which is suitable for 
animal rising. The forest areas that remain are mainly secondary and unstocked forests 
which are destroyed by slash and burned for shifting cultivation. Apart form the forest 
areas in upper Phou Da Phor Mountain, wildlife habitats and wildlife population are also 
destroyed and reduced.  

3.1.3. Soils 
According to OSTE (1993), soils in northern Laos tend to be heavily leached and 

acidic, with low water retention capacity, and generally low fertility. Combined with the 
rugged terrain, this limits the opportunities for intensive agriculture. 
As a result from the study conducted by FAO-ADB noted that based on observations 
made of road cuts on steep slopes, it appears that the bedrock has been thoroughly 
weathered in places to a depth of two or meters such that the original rock structure is not 
distinguishable. The study further reported that the A and B soil horizons on sloped 
ground are thick and relatively undifferentiated from one another, suggesting that erosion 
and soil genesis are in balance.  The soils were found to be acidic (pH 4.6-5.6) and of low 
to medium fertility, with limited available phosphate (FAO-ADB 1998, in WCTPC-IUCN 
(2000a) 
Margules and Pöyry, et al (2000) report that the National Agriculture and Forestry 
Research Institute (NAFRI) are undertaking a national soil classification for Laos, which 
was completed at the end of 2000. They provide the most definitive information on soils in 
Louang Phrabang Province, indicating the following (Margules and Pöyry, et al, 2000). 
The soils are mostly derived from siltstones, and sandstones on an ancient uplifted 
peneplain, which has been heavily dissected by rivers over time. These soils generally 
highly weathered, moderately deep (0.4 to 1.2 m or more) and well drained. However, the 
soils are typically acid (sometimes with pH less than 5), with relatively low organic matter, 
limited available phosphate, and only medium to low fertility.  There are also small areas 
of limestone outcrops, but these areas are generally very steep with shallow soils not 
widely used for agriculture.  The major groups of soils in Luangprabang consist of Acrisols, 
Alisols, Luvisols and Cambisols, with areas of gleyed soils also found in lowland areas.  
The soils are generally suitable for shifting cultivation or swidden provided that a fallow 
period of 7 years or more is maintained, except on steep slopes where sever erosion 
problems can occur following heavy rains. For more permanent agricultural systems 
involving annual cropping on less steep slopes (less than 36%), a combination of 
practices such as soil and water conservation measures, use of nitrogen-fixing legumes, 
and application of manure, compost or other soil amendments would be required.   
 

3.1.4. Regional Geology and Stratum Lithology 
In the long geological development and evolvement history, in the project area, 

Devonian System (D) and Permian System (P) of upper Paraeozoic era exist, which are 
mainly distributed in the large western part and small northern part of this area, accounting 
for about 50% of the total project area. And Triassic Period (T), Jurassic System (J) and 
Cretaceous system (K) of Mesozoic era exist, which are mainly distributed in the large 
eastern part of the project area, accounting for about 50% of the whole project area. The 
above strata of Upper Paraeozoic era and Mesozoic era are of conformable contact, 
invasion unconformable contact or fault contact. Sedimentary deposit of Carboniferous 
System and Devonian System is absent in this area. Moreover, slope wash and colluvium 
of Quaternary System is widely distributed on the slope surface. The alluvial of the 
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Quaternary System is distributed in the basins and terrace of Nam Ting River valley and 
Nan Ngum River valley. See table 3.1.4. 
 
Table 3.1.4: Strata Summary 

Geological Age 

Era Period Epoch Group 

Sym-
bold

Thick- 
ness

Hydrology geological 
Characteristics 

Quaternary Holocene 
Series 

 Q4 2~12 Rock blocks, broken stones interlaid with clay 
and sand and gravel; containing interstitial water 

Quaternary Pleistocene 
Series 

 Q2-3 20~30 Red clay, sand and gravel and clay, kaolin clay 
and black peat 

 
Cenozoic 
Era 

Late 
Tertiary 

Pliocene 
Series 

 N2~Q1 70 Sand, gravel and clay, containing interstitial 
water, partially confined water, water quantity: 
moderate~rich, good water quality 

Cretaceous 
System 

Upper 
Series 

Chamopa K2cp 400 Medium brown banded sandstone and siltstone 
and siltstone, at the upper part, it is white  
arkose-quartze sandstone, hard, joints and 
cracks develop, comparatively crushed. 

Cretaceous 
System~ 
Jurassic 
System 

 Phou Pha 
Nang 

J-Kpn 350 Red conglomerate, micaceous sandstone, white 
or brown siltstone, quartz-sandstone, the rock is 
hard and complete, but is east to be weathered 
with thick strong - weathered layer.  

Upper 
Series 

N 
am Sait 

 
T3ns 

 
700~ 
850 

Mainly of continental deposit stratum, the 
lithology is black sandstone, siltstone and 
mudstone, and at some part it is limestone, 
conglomerate and claystone. 
Sandstone area contain small amount of 
interstitial water; siltstone and mudstone is 
comparative water-proof layer, limestone and 
conglomerate contain rich ground water. 

 
 
 
Mesozoic 
Era 

 
 
 
Triassic 
Period 

Middle and 
Lower 
Series 

Phou Lek 
Phay 

T1~2pp 650 Mainly of continental deposit stratum. For the 
lithology, it is sandstone, claystone interlaid with 
lenticular granulite at the upper part; it is 
limestone, shale interlaid with siltstone at the 
middle part; and it is moderate and thick banded 
sandstone interlaid with granulite, porphyritic 
liparite, tuff at the lower part. 
Weathered zone of bedrock contains interstitial 
water, moderate water content. 

Upper 
Series 

Houay La P2h1 400 Liparite, basalt, andesite-basalt, grey 
arenoceous tuff. 
Weathered zone of bedrock contains interstitial 
water, rich water content. 

 
Palaeozoic 

Permian 
System 

Lower Na Lang P1h1 550 Mainly of marine deposit stratum. The lithology is 
limestone, siltstone, arkose-quartze sandstone 
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Geological Age 

Era Period Epoch Group 

Sym-
bold

Thick- 
ness

Hydrology geological 
Characteristics 

Series interlaid with clay stone, next there are volcanic rock 
including andesite, liparite and tuff. 

Weathered zone of bedrock contains interstitial 
water, rich water content. 

Carbonic 
System 

Middle and 
Lower 
Series 

Nam 
Thom 

C1~2n >50 Mainly of marine deposit stratum, the lothology is 
black sandstone, siltstone, shale and limestone. 

The rock body is hard and complete. Surface crack 
ratio is 12.48%. Spring output of 0.1~1.0L/S. 
Groundwater runoff modulus of 1.0~3.0 L/S. KM2 and 
mineral content is less than 0.1g/L. 

Devonian 
System 

Middle and 
Lower 
Series 

Na Sa D1~2n 900 For the lithology, it is sandstone, siltstone and shale 
interlaid with thin and medium banded limestone at 
the upper part; at the lower part, it is thin limestone 
and black siliceous limestone. 

The rock body id hard and complete. Limestone and 
sandstone contain rich groundwater; siltstone and 
shale are comparative water-proof layer. The 
groundwater is of HCO3-Ca.Mg, and mineral content 
is less than 0.2g/L. 

 

3.1.5. Water Resources 
The steep terrain of northern Laos is part of an intricate system of streams and 

rivers that form the Mekong River watershed.  Fourth order streams, which have their 
origins on the upper slopes of mountains, have downcut through the coluvial soils and 
weathered bedrock to form high gradient V-shaped watercourses.  Within the project area, 
these streams feed the larger third order (tertiary) streams and the main secondary rivers 
that are the principal tributaries of the Mekong.  Most villages are located within 1 km of a 
permanent stream, the primary source for drinking water in these rural areas. 

 
Table 3.1.5:  Summary of main Rivers and Streams within the area 

Districts Main Rivers and 
Streams Width (m) Average 

Deepness (m) Remarks 

Phoukhoune Nam Phat 4 0.8 

Phoukhoune Nam Soud 10 1.5 

Phoukhoune Nam Tinh 20 5-10 

Lie within the 
proposed Nam 
Ngum5 reservoir 

 Nam Madao 10 2.5  

 Nam Sanene 4 1  
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3.1.6. Run-off 
 Water vapor of rainfall in the catchment area mainly comes from the southeast wet 
moisture of South China Sea and southwest wet moisture of Indian Ocean. The yearly 
runoff distribution fully reflects characteristics of dry and wet seasons in a year. The basis 
of runoff data form the Num Ngum 1 hydropower project indicated that the total runoff 
accounted for 73.1% from June to October, only in August runoff occupying a quarter of 
the whole year.  Meanwhile the runoff from November to Aril only accounted for 15.3% of 
the total runoff and the driest seasons are three months with lower than 2% of the total 
throughout he year.   
In the good vegetation areas, sufficient water vapor and little effect of human activities, the 
yearly variation of runoff is stable. Taking inflow of Nam Ngum River (as the record for 
1949-1995), the platonic year runoff (14.2 billion m3) is more than 2 times (6.05 billion m3).  
At Kasy District, the hydrology station has recorded 8 years of measure discharge data in 
Nam Ngum catchment area with the ration between maximum and minimum runoff is 2.46. 
In the proposed Nam Ngum 5 Hydropower Dam Site, due to a lack of basic information, 
the hydrologic model, regional comprehensive method and cited hydrologic reference 
station were used to estimate the runoff at the dam site.  The Table below is a calculating 
result of catchment model which was adopted for the runoff series of dam site. 
 
Table 3.1.6: Mean Annual Runoff at Dam Site of Nam Ngum 5 

Month Item 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Discharge 
(m3/s) 

2.57 4.56 3.95 4.43 8.75 28.6 55.5 69.9 52.1 22.0 11.3 6.9 

Distribution 
(%) 

2.0 1.7 1.4 1.6 3.2 10.5 20.3 25.6 19.0 8.1 4.1 2.5 

Mean annual discharge: 22.8m3/s;  Runoff depth: 1,488.7 mm;  Runoff:  719 M m3 

Source:   Feasibility Study Report (Main Report, Vol. II), April 2006 (Sinohydro Corp. Ltd.) 

 

3.1.7. Climate 
The climate of northern provinces of Lao PDR is subtropical and strongly influenced 

by the annual southwest monsoon rains that affect the region from April/May to 
September/October (mean annual rainfall for the year 2004 at Xiengkhouang is 1,372mm, 
at Xaysomboune is 2,847mm and at Luangprabang is 1,392mm).  The period of the dry 
season between the three Provinces; Luangprabang, Xiengkhouang and Xaysomboune is 
not much different (from October to April) no rain may fall in some months except for 
Luangprabang in October.  The hottest month is March (29.2oC at Xiengkhouang, 28.1oC 
at Xaysomboune and 36.3oC at Luangprabang), and the coolest month is December 
(about 3.5 oC at Xiengkhouang, 6.0oC at Xaysomboune and 12.6oC at Luangprabang).  
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Table 3.1.7:  Climate Data for Luangprabang, Xiengkhouang and Xaysomboune 

Luangprabang Xiengkhouang Xaysomboune Month 
(2005) Avr.Max 

Tem.(oC) 
Avr.Min 
Tem.(oC) 

Rain 
(mm) 

Avr.Max 
Tem.(oC) 

Avr.Min 
Tem.(oC) 

Rain 
(mm) 

Avr.Max 
Tem.(oC) 

Avr.Min 
Tem.(oC) 

Rain 
(mm) 

January 28.1 13.5 0.0 24.2 8.0 0.0 23.9 8.7 16.8 

February 34.5 15.2 10.0 28.7 10.8 11.7 23.9 10.1 67.5 

March 33.2 17.4 82.2 27.7 12.6 4.9 28.1 12.9 47.9 

April 35.9 20.6 55.8 29.9 16.3 96.9 27.3 17.1 249.0

May 35.4 22.7 134.9 28.5 18.4 222.9 26.3 19.0 413.3

June 32.9 23.9 307.0 26.2 19.8 256.7 25.0 19.1 240.2

July 33.4 23.4 296.8 27.2 19.2 381.0 24.5 18.8 703.6

August 30.9 23.0 269.6 24.8 18.9 433.3 25.6 19.3 587.7

September 32.8 23.1 200.9 26.3 17.7 276.6 25.1 17.6 500.9

October 32.5 21.5 23.1 25.2 15.0 8.1 25.6 14.1 16.1 

November 30.4 19.1 31.3 24.2 12.9 35.7 25.3 12.1 4.1 

December 26.3 14.6 23.4 20.2 9.5 9.3 23.1 6.0 0.0 

Annual 
(Mean) 32.2 19.8 1,435.0 26.1 14.9 1,736.8 25.3 14.6 2,847.1 

Source: Department of Meteorology and Hydrology (2004) 

 
 
Figure 3.1.7:  Correlation of climate (RR and Temperature) for Luangprabang, 

Xiengkhouang and    Xaysomboune 
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3.2. Biological Resources 

3.2.1. General 
Lao PDR is located in the center of Indochina, sharing borders with China to the 

north, Myanmar to the northwest, Thailand to the west, Vietnam to the east and Cambodia 
to the south.  The total area of Lao PDR is 236,800 square kilometres.  Around 70% of its 
terrain is mountainous, reaching a maximum elevation of 2,820 metres is Phou Bia 
Mountain in Xieng Khouang province.  The landscape of northern Laos and the regions 
adjacent to Vietnam, in particular, are dominated by rugged peaks and hills.  The Mekong 
River, which flows through nearly 1,900 kilometres of Lao territory, is the main 
geographical feature in the west, and in fact, forms a natural border with Thailand in some 
areas.  Lao PDR contains parts of four biogeographic units within the Indochinese 
subdivision of the Indomalayan Realm.  Nam Ngum 5 project is covered two provinces; 
Luangprabang and Xiengkhouang that falls within the Tropical Lowland Plains Sub-Unit 
(10B), (Corbet and Hill 1992, and Mackinnon and MacKinnon 1986, Lao-IUCN 2000b). 
Lao PDR has one of the most pristine forest ecosystems in Southeast Asia.  It is estimated 
that half of its woodlands consist of tropical forest, in particular the primary forest.  In 
addition to the fascinating vegetation, Lao PDR plays host to a very diverse animal 
kingdom.   
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According to the Report on the Assessment of Forest Cover and Land Use during 1992-
2002, (Department of Forestry, July 2005) for the Northern Part of Lao PDR, 28% of the 
total land area is covered by the Current Forest1, while 66.5% is covered by Potential 
Forest2, an approximately 1% is other wooded area, 1.5% is permanent agriculture land 
and other land use types is covered about 3%. For Luangprabang Province, an 
approximately 13% of the total land area of the province is covered by the Current Forest, 
while 81% is covered by Potential Forest, 0.4% is other wooded area, almost 1% is 
permanent agriculture land and about 4.6% is other land use types.  Meanwhile 38.6% of 
total land area of Xiengkhouang Province is covered by current forest, 49% is covered by 
potential forest, 0.4% is other wooded area, an approximately 3% is permanent agriculture 
land and about 9% is other land use types. 

3.2.2. Forest and Vegetation Cover within the Project Area 
Based on a review of the 2002 Land Use and Forest Cover maps for the regions in 

which the Nam Ngum 5 Hydropower will be constructed, and from the villager’s interview 
as well as observations made during the field reconnaissance survey, the following 
observations were made regarding the conditions of forest and land use within the project 
area.   
The Land Use Types and Forest Cover maps show that within the project area which will 
be directly affected by flooding about 2% is mixed deciduous forest and about 24% is 
other unstocked and scrub forest, while approximately 71% is covered by grassland and 
only about 2% is paddy field and other agricultural land3 (see Annex Figure 3.2.2).  The 
area along the alignment of the headrace tunnel and penstock pipes, from dam site to 
powerhouse, which is 50 meters wide and about 12 Kilometers long, would indirectly be 
affected due to underground construction such as tunneling and surge tank construction. 
The area is mostly covered by the forest, about 62%, including Dry Evergreen and Mixed 
Deciduous Forests, while unstocked forest and scrub is covered about 32% and the rest 
are grassland (5.5%), (see Table 3.2.2 below).  However, the forest and land use types 
along the spillway tunnel will be affected during construction only. 
 
 
 
 
 
 
 
 
 
                                                 
1 Current Forest includes natural forests and plantation forests.  It is used to refer to land with a tree canopy cover of more 
than 20% and area of more than 0.5 ha. The trees should be able to reach a minimum height of 5 m.  The basis for the 
distinction between forest and other land use groups is the crow density.  In this study the natural forests are classified into forest 
types which composed of Upper and Lower Dry Evergreen Forests, Upper and Lower Mixed Deciduous Forests, Gallery Forest, 
Coniferous Forest, Mixed Broadleaved and Coniferous Forest, and Dry Dipterocarp. 
2 Previous forest areas where the crown cover has been reduced below 20% for some reason (logging or shifting 
cultivation) are classified as Potential Forest.  The potential forest includes Bamboo, old shifting cultivation areas (young 
secondary forests) and Temporary Unstocked areas. 

 
3 This include permanent and non permanent cultivation areas. 
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Table 3.2.2:  Land Use Types and Forest Cover within the Project Area  

 Land Use and Forest Types Area 
(ha) 

% Remark 

Mixed Deciduous Forest (MD) 53 2.30 

Unstocked Areas (T) and Scrub (SR) 563 24.45 

Swidden (Hay) (RA) 1 0.04 

Paddy Field (RP) and Other Agricultural 
Lands (AO) 

50 2.17 

Land Use and 
Forest types 

within the 
Reservoir at full 
supply level of 

1,100 masl 
including Dam 

site and 
Powerhouse 

 
Grassland 1,636 71.04 

 Total 2,303 100 

 
Directly 
Affected 

Dry Evergreen Forest (DE) 48 44.5 

Mixed Deciduous Forest (MD) 19 17.6 

Unstocked Areas (T) and Scrub (SR) 35 32.4 

Land Use and 
Forest types 

along headrace 
tunnel  

(an approx. 50m 
wide, 12km long) 

Grassland 6 5.5 

 Total 108 100 

 
Indirectly 
affected 

Source:  Forest Inventory and Planning, Department of Forestry (FIPD, DOF, 2005) 
 
 
BOX 1:  Definition of Land Use and Forest Types (Source: Department of Forestry) 
 

• Dry Evergreen Forest (DE):  The Dry Evergreen Forest type has a lower proportion of 
evergreen trees than the Evergreen type, 50% -80%. Except for in disturbed stands 
there is very little bamboo. Soil is usually deep. The forest consists of a considerable 
number of species of which 2 to 3 species tend to be predominant. 
i) Upper Dry Evergreen Forest (UDE):  This type of Forest is located at an altitude 

above 200 m. Some characteristic species of this type are Mai Khen (Hopea spp), 
Mai Do (Pterocarpus pelatus), Mai Nhang (Dipterocarpus alatus) Mai Peua 
(Lagerstroemia spp) and Mai Bak (Anisoptera spp). The height of upper and second 
storey is usually less than in LDE. 

ii) Lower Dry Evergreen Forest (LDE):  This type of forest is located at an altitude 
below 200 m. The second storey is usually dense and the height, varying from 10-
30 m, is usually quite even within the stand. 

 

• Mixed Deciduous Forest (MD):  In the Mixed Deciduous Forest type the deciduous 
tree species represent more than 50% of the stand. The forest storeys are not as 
dense as those of evergreen types and most of the seedlings and saplings are 
deciduous trees.  Most often bamboo occurs in this type of forest. 

i)    Upper Mixed Deciduous Forest (UMD):  This type of forest is located at an altitude 



 NamNgum5-EIA Main Report       Chapter III: Environmental Description of the Project Area (Baseline Data) 
==================================================================================================== 

DSC Nov.  2007 3-10

above 200 m. In moist areas there might be a lot of climbers, and it could be 
difficult to distinguish this forest type from the Dry Evergreen type. In dry regions 
the difference can be clearly seen. The type appears quite open with a 
considerable amount of bamboo and undergrowth. 

ii)   Lower Mixed Deciduous Forest (LMD):  This type of forest is located at an altitude 
below 200 m. 

 

• Unstocked Forest (T):  Unstocked Forest Areas are previously forested areas in 
which the crown density has been reduced to less than 20 % because of logging, 
shifting cultivation or other heavy disturbance. If the area is left to grow undisturbed it 
becomes forest again.  Abandoned ray and disturbed stands with a crown density less 
than 20% should be classified as Unstocked Forest Areas. Old ray in which seedlings, 
sapling and trees cover more than 20% of the area should be classified as some type 
of Current Forest. 

• Swidden (Ray) (RA):  Ray is an area where the forest has been cut and burnt for 
temporary cultivation of rice and other crops. The area should be classified as Ray 
from the time of clearcut until one year after it has been abandoned. Areas being 
prepared for clearcut but not yet clearcut and areas that have been abandoned for 
more than 1 year should not be classified as Ray. 

• Other Agricultural Land (OA):  Agricultural land being used for other agricultural 
purposes than agricultural crop cultivation, i.e. grazing of cattle, should be classified as 
Other Agricultural Land, unless the tree cover exceeds 20%. In that case it should be 
classified as some type of Current Forest depending on the tree species composition. 

• Rice Paddy (RP):  Areas permanently being used for rice cultivation.  Old paddy that 
has been abandoned and not been in use for more than one year should not be 
classified as Rice Paddy. 

 
 
 
 
According to the land use type and forest cover map, the field reconnaissance survey and 
villagers’ interview, a large portion of the project area has been already significantly 
disturb many years ago by conversion of forest land into other land use types such as 
slash and burn for agricultural cultivation, burning for hunting and so on especially within 
and around the proposed reservoir and dam site.  The only areas of land covered by 
evergreen and mixed deciduous forests occur on the upper slope of Phou Pha Day and 
Phou Da Phor mountain range where the powerhouse is proposed to construct.   Within 
this area there are some commercial tree species which include Fokinia chinensis (May 
Hing), Castanopsis annamonsis (May Kor), Cinnamomum iners (May Xikhay-Ton), 
Pterocarpus pedatus (May Dou Leuang), Terminalia corticosa (May Peuay-Dong), 
Chukrasia tabularis (May Nhom-Hin), Ailanthus fauveliana (May Nhom-Paa), Dysoxylum 
binectariferum (May Kuang-Deng), Keteleria tonkinensis (May Nhane), May Song, May 
Lang Chik and May Xai.  Some of these trees have reached the diameter ranging from 40 
to 80 Cm. 

 

3.2.3. Wildlife and Aquatic Animals 
Wildlife is the undomesticated animals and plants, which are living in nature.  They 

are including many types and species of a very small size up to a very big size of 



 NamNgum5-EIA Main Report       Chapter III: Environmental Description of the Project Area (Baseline Data) 
==================================================================================================== 

DSC Nov.  2007 3-11

vertebrates or invertebrates or any type of habitats, such as: mammals, birds, reptile, 
amphibian, fishes, insects and all type of plant’s communities.   
Lao PDR, overall is still harboring rich fauna, with many species’ populations and their 
habitats less depleted than many countries of the region. At least 166 species of reptile 
and amphibian, 700 bird species, and 100 mammal species occur in Lao PDR.  However, 
most of them are found only in the existing NBCAa.   
Currently, the richness of Lao PDR’s wildlife has less to do with conservation efforts than 
with the country’s low population density and consequently extensive forest cover.  
Although hunting pressure in the country is still far and wide, the relative abundance of 
habitat and, in some areas, its long distance from human settlements and the 
inaccessibility has provided partial protection for the country’s wildlife.  However, human 
population and development pressures are on the increase, especially since 1990 and 
consequently the wildlife population dramatically declines throughout the country.  
Threatened species recorded in Lao PDR, based upon November 1998 data from the 
WCMC, comprised 220 plants and 150 animals.   
 
Within and around the Project Area, wildlife conditions were surveyed and assessed by 
visual inspection and villagers’ interview as well as secondary data and information 
gathered from available sources in the authorities concerned.  Most local villagers within 
and around the project area including affected and unaffected villages were interviewed 
regarding their account of wildlife conditions within and around their village areas.  
According to the survey and villagers’ interview, only significant remaining habitats are on 
the steep inaccessible slopes of Phou Pha Day and Phou Da Phor Mountains and other 
undisturbed forests outside the project area. All wildlife has been and is still 
indiscriminately and extensively hunted. The majority of significant wildlife species have 
either been eliminated from the project area either due to the habitat losses through 
agricultural clearing mainly slash and burn cultivation or indiscriminately hunting practices 
which has been for generations a significant part of livelihood of local people. The table 
below shows the wildlife species found within and around the project area. 
 
 
Table 3.2.3a: Wildlife conditions within and around the Project Area 

English Name  
(Common Name) 

Scientific Name Within Project 
Area 

Outside 
Project 

Area 

Status 

Tiger Panthera tigris corbetti Mazak   Rare 

Leopard Panthera pardus Linnaeus   Rare 
Asian golden cat Catopuma temminkii Vigors & 

Horsfield 
  Rare 

Leopard Cat Prionailurus bengalensis Kerr    
Asian wild dog Cuon alpinus Pallas   Rare 
Sambar Deer Cervus unicolor   Rare 
Barking Deer Muntiacus muntjak   Rare 
Gaur Bos gaurus   Rare 
Wild boar Sus scrofa Linnaeus    
Southern Serow Naemorhedus sumatrensis   Rare 
Monkey Macaca Spp.    
Franci Langur Presbytis cristatus    
Non flying squirrel Sciuridae    
Reticulated Python Python reticulates    
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English Name  
(Common Name) 

Scientific Name Within Project 
Area 

Outside 
Project 

Area 

Status 

Jellow Tree Monitor Varanus bengalensis    
Tortoises Testudo sps    
Pangolin  Manis javanicus    
Pheasants Lophura sps    
Pied Hornbill Antracoceros albirostis    
Red jungle fowl  Gallus gallus    
Mountain Imperial Pigeon Ducula badia    
Grey peacock-pheasant Polyplectron bicalearatum    
Nak Nam (Smoot-Coated Otter) Lutrogale perspicillata    
Note: : Indicates “Appearance”.     :  Indicates “Disappearance” 
 
 
Similar to the survey of the fauna the aquatic animal’s survey were carried out, both by 
observation and villagers’ interview. In all the villages that are within the project area, 
seven villages were surveyed, interviewed regarding aquatic life conditions and their 
fishing activities. The results from the survey and interview show that within Nam Ting, 
Nam Soud and Nam Phat River (these rivers constitute the main storage reservoir) there 
are more than 20 main common species which belong to different families, some of them 
are described in the Table 4.2.3b.   
 
However from the interview it was found that there is one type of fish which is only known 
to this area, its local name is “Pa Nhoy” its highest weight caught (in fact hunted – by 
shooting with military rifle or home made spear) at Ban Chim was about 5-10 
kilograms/fish, and according to the villagers, Pa Nhoy lives only in streams or small rivers 
and confines to the tributaries within and the surrounding area of the project site. 
Impounding water resulting from the dam construction may limit the aquatic habitat of Pa 
Nhoy which may lead to reduction in population in the area.  However and luckily Pa Nhoy 
will not be threatened as specie, as Nam Chat and others streams in the surrounding 
areas where Pa Nhoy is also found, are outside the impounding areas of both Nam Ngum 
5 and Nam Ngum 3 project. Table below shows main species of fish found within and in 
surrounding project area. 
 
From the survey and the interview of villagers from the seven villages within and the 
surrounding study area, it was found that most households involved in traditional fishing 
activities; they are using nets (mainly gill nets, others are cast net, scoop net) hooks and 
other local traditional fishing tools made from bamboo such as traps of various types and 
so on Other common non traditional but illegal fishing method used are explosives, rifles, 
poisons and electrical rod etc.. Due to lack of law enforcement and control from the 
authorities such nontraditional techniques of fishing are widespread and most detrimental 
to aquatic life in the region. 
 
The majority of the local villagers fish on a part time basis or as a passing time activity or 
for their own daily consumption especially during the dry season; as such there was no 
commercial fisherman in the project area. However occasional surplus catches from these 
part time fishermen or women usually form a major part in general local enterprise within 
and the surrounding project area. Although fishing is not a main activity among the 
villages, it is however the main source of protein diet and a supplementary income activity 
for most villagers in addition to NTFPs collection activity during the dry season when 
agricultural production is in its lowest time.   
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Table 3.2.3b: Main Fish and other Aquatic life Conditions within the Study Areas 

Lao/Local Name  Scientific Name Nam Ting 
River 

Nam Phat 
River 

Nam Soud 
River 

Status 

1.   Pa Nhoy -    Rare 
2.   Pa Khiengphai Onycchostoma sp.    Rare 
3.   Pa Chath Propopuntius cf. laoensis    Rare 
4.   Pa Douk Clarias macrocephalus Gunther     
5.   Pa Khor Channa striata    Rare 
6.   Pa khea Bagarius yarrelli    Rare 
7.   Pa Kot Hemibagrus wycki    Rare 
8.   Pa Pak Hypsibarbus pierrei    Rare 
9.   Pa Lot Macrognathus taeniagaster     
10. Pa Lath Mastacembelus favus Hora    Rare 
11. Pa Kang Channa gachua Hamilton     
12. Pa Khao cf.  Systomus sp.     
13. Pa Sout Hampala dispar Smith    Rare 
14. Pa Phai Danio cf. aequipinnatus McClelland    Rare 
15. Pa Hangdeng Discherodontus ashmeadi Fowler     
16. Pa Langnam Mystacoleucus atridorsalis Fowler     
17. Pa Khao-noy Systomus  aurotaeniatus     
18. Pa Khao-mon Puntius brevis     
19. Pa Soy Henicorhynchus lineatus     
20. Pa Khikhom Osteochilus lini Fowler    Rare 
21. Two main species of crab     
Note: : Indicates “Appearance”.     :  Indicates “Disappearance” 

 

3.2.4. National Biodiversity Conservation Areas (NBCAs) and Protected Areas 
The Government of Lao PDR has developed a national protected area system for 

several years. The program to establish a national biodiversity conservation system4 has 
been active since 1989.  PM’s Decree Nº 164/1993 firstly established 18 NBCAs covering 
approximately 10% of the land area of the country, a further two (Dong Phou Vieng and 
Xe Sap) were added in 1995-1996 plus two corridor areas. The current area totals 3.4 
million hectares or 14.3% of the country’s area. In addition, provinces and districts have 
designated their own conservation areas5  and protection forests6  bringing the overall 
national total to 5,3 million hectares or 22.6% of the total land area. 
Ministry of Agriculture and Forestry (MAF) has overall responsibility for management of all 
categories of forest including those NBCAs.  Responsibility is delegated to the Department 
of Forestry (DoF), with the Forest Resource Conservation Division (FRCD) in the role of 
technical unit.  From DOF (FRCD) decentralized responsibilities are with the Provincial 
Agriculture and Forestry Division (PAFO) and the District Agriculture and Forestry 
Extension Offices (DAFEO) who manage the conservation forests, aquatic animals and 

                                                 
4 The Lao term ‘Pa Sa-nguan Heng Sat’ means ‘national conservation forest’.  To distinguish them from other types of 
conservation forest, the term ‘National Biodiversity Conservation Areas (NBCA)’, which more accurately reflects Government intent 
according to the wording of the Decree, has been adopted for English use (Berkmüller et al. 1995).  
5 57 provincial biodiversity conservation areas (PBCAs) totaling 932,000 ha and 144 district biodiversity conservation areas (DBCAs) 
totaling 504,000 ha. 
6 23 provincial protection forests totaling 461,000 ha, and 52 district protection forests totaling 56,000 ha. 
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wildlife within their jurisdiction. The DAFOs themselves must in turn cooperate with people 
living inside and on the periphery of the relevant forests. 
In addition to the NBCAs, the provinces and districts have also established a number of 
Provincial and District Protected Areas (PPAs and DPAs) including protection forests7.  
The location of these PPAs and DPAs is quite difficult to confirm especially in the field 
areas, as the Provincial Agriculture and Forestry Division (PAFOs) have no accurate maps 
of these areas except for the lists and numbers of PPA and DPA.  
However, as the result of conversion of land use and forest types, most of the land and 
forests within the project area have been disrupted by human activities (logging, slash and 
burn cultivation and others), and therefore it is unlikely there would be any forest 
conservation of any kind still existed.  
The pre-survey for selecting of the project was conducted and determined by the other 
survey teams before conducting IEE survey, the specific location of naturally vegetated 
areas, or areas of secondary species-rich vegetation cover like NBCAs, PPAs, DPAs as 
well as protection forests was confirmed in advance before the project has been sited and 
designed so as to avoid such important areas, wherever possible.  
Amongst 20 NBCAs throughout the country, only Nam Et-Phouleui NBCA with the total 
area of about 320,000 ha situates in  Luangprabang province; the project area situates 
well out side and some distances away from it. The project area does not contain any form 
of protected areas or forests of any kind hence impose no thread to NBCA or protected 
areas or forests in this region (see Annex Figure 3.2.4). 
 
Table 3.2.4: Summary of Biodiversity Conservation & Protection Areas (Nationwide) 

Category No. of 
areas 

Total area (Ha) % to national 
land area 

NBCAs or NPAs 20 3,313,596 13.99 
Provincial Conservation Forests 57 931,969 3.94 
Provincial Protection Forests 23 461,410 1.95 
District Conservation Forests 144 503,733 2.12 
District Protection Forests 52 55,713 0.23 
Corridors 2 77,170 0,33 

TOTAL 278 5,343,591 22.56 

Source:   Department of Forestry (2002). 

 
 

3.3. Social, Cultural and Other Conditions 

The demographic, ethnic, socio-economic and cultural conditions within the Project 
area have been documented using a variety of primary and secondary sources.  In order 
to provide data for load forecasting as well as the social analysis of the Project, the survey 
and interview were carried out for every affected village and households as mentioned in 
Section 3.3.1 (49 households from one affected village; Chim village).  Before conducting 
survey and interview, a consultation process with the local authorities concerned such as 
District Administration Office, DAFEO and village authorities was also carried out. 

                                                 
7 The Forestry Law also defines ‘protection forests’ as a distinct forest category (Art. 17) not intended for protection of biodiversity, 
environment or culture but for watershed protection, erosion control, national security and/or prevention of natural disasters. 
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Secondary sources of data/information included extensive district annual reports, 
provincial 2002 census data sets, demographic and other data collected directly from 
district and village authorities in the Project area; numerous studies, reports and other 
documents related to the project were also obtained. 

 

3.3.1. Population and Demographics 
The total population of Lao PDR stands at 5.6 million with 2.8 million is female.  At 

2.8 million, the proportion of people aged 15-54 years is 48% of the total (Initial Report on 
Census at provincial and district levels, NSC, Sept. 2005).  The national average for life 
expectancy at birth is 54 years (World Bank, 2000).  This means that the population is 
very young, with more than 40% aged less than 15 years.   

 
In terms of population distribution, 88% of Lao people lived in rural and remote areas and 
only 12% lived in urban areas (NSC, Sept. 2005).  The rural village is the basic social unit 
of the country.  According to the 2005 census, across the country there are nearly 10,600 
villages and 140 districts.  The average village population is 500, although actual 
settlements may range from as few as 20-30 households, to larger villages of more than 
300 households. 
 
The predominantly rural nature of Lao PDR means population densities are very low.  The 
national average in 2005 is 24 persons/km2.  The average population density in rural and 
remote areas is 9 persons/km2 and in Vientiane Capital City is 177 persons/km2.  The 
regional distribution of population densities with central region is 24 persons/km2, while 
northern and southern regions are 18 persons/km2 and 23 persons/km2 respectively (CPC-
NSC, 2005). 
 
As mentioned earlier, the project covers two provinces, two districts and only one village 
(Chim village) with total household is 155 and total population is 994 people while only 49 
households are directly affected by the project. The table below shows number of 
households being affected by inundation and that are not affected. 
 
Table 3.3.1: Villages and Households within the Project Study Area 

 Phoukhoune District Phoukout District 

Project Study Area  Affected 
Village  

Villages outside the Project 
area 

Villages outside the Project 
area 

 Chim Long-
mieng 

Phavai Namadao Som-
boune 

Namchat Xiengdet 

Total No. of households 155 60 21 44 60 91 96 
Total population 994 373 140 284 428 491 475 
Female 378 192 66 150 218 255 222 
Affected households 49 0 0 0 0 0 0 
 
 

3.3.2. Ethnic Composition 
Ethnically, Lao PDR is highly diverse, both in terms of number of ethno-linguistic 

groups and in the breadth of their higher linguistic diversity.  More than 230 spoken 
languages, belonging to four language super stocks, have been identified, making Lao 
one of the world’s most diverse countries.  With respect to location, the areas of highest 
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diversity are often in the remotest upland areas, particularly northern within and around 
NBCAs.  The 2000 Census identified 49 different groups with sub-groups totaling over 200 
(ADB, 2000).  Ethnic groups within the Lao territory are grouped in four major 
ethnolinguistic families.  These families commonly grouped into three categories that 
reflect the dominant languages, settlement patterns and agricultural practices.  
 Ethnic Lao, Tai Dam, Tai Deng, Lue, Phutai and other members of the Tai-Kadai family 

are also referred to as Lao Loum or “Lao of the valley”.  Together, they constitute about 
67% of the population of Lao PDR; the ethnic Lao, about 52%.  They tend to live in 
river valleys and plains up to elevations of 200-400 meters where they practice 
irrigated paddy rice cultivation.  In general, Lao Loum speak the national language and 
are practicing Buddhists. 

 Khmu and other members of the Austro-Asiatic family of ethnic groups have been 
present in Southeast Asia for over 5,000 years.  In Lao PDR, there are at least 35 
ethnic groups in this family, comprising about 23% of the population.  Also referred to 
as Lao Theung or “Lao of the mountain slopes”, they tend to inhabit the intermediate 
slopes, foothills and upper valley areas at elevations of 300-900 meters.  They have 
traditionally practiced upland rice or swidden cultivation, with a community rotating 
fields from a permanent village.  Many of these ethnic groups speak their own 
languages and most are animists. 

 The ethnic groups of the Miao-Yao and Sino-Tibetan families make up about 10% of 
the population of Laos, having migrated from China and Viet Nam 100-150 years ago.  
Also known as Lao Soung, or “Lao of the mountain tops”, they generally live in high 
mountain areas at elevations of 800-1,600 meters.  They also practice swidden 
cultivation, although they tend to be semi-migratory, moving their villages when existing 
plots decline in productivity.  As with Lao Theung, many Lao Soung groups speak their 
own languages and are animists.   

 
The level of integration of different ethnic groups in Lao PDR depends on a number of 
factors. In general, ethnic groups are distinguished by social structures and patterns of 
participation, as well as by how they allocate and use of land and other resources for living 
and maintaining livelihoods. Ethnic Lao and other lowland groups, as mentioned, generally 
speak Lao, the national language, and are considered to constitute the “mainstream” of 
Lao society. Ethnic groups classified as Lao Theung and Lao Soung are considered ethnic 
minorities due to, among other reasons, the fact that many groups constitute less than 1% 
of the national population and, cumulatively, they make up about one-third of the 
population.  They also tend to live in more remote areas, do not traditionally practice 
paddy rice cultivation and frequently most of them are unable to speak Lao. 
 
However, due to the frequent movement of Lao villages, there are varying degrees of 
integration of different ethnic groups.  These movements have occurred due to traditional 
patterns of swidden cultivation (or shifting cultivation) among Lao Theung and Lao Soung 
groups; displacements caused by war; and, GOL policies to relocate villages to stop 
shifting cultivation and/or to combine many small villages into one big village for effective 
development and administration.  There are now many rural villages with 2-4 major ethnic 
groups, compared with traditional patterns of a single ethnic group in a village.  As a 
consequence, many Khmu and other Lao Theung now practice paddy rice cultivation, 
instead of or in addition to swidden or shifting cultivation.  However, most Lao Soung 
continue to practice only swidden cultivation because most of them live in the northern 
upland areas.   
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As mentioned early, the project area encompasses only two districts in two provinces and 
one special zone, while only one village (namely Chim) and 55 households are directly 
affected by the project which consists of 3 small ethnic groups namely Lao, Hmong and 
Khmu.  Almost all of them practice paddy rice cultivation, while some of them practice 
swidden cultivation (or rotational/shifting cultivation), see details in Table below.   
 
Table 3.3.2: Summary of Ethnic Composition 

Luangprabang Xiengkhouang  
Items Phoukhoune District Phoukout District 

Overall Districts   

Total Village 43 42 

Total Household 3,117 3,899 

Total population 20,233 24,445 

Female 10,003 11,911 

Ethnic population 667  1,116 

% of Ethnic population 3.3 4.6 

Within Project Area   

Total Affected Village 1 0 

Total Household 155 0 

Total population 994 0 

Female 378 0 

Ethnic population 980 0 

% of Ethnic population 98.6 0 

Percent of Ethnic Group within Project Area based on Ethno-linguistic groups 

1. Tai-Kadai 14 (1.4%) 0 

2. Mon-Khmer 477 (48.0%) 0 

3. Hmong-Mien 503 (50.6%) 0 

4. Sino-Tibetan 0 0 

5. Not State 0 0 
Sources: - For overall district, data is based on Initial Report for the National Census 2005 (NSC). 

  - For the Project Area, data is based on field data collection and interview (May, 2005). 
- The Project Area here is focused on the villages locate within the catchment area that will be 
directly affected. 
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3.3.3. Health and Educational Conditions 
The social well-being of a country relates to its ability to meet basic human needs 

as indicated by health, including, maternal and child health, nutrition and access to safe 
drinking water, sanitation and, education, including educational achievement and literacy.  
Overall, the levels of social well-being in Lao PDR tend to be low, in absolute terms and in 
comparison with other countries. Reflecting overall national trend with respect to level of 
health and education, the villagers living within and the surrounding area, are low and 
poor.   

 
Health and disease conditions within the Project area:  
The Table below summarizes some of the disease conditions during the last three years 
that occurred within the project area. Some of the diseases are not very dangerous or life 
threatening, but others need to be closely monitored and paid attention to such diseases 
are  Malaria, Dengue fever and Tuber Culosis, which given the right condition can easily 
break out.   

 
Table 3.3.3a:  Disease Conditions during the last five years within the Project Area 
 Phoukhoune District Phoukout District 
 Affected 

Village  
Villages outside the Project 

area 
Villages outside the Project 

area 

Diseases Chim Longmieng Phavai Namadao Somboun Namchat Xiengdet 

Malaria        
Grippe  (Khai Watt)        
Tuber Culosis (Vannalokport)        
Diarrhea  (Thok Thong)        
Dengue fever        
Note: This focused only within the Project Study Area.       
 
 
 
 
Education:  
Table below shows that the educational levels of the villagers within and around the 
project area are quite different.  It was found that for each village and district, a large 
numbers of illiteracy are still existed, despite some claims of total literacy achievement. As 
shown in the table below Ban Chim has lowest % illiteracy (less than 10%), while Ban 
Namadao and Ban Phavai has highest illiteracy rate (over 90%) 
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Table 3.3.3b:  Educational Level of Villagers within the Study Area 

 Phoukhoune District Phoukout District 
 
 

Affected 
Village  

Villages outside the Project 
area 

Villages outside the Project 
area 

Educational Levels Chim Longmieng Phavai Namadao Somboun Namchat Xiengdet 

Uneducated: 
Female 

40 
25 

73 
51 

128 
66 

259 
145 

75 
50 

28 
5 

48 
32 

Literacy/Primary School: 
Female 

328 
204 

60 
25 

8 
0 

20 
5 

25 
10 

28 
7 

62 
14 

Lower Secondary School: 
Female 

45 
15 

15 
4 

4 
0 

4 
0 

5 
0 

16 
1 

8 
1 

Upper Secondary School: 
Female 

20 
5 

0 
0 

0 
0 

1 
0 

2 
0 

3 
0 

1 
0 

Grand Total: 
Female

433 
249 

148 
80 

140 
66 

284 
150 

107 
60 

75 
13 

119 
47 

Note:  This focused only within the study area and the children under 6 years old and the old 
persons more than 55 are not included. 

 
 
Labour Force:   
Within the Project area, based on the survey, and as shown in the table below Ban Chim 
has available over four hundred main labour forces and nearly three hundred secondary 
labour forces and next in line is Ban Xiengdet.  Whose proximity is around powerhouse 
area therefore the available of labour force would be a great advantage in the construction 
of the powerhouse and construction activities.  The Table below summarizes the number 
of main and secondary labours which are available for and can be committed to any 
activities during the Project construction as well as operational phase. 
 
Table 3.3.3c:  Summary of the Number of Labour Force within the Project Area 

 Phoukhoune District Phoukout District 

 
 

Affected 
Village  

Villages outside the Project 
area 

Villages outside the Project 
area 

Type of Labour Chim Longmieng Phavai Namadao Somboun Namchat Xiengdet 

Main Labour: 436 125 45 45 130 122 178 
Male 372 65 23 30 60 52 85 
Female 64 60 22 15 70 70 93 

Secondary Labour: 279 18 18 30 50 56 44 
Male 122 8 13 20 22 14 24 
Female 157 10 5 10 28 42 20 
Note: This focused only within the Project Study Area with the persons who are between 15 and 

50 years old were seen as main labour and between 50 and 60 years old were seen as 
secondary labour. 
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3.3.4. UXO Conditions  
UXO contamination is a very serious problem for the Lao PDR.  In addition to the 

human suffering and loss of life, UXO contamination blocks development in large areas of 
the country.  Thus the National UXO Decontamination Program addresses this issue 
which the government of Lao PDR considers as part of an important factor in 
implementing its poverty eradication program.   
 
During a ten-year period (1964 to 1973), the Lao PDR experienced intense ground battles 
and aerial carpet bombings.  It is estimated that over 500,000 bombing missions were 
launched over Lao PDR, and more than 2 million tons of ordnance were dropped during 
the 1964-1973 in Lao PDR, while about 30% of ordnance failed to explode, leaving large 
areas of the country littered with unexploded ordnance (UXO). Severe UXO contamination 
still affects 15 provinces; Luangprebang and Xiengkhouang are among the worst affected 
areas (NGPES, 2004). The affected areas represent over 50% of all agricultural land 
(MAF/JICA, 2001).  
 
Three decades after the Indochina War, many people are still being killed or badly crippled 
from this ordnance.  The litter of highly dangerous ordnance denies access to much 
needed land, deters the planting of crops and grazing of livestock, and hinders collecting 
fuel and water.  It also discourages movement between villages and slows up transport 
and communication works, and generally undermines social and development activities.  
   
According to the interview of villagers carried out during the survey, paying particular 
attention to the construction areas such as the dam and powerhouse, there were no 
severe UXO contaminations. This was due mainly to successive agricultural activities such 
as clearing and burning, as well as being a non-strategic locality (during the war time) was 
spare from the enemy’s bombardment.  However, according to the villagers’ interview we 
see that there are some UXO types still remain within and around the project areas 
especially within the non-agricultural areas, but in small quantity as indicate in Table 
below.   
 
From these interviews and from the local information we acquired, it was evident that in 
general these areas in particular the project areas are clear from UXO. 
 
Table 3.3.4: Summary of UXO Conditions within the Study Area based on Villagers’ 

Interview 
 Phoukhoune District Phoukout District 

Project Study Area  Affected 
Village  

Villages outside the Project 
area 

Villages outside the Project 
area 

Chim Long-
mieng 

Phavai Nam-
madao 

Som-
boun 

Namchat Xiengdet Type of UXO  

N=  55  N= 24  N= 16  N= 22 N= 25 N= 30 N= 32 
M 79        
DK         
DK 52        
105 mm        
60 mm        
82 mm        
BLU-3        
BLU-26-B        
BLU-42-B        
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 Phoukhoune District Phoukout District 

Project Study Area  Affected 
Village  

Villages outside the Project 
area 

Villages outside the Project 
area 

Chim Long-
mieng 

Phavai Nam-
madao 

Som-
boun 

Namchat Xiengdet Type of UXO  

N=  55  N= 24  N= 16  N= 22 N= 25 N= 30 N= 32 
BLU-61        
BLU-63-B        
M-26-A-2 and M-67        
MK81/250        
MK82/500        
Chemical Bomb        
Others        
Note: N = Indicates number of respondents.    : Indicates “Appearance”.    
 
 

3.4. Economic Conditions 

3.4.1. General Conditions  
According to the National Growth and Poverty Eradication Strategy (NGPES, 

January, 2004), generally, poverty has indeed decreased dramatically over the last 
decade, as shown through the Lao Expenditure and Consumption Surveys (LECS).  
LECS-I in 1992/93 showed that 45% of the population was living below the poverty line.  
In 1997/98 (LECS-II) this proportion declined to 38.6% of the population – a significant 
reduction in the incidence of poverty.  Preliminary data from LECS-III in 2002/2003 
indicates that the poverty level may have fallen further to about 30%.  This is very 
encouraging.   

 
Agricultural households in Lao PDR are primarily subsistence farmers, with 94% of 
holdings producing mainly for their own consumption8. In 1997-1998, 67% of employed 
persons were involved in subsistence agriculture, including 26% of people working in 
urban areas and 74% of people working in rural areas. Table 3.4.3a summarizes the 
percentage of households working in subsistence agriculture and other activities in the 
affected districts within the Project Area. 
 
Approximately 18% of all agricultural land cultivated in 1998/99 had been cleared the 
previous year, with the Northern provinces having the highest rates of slash-and-burn 
cultivation in upland areas.  Due to insufficient water during the dry season, farmers 
generally grow one rice crop (upland rice) per year, during the rainy season.  About 25% 
of land holdings in Lao PDR also grow maize.  Vegetables are grown in small gardens 
along riverbanks, for household consumption and sale.  Permanent agriculture production 
within the Project area is only cash crops and rice.  Table below compare the amount of 
agriculture and livestock production of the two provinces to national statistic. 

 
 
 
 
 

                                                 
8 Agriculture production and livelihood systems are discussed in more detail in Section 3.4.3. 
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Table 3.4.1:  Summary of Rice and Crops Production and Livestock in 2004/2005 

Item Whole Country   
(Ton) 

Luangprabang 
(Ton) 

Xiengkhouang  
(Ton) 

I. Rice and other Crops  

Total of Rice Paddy 2,568,000 98,390 79,450

Seasonal/Lowland Rice 2,082,100 52,000 64,000

Irrigated Rice 271,100 6,790 250

Upland Rice 214,800 39,600 15,200

Maize 372,560 15,050 18,000

Starchy Roots 175,200 13,700 11,570

Mung Beans 2,100 245 90

Soy Beans 4,700 1,025 230

Peanut 12,400 727 445

Sesame 6,200 2,950 NA

Coffee 23,100 25 25

Tea 300 NA NA

Tobacco 33,000 NA NA

Cotton 2,200 96 NA

Sugarcane 223,300 2,450 NA

Pineapple NA 500 240

II. Livestock (Heads) (Heads) (Heads) 

Buffaloes 1,095,800 57,000 44,000

Cattle 1,272,200 39,000 89,000

Goat and Sheep 190,000 36,100 6,700

Pig 1,825,600 151,000 76,000

Poultry 19,801,100 1,345,000 793,000
Source: Agricultural Statistics 2006 (Ministry of Agriculture and Forestry). 

 
 
Household consumption expenditures for food are used to assess poverty in Lao PDR.  
Households that allocate 60% or more of their expenditures for the food are considered to 
be poor.  Households that allocate 80% or more are considered to be extremely or “ultra” 
poor.  In 1992-93 in Lao PDR, over 65% of the population lived in conditions of poverty, 
with 46.1% of the population deemed poor and 21.6%, “ultra” poor (World Bank, 1995). 
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3.4.2. Economic Conditions within the Project Study Area 
Based on the NGPES (2004) among two districts within the project area, only 

Phoukhoune district is identified as poor district with total number of 43 villages, while 18 
villages were considered as poor, total number of household is 3,117 while 1,964 
households or 63% is identified as poor where the total population is 20,233 of which 
female is 10,003.    
 
Based on the survey and villagers’ interview especially within and around the project area 
most of the villagers are still poor, except for Ban Chim village where most households 
were considered “above poverty line” this was due to “high incomes” deriving from 
permanent paddy field rice cultivation. 
 
Table 3.4.2:  Economic conditions among villages within the Project Study Areas 

 Phoukhoune District Phoukout District 

 Affected 
Village  

Villages outside the Project area Villages outside the Project area 

Economic 
Conditions 

Chim Long-
mieng 

Phavai Namadao Som-
boune 

Namchat Xiengdet 

Good 50 0 0 6 0 0 0 
Fair  7 0 0 17 0 2 18 
Enough for eat 78 8 3 13 9 63 49 
Poor 20 52 18 8 51 26 29 
Note: The figures in the Table indicate Number of Households. 
 
 
 

Household Economic Condition for 
Chim Village (No. of Households)

50

778

20
Good
Fair
Enough for Eat
Poor

Household Economic Conditions for 
Chim Village (Percentage)

Good, 
32.26%

Fair, 4.52%Enough for 
Eat, 

50.32%

Poor, 
12.90%

 
 
 
 

3.4.3. Agricultural Production and Livelihood Systems 
As mentioned early, most of the Lao people especially rural population, involve 

their livelihood mainly with agricultural productions which include a diversity of cultivation 
such as paddy rice cultivation, swidden cultivation, upland cultivation, cultivation of 
vegetable and crash crops, animal rising, fishing and harvesting of NTFPs, and others. 

 
Almost 100% of the study area is mountainous; most of the villagers rely on swidden 
cultivation and grazing their livestock in the upland area on the mountain slopes.  Only 
very small portion of land along the river flat such as Nam Ting in Ban Chim area that 
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permanent rice paddy cultivation is feasible, and had been exploited by some households 
in Ban Chim for few years; however this would be inundated after the construction of the 
dam.  
 
Rice cultivation: 
In Lao PDR there are two main agro-systems such as rice paddy cultivation and swidden 
cultivation which included shifting cultivation and rotational cultivation. The most common 
are rice paddy cultivation method and are widely practiced among the lowlanders, with 
availability of irrigation system double cropping per year are normally achieved. The 
swidden methods are most common among the highlanders-mainly ethnic minorities 
especially in the northern part of the Lao PDR including the project area.   However, within 
the project area especially Chim village, there are 53 households practice rice paddy field 
who will be affected by the project and some of them do the shifting cultivation. 
 
Cash Crops:  
Some households within the Project area practice temporary vegetable gardens near 
streams and houses where they grow a wide variety of vegetables and crops for 
household consumption.  Swidden households also grow a wide diversity of crops and 
vegetables during the rainy season, either intercropped with rice during the rainy season 
or in small plots near to the houses during both rainy and early dry seasons especially 
vegetables, maize, starchy roots and others.   
Subsistence households consume the majority of their crops, for either diet variation or for 
supplementation during rice shortages or to meet basic needs or some time they use them 
as animal feed.  Surplus vegetables and cash crops are sold in local markets.  Due to 
lower levels of productivity and greater distances to markets and lacking transportation, 
most of their crop production is for household consuming.  
 
Animal rising: 
Generally, nearly 90% of rural households raise one or more kinds of livestock, the sale of 
which contributes a major source of cash incomes.  On average, a household will keep 1 
buffalo and 2-3 heads of cattle. Cattle are like household savings, they can be cashed in 
in time of needs.  Buffalo keeping are mainly for use as draught animals in rice paddies, 
however in today world of technology, they are being replaced by Tok Tok multifunction 
tractor.  Goats have also been becoming very popular livestock among the villagers within 
the project area as they are hardy animal and in high demand for its meet and for sale.   
Villagers have also raised pigs and poultry such as chicken and ducks, for their own 
consumption and for occasional sale.   
 
Fishing and NTFPs Collection: 
Fishing is an important secondary activity for many rural households and in general fish 
are the main source of protein in the household diet as well as being a source of cash 
income.   
Within the project area some households fish in the streams, lakes and seasonal 
floodplains.  Simple gill net, casting nets and other traditional fishing equipment are the 
only fishing instrument employed. Illegal fishing technique such as using of explosive, 
using of poison, despite the government crackdown is still widely practiced, in particular 
within the project area. 
 
NTFPs play a central role in the rural economy, as they provide: 1) animal proteins (from 
wild meat, fish, frogs, shrimp, soft-shelled turtles, crabs and molluscs), 2) calories, 
vitamins and dietary fiber (from mushrooms, bamboo shoots, fruits and vegetables, honey), 
3) materials for house construction and handicraft production (bamboo, rattan, pandanus, 
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broom grass, paper mulberry), 4) traditional medicines and 5) cash income (from the sale 
of NTFP species). 
Within and around the project areas, apart from rice and other crops production, livestock 
and fishing which are seen as sources of income, NTFPs are also seen as important 
natural sources of most villagers who live traditionally dependent on natural resources for 
support their livelihoods (see Tables 3.4.3a and 3.4.3b).  Main NTFPs are available within 
and around the project area and have also high potential for generate family income 
include: rattan, wild mushrooms, bamboo shoot, wild fruits, wild vegetables, Nhot-Nhe 
(Calumus sp.), Nhot-Boun (Daemonorops schmidtii) and others.  However, the most 
mentioned NTFPs are available only in the forest areas that locate outside of the project 
area. 
 
Handicrafts and home businesses: 
Traditional handicraft within the project area is only for household consumption.  Some of 
these include weaving and basketry made from bamboo especially among Lao Soung 
group. From our survey however, villagers that are within the Project area are not 
involving in weaving or basketry as much as some part of the country. Small home 
businesses tend to focus only on activities that related to selling drinks and small 
consumption goods.   
 
Income and Sources of income: 
Based on the results from on-site survey and villagers’ interview, the results from Table 
below shows that villagers within and around the project area have many different sources 
of income.  However, the main sources of income of most villagers are agricultural 
production and livestock and non-timber forest products collection and fishing due to most 
of the villagers within and around the project area are directly dependent on natural forest 
to support their livelihood (see Table 3.4.3a).   The results indicate that the villagers who 
live within and around the project area derive their incomes from various sources. 
 
Table 3.4.3a:  Sources of Income within Study Area based on Villagers’ interview  

 Phoukhoune District Phoukout District 
 Affected 

Village  
Villages outside the Project area Villages outside the Project area 

Name of Village Chim Longmieng Phavai Namadao Somboune Namchat Xiengdet 

Total No. of HH 155 60 21 44 60 91 96 
Main Sources of 

Income 
No.
of 
HH 

% No.
of 
HH 

% No.
of 
HH 

% No.
of 
HH 

% No.
of 
HH 

% No.
of 
HH 

% No.
of 
HH 

% 

Agricultural Production 
and Livestock 92 59 60 100 20 95 44 100 60 100 50 55 85 88 
Non-timber Forest 
Products (NTFPs) and 
fishing 

100 65 58 97 0 0 44 100 0 0 0 0 0 0 

Small business and 
services 28 18 2 3 0 0 5 0 0 0 3 3 0 0 
Handcraft and small 
scale industry 0 0 0 0 0 0 4 0 0 0 0 0 0 0 
Government/Private  
employees or workers 40 26 0 0 0 0 0 0 0 0 0 0 0 0 
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Others 5 3 0 0 0 0 0 0 0 0 0 0 0 0 
Total 265  120  20  57  60  53  85  

Note:  - This focused only on the villages locate within and outside the proposed catchment area.                    
- HH: Indicates Number of Household within surveyed Villages. 

 
 
Table 3.4.3b:  Main Cash Income for 2004-05 based on Villagers’ Interview 

( 1,000 Kip) 

 Phoukhoune District Phoukout District 

Affected 
Village  

Villages outside the Project area Villages outside the Project area  
Main Cash 

Income Chim Longmieng Phavai Namadao Somboune Namchat Xiengdet 

Agricultural 
Production and 
Livestock 

199,000 25,000 NA NA NA 14,000 46,000 

Non-timber Forest 
Products (NTFPs) 
and fishing 

220,500 35,000 NA 7,000 NA NA NA 

Small business and 
services 100,600 2,000 NA 600 NA 130 NA 

Handcraft and small 
scale industry NA NA NA 2,400 NA NA NA 

Government/Private  
employees or 
workers 

4,000 NA NA NA NA NA NA 

Others 12,000 NA NA NA NA NA NA 
Total 536,100 62,000 - 10,000 - 14,130 46,000 

Note: - NA = Not Available            
 - This focused only on the villages locate within and outside the proposed catchment area. 
 
 

3.4.4. Commercial and Industrial Activities 
Based on the available information within the study area there are some small 

shops for selling consumptive uses.  Most rural villages have no commercial facilities due 
to lack of electricity and other facilities.  Other villages on well-access road or at road 
intersections have some small kiosks that sell drinks, fruit, cigarettes and other consumer 
items. They also have small restaurants that prepare and sell food such as at Phou 
Khoune junction, and central Phou Kout district.  No industrial activity of any kind exists 
within the project area, this was due mainly to small and scattered population centre 
hence, providing insufficient demand to warrant the supply  
 

3.4.5. Infrastructure, Facility and other Development Activity Conditions 
The project area is relatively remote and situates outside of the demographic centre 

of the region such as Phou Khoune and Phou Koud districts, therefore the availability of 
the infrastructure and other facilities are very limited.  However RN13 and RN7 and major 
tracks such as Ban Chim track and Ban Xiengdet track, recently upgraded provide 
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essential accessibility and also play a very important factor in socio-economic 
development to the project area.  

 
Since the project area is located in the mountainous and remote area, far away from the 
main centres, none of the villages has electricity, for some of the villages situate along 
RN7;  Ban Chim is the only village in the project area has reticulated water supply, primary 
school, dispensary, village weekly market and bus. Some villages locate along the 
National Road No. 13 north and road No. 7 to Xiengkhouang province is far more 
advantages in comparison to the villages in a remote part of the project area.     
 

3.4.6. Energy Consumption 
Rural households in Lao PDR use a combination of traditional, intermediate and 

modern energy resources and technologies.  In areas where there is no electricity the 
main source of energy for cooking, heating and other processing activities is firewood.  
According to FAO, 1999, the consumption of fuel-wood including wood for charcoal in Lao 
PDR in 1999 is averaged at 0.775m3 per year per person.   However, for the remote and 
mountainous areas, the consumption of firewood must be higher than in the urban area or 
in the areas that electricity is available.  

 
Amongst villages locate within and around the project area and all of the villagers that 
have been interviewed are of no exception, their main energy source, for cooking and 
heating and to a degree for lighting are from fire wood. Project development such this 
would not have adverse impact to this communities as the demands are far less than the 
availability of the wood within the project area; besides the inundation area is quite a 
distance from the demographic centre of the community, hence collection of fire wood 
from this area is very un likely.  
 

 

3.5. Annex Figures 

Annex Figure 3.2.4:  Map shows the Location of NBCAs and Provincial 
Conservation Forests Nationwide 
 
Annex Figure 3.3.4:  Map shows the Area of UXO Impact 
 
Annex Figure 3.2.2:  Land Use Types and Forest Cover Map of the Project 

Area 
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Annex Figure 3.2.4:  Map shows the Location of NBCAs and Provincial 
Conservation Forests Nationwide 

 

Source: Department of Forestry (2002) 
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Source: Department of Forestry (2007) 
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Source:  Lao National UXO Programme (UXO Lao) 

 

Project Area

Annex Figure 3.3.4:  Map shows the Area of UXO Impact 
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Figure 3.2.2:   Land Use Types and Forest Cover Map of the Project Area 
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CHAPTER IV 

PROJECT ALTERNATIVES 

 

 

4.1. Rational 

The Government of Lao (GOL) looks to hydropower development as the primary source of 
income for the country in the future. Concurrently with large and medium-sized hydropower 
projects, more attention will be given to small-size power plants for supplying electricity to 
rural areas. Every effort will be made to ensure that 70% of the households have electricity 
by 2010 (National Poverty Eradication Program, 2003). 
 
The Lao PDR’s hydropower potential is very considerable and its development offers 
extensive benefits for the country. Hydropower is already a major contributor to economic 
output, government revenues, and export earnings. However, only 623 Megawatts (MW) of 
an estimated 18,000 MW of hydropower potential has so far been developed. The Lao PDR 
has one of the lowest levels of electrification in Asia; only 20% of all villages and 34% of 
households have access to electricity. The development of the country’s hydro-electrical 
potential and rural electrification is thus integral to the national development framework. 
 
The key challenges in accelerating power development that the Government will address 
include the need for: 
 
 A better and a more transparent integration of social and environmental concerns. 
 Curtailing possible over-dependency of the economy on hydropower development. 
 Increasing domestic tariffs to cover financial production costs, at least in urban areas, 

with a transparent subsidy scheme for poor rural areas. 
 More effective sub-regional co-operation in producing and distributing electricity. 
 Prioritization of proposed hydropower projects and development of suitable financing. 
 Improvement of the regulatory framework and encouragement for increased private 

sector investment. 
 Institutional strengthening, especially in financial planning, management, and 

negotiation capacity with developers. 
 
The Government plans to expand electrification in remote areas through two methods. One 
is to expand the grid to comparatively easily accessible areas. The other is to provide off-
grid supplies to remote areas where it is difficult to expand the present grid due to 
environment or cost reasons. Only ten per cent of rural areas are provided with grid 
electricity. From a gender equity perspective, easier access to electricity will facilitate the 
lives of women and reduce their household chores while contributing to poverty eradication. 
Since women in rural areas spend a great time in gathering fuel wood, at the expense of 
other more productive activities, increased accessibility to electricity in rural areas will 
improve living standards and help reduce poverty. 
 
Energy consumption of the main economic sectors is increasing on average 10% per year. 
Therefore, the expansion of energy production in tandem with that of the electricity network 
is a major supporting priority for economic growth, especially in rural and remote areas. To 
achieve expansion of energy production and the electricity network, the policy and 
investment priorities include the following: 



NamNgum5-EIA Main Report.                   Chapter IV: Project Alternatives 
==================================================================================================== 

DSC Nov.  2007 4-2

 
 Expand the electricity network to full coverage, starting with provinces and districts with 

very limited access to electricity. 
 Complete construction of small and medium-scale projects (up to about 60 MW) for 

domestic utilization using government investment funds. 
 Proceed with international investors. 
 Construct a 500 KM high voltage electric transmission system. 
 Possibly continue mini-developments (micro-hydropower, solar and wind energy 

projects for off-grid power supply in remote areas. 
 
 

4.2. Hydropower in Lao PDR 

4.2.1. Potential 
 
A study done by the Mekong Committee in 1970 first identified the country’s huge potential 
for hydropower generation. UNDP (1993) identified hydropower as one of the country’s 
most promising development potentials. Forty-nine projects identified by Watco (1984) gave 
a total installed capacity potential of 19,500 MW.  
 
 
 Figure 4.2.1: Total Exploitable Hydro Potential 23,000 MW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

source: EdL at UN Symposium on Hydropower and Sustainable development, Peking 2004 
 
 
According to the report at the UN Symposium on Hydropower and sustainable development 
in Peking 2004 presented by EdL, theoretically, the hydropower potential of Lao PDR 
amounted about 26,000 MW (excluding mainstream Mekong) while the exploitable 
hydropower potential, including share of mainstream Mekong, around 23,000 MW. 
 
Up to date only 671 MW of the estimated 23,000 MW of exploitable hydro potential has 
been harnessed so far. Compared with the total installed capacity of 685MW, the 
hydropower share of covers 98% and the rest of 2% is from diesel. From total of 
hydropower plants, 304MW (45%) are under EdL’s responsibility and another 360MW (54%) 
are owned by Independent Power Producer-IPP (2 projects) and the rest of 7 MW (1%) 
under provincial authority. 
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4.2.2. Power Demand 

4.2.2.1. Domestic Market 

The reference point in formulating a development plan for the domestic market is the 
forecast of demand established by the Government’s target of electrifying 90% of 
household by 2020 (currently only 41% of households in Lao PDR are electrified). This 
target will be achieved by: 
 
1) Off-grid development – a program of off-grid electrification targets 150,000 household 

installations by 2020. 
2) Grid extension program to increase on-grid household electrification to meet the balance 

of households required to achieve the GoL’s target. 
 
 
Table 4.2.2.1: Forecast of Domestic Power Demand of the Lao PDR 

 
Source: EdL, Ministry of Energy and Mining 
 
 
According to the ADB report 2006, over 30,000 people, mainly in the rural north, in Lao 
People’s Democratic Republic will have access to electricity for the first time through a 
US$30 million equivalent concessional loan approved today by the Asian Development 
Bank. Only 16% of Lao households have electricity and the proportion drops to below 2% in 
the countryside. By increasing the rural population’s access to power, the project will 
enhance economic growth. It will also complement the earlier and ongoing World Bank 
assistance for rural electrification in the central and southern parts of the country. The 
Power Transmission and Distribution Project will extend transmission lines to supply 22,700 
new consumers in the provinces of Xieng Khouang and Xayaburi and the special region of 
Xaysomboun and 8,000 new customers in the Vientiane Plain. 
 
 

4.2.2.2. Export Market 

The Greater Mekong Sub-region (GMS), comprising Lao PDR, Thailand, Vietnam, 
Cambodia, Myanmar and Yunnan Province of the People’s Republic of China, is endowed 
with substantial energy reserves, but they are unevenly distributed between member 
countries. Due to its energy surplus and geographical location at the hub of the GMS region, 
Lao PDR is strategically positioned to play a significant role in promoting regional power 
trade. The primary markets for Lao PDR are Thailand and Vietnam. These markets are 
large compared with the potential supply from Lao PDR. Sales of electricity to neighbors 
remain the main target for a reliable and sustainable revenue stream to give GOL some 
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measure of financial self-sufficiency and a means to escape the poverty trap. Exports of 
surplus generation from domestic projects has long been making a valuable contribution 
and through the early and mid-nineties there was a natural correspondence in Thai and Lao 
policy to match the abundance of Lao hydropower potential with the high demand for 
electricity in Thailand. The 1995 capacity in Thailand was 13,000 MW. According to the 
Electricity Generating Authority of Thailand (EGAT) 1995 plan, power demand will justify 
the additional of an average of 1,800 MW of installed capacity per year for the next 10 
years. In 1996, projections of power demand in Thailand to the year 2005 by the state 
owned Electricity Generating Authority of Thailand (EGAT) required the addition of 10% of 
installed capacity per year.  
 
 

4.2.3. International Agreements 

In 1993, an MOU was signed with the Thai Government to supply 1,500 MW to Thailand by 
the year 2000, this being superseded in June 1996 by another to provide 3,000 MW by 
2006. In 1995, an MOA was signed with the Vietnamese Government for electricity sales of 
1,500 to 2,000 MW by the year 2010. With Cambodia, GOL signed an agreement on power 
sector cooperation with the Government of the Kingdom of Cambodia for least-cost supply 
of electricity to areas along the common border. Income to Lao PDR from supplying power 
to export particularly to Thailand will boot its revenues and help to more rapidly achieve 
development of the country’s social and infrastructure sectors. 
 
 

4.3. Project Alternatives 

The dam site of Nam Ngum 5 hydropower station is located on the right bank tributary of 
Nam Ting River, upstream of Nam Ngum River in Laos, so the project is also known as the 
Nam Ting hydropower project. 
 
The dam site of hydropower station is located in the mountain area of the north of Laos, is 
about 300 km north of the capital of Vientiane. The major dam is situated in the adjacent 
province of Xiengkhouang. To the north and west of the catchment, Road RN7 and RN13 
pass through respectively. 
 
Nam Ngum 5 hydropower project will supply the cheap and high quality of electricity for 
power network of Laos, accelerate the development of the mineral resources in Laos, boost 
the coordinated development of relevant industries, moreover, it will be favorable to 
promote the national industrial structural adjustment of Laos so as to transform the 
resource advantage into the economic advantage to speed up the economical development 
of Laos. 
 
According to the pre-feasibility study conducted by Lahmeyer International, five alternative 
approaches to develop the Nam Ngum 5 are proposed. 
 

1) Alternative A1 
2) Alternative C 
3) Alternative B 
4) Alternative D 
5) Alternative A1+A2 

 



NamNgum5-EIA Main Report.                   Chapter IV: Project Alternatives 
==================================================================================================== 

DSC Nov.  2007 4-5

In which, two alternatives C and D are recommended. The two alternatives with moderate 
dam height are analyzed and the main parameters of Alternatives C and D are compared 
as the following table: 
 
Table 4.3: The Selected Alternatives  
 

 
Item 

 

 
Unit 

 

 
Alternative C

 

 
Alternative D 

 
 
Installed capacity 

 
MW 

 

 
84 

 
120 

 
Annual utilization hours of units 
 

 
h 

 
4190 

 
4225 

 
Mean annual energy production 
 

 
GW-h 

 
352 

 
507 

 
Total Project Cost 
 

 
MUSD 

 
164 

 
196 

 
Unit cost on installation capacity 
 

 
USD/kw

 
1962 

 
1633 

 
 
Based on the hydrological and hydro-energy calculation comparison; the topographical 
concern; the structure layout investigation; and the economic and financing assessment 
point of view, the unit cost of installation capacity of alternative D is lower and better than 
that of alternative C, therefore, the alternative D has finally been chosen for the project 
development. 
 
 

4.3.1. Selection of Dam Site 

According to the technical report of SINOHYDRO Corporation, the selection of dam site has 
been primarily chosen based on the geographical and geological conditions. The upstream 
mountains on both banks within a scope of 1.3 km beginning from the confluence of the 
Nam Ting river and Nam Phat river to the ending at the dam site are mostly low, and the 
valley slopes are asymmetric. If the dam site is selected at this location the dam basin is 
shallow then the catchment area need to be increased this will give more environmental 
impact to the area selected therefore this location in this area is unsuitable for construction 
of a high dam.  
 
At the downstream, the mountains in this area are high; thus the dam height must be 
increased to attain the present water head, this is because of the large river channel 
gradient at the downstream side. This will make the project technically more difficult and 
bigger investment. To the environmental point of view, the dam basin at this location is 
deep and the catchment area required is smaller than that of the upstream one. This 
obviously gives lesser impact on the environmental conditions. Therefore, the 
recommended dam site area based on the pre-feasibility study is selected both technically 
and environmentally. 
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4.3.2. Selection of Water Diversion Route 

The two alternatives C and D have the same dam site and same dam type, however the 
powerhouse of alternative C is located on the right bank of the Nam ting river about 7km 
downstream from the dam site, this is being a short tunnel option with flow going via a 
6.09km long headrace tunnel. Then a 75.1m high surge chamber and finally 1,011.7m long 
embedded penstock before reaching to the surface powerhouse. 
 
The powerhouse of alternative D is located on the right bank of the reservoir area of Nam 
Ngum 3 hydropower station; this is being a long tunnel option with flow going via a 8.917 
km long headrace tunnel. Then a 93.5m high upper chamber type surge tank, and finally a 
2,443m long embedded penstock before reaching to the surface powerhouse. 
 
For the aspect of geological condition for headrace tunnel, alternative D is a litter worse 
than alternative C, but the difference is not much, and water head of alternative D is bigger 
than that of alternative C by 83m, installed capacity is increased from 84MW to 100MW. 
 
For the aspect of geological condition for powerhouse, the topographical geological 
condition is basically similar for both alternative C and D. However, for the alternative D, the 
project investment is comparatively big, but the installed capacity and mean annual energy 
output of the hydropower station are also big, under the conditions that water resources to 
the maximum. After the comparison of comprehensive water energy and economy, 
alternative D is better, so alternative D (long tunnel alternative) is suggested for this project.  
 
To the environmental point of view it is obviously seen that as long as the tunnel 
construction gives lesser impact on the environmental conditions than any other 
constructions in the dam construction process, therefore, technical and economical 
conditions on the judgment of the alternatives are the best choice. 
 

4.3.3. Selection of Dam Type 

At pre-feasibility study stage, according to dam site topography and rough geological 
investigation and exploration, the type of concrete arch dam is recommended by the Design. 
However, after feasibility study of the topographical and geological conditions has been 
carried out it is found that the building of the arch dam for this project is technically not 
satisfied, and this option of dam type is canceled.  
 
Another recommendation of dam type at the feasibility study stage, on the basis of 
increasing depth of geological investigation and exploration and collecting data, according 
to the topography conditions, geology conditions, and construction materials, etc. the 
concrete faced rockfill dam is recommended. But at the full supply level, both concrete 
faced rockfill dam and RCC gravity dam (Roller Compacted Concrete gravity dam) are 
feasible; the layout alternatives of the above-mentioned dam types with moderate and high 
height are compared as follows: 
 

1) Moderate concrete-faced rockfill dam alternative: The dam body has a maximum 
height of 73.623m, the dam crest elevation is at EL.1073.623m, dam crest width is 
8.3m and the dam crest length is 181m. The wave wall (parapet wall) is adopted as “L” 
type with a crest elevation of 1074.823m; the toe slab shall have a minimum elevation 
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of 1000.000m. The upstream and downstream side slopes of the dam body are 1:1.4 
and 1:1.672 respectively. The alternative can make use of local material, save more 
cement with lower project const, and the disadvantage is filling quantity is large. 
 

2) Moderate RCC gravity dam: The gravity dam has a maximum dam height of 73.5m, a 
dam crest elevation of 1073.50m, dam crest width of 6.0m, where, the overflow dam 
section has a total length of 23.0m, the non-overflow dam section has a total length of 
145.0m, and transverse joints are made for the dam body. According to the 
requirement of the structure arrangement, the overflow single dam has a section 
length of 14.0m, and the water retaining single dam has a section length of 15.0m. The 
alternative can solve the flood discharge more easily than concrete faced rockfill dam, 
but the requirement for foundation is relative high with more demand on concrete long 
distant for transporting material and the project cost is higher than that of concrete 
faced rockfill dam. 
 

3) High concrete faced rockfill dam: The dam body has a maximum height of 103.9m, 
the dam crest elevation is at EL.1103.900m, dam crest width is 10m and the dam crest 
length is 249.54m, the to slab shall have a minimum elevation of 1000.000m. The 
upstream and downstream side slopes of the dam body are same with 1:1.4. The 
alternative can make use of local material, save more cement with lower project const, 
and the disadvantage is filling quantity is large. 
 

4) High RCC gravity dam: The gravity dam has a maximum dam height of 104.5m, a 
dam crest elevation of 1104.5m, excavation elevation of 1000.00m, dam crest width of 
8.2m, maximum dam bottom width of 92.685m, dam crest total length of 258m. 
According to calculation of check flood peak flow, 5 flood discharge gates of 
9.0x10.0m are arranged at the middle of the RCC dam, the width of pier is 2.0m, the 
total length of gated sections is 57.0m with sill elevation of 1090.5m. The check flood 
level is 1101.65m, design flood level is 1099.15m and full supply level is 1100.00m. 
The non-overflow dam sections are arranged at two ends, total length of 201.0m. 
Transverse joints are made for the dam body. According the requirement of the 
structure arrangement, the single gate section has a length of 22.0m, and the single 
water retaining section has a length of 15.0m. The alternative can solve the flood 
discharge more easily than concrete faced rockfill dam, but the requirement for 
foundation is relatively high with more demand on concrete long distant for 
transporting material and the project cost is higher than that of concrete faced rockfill 
dam. 

 
According to the feasibility study, the regulating capacity of high dam alternative, which 
basically meets the requirement of Lao, is higher than that of the moderate dam alternative. 
Therefore, the high dam alternative is considerably selected for the dam height. 
 
For the high concrete faced rockfill dam the quantity of reinforcing bars used, the 
excavation, and the filling of earth and rock are much higher than that of the RCC gravity 
dam. So RCC gravity dam alternative is better than that of concrete faced rockfill dam, if 
only the work quantity is considered.  
 
Conversely, the quantity of concrete for RCC gravity alternative is higher than that of 
concrete faced rockfill dam alternative (594.685 thousand m3 to 78.405 thousand m3 
respectively). As more concrete are used as more cement are needed but poor access to 
the project will also increase transportation time and cost. Although the concrete faced 
rockfill dam alternative needs much excavation and filling of earth and rock there are 
abundant earth and rock materials near the dam site, and the transportation distance is 
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comparatively short to save the transportation time and cost. So, concrete faced rockfill 
dam alternative is better than RCC gravity dam considering the construction. It is also 
recommended that the use of earth and rock filling could be found in the submerged area 
so that the impact of the environmental condition will be much avoidable after the 
construction. 
 
Through the whole calculation, the investment of concrete faced rockfill dam is quite lower 
than RCC gravity dam alternative. So, concrete faced rockfill dam alternative is better than 
RCC gravity dam considering the construction aspect. 
 
From the above analysis point of view, fully considering water energy, work quantity, 
construction and cost of project, the high concrete faced rockfill dam is recommended for 
Nam Ngum 5 hydropower project. 
 
 

4.4. Environmental Impacts in the Stage of Construction and 

Mitigation Measures 

4.4.1. Summary of environmental impacts 
 
During the construction process, the following main environmental impacts will occur: 

 
• Disturbance of the land surface, change of relief and geomorphology at: access road, 

temporary house, upstream construction site, power way, power house and auxiliary 
facilities for earth work, drilling, blasting, transportation of construction materials, 
dumping, tree cutting, site clearance, etc., 

• Increase of environmental hazards such as landslide, creeping, rock fall, other 
engineering geodynamic processes along road, slope at construction site, quarries 
and dump site. 

• Change of the flow elements of Nam Ting river and Nam Phat river due to the 
diversion for construction of the dam, the dumping of rock waste and other wastes, 
spilling of oil and grease, etc., 

• Increase of noise, dust and waste gas due to the earth work, drilling, blasting, 
transportation of materials, debris, etc. 

• Environmental impacts due to the destruction of bombs and mines, clearing reservoir 
areas, cutting trees, site clearance, etc. 

 

4.4.2. Measure for mitigation of environmental impacts 
 

• Select the appropriate sites for building roads, temporary houses for the workers with 
the aim to increase the efficiency of the construction work, minimizing the adverse 
impact on the environment 

• Detect and destroy unexploded bombs and mines throughout the project area with 
special attention paid to the following locations: the road, the temporary house, 
reservoir area, dump site, headrace tunnel, power house, auxiliary facilities. 

• Extract and utilize the timber from the project area, clear the reservoir area, survey, 
grout to prevent the water loss through the reservoir bottom 

• Accumulate sufficient materials and fuels during the dry season in sufficient amount 
for the whole year. 
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• During the construction process, comply with all regulations and procedures on 
blasting, earth work, and creation of road slope. For the rock waste: appropriately 
and economically plan the dump site; restore the dump site upon completion to 
prevent landslide and slope failure. 

• During the diversion of the river for construction: consider and select appropriate 
alternatives to minimize the impacts on the cultivation land and population area 
downstream. 

• Comply with all regulations on safety and health of the working people. Impart the 
environmental awareness to the workers; disseminate the information to the workers 
about environmental protection during the construction (protection of forest, wild 
animals, water resources, etc.) and the compliance of the laws of the two countries 
Laos and China. 

• Implement well the site preparation work and the cleaning up after the completion of 
each project component. 

 
 

4.4.3. Implementation of the environmental protection work: 
 

• The project proponents will coordinate with the local environment management 
agency to plan for the implementation of the environmental protection work 
throughout the process of project construction and after the project has been put into 
operation. 

• Organize training courses and impart the knowledge about environmental protection 
and labor safety for all staff and worker engaged in the construction. 

• Before the workers come to work on the construction sites, besides the labor 
contract, it is necessary to sing a commitment of compliance wit the laws of the host 
country, including the commitment on environmental protection. 

• Coordinate with the local authorities in establishing the environmental monitoring 
team to help the project manager to implement well the environmental protection 
work during the project construction. 
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Annex Figure 4.1: General Layout of Nam Ngum 5 Hydropower Construction Project  
 
 

 
Source: SINOHYDRO  
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Annex Figure 4.2: Layout of the Dam Construction Site 
 

 
Source: SINOHYDRO  
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Annex Figure 4.3: Layout of the Powerhouse Construction Site 
 

 
Source: SINOHYDRO  
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CHAPTER V 
ANTICIPATED ENVIRONMENTAL IMPACTS AND 

MITIGATION MEASURES 
 

5.1. General Description 

The potential environmental impacts within the project area are assessed with regard to 
options, location, design types, construction methods, operation and maintenance 
procedure.  Consultation with affected local people and local organizations concerned is a 
crucial aspect in the impact assessment process.  Impacts can be classified as permanent 
and temporary impacts. 
 Permanent Impacts are impacts that occur mainly after the project completion phase 

and during the operation and maintenance period and these impacts are on going and 
lasting the life time of the project. 

 Temporary Impacts are impacts that occur mainly during pre-construction and during 
the construction period. These impacts will cease once the construction is fully 
completed and the project is entering its operational stage.  Temporary impacts and its 
severity depend on project location, design types and construction method employed. 

Impacts can be classified as positive and negative (or adverse and beneficial) to the 
affected areas (socio-economic and environmental) and can also be classified as follow:   
 Direct Impacts are the impacts that relate to the Project being physically placed within 

various environments and the impacts that cause directly on the socio-economic and 
environment within and around the project area by activities for which project has been 
designed, constructed and operated. 

 Indirect Impacts are the impacts that arise from implementation of direct impacts 
mitigation measure and may be manifested in both physical and economic terms. 

Impacts are significant when considered from the point of view of magnitude, timing, scale 
and reversibility1.  Power generation systems also need to be assessed from the point of 
view of sustainability and the overall impacts that the project will have on exacerbating 
global environmental problems. Impacts can also be cumulative whereby the impacts of 
several projects need to be considered together rather than case by case or as individual 
project. 
 

5.1.1. Impact Areas 

The Project impact boundaries to the physical and biological resources will be usually well 
defined; however, the diffuse impact boundaries can be expected in association with the 
socio-economic impacts.  

 
The physical and biological impact boundaries are reasonably defined and include three 
areas within which the impact will occur. 
 The Project boundaries within which the hydrological impact are specific to.  These are 

the catchments areas of the main tributaries such as Nam Phat, Nam Sout and Nam 
Ting rivers. 

                                                 
1 Sustainability is very broadly defined as; development that satisfies the needs of the present generation 
without compromising the ability of figure generations to meet their needs. 
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 The Project impact area which includes the watershed area above the dam site, the 
head pond, the downstream dewater of the Nam Ting River and the release area below 
the powerhouse (Nam Ngum River). 

 The specific construction impact areas which have a well defined boundary and includes 
the areas where they are subject to direct impact generated by construction activities. 

The socio-economic impact areas are not well defined which include the people who live 
within the project boundary and their livelihood system. Some of the forests within the 
project areas have already been destroyed and converted to other land use types 
especially the clearing of forest by slash and burn for agricultural cultivation which causes 
reduction of habitats as well as reduction of wildlife population.  While some project areas of 
less disturbed forest and environment occur within the project area mainly is in between 
Phou Pha Day and Phou Da Phor Mountains where the Powerhouse will be constructed.    

 
 

5.2. Potential Impacts and Mitigation Measures 

5.2.1. Impact Matrix 

Potential environmental and socioeconomic impacts arising from project option 
considerations, design, construction, operations and maintenance are summarized below, 
and presented in details in Table 5.2.1 as the Impact Matrix. 

 

5.2.2. Options and Design Consideration 

Unlike other types of infrastructural developments (e.g., roads, railways), hydroelectricity 
power developments (Dam site, head race tunnel and Powerhouse area)  are so limited by 
physical constraints of location and the condition of river networks, catchments and 
topographical features of the area etc; as such the potential adverse impact to both the 
community and the environment could be enormous. It is therefore required that the 
designers to be sensitive in their perspective outlook with regards to social and 
environmental issues. The benefits derive from technical aspects must be weighted against 
the adverse impact it causes to the community and the environment including habitat losses 
and soil degradation. 
Following shall form basic principles in design consideration for each project component 
(Dam, powerhouse, tunnel access road and transmission line etc.,) in particular the 
selection of transmission line (TL) and the access road (AR) alignments which are more 
flexible in comparison with the selection of the dam and the powerhouse site. These basic 
principles emphasize mainly on minimization of adverse socio and environmental impacts 
of the project.   
 Where possible keep the access road and the transmission line alignment as straight as 

possible between the start and end points. In the case of TL it will minimize the total 
number of tower; in both TL and AR it will minimized imported materials, less clearing, 
less soil erosion as well as minimizing the construction costs.  

 Wherever possible locate the TL alignment more or less parallel, and in close proximity 
of an existing road to facilitate construction access and access for maintenance and 
repairs during operation; 

 Avoid existing settlements, private and community structures, particularly houses and/or 
built-up areas,  to ensure that resettlement would not be required; 
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 Minimize the need to expropriate valuable land areas, particularly village holy forest, 
village cemetery, agriculture land, farm land, etc.; 

 Avoid areas of mature forest and other environmentally sensitive areas including NBCAs, 
NPAs, eco-tourism sites; 

 Ensure adequate clearance between the TL/AR alignments and significant 
cultural/historical monuments/sites. 

 In addition, wherever possible considerations should be given in minimizing the extent of 
visual intrusion upon viewscapes considered as unique or valuable as tourist resources. 
This aspect however limited in so far as the technical consideration of the dam is 
concern, it is still applicable in determining the visual aspect of the dam, the powerhouse 
as well as the operation villages.    

From the field survey carried out as well as from the information available the most 
favorable alignments both for TL and AR is recommended and they selections were based 
on the above principles. However it must be emphasized that subject to further detailed on 
site survey and investigation, in particular the TL and AR shall be the most economical, 
socio and environmental friendly options by far. 
A pre-feasibility study and survey to identify the project options and location was carried out 
by ENERGY EQUITY CORPORATION LTD (LAHMEYER INTERNATIONAL) in February 
1997. It is anticipated the project would proceed without major alteration.    
 

5.2.3 Overview of Impacts 

5.2.3.1 Vegetation and Wildlife 
Generally, the clearance of vegetation within the dam site, powerhouse and reservoir 

can lead to fragmentation of already diminishing areas of natural forests and wildlife 
habitats. Overall, the existence value, as well as the ecological research value of the 
ecosystem will be diminished. Rare and/or threatened vegetation or wildlife species may 
also be affected by flooding. The permanently maintained access roads to the dam site and 
powerhouse during and after construction will eliminate the ability of the land on which the 
roads situate to re-grow to species-rich secondary forest.   
Based on the land use and forest map and conducting field survey, as it has been 
presented in Table 3.2.2, most vegetation type covered within the project area is especially 
within the proposed reservoir is Unstocked Forest and Scrub (563 ha) which is severely 
degraded over most of the project area due indiscriminant clearing for various land use 
types, in particular slash and burn type of clearing endemic not only for the project area but 
through the country, however, there are some Mixed Deciduous Forest (53 ha) and Dry 
Evergreen Forests especially within the proposed powerhouse and along the proposed 
access road from the dam site to powerhouse. In this respect the dam site and reservoir as 
well as access road particularly the access road from NR-7 to the dam site are sited on the 
degraded forestlands, hence would not be a significant cumulative adverse impact, in the 
already degraded vegetations and wildlife in the project area.   

5.2.3.2. Land Use and Settlements 
Resettlement and/or removal of houses and other structural features can lead to disruption 
of community cohesion and social fabric, change life style and livelihood pattern. In addition 
it may also give a bad impression of the project as well creating poverty syndrome and a 
sense of unfairness to villagers if compensation is inappropriate.   
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Based on a review of land use type and forest map within and around the project area, and 
from the results of the field survey and villagers’ interview,  most of land use types within 
the project area are grassland (1,636 ha) and permanent agricultural lands, mainly rice 
paddy fields (approximately 50 ha).  
The project study area encompasses 280 households (of which 146 households have been 
interviewed) in 4 Villages (Ban Chim, Nammadao, Phavai and Longmiang) of Phoukhoun 
District in Luang Prabang Province, and 247 households (of which 63 households have 
been interviewed) in 3 Villages (Xiangdet, Namchat and Somboun) of Phoukut District of 
Xiangkhoang Province.  
Out of all the seven villages that have been included in the study area, only one village 
namely Ban Chim has direct impact that is almost the entire paddy fields of rice would be 
inundated. The 50 ha of seasonal and permanent rice paddy field which belongs to 49 
households of Ban Chim village will be directly affected and need to be compensated.   
However, although no resettlement of any household is needed as all of the houses in Ban 
Chim situate well above the designated or designed full supply level of 1,100 masl, three of 
49 affected households asked for a new paddy field in other areas where suitable for their 
business and future quality of life of their children. One of the three will move to 
Luangprabang town and the rest two will move to live with relative in Kasi District. They 
asked for assistance in transportation for moving their house and rice providing during the 
first 3 to 5 years.  
Ban Xiangdet locates downstream from the dam on the Nam Ting River, however, will be 
inundated, and the entire village needs to be relocated. The inundation however would not 
be from Nam Ngum 5 reservoir, but from the Nam Ngum 3 project, which at the time of the 
survey its reservoir area was being cleared out and the main activity was logging of 
commercial timbers. The full supply level of Nam Ngum 3 would be 720 masl.  However, as 
mentioned in Section 2.2, Ban Xiangdet will be affected by the Nam Ngum 5 project as 
downstream impact, if the Nam Ngum 5 is constructed and completed before Nam Ngum 3. 

5.2.3.3.  Cultural and Heritage Sites 
Cultural and heritage sites are important national or world property. Conducting  any activity 
relating to project development, especially the project of the size of Nam Ngum 5 in the 
proximity of an important cultural heritage can lead to the reduction of  the esthetical value 
of the site, as well as the destruction forever of the cultural heritage.    
In principle, any cultural sites such as cemetery, spiritual land found within the constructions 
areas, especially within the proposed reservoir, dam site and powerhouse as well as 
access roads need to be removed. Removal and relocation of these cultural properties, 
unless given due consideration to local ethnic believes and cultures, as well as local 
participation in all steps and procedures, will be unacceptable  to affected community and 
may result in hostility being directed toward the project and may cause conflict between 
villagers and the project.  
However, according to the field survey conducted and villagers’ interview, within the project 
area there is no cultural property and heritage feature would be affected. 

 

5.2.4. Overview of Approach to Compensation 

The following are the key principles and objectives that have been adopted for electricity 
development projects in Lao PDR: 

• Involuntary displacement shall be avoided or minimized wherever possible by exploring 
all viable alternative project designs and locations. 



Nam Ngum 5 - EIA Main Report,       Chapter V: Anticipated Environmental Impacts and Mitigation Measures 
===================================================================================================== 

DSC Nov.  2007 5-5

• Land acquisition and resettlement shall be planned and implemented in such a way as 
to cause least possible amount of social, cultural and economic disruption. 

• Affected people shall be: 
i). compensated as per the compensation principles below, 
ii)  assisted directly and indirectly in the transfer of residence, if required, and during 

the transition period at the relocation site, 
iii)  assisted directly and indirectly in their efforts to improve their living standards, in a 

sustainable manner at the new location. 

• Livelihoods shall be restored and be done so without detriment to the environment and 
the social fabric of the surrounding areas. 

• Existing cultural and religious practices shall be respected and, to the maximum extent 
practical, preserved. 

• Special measures shall be implemented to protect socially and economically vulnerable 
groups such as ethnic groups, women headed families children and aged people without 
support structures and people living in extreme poverty. 

• All people residing cultivating or making a living within the areas acquired for project 
prior to a formally recognized cut off date shall be considered as affected people and will 
be entitled to resettlement and rehabilitation assistance sufficient to assist them to 
improve or at least maintain their pre-project living standards, income earning capacity 
and production levels. Lack of legal titles to the land a person is cultivating or to the 
place residence will not be a bar to resettlement entitlements. 

• Replacement residential and agricultural land will be as close as possible to the land 
that was lost, and acceptable to the affected people (AP). 

• Temporarily affected land and communal infrastructure will be restored to pre-project 
conditions. 

• The compensation and resettlement activities will be satisfactorily completed and 
rehabilitation measures in place before starting construction of civil works. 

• The previous level of community services and resources shall be improved after 
resettlement. 

• A project affected person (PAP) shall not be dispossessed of his/her property nor 
displaced from his/her place of residence or employment without payment of full 
compensation and/or without making arrangements for relocation and rehabilitation. 

• The Executing Agency shall see that institutional arrangements are in place to ensure 
effective and timely design, planning, consultation, and implementation of the 
Resettlement Plan. 

• The entire cost of resettlement program shall be considered as an integral part of the 
project cost and accordingly shall be budgeted in annual and overall implementation 
plans of the project. 

• The resettlement programs shall be planned and implemented with the consent and 
agreement of the affected people and host population and shall encourage their active 
participation.  A full participatory public involvement process shall be implemented. 

• There shall be effective mechanisms for hearing and resolving grievances during the 
implementation of resettlement programs. 

• Prior to loan appraisal, details of the Resettlement Plan shall be disclosed to the APs in 
a form and manner that they can understand. 
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The principles for compensation are as follows: 
• All affected persons, housing, land, and other assets registered at the time of the 

population survey and asset inventory, and all who can demonstrate a loss, have the 
right to adequate compensation for loss and to income restoration in conformity with 
these principles. 

• Compensation for affected houses, other structures, and for land loss shall be at 
replacement cost and provided prior to relocation. 

• The replacement of housing plots, housing and agricultural land shall be of acceptable 
standard, use and value to the satisfaction of the affected owner. 

• Where relocation is required, the transition period shall be as short as possible. The 
affected person must receive land as compensation prior to relocation, although under 
special circumstances cash may substitute for land. 

• Prior to the approval of the resettlement program, public consultation must be carried 
out with the affected persons to ascertain their opinions. 

• Prior to settling into new resettlement areas, infrastructure and services shall be 
replaced to a level of service higher than before. 

• Material and tools to be used at the new site or for the new occupation, or for 
rehabilitation, shall be supplied in a timely manner. 

If compensation alone is not adequate to improve the livelihood of affected persons, 
additional rehabilitation measures shall be developed for this purpose. 
However, during conducting the field survey for this Study, initial assessments of potential 
losses to be compensated has been made especially to various land and assets likely to be 
affected by the project. These assessments are preliminary and are based on the field 
survey and villagers’ interview. However, based on this report, before starting of project 
construction, construction contractor, under supervision and guidance of environmental 
management committee, need to coordinate and work in collaboration with local authorities 
to collect detail data concerning the loss of assets, issue formula which will be applied for 
cost estimation of construction and negotiation with affected villagers to ensure 
understanding and agree on compensation cost in order to avoid subsequent impacts.  
Project Environmental Management Committee (PEMC) needs to be established at 
province level in order to be responsible on implementation of relevant tasks and activities 
and convene meeting to discuss on detailed compensation procedures and cost with 
affected village representatives and affected villagers (See Figure 6.1.4).   
The estimation of compensation will be based on the following categories of the losses: 
Permanent Loss: 
For this project, permanent losses especially the land and or paddy field within Ban Chim 
village need to be compensated as soon as the land is required for construction or before 
construction is started. The compensation cost for permanent losses must be sufficient to 
actually replace the lost of land/paddy field and other assets. The permanent losses may 
include the loss of products or assets on the land and the compensation shall be with land 
of equal productivity or asset value. 
Temporary Loss: 
Temporary losses of land and/or products on the land are areas that can be returned to the 
owner, more or less, in their original previous condition after conducting any activity relating 
to the implementation of the project. The compensation cost for temporary loss of land will 
be as a rental cost (or subsistence cost) including the cost of lost products (if any) exist on 
the land based on the local market value in the year of compensation payment. The rental 
cost of the land will be based on the period of land rental and the real situation of 
productivity or quality of such land which will be assessed again at the end of rental period.  
If the land has no adverse impact, then the land can be returned to the owner without any 
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additional cost concerning land quality loss.  However, if the land has been significantly 
impacted, then the landowner will be compensated properly and satisfactorily.  
 Estimation of Compensation Cost: 
The methods used to estimate indicative compensation costs for this project were broadly 
applied in other similar previous hydropower projects and have been satisfactory for both 
sides (project owner and affected villagers). However, for this project, the methods and 
rates will need to be refined closer to actual period of compensation and especially when it 
is clearly understood what type of compensation package the PAPs want and what is 
actually available.   
The basic principle of compensation for the losses of land is that landowners have their 
choice between accepting cash payment and compensation by land of equivalent value at 
other location, meaning that the PAPs will be compensated so that they can restore their 
land, other assets and their livelihood. The previous experiences from other projects 
indicated that most PAPs preferred compensation by land. Cash compensation will be 
normally considered when the affected land and assets are relatively small proportion of the 
PAPs livelihood and a suitable or equivalent alternative asset is not available.  
However, the actual methodology for compensation estimate needs to be agreed upon and 
finalized in consultation with the concerned local authorities and villagers as well as PAPs 
and it will be set-up in a final compensation agreement. 
According to the other previous similar hydropower projects, the compensation cost 
especially for the loss of land including seasonal and irrigated rice paddy field, 
swidden/cultivation areas and other agricultural land was estimated based on the total of 
average productive value of land in the past ten years and the actual area of the land.  The 
formula below was used for the calculation of permanent loss of land in other similar 
previous EdL hydropower projects. It was specifically used in the compensation of the rice 
paddy field and permanent farmland or garden and has been satisfactory for both sides 
(project owner and affected villagers). 
 

Compensation Cost = Average Annual Productive Value of Land per One Hectare * 
Area of lost Land (ha) *  10 years 

 
In addition to the above methodology, compensation for crops will be at prevailing current 
local market price. The value of house garden will vary tremendously depending on what 
type of crops are grown on the garden.  Many small gardens are located around the house 
and along the riverbank where water is easily accessible; in case of Ban Chim the so-called 
house garden is well above the water line and not anticipated to be affected.   
According to the Technical Guideline for Resettlement and Compensation of the Lao PDR, 
this states that “due to a virtual non-existence of rural land markets the compensation 
should be determined based on the average productive values of land based on the past 
three to four years of production, and should be equivalent to at least 6-7 years of harvest 
value”.  This case was applied in the Nam Leuk Hydropower Project.    
The Prime Minister Decree No. 192/PM, dated 07 July, 2005 on Compensation for the 
losses and Resettlement for the development projects in the Lao PDR, Article 6, points 6, 9 
and 10 state that the affected persons (APs) who live in the remote areas who own the land 
and other properties that without legal land title or other certified document for the right of 
using such land or properties are also to be compensated with equivalent value of such lost 
land and properties.  In addition to compensation they are also to be additional assisted in 
order to improve their livelihood.   Before provision of compensation, project owners shall 
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establish a joint committee, with representatives from all stakeholders, to assess the loss to 
APs. Prior to the commencement of project construction, APs shall be fully compensated and 
resettled and rehabilitations measures shall be in place, although not necessarily completed 
yet.   
 
In terms of Assistance during Relocation and Transition Period, Article 7 of the PM Decree 
No. 192/PM also states that APs displaced and/or affected due to the loss of income and 
livelihood shall be provided with the following assistance until their income levels and living 
conditions can be stabilized: 
(a) Transport allowance or assistance in kind to transfer to the resettlement site or their 

choice of relocation;  
(b) Food allowance, in cash or in kind and cash to compensate for income lost, during the 

transition period; 
(c) Suitable development assistance after displacement during the transition period until 

they are able to restore their incomes or improve their living standards.  
 
Most of shifting cultivation areas (including rotational and pioneering shifting cultivation) in 
Lao PDR especially in the northern part is used for upland rice production. The use of land 
in upland area of local people is unlikely to have a legal right to the land except for those 
villages which have been allocated land and forest that conducted by GOL’ Land Allocation 
Program with at least three hectares of land for one household. Therefore, it is an aspect 
that compensation entitlements need to be carefully considered to ensure that PAPs are 
compensated so that they can restore their land and other assets as well as their livelihood.   
In terms of swidden and cultivation area (rotational cultivation), compensate of one third of 
total cost of paddy field (with the same area) has been applied for the similar previous 
projects. However, there is no clear guidance regarding compensation entitlements for 
areas of fallow upland and/or natural grassland which are likely to be areas of previous 
shifting cultivation.  Whilst impact on these land areas will have an impact on the livelihoods 
of PAPs, it is considered that the compensation for current shifting cultivation (e.g. 
assuming permanent or rotational cultivation) especially for the northern part of Lao PDR 
will  target  those who are currently using and potential users of such lands.   
In terms of planted fruit trees and industrial trees, the following temporary methods have 
been broadly applied for similar previous projects: 
 
For Planted Industry Trees 

Compensation Cost = [Land Clearing Cost + Cost of Seedling] + [(Maintenance 
Cost) * (Year of Maintenance)] 

 
For Planted Fruit Trees 

Compensation Cost = [Land Clearing Cost + Cost of Seedling] + [(Maintenance 
Cost) * (Year of Maintenance)] + [(Average Harvesting 
Value/year) * (Years of Harvesting)] 

Note:  Years of Harvesting for Fruit Trees may range from 1 to 7 years depending on Fruit 
Tree Species. 
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Forest and non-timber forest products (NTFPs) play an important role in the livelihood of 
many local people especially the poor. Most rural households, especially the poorest, 
depend heavily on forests not only for timber for house construction and other purposes but 
also for food, fodder, fencing materials, medicines and condiments. Villagers also often 
derive cash income from sale of NFTPs and, in many areas, harvesting of forest resources 
is one of the few available economic activities. NTFP consumption and sales often equate 
to more than half of family income. Impact on these resources will have also a significant 
impact on the livelihoods of PAPs. Although there is no clear guidance regarding 
compensation entitlement for village forest as well as lost NTFP source within the village 
forest, however, to ensure that PAPs will be compensated so that they can restore their 
forest land and assets livelihood, it may be necessary to provide compensation for forest 
land more broadly than only for village forest land. Where village forest land is lost then new 
forest will presumably need to be allocated.   
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Table 5.2.1:  Impact Matrix 
a).  Potential Impacts due to Location 

Item Potential Impact Estimated 
Impact 

Area/size  

Signifi-
cance 

Duration Mitigation Measure  Responsible 
Agency 

a-1. Dam, Head 
pond and 
Powerhouse: Site 
losses 

Biological losses 
1). Loss of forests: 
- Mixed Deciduous forest 
- Unstocked forest and scrub  
 
 
 
2). Loss of wildlife habitat  
3). Loss of natural grassland 
4). Loss of natural views/ natural 
amenity of the area 
Social Loss 
1). Loss of rice paddy field 
2). Loss of swidden area 
3). Loss of houses 
4). Loss of infrastructure 

 
 

53 ha 
563 ha 

 
 
 

53ha forest 
1,636 ha 

 
 
 

50 ha 
1 ha 
None 
None 

 
 

Minor 
Minor 

 
 
 

Insignificant 
Insignificant 

None 
 
 

Moderate 
Insignificant 

None 
None 

 
 

Project life 
Project life 

 
 
 

Project life 
 
 
 
 

Project life 
Project life 

 
No commercial value tree species. However, 
baseline survey need to be conducted to collect 
commercial big tree species (if any) which to be cut 
and if tree felling required, will be overseen by 
Provincial and District Forestry Section (Unit) to 
ensure no illegal logging and cutting trees outside 
the approved area.  Logging and logs selling must 
comply with Forestry Law and other laws and 
regulations concerned.   
 
 
 
 
 
Compensation is required, method and procedural 
process shall be as formulated and stated above 
 
 

 
Provincial and 
District Forestry 
Office (PAFO & 
DAFEO) 
 

 

EMC & EdL’ EMU 
 
 
 
Project owner, 
EdL’ EMU, EMC 

a-2. Head pond: 
Upstream Impact 

Upstream watershed erosion  483 km2 Insignificant Project life Tree plantation program is needed for forest 
rehabilitation and soil cover 

Project owner  
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Item Potential Impact Estimated 
Impact 

Area/size  

Signifi-
cance 

Duration Mitigation Measure  Responsible 
Agency 

a-3. Component 
Site losses 

Biological losses 
1). Loss of forest; 
1-a. Dam site 
1-b. Powerhouse 
1-c. Headpond/reservoir 
 
 
1-c. Intake Tunnel 
1-d. Penstock 
1-e  Access road to powerhouse 
2). Loss of wildlife habitat 
Social losses 
1). Loss of house 
2). Loss of infrastructure 
3). Loss of existing access road 
from NR7 to Ban Chim. 
4). Loss of one concrete bridge at 
Ban Chim 

 
53 ha 

4 ha forest 
5 ha forest 
44 ha forest 

 
 
- 
- 

13 ha forest 
18 ha forest 

 
None 
None 
1km 

 
15 meters 

 
 

Insignificant 
Minor 
Minor 

 
 

None 
None 
Minor 
Minor  
None 
None 
None 

Significant 
 

Significant 

 
 

Project life 
Project life 
Project life 

 
 
- 
- 

Project life 
Project life 

 
 
 

Project Life 
 

Project Life 

 
No commercial tree species 
There are some commercial tree species (see Chapter 
III, Section 3.2.2).  Detail survey to collect commercial 
tree species for felling.  Logging and logs selling 
process will be based on the laws and regulations 
concerned.  
 
Avoid excessive clearing, excessive earthwork 
minimize erosion by utilizing vegetation (indigenous 
varieties) cover. 
 
 
 
 
 
The project owner must construct about 1 km of new 
road to Ban Chim  
The project owner must construct a new concrete 
bridge at Ban Chim 

 
 
 
 
Provincial and 
District Forestry 
Office 
 
 
 
Provincial and 
District Forestry 
Office 
 
 
 
 
Project Owner 
under supervision 
of MCTPC 
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b).  Potential Impacts during Construction 

Item Potential Impact Estimated Impact 
Area/size 

Signifi-
cance 

Duration Mitigation Measure  Responsible 
Agency 

b-1. 
Construction 
site impacts: 
Biological 

 
1). Impact on aquatic system 
 
 
2). Impact on wildlife & wildlife 
habitats 
 
 
3). Disposal of spoil 
 
4). Access roads: 
   - From NR7 to Dam site 
   - From Dam site to Powerhouse 
 

 
Immediate d/s area 

 
 

Immediate areas 
 
 
 

Immediate areas 
 
 

30 km 
20 km 

 
Insignificant 

 
 

Insignificant 
 
 
 

Beneficial 
 
 

Insignificant 
Minor 

 
Construction 

 
 

Project life 
 
 
 

Project life 
 
 

Construction 
Construction 

 
Nam Ting d/s lower section  will be  influenced 
by head pond  of Nam Ngum3 reservoir. 
Provide proper drainage system in harmony 
with natural drain.  
Noise limit to reduce disturbance of wildlife, 
however, daytime working must be from 
7.00AM to 6.00PM, avoiding exceeding the 
noise limit, which is 55 dB daytime, and 45 dB 
nighttime. Nighttime means 9.00PM-6.00AM. 
Disposed off sump oil properly, avoid washed 
down of oil into water bodies. 

Site protection and rehabilitation plan 
 

Site protection and rehabilitation plan 
Site protection and rehabilitation plan 

Constructor and 
 Env. Specialist 
 
 
 
Constructor/Env spcl 
 
 
 
Constructor/Env spcl 
 
Constructor/Env spcl 
 Constructor/Env spcl 

b-2. 
Construction 
site impacts: 
Social 

Health and Safety 
1). Dust 
2). Noise and vibration 
3). Health and Safety (including 
 encroachment  into area  

 
Immediate area 
Immediate area 

Local people and 
 Workers 

 
Insignificant 
Insignificant 

Minor 

 
Construction 
Construction 
Construction 

 
Dust control plan (watering to control dust) 
Not required (far away from community) 
UXO pathfinder survey and clearance needed 
before construction to secure workers safety 

 
Constructor/Env spcl 
 
Constructor and UXO  
Supervisor/specialist 
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Item Potential Impact Estimated Impact 
Area/size 

Signifi-
cance 

Duration Mitigation Measure  Responsible 
Agency 

contaminated by UXO) 

b-3. 
Construction 
impacts 
related to 
economic 

Local Residents 
1). Employment opportunity 
2). Commercial opportunity 
3). Land value change & 
population movement 
4). Increase in affluent/poor 
income gap 
Migrant Labours 
1). Conflict with local residents 
2). Worker health & safety 
3). Impact due to camping 
      - Forest/vegetation 
      - Wildlife 
      - Water quality 

 
Local people 
Local people 

Surrounding areas 
 

Surrounding areas 
 
 

Adjacent villages 
Workers & villagers 

 
Surrounding area 
Surrounding area 
Immediate area 

 
Beneficial 
Beneficial 

Insignificant 
 

Insignificant 
 
 

Insignificant 
Minor 

 
Minor 

Insignificant 
Minor 

 
Construction 
Construction 
Project life 

 
Project life 

 
 

Construction 
Construction 

 
Construction 
Construction 
Construction 

 
Contract specification 
Community Promotion Plan (CPP) 
Village land use plan (if necessary) 
 
Community Promotion Plan (CPP) 
 
Community Promotion Plan (CPP) 
Contract specification 
 
Contract specification 
Contract specification 
Contract specification 

 
Constructor/project 
owner 
Project owner 
 
 
Project owner 
 
Project owner/EMC 
Constructor/project  
owner 
Constructor/project  
owner 
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c).  Potential Impacts during Operation 

Item Potential Impact Estimated Impact 
Area/size 

Signifi-
cance 

Duration Mitigation Measure  Responsible 
Agency 

c-1. Head 
pond 
operation 

Storage impacts 
1). Sediment deposition 
2). Headpond backwater effects 
3). Aquatic habitats 
4). Groundwater 
5). Water related diseases 

 
NA 

None 
Insignificant 
Headpond 
Headpond 

 
Minor 
None 

Insignificant 
Insignificant 
Insignificant 

 
Project life 

 
Project life 
Project life 
Project life 

 
Headpond flushing 
 
Environmental Management and Monitoring Plan 
Environmental Management and Monitoring Plan 
Environmental Management and Monitoring Plan 

 

C-2. 
Headrace 
tunnel 
operation 

1). Effect on wildlife 
2). Effect on under ground life  
2). Groundwater 

10,700m long 
10,700m long 
10,700m  long 

Insignificant 
Insignificant 
Insignificant 

Project life 
Project life 
Project life 

  

C-3. 
Downstream 
dewatering 
effect of 
diversion of 
Nam Tinh to 
the 
Powerhouse 

1). Water quality 
 
2). Aquatic life 
     - Fish species diversity 
     - Fish migration 
     - Fish population (increase) 
3). Wildlife 
4). Social impact on local people: 
     - Drinking water supply 

Along d/s Namting 
to NamNgum(26km) 

 
Along d/s Namting (26km) 

None 
Along d/s Namting (26km) 

Along d/s Namting (26km) 

 
Nearby villages 
Nearby villages 

Insignificant 
 
 

Insignificant 
 

Beneficial 
Insignificant 

 
None 

Project life 
 
 

Project life 
 

Project life 
Project life 

The d/s Namting (from Dam site to Xiengdet village) will  
be affected by the headwater of NamNgeum 3 reservoir, 
all of the impact will be similar as NamNgum 3 headpond 

 Community Promotion Plan (CPP) 
 
Community Promotion Plan (CPP) 
Community Promotion Plan (CPP) 
 

EdL’s EMU 
 
Project owner/EMU 

Project owner/EMU 
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Item Potential Impact Estimated Impact 
Area/size 

Signifi-
cance 

Duration Mitigation Measure  Responsible 
Agency 

     - Fishing/fishery 
     - Water supply for agriculture 
5). Loss of natural view/aesthetic 

Nearby villages 
None 

None 
None 
None 

C-4. 
Powerhouse 
release to 
Nam 
NgumRiver 
(NNg3) 

1). Future Nam Ngum3  
headpond/reservoir 
2). River channel hydraulic 
3). Excess d/s flow variation 

NNg3 headpond/reservoir 

 
NNg3 headpond/reservoir 

NNg3 headpond/reservoir 

None 
 

None 
None 

Project life 
 

Project life 
Project life 

  

C-5. Local 
Community  
benefits 

1). Employment opportunity 
2). Improve access 
3). Improve water supply 
4). Improve power supply 
5). Fishery/fish rising opportunity 
6). Water way access 

Affected village 
Surrounding villages 

Nearby villages 
Nearby provinces 
Nearby villages 
Nearby villages 

Significant 
Moderate 

Insignificant 
Major 
Major 

Benefit 

Project life 
Long term 
Long term 
Long term 
Long term 
Long term 
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5.3. Environmental Impacts related to Location 

Nam Ting River is one of the main tributary of Nam Ngum River and located in the rugged 
northwestern part of the Nam Ngum catchment. Nam Ting runs along the Valley of Phou 
Pha Day Mountain through Xiengdet village discharging to Nam Ngum River. Nam Ting 
River consists of two major tributaries namely Nam Sout and Nam Phat.  At full supply level 
(FSL) which is approximately 1,100 masl these tributaries and Nam Ting itself would form 
the storage reservoir of Nam Ngum 5 project; the catchments of Nam Ting and the 
catchments of the tributaries collectively will provide the required flows for power generation. 
 
The highest point in the region is Phou Mieng Mountain (2,455 masl), 20 km south of the 
dam site and many peaks rise to between 1,500 m and 2,000 m.   
The sitting of the dam, headpond, headrace tunnel and powerhouse will have the following 
impacts. 
 

5.3.1. The Dam and Headpond (Reservoir) 

The Dam Site is located at Nam Ting gorge which has been created by Nam Ting River 
down cutting at right angle across the mountain range of Phou Daphor and Phou Pha Day.  
The gorge at the dam site is narrow and deep (400m) with steep slopes ranging from 30° to 
50°. The river bed is rocky, appears to have little alluvium and the reach through the gorge 
is relatively straight and are covered by dense vegetation on both sides of the reach.   

 

5.3.1.1. Biological Losses 
a. Forest/Vegetation  
Based on the review of forest cover maps, field reconnaissance and villagers’ interview, it 
indicated that most of the vegetation that will be affected would include some commercial 
tree species, herbaceous and woody stemmed shrubs, grass and bamboo which belong to 
different type of forests such as Mixed Deciduous Forest (53 ha), Unstocked Forest and 
Scrub (563 ha) and Natural Grassland (1,636 ha). 
However, some of the big and high value commercial species were destroyed and removed 
by various causes including bombing during Indochina war, converting activities for other 
uses such as clearing and burning for shifting cultivation and logging.  
It is also confirmed that any areas of old forest such as National Biodiversity Conservation 
Areas (NBCAs) and protection forests are not present within the project area especially 
headpond/reservoir and dam site. Other less significant types of forest where the proposed 
access road and powerhouse will be located such as Dry Evergreen Forests (DE) (see 
Table 3.2.2) were found in significant quantities, and the exact details will be reconfirmed 
when the detailed construction is underway.   
 
b. Wildlife (and wildlife habitats) 
Wildlife and wildlife habitat, according to the filed survey and local villagers’ interview as 
well as the data and information gathered from the authorities concerned showed that the 
only significant habitats remaining occur on the steep upper slope forested areas and/or 
evergreen forest of Phou Pha Day and Phou Da Phor Mountains. Other more accessible 
lower and less steep slopes where forests have been destroyed, wildlife and wildlife habitat 
have also been disturbed, resulting from of slash and burn for shifting cultivation, bush fire, 
and indiscriminant logging as well as bombing during Indochina War.   
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Most of the project components are located on the lower slopes of Phou Da Phor Mountain 
which is well below the main wildlife habitats. However, from the results of survey and local 
villagers’ interview indicated that some of the wildlife live mainly on the upper slopes and 
may move down into the lower area especially around the proposed location of powerhouse 
at night time and they may return back to the comparative safety of the upper slope areas in 
the day time. Therefore, through the cause of project design and implementation, it is of 
prime important that the encroachment and habitat destruction is kept to a minimum and for 
example temporary access roads to the construction sites should be permanently closed 
and rehabilitated to its original condition after the completion of the construction work.    
Finally and due to most of the forest and forest land within the project area have been 
destroyed through various causes as stated above it was found that there is no significant 
wildlife and/or wildlife habitat remained within the project areas except for area surrounding 
the proposed powerhouse where significant wildlife and wildlife habitat are still in relative 
abundant; but powerhouse construction’s extent represents only a fraction of the 
surrounding forest, hence generating minimal disturbance to the wildlife and its habitat. 
 
c.  Natural amenity, aesthetic areas, outdoor recreation or ecotourism areas 
According to the field survey and villagers’ interview, the result showed that there is no area, 
in part or in full that is considered of high significant value with respect to natural amenity, 
aesthetics, outdoor recreation or ecotourism that is adversely affected by the development 
of the project. Instead, and being the only main lake in the region, the development could 
encourage tourism or other commercial activities such as fishing and other recreational 
activities into the area, hence the betterment of the livelihood of the local community.  

 

5.3.1.2. Social Losses 
a. Loss of rice paddy field 
The results from the field survey as indicated in the Table 3.2.2 shows that approximately 
50 ha of rice paddy field at FSL of 1,100masl in Ban Chim village will be inundated. Under 
power development regulation, the affected household shall be compensated. The 
estimation of compensation value is shown in Appendix Table. 

 

b. Loss of swidden area 
Table 3.2.2 also shows that within the project area especially in the future reservoir there is 
approximately 1 ha of swidden area will be inundated. This also needs to be compensated. 
However, under power development regulation, there is no clear guidance regarding 
compensation entitlements for areas of fallow upland and/or natural grassland which are 
likely to be areas of previous shifting cultivation. However as stated in section 5.2.4 above 
“In terms of swidden and cultivation area (rotational cultivation), compensate of one third of 
total cost of paddy field (with the same area) has been applied for the similar previous 
projects”.   

 

c. Loss of Infrastructure, Houses and Cultural Sites 
None of the infrastructure, house and cultural site in the project area is affected, except one 
concrete bridge and about 1 kilometer of existing access road at Ban Chim that will be 
flooded 
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5.3.2. Headpond Upstream Impacts 

a. Upstream Watershed erosion 
The upper part of the watershed area has been altered by human activities mainly the 
clearing of the land for agricultural production in the form of shifting cultivation and as a 
results the area is  covered with swidden areas, unstocked forest, scrub area, grassland 
and some forestland (shown as mixed deciduous forest).  There are some cultivated land 
within the area as showed in the Land Use and Forest Map. From the above mentioned 
land use over long period of time and with the combination of high rainfall and steep slopes; 
overall the area is unstable and subject to severe erosion, the trend would increase as 
population density increases and remaining forest removal is increased.  
 However, in some of the catchments the rock is resistant to erosion and has not been 
unduly deformed and shattered by extreme tectonic activity and relatively stable.   
 

5.3.3. Component site losses 

a. Dam Site and Reservoir 
As mentioned above, a total of approximately 616 ha of vegetation including Mixed 
Deciduous Forest (53 ha) and Unstocked Forest and scrub (563 ha) (excluding grassland) 
will be inundated at the reservoir and dam site. The main area of mixed deciduous forest 
remains on the upper slopes of the Nam Ting River especially in the upper reach of Nam 
Ting and its tributaries.  
Due to its relative accessibility most of the trees particularly commercial species in the 
reservoir area have been logged and removed, what remains are degraded forest and 
scrublands.  
 
b. Powerhouse 
At least 5 ha of forestland including dry evergreen and mixed deciduous forests will be 
directly affected and need to be removed and cleared for powerhouse construction. This 
included also some commercial tree species. However the area cover by the powerhouse 
construction represent a fraction of the overall surrounding forest, hence posing 
insignificant averse impact to the overall biodiversity of the area. 
 
c. Access road from NR 7 to the dam site 
According to the results from the Pre-feasibility study (Energy Equity Corporation Ltd, Feb. 
1997) regarding option for selection of access road from NR 7 to the dam site where the 
access road Northern Rout II has been selected. The permanent access road from NR 7 to 
the Dam site with an approximately 20 km long will need to be constructed following the 
Nam Phat valley to the south on its left side. The construction of this access road will affect 
26 ha of grassland and 1.5 ha of unstocked forest where big trees have already been 
removed.   
 
d. Access road from Dam site to Powerhouse 
The construction of permanent access road to link between the dam site and powerhouse 
with an approximately 14 km of length will also be necessary. The construction of this road 
will occupy 18 ha of forestland is covered mainly by dry evergreen forest (9 ha), mixed 
deciduous forest (2 ha) and unstocked forest (7 ha). 
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Generally, the location of all of the construction sites will lead to vegetation losses. The 
most significant is the need to clear approximately 13 ha of dry evergreen and mixed 
deciduous forests on the upper slope area along the access road from the dam site to 
powerhouse and at least 5 ha of dry evergreen forest at the proposed powerhouse.  Within 
these areas there are some main tree species which have high commercial value such as 
Canninghamia sinensis, Fokinia chinensis, Keteleeria avelyniana, Castanopsis annamonsis, 
Cinnamomum iners, Pterocarpus pedatus, Terminalia corticosa, Chukrasia tabularis, 
Ailanthus fauveliana, Dysoxylum binectariferum, Schima wallichii, Quercus poilanei, 
Keteleria tonkinensis, May Song, May Lang Chik, May Xai.  Some of these trees have 
diameter range from 40 to 80 Cm.   
However, this area is not part of the conservation forest or protected area, hence the overall 
impact of such tree removal is deemed to be minor, as only a few areas are likely to be 
encountered 
In the case that forest need to be removed and individual big trees need to be cut from the 
project areas, funds will be provided by the project to the Provincial Forestry Section  (PFS) 
and District Forestry Unit (DFU) to conduct a detail survey for collection of commercial tree 
species that need to be felled. During logging, the monitoring need also to be conducted by 
EMC which include PSF and/or DFU in order to ensure no illegal logging and cutting trees 
outside the approved areas. Logging and logs selling must be complied with Forestry Law 
and other laws and regulations concerned. At the same time, funds will be also provided by 
the project to assist with a program of compensatory regenerating and/or planting as per 
Article 15 of the Forestry Law (1996) especially for those areas that temporary access 
roads need to be constructed. The EMU which include Provincial Agriculture and Forestry 
Department (PAFO) especially PFS and DFU have responsibility to monitor the 
implementation of mentioned program. ROW clearing will be carried out by a contractor, 
whose work will be strictly defined by the contract specifications and special provisions.   
A monitoring program will be implemented that involves District Agriculture and Forestry 
Extension Office (DAFEO), other authorities concerned, village forest association (VFA), 
and an independent third party, who will audit the environmental performance of the project. 
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 fire arms, or using animal snares and traps. Project owner 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. 
 

5.3.4. Land Use and Resettlement 

A total of almost 50 ha of rice paddy field which belongs to 49 households of Ban Chim 
village will be directly affected and need to be properly compensated. The basic principle of 
compensation for the losses of land is that landowners have their choice between accepting 
cash payment and compensation by land of equivalent value at other location.  The 
previous experiences from other similar projects indicated that most affected people 
preferred compensation by land.   As it was mentioned in Section 5.1.3.2, although there is 
no any resettlement required due to there is no any house and construction will be affected, 
however, among total 49 affected households, three households asked for a new paddy 
field in other areas where suitable for their future life and business. One of the three will 
move to Luangprabang town and the rest two will move to live in Kasi District. Additional 
assistance in transportation for moving their houses/properties and also rice support during 
the first 3 years need to be provided from the project.  
Most of the project will be constructed during the dry season, when there will be fewer 
crops that could be damaged.  If crops are damaged, compensation will be paid properly.  
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Likewise, compensation will be paid to farmers for lost value of crops if farmers are 
prevented in advance from cultivating an affected piece of land because construction is 
planned to proceed during part of the cropping season.   
 

5.4. Environmental Impacts during Construction 

5.4.1. Construction Impacts on Biological Systems 
a. Impact on Aquatic System 
Probably effects on aquatic organism and fishery resources will be caused by water quality 
deterioration, particularly at the dam site and powerhouse construction areas, due mainly to 
soil erosion caused by land grading, compaction and excavation and to wastewater and soil 
wastes generated color, coliform bacteria, soil contents and grease and oils and decrease 
in dissolved oxygen content are anticipated. The effects are believed to be significant only 
in the rainy season and will be short term effect.  As regards to fishing activities, the 
adverse impacts are expected to be not significant. However, in order to reduce such 
impact, some construction activities which may cause significant impact will need to be 
conducted only in the dry season.  During construction, the Nam Ting River will need to be 
diverted around the dam site, this may extend over two dry seasons during which time the 
dam embankment will probably be constructed as two separate sections.  During the dry 
season the water around the construction areas will be low and initially the water may be 
diverted around the dam site by some minor channel alteration, rather than using cofferdam. 
As the second half of the dam embankment is constructed during the second dry season, 
Nam Ting would probably be channeled past the site via a lower operating gate, this will 
also avoid the need for a cofferdam.   

 
b. Impact on wildlife/wildlife habitat 
As mentioned earlier, some species of wildlife still remains on the upper slope of Phou Da 
Phor mountain especially where the powerhouse and access road will be constructed and 
wildlife within the area is under considerable hunting pressure. In addition, about 18 ha of 
forest and vegetation within this construction areas will be cleared for access road from the 
dam site to powerhouse and powerhouse site, so the wildlife habitat will also be severely 
disturbed by the forest clearing activity during construction stage, this will be the supported 
factor for exacerbation. The boisterous noises from the construction machines will also 
disturb the natural living of the wildlife. Moreover, the construction workers may hunt wildlife 
within and around the project area. 
In order to additionally reduce such intrusion, strict rules against logging outside the 
approved construction areas and 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 fire arms, or using animal snares and traps. Project owner 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. 
 
c. Disposal of spoil 
The Nam Ngum5 Project will create spoil disposal areas storing approximately 200,000 m3 
of spoil. The majority of the spoil will come from tunneling operations and will consist of 
sandstone. Some of this may be used in concrete aggregate, but it is expected that the bulk 
of this will be placed in the spoil heaps which have been initially sited in depression so as to 
reduce their visibility. After the operation is finished the heaps will be landscaped and 



Nam Ngum 5 - EIA Main Report,   Chapter V: Anticipated Environmental Impacts and Mitigation Measures 
=================================================================================================== 

DSC Nov.  2007 5-21

revegetated as part of the site protection and rehabilitation plan. However, alternatively, the 
spoil should be placed in heaps so that it can be used at a later date for other development 
purposes. This should be further considered during detailed design stage.  
 
d. Access roads 
Two main permanent access roads need to be constructed; one is the access road from NR 
7 to the dam site (approximately 20 km) and another one is access road from the dam site 
to powerhouse (approximately 14 km).  Due to mountainous terrain and steep slope, the 
roads must have sufficient drainage and where necessary the steep gradient drain shall be 
lined with rock or concrete in order to ensure the minimization of the soil erosion. In less 
steep batter or embankment vegetation cover shall be used. The road should have 
adequate turnoffs for water runoff and they shall be provided along the road to break up the 
length of slope runoff effect. This should be located and maintained at a vertical and interval 
of at least 2-3 meters. Excessive earthwork and vegetation clearance shall be kept to a 
minimum at all times.  
 

5.4.2. Construction Impacts on Social 
a. Dust 
There is no any village located close to the construction area including dam site, access 
roads, powerhouse and others. There is only Ban Chim village located near to the future 
Nam Ngum5 reservoir, however, no any construction activity will be conducted within this 
area. Therefore there is no dust will be affected to the local community except for workers.  
However, the contractor will need to be prepared mitigation measure to alleviate dust 
impact on any of the project construction areas which will be affected to workers’ health.   
 
b. Noise and Vibration 
In terms of noise and vibration, as mentioned above, no any village is located close to the 
construction area, therefore, there will only be a problem at the construction sites and it is 
anticipated that noise and vibration will not affect to local community except for site workers 
and wildlife around the construction area. However, noise suppression systems will need to 
be fitted to equipment while ear protection tool is needed to provide for site workers.   
 
c.  Health and Safety 
To protect worker health and safety, the Contractor will be required to prepare and submit a 
worker health and safety plan for approval, prior to commencement of construction activities. 
Workers will undergo pre-employment medical screening and be certified as fit for work. 
Workers will receive health and safety training, including a training component on UXO 
recognition and management. UXO specialists will carry out surveys of sites that are to be 
excavated, and will remove and destroy any UXO encountered especially within the areas 
that the map suggests the remain of UXO. Areas that have been given the “all-clear” for 
construction will be demarcated. UXO pathfinders will need to be accompanied the ROW 
clearing teams to sweep for, identify, and dispose of UXO. Local villagers will receive public 
health education that focuses on prevention of diseases from migrant workers such as 
hygiene and sexually transmitted diseases. 
As for local community, experience in other construction sites elsewhere in remote areas of 
the Lao PDR showed that the local people are exposed to a greater risk of traffic accidents 
when traffic volume increase during the construction phase, particularly in the northern 
mountainous and remote areas where the roads are on high slope and not wide enough, as 
in this case particularly NR 13 North and NR7. Children are normally most at risk and 
serious accidents are possible.    
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The construction work force faces the principal risks to health and safety. The main health 
and safety risks include: 
 Inadequate sanitation facilities in worker camps 
 Introduction of vector borne diseases such as dengue fever, malaria or encephalitis 
 Other epidemic or sexually transmitted diseases introduced by migrant workers 
 Serious injury or death as a result of a fall from any construction  
 Serious injury of death resulting from accidental collapse of the spoil from headrace 

tunneling 
 Hand, eye and foot injuries from falling or falling objects 
 Road accident due to increasing and overload of transportation 
 Serious injury or death from unexploded ordinance (UXO). 

 

5.4.3. Construction Impacts related to Economic 

5.4.3.1. Local Residents 
a. Employment Opportunity 
It is estimated that the construction period is four years after a decision to conduct the 
project is made. Many activities will be done during the construction phase such as access 
roads and hydropower plant. It requires approximately 100-200 workers during this period.  
Economic benefits will be occurred from employment and linkage activities. The local 
people may be employed and their income may increase not only from participation in the 
project activities, but from selling food and other local products as well.   
 
In order to improve the local livelihoods by increasing the income of local people, it should 
be incumbent on the project to ensure that benefits arising from the labour hiring are prior 
offered the local residents so that the employment benefits are maximized for the local 
community. Contractors are required to adopt a socially responsible attitude with regard to 
ensure that wherever possible the local community is prior given preference in recruitment.   
So, the contract document should be clearly specified that the local people have priority in 
employment.    

 
b. Commercial Opportunity 
Apart form the engaging with project construction activities, the local community will have 
also opportunity related to their local products production and selling including agricultural 
and forest products (NTFPs). Payment is made to the large workforce will increase 
disposable income, some of this will be spent within the local or village markets. This will 
create a sudden increase in demand for many products including food and non-food 
products. There will be a corresponding increase in demand for local supply of their 
products such as meat, fish and vegetable as well as other local handcraft products such as 
bamboo basket, rice box and others. Local people need to have an informing and 
awareness raising of these possibilities before the project commence so that they will be 
able to exploit the opportunities rather than surrender these to outside entrepreneurs.   

 
c. Land value change and population movement 
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The availability of a reliable source of electricity to supply to the energy consumption for 
these areas, over time, will significantly contribute to the quality of life of local people and 
contribute to the development of regional industry, agricultural production and commercial 
activities, in the near future may increase the attraction of people migration to the area 
especially those who want to improve their living by agricultural production as well as 
livestock. This may result in a process of induced development along the corridor served by 
electrification, leading to increased exploitation of remaining forest resources. Other 
potential negative impacts could include land speculation by investors, and displacement of 
long time residents. However, due to these areas are mountainous, high slope and have 
not high potential for agricultural production particularly cropping, therefore, there is no 
significant impact concerning land value change and population movement. 

 
d. Increase in affluent/poor income gap 
Since there is no significant impact concerning land value change and population 
movement, and no resettlement and relocation is required for this project, therefore, there is 
no significant impact on this. All of local communities have equal right and opportunity to 
participate in project development activities as well as in land use within their own villages. 

 

5.4.3.2. Migrant Labours/workers 
a. Conflict with local people 
Conflict between local community and migrant labour may arise when itinerant labour 
moves into the area that has different social, cultural, traditional and lifestyle to the resident 
community. Experience from other similar projects and as a results from the survey and 
discussion with local villagers we see that there is no any specific reason may cause any 
conflict between them except for tradition and/or custom local community are not respected 
by outsiders. Therefore, worker behavior needs to be controlled in order to follow and 
comply with the local community rule and tradition particularly Lao minor ethnic groups.   

 
b. Impact due to camping 

 Forest/vegetation and wildlife 
Some forests still remain within the project areas particularly in the powerhouse 

site. Camping within this area should not cause any impact on forest.  Worker camps 
should not be established within the proximity of any rich forest like evergreen and/or 
mixed deciduous forest and attention must be paid with siting of the worker camps 
so that the workers do not interfere with any wildlife. Hunting and removal of forest 
products including timber and NTFPs from this area is not allowed except for some 
kind of NTFPs such as wild-vegetable, wild-fruits, bamboo shoot, mushroom, rattan 
shoot and some wild starchy roots and this will need to be strictly controlled so as to 
avoid any further depredation of theses resources.  

 
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 dead fuel-wood. However, the best way, the 
Contactor should provide bottled gas or kerosene to workers for cooking as an 
alternative to fuel-wood. Burning to clear vegetation and wastes within the 
construction sites will not be permitted. Project owner shall be directly responsible for 
dissemination of all regulations and information concerned to its staff and/or 
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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 be 
also stated in the Environmental Management Statement prepared by the Contractor.  

 Water Quality 
Since there is no any village located within the project construction areas, so the 
project staff and worker camps will be located far away from community center. It is 
anticipated that there is a minor impact on water quality concerning worker camping 
within the construction areas. However, the camps need to be provided with portable 
drinking water and that adequate waste water and sanitation facilities will be also 
installed. In order to avoid water pollution cause by rubbish/waste, regular waste 
collection will be part of the camp requirements that needs to be done and this must 
be taken to a managed waste disposal facility. The location of the temporary and 
permanent camps will be determined during detail design under discussion amongst 
contractor and stakeholders. 

 
 

5.5. Environmental Impacts during Operation 

The Nam Ngum5 Project will collect the flow from the upstream area of three main rivers 
such as Nam Ting, Nam Sout and Nam Phat. After turbining the flows will be released to 
the Nam Ngum River which will be Nam Ngum3 head pond in the near future and will be 
stored and re-used by the Nam Ngum3 Hydropower Project. The major impact that Nam 
Neum 5 will have, is on the reduction of the flow of the downstream from the dam site to 
Xiengdet village, however, after the Nam Ngum3 project is completed, with FSL of Nam 
Ngum3 reservoir is assuming at 720 masl, where Xiengdet village will be inundated, 
therefore, it is anticipated that there is no significant impact for the downstream of Nam 
Ngum5 project.   
 

5.5.1. Head Pond Operation 

5.5.1.1. Headpond storage 
a. Sediment Deposition and Reservoir Filling 
 
The indicated reservoir is for an approximately 100 m high dam is narrow and sinuous, 
extending along Nam Ting valley to the south and along Nam Sout and Nam Phat, tributary 
of Nam Ting, to the North. No significant slope stability issues were apparent, however, 
reservoir slope stability will require careful consideration, particularly immediately upstream 
of the dam site where gorge slopes are steep and inundation depths will be greatest.  

 
Since the catchment area of NNg5 with its 483 km2 and the run-off from this catchment is 
only small compare to the other Nam Ngum Hydropower Projects, its impact will be 
relatively small. The water stored in the dead storage of NNg5 is equivalent to some 2% of 
the annual run-off at NNg3, some 1% at NNg2 and some 0.7% at NNg1 (Pre-feasibility 
Study, Feb. 1997). 
 
Since the water have to be stored in the dead storage only one - in the year of reservoir 
filling – it will result in a loss energy generation only one. After filling of the reservoir has 
taken place the reservoir operation will start with the release of a regular monthly run-off 
some 44 mill. m3 per month. The maximum possible total energy losses for the Nam Ngum 
cascade will be in the order of 66 Gwh.   
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In fact the energy losses will be smaller because the reservoir filling will take place during 
rainy season. If the stored water is water which would have otherwise been spilled at the 
downstream dams from the reservoirs, it will not cause any energy generation losses. 
 
b. Regulation Benefits 
 
The benefits which will be created by NNg5 reservoir through its regulation impact on the 
downstream schemes were estimated based on very simple assumptions as is given in the 
Table 5.5.1 below. The estimates is based on a similar study carried out for NNg3 and 
NNg2 to identify the impact of that projects on the downstream projects. The impact 
decreases from upstream to downstream. The same degree of additional regulation as 
calculated for NNg3 has been assumed under consideration of the substantially smaller 
catchment area of NNg5. Thus the additional benefits are limited to a very low percentage.  
The benefits have been estimated to be 1.7% of additional energy generation at NNg3 and 
even less for the downstream projects (Pre-feasibility Study, Feb. 1997). 

 
Table 5.5.1.1: Energy Generation Benefits due to Additional Upstream Regulation 

Scenario Generation without 
Regulation of NNg5 

(GWh/a) 

Generation with 
Regulation of NNg5 

(GWh/a) 

Difference 
(GWh/a) 

Nam Ngum 5 - 507 - 
Nam Ngum 3 2,087 2,122 35 
Nam Ngum 2 1,784 1,793 9 
Nam Ngum 1 854 855 1 

 Total 45 
 
 
Since the NNg5 is smallest project of the one mentioned above within the Nam Ngum basin, 
the need to establish a “Nam Ngum Water Management Association” could coordinate the 
use of water resources within the Nam Ngum basin and also a need for establishment of 
“Water Management Plan” will be more developed and related to the larger hydropower 
schemes. However, the additional flow regulation provided by the NNg5 project will create 
additional benefits, which increase the economic performance of the scheme 
(Recommendation made by Pre-feasibility Study, Energy Equity Corporation Ltd., 
Feb.1997).   
 
c. Aquatic Habitats 
There is no any significant impact on aquatic habitats due to the headpond and/or reservoir 
is small and lie along the Nam Ting, Nam Sout and Nam Phat rivers and it will be flushed 
each year. For the existing fish species in the project area, it is surmised that those species 
which can not live in a lentic environment will migrate to suitable habitats upstream of those 
three main rivers.  Whereas, those species that prefer standing water will increase in their 
abundance. This increase will be most dramatic in the first few years of impoundment.   

 
d. Ground Water 
There will be an increase of in the ground water level beside and around the head pond due 
to the water level in the head pond will be raised.  However, there is no any village or 
community center adjacent to the head pond will be benefited from this.   

 
e. Water related Diseases 
According to the result of survey and villagers interview, it was found that there is no any 
water related diseases were occurred within the project area. However, fecal coliform 
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bacteria were found in all of the natural watercourses particularly in tropical forests. Poor 
quality of drinking water is the main cause of disease and debilitation to the local 
community particularly in the remote areas. Therefore, clean water supply will have an 
overall beneficial effect in improving project workers and local community health.   

 

5.5.2. Headrace Tunnel Operation 

There is no any significant impact on vegetation, wildlife, underground life and ground water 
due to headrace tunnel operation. 
 

5.5.3. Dewatering Effected of Downstream Diversion 

The Dam is located in a relatively remote area which is sparely populated. According to the 
field reconnaissance survey conducted by DSC Team to collect the data and information for 
preparation of this report indicate that no requirement on water for agricultural production, 
neither for irrigation, fishery nor any other uses along Nam Ting river downstream from the 
Dam site to Nam Ngum River and Powerhouse site.   
 
Along the Nam Ting river, some 600 m downstream of the Dam site on the right side there 
is a small stream joins as a tributary stream of Nam Ting river and at about 2 km further 
downstream a large tributary stream enters Nam Ting river. The sum of these two inflows is 
expected to refill and maintain a sufficient minimum flow for domestic and conservation 
purposes in the reach between the dam site and power house. Furthermore, the headwater 
of the future Nam Ngum 3 reservoir will reach the areas and villages assuming a FSL of 
720 masl and might inundate some areas and part of Xiengdet village.   
 

5.5.4. Powerhouse Release 

The NNg5 powerhouse is located immediately on the right bank the Nam Ngum River 
where will be the Nam Ngum 3 head pond in the near future and that the NNg5 powerhouse 
will be discharged directly to the NNg3 head pond. Thus there will be no effect on flow 
variation or channel hydraulic. 

 

5.5.5. Local Community Benefits 

This project is basically similar to others development projects, this project will have some 
socio-economic benefits for local community and local region not only during the 
construction phase, but also during the project life. Apart from the provision of additional 
work opportunities within the project area, most of the benefits will be related to improving 
services and basic facilities. It is anticipated that the project will create some following 
benefits; 
 Creation of additional employment opportunities (during construction) 
 Improvement of access (project life) 
 Improvement of water supplies for agricultural production and livestock (project life) 
 Improvement of water supply for drinking (project life) 
 Increase potential for village fishpond and headpond fishing opportunities (project life) 
 Improvement of commercial and service opportunities (project life) 
 Improvement of power supply (project life). 
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5.6. Transmission Line 

According to report of the Pre-feasibility Study, Feb. 1997, conducted by Energy Equity 
Corporation Ltd., indicated that the selection of transmission line has been considered and 
the option 3 was chosen for comparison.  This option requires connection to new collector 
500 kv sub-station near Vangvieng District or Nam Leuk and some 80 km of new 115 kv 
transmission line following mainly the alignment of the southern access route (see Picture).   
 
The GOL is considering the construction of a 500 kv collector substation. Possible locations 
are in the west at Houaypamom village near Vangvieng District or in the east near Nam 
Leuk Powerhouse. A common substation collecting the energy from various projects would 
save costs and reduce environmental damage to all. Possible candidates are the 
hydropower plants of NNg2 (360 MW) and NNg3 (460 MW). They would link their 230 kv 
lines into the proposed substation as Nam Ngum 5 could also feed into the net at that 
station. However, the Nam Ngum 5 project will be responsible only for the 2.5 km 
transmission line connection from the switchyard to the Nam Ngum 5 sub-station and a 
decision whether to build a joint station or not has not been taken.  The study for the other 
joint stations and transmission lines will be separately conducted. 
 

5.6.1. Transmission Line Considerations 

Unlike other types of linear corridor developments (e.g., roads, railways), where the 
transmission lines are severely limited by physical constraints of gradient, length of river 
crossing, etc., transmission lines afford considerably more flexibility, thereby enabling the 
designers to avoid areas of sensitivity.   
As principally said, the alignments will be sited so as to avoid cross villages and other areas 
of settlement. Instead, the transmission lines will be routed behind, around or between 
villages. In case the construction of transmission line could not avoid crossing villages, 
houses and/or other constructions, such houses and other constructions e.g. temple and 
rice huts, within 25m along the line need to be removed, resettlement and compensation 
must be considered based on the laws and regulations concerned. While the compensation 
cost for the losses will be paid suitably by the project owners or EdL to villagers according 
to the existing conditions of such houses and/or constructions and under both sides 
negotiation. On the other hand, in case the construction of transmission line could not avoid 
crossing villages, houses and/or other constructions, in order to reduce such impacts, 
construct with higher towers or locate towers on the highest points is more recommended. 
The consideration and selection of transmission line was based on the following 
engineering principles: 
 Construction of the towers, however, to keep the alignment as straight as reasonably 

possible between the start and end points (at least between first PI or angle tower and 
next angle towers) so as to minimize the costs of construction and imported materials; 

 Wherever possible locate the alignment more or less parallel, and in close proximity of 
an existing road to facilitate construction access and access for maintenance and 
repairs during operation; 
According to the existing conditions of the project area, the following environmental and 
social principles of route consideration and selection will be used in addition to the 
engineering principles listed above: 
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 Avoid existing settlements, private and community structures, particularly houses and/or 
built-up areas,  to ensure that resettlement would not be required; 

 Minimize the need to expropriate valuable land areas, particularly village holy forest, 
village cemetery, agriculture land, farm land, etc.; 

 Avoid areas of mature forest and other environmentally sensitive areas including NBCAs, 
NPAs, eco-tourism sites; 

 Ensure adequate clearance between the alignment and significant cultural/historical 
monuments/sites. 

 In addition, wherever possible considerations were given to minimizing the extent of 
visual intrusion upon viewscapes considered as unique or valuable as tourist resources.   

In addition to the above engineering principles, the following factors need to be paid 
attention in transmission line consideration; 
 

5.6.1.1. Land Use and Vegetation 
Generally, the clearance of vegetation along the presence of the alignment can lead to 
fragmentation of already diminishing areas of natural forests and wildlife habitats. Overall, 
the existence value, as well as the ecological research value of the ecosystem will be 
diminished. Rare and/or threatened vegetation or wildlife species may also be affected by 
the alignment. The permanently maintenance of the ROW during and after construction will 
eliminate the ability of the land on which the ROW is situated to re-grow to species-rich 
secondary forest.   
However, for this project, as the habitats are severely degraded over most of the project 
area due to from time to time exploitation of forest and land resources and the alignment 
will more or less run parallel with the NR 13 North and/or RN7 for most of the line length, 
the construction of access roads to the ROW is not much required, it is, therefore, 
anticipated that forests/vegetations and wildlife habitats will not be significantly affected. 
However, although forests and wildlife habitats will not be affected significantly by the 
Project, in the cases of holy forests and cemeteries are affected by the project, where it is 
necessary to remove vegetation, only a narrow right-of-way will be cleared, and then proper 
compensation cost will be paid to the villages in order to conduct traditional religion 
ceremony.   
The alignment will more or less parallel, and be in relatively close proximity to (i.e., no more 
than 1 ½ to 2 km) from existing road, thereby minimizing the disruption that would be 
caused by having to construct lengthy access ways. No new roads will be constructed, only 
small access tracks to facilitate movement by light tractors or pickup trucks to tower sites. In 
inaccessible areas or in the areas that TL locates far away from the main road, the potential 
of moving materials to construct towers onto the sites may be small tractors by using old 
village tracks or feeder roads/trails. 
To ensure that the alignment and new access tracks are sited to avoid areas of 
environmental sensitivity, a member of EdL’s EMU will be involved in the detail design and 
reviewing the detailed alignment survey and conducted monitoring since early stage of 
construction. 
 

5.6.1.2. Settlements 
Resettlement and/or removal of houses and other construction can lead to disruption of 
community cohesion and social structure, change life style and livelihood pattern of 
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villagers, may also create a bad impression and poverty to villagers if compensation is 
improper. Since the alignment is not exactly identified in the field, however, during detail 
design and construction, some houses or single residences may lie in the path of the 
proposed transmission line, requiring that a portion or all of the villagers be resettled. In 
order to reduce the cost for compensation and to reduce social impacts as mentioned 
above, transmission line route should be located behind and away from houses and villages. 
During the detailed alignment survey and identification in the filed, villagers along the route 
should be consulted again regarding their attitudes and opinions as well as value of their 
properties and resources. 
 

5.6.1.3. Cultural and Heritage Sites 
Cultural and heritage sites are national property. Running a high voltage transmission line 
within close proximity of an important cultural or heritage feature can reduce the esthetics of 
the site, as well as reduce its existence value, i.e., the value that it exists without being 
affected by external influences. Relocation of monuments may be culturally unacceptable 
and result in hostility being directed toward a project. 
Although some village temples and/or ruins are not seen as cultural and heritage sites, they 
are respected as valuable cultural properties of villagers. As mentioned above, the removal 
of such properties will be unacceptable and unsatisfactory by villagers and may result in 
and create conflict between villagers and project. However, during field survey, 
consultations with local villagers should be conducted. In order to reduce such social impact, 
is to locate the line away from such properties. The proposed alignment will be altered if, as 
a result of the detailed design and alignment survey, any property removals are 
unacceptable and unsatisfactory by villagers who are seen as the owners of the properties 
and heretofore-unknown cultural/heritage monuments are discovered or identified by 
villagers. 
 

5.6.1.4. Drainage System 
Since the project area is mountainous, high slope, towers should be sited to take advantage 
of high points of land. This minimizes the number of towers that are needed, and provides 
large clearance distances between overhead conductors and vegetation growing in the 
valleys. The watercourses within the valleys are left undisturbed, with the vegetation intact. 
In order to reduce potential additional sites from which soil could be eroded into rivers or 
streams, the amount of side slope disturbance that would be required to build access tracks 
and sites for placing towers in depressions should be minimized.  Towers should also be 
kept out of streams or watercourses as well as the areas of possible flooding, mass wasting 
and wetland areas. 
 

5.6.1.5. Other Utilities and Traffic 
International safety standards for minimum clearance distances have been adopted by EdL 
for high, medium and low voltage conductors. Minimum clearances are prescribed between 
conductors and the ground, navigable and un-navigable waterways, road crossings, 
buildings, antennae, telecommunications lines and other types of utilities. 
Table below provides a summary of the clearance distances used by EdL for the 115kv line. 
The proposed alignment will avoid existing utilities wherever possible. Otherwise, the 
minimum safety clearances need to be used. 
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  Table 5.6.1.5: Safety Clearances to Live Conductors 

Conductor to Specified Target Minimum Clearance Distance 
(m)           for 115kv 

Ground Surface (Accessible to pedestrians only) 7.5 

Navigable River 5.0 Above mast height 

Un-navigable River 7.0 

Road Crossing 8.5 

Buildings Not Permitted 

Antennae N/A 

Telecommunications Lines 4.0 

Other (Mekong Crossings) 16.5 above high water level, or 5.0 above 
mast height, which- ever is greater 

Source: EdL, MIH 
 
 

5.6.2. Potential Impact from the Transmission Line Construction 

6.6.2.1. Main Construction Activities 
Generally, construction of the 115 KV transmission lines will typically involve the following 
tasks: 
 Clearing of vegetation from at least 25m ROW by felling and lopping of trees, shrubs 

and bamboo including disposal of waste from site clearing to provide adequate 
clearance between vegetation and the conductor wires.  

 To gain access to the alignment, access tracks will be cut from various points along the 
main roads to which the TL runs more or less parallel. Where soil conditions dictate, the 
tracks will be surfaced with suitable road topping material. 

 The sites for lattice steel towers will be cleared and grubbed, and holes dug to permit 
construction of each of the four tower footings. At locations where rock or densely 
compacted soil is encountered, rock drills will be used to create holes for the tower 
anchor bolts. In such cases, compressors will be required on site to provide compressed 
air for the pneumatic drills.  

 Cement and aggregates will be carried to the each tower site to make concrete that will 
be poured into the holes to serve as the tower footings.   

 The steel components and bolts for the lattice steel towers will be carried to each tower 
site, where the tower will be assembled and erected manually.   

 When once the towers are in place, the insulators will be installed and pulling wheels will 
be hung from each insulator string. Nylon ropes will be run along the centerline of the 
alignment from tower to tower. Drums of conductor wire will be transported to strategic 
locations on the alignment, connected to the nylon ropes, which will then be connected 
to (gasoline) powered winch that is secured further along the alignment.  Conductor wire 
will be secured to the nylon rope, which will be winched in one at a time to string the 
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conductors from tower to tower, through the wheels suspended from the insulators. The 
conductor wires will be secured to the insulators with the appropriate tension and sag.   

 Grounding rods and/or continuous buried “counterpoise” (grounding) wires will be 
installed as required.   

 Temporary equipment stockyards, work camps and field mobile offices will be 
constructed. The main stockyards will be located near existing towns where advantage 
can be taken of transportation systems, existing vacant level land and, wherever 
possible, fenced off secure areas. Work camps along the transmission line will generally 
consist of temporary tent camps that will be moved as the construction proceeds along 
the alignment.  Camps will house small work crews and will, therefore, not require any 
significant infrastructure. 

 When once construction has been completed, sites that are no longer required (e.g., 
access tracks, storage and camp sites) will be reinstated. This will include removing 
debris or other contaminants, and returning the site to the same (or better) condition in 
which it was found. Where it was necessary to gain access to the alignment across 
agricultural lands, these areas will be reinstated to ensure future productivity. 

 

5.6.2.2. Potential Impacts 
Since the detail design of transmission line for this project and the decision whether to build 
a joint station or not has not been taken yet and that the information concerning 
transmission line ROW is not available yet, therefore, an environmental impact assessment 
for the transmission line could not also conduct particularly in the field level.  Preliminary 
route selection of the transmission lines for this project was based on a topography map 
recommended in the report of Pre-feasibility Study conducted in 1997.   
However, for this project, the detailed alignment survey which involved cutting survey lines 
through vegetation to enable the cadastral survey team to take unimpeded shots along 
sight-lines with their survey instruments will be conducted as well as the tower locations will 
be marked on the ground along with the centerline of the alignment.   
 
a.   Vegetation and Wildlife/wildlife habitat 
Based on the field observation and review of land use and forest cover map in the northern 
Lao PDR, it is anticipated that most of the vegetation that will be affected is unstocked 
forest and scrub which include herbaceous, woody stemmed shrubs and bamboo. This is 
the characteristic early serial stage vegetation community that becomes established 
following logging and shifting cultivation. It is not anticipated that any areas of old forest will 
be encountered along the proposed rights-of-way. Nor does it appear that the alignment will 
pass through any species-rich areas of second growth forest and any NBCA or protected 
area. However, this will be confirmed when the detailed alignment survey is undertaken. In 
the event that trees may need to be cut through second growth stands, the overall impact of 
such tree removal is deemed to be minor, as only a few if any such areas are likely to be 
encountered. Also, the rapid rate of growth, estimated at 0.5 m3/ha/year, for tree species in 
most of Laos means that those areas currently classified as woody scrubland, have the 
potential to become secondary forest land, if properly stocked and managed except for 
some area particularly in the Phou Khoune District where most of the land is covered by 
grass and herbaceous that have no potential to become secondary forest. There is no any 
area appeared as wildlife habitat due to most of forestlands have been converted from time 
to time by heavy logging and slash and burn for shifting cultivation. 
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b.   Land Use and Settlements 
As noted earlier, the alignments will be sited so as to avoid crossing villages and other 
areas of settlement. Instead, the transmission lines will be routed behind, around or 
between villages. At this time, it is anticipated that there will be no need for resettlement, or 
relocation or replacement of structures. This will be confirmed during the detailed alignment 
survey. In the unlikely event that resettlement is required, then the provisions of the Land 
Law (1997), the Electricity Law (1997) and other laws and regulations of the Lao PDR 
concerning resettlement and compensation will be strictly followed. 
Based on the field observation and review of land use and forest cover map particularly in 
the northern part Laos, it is indicated that there is very little agricultural land within the 
proposed alignment. The main concentration of agriculture land is along NR 13 of Vientiane 
Province. Since the valleys in which the transmission lines will be located run parallel to the 
direction of the alignments, the transmission line will be situated along the edges of the 
agriculture areas on the lower slopes of the hills/mountains that confine the valleys. 
Therefore, no permanent acquisition of farmland is expected. This will be confirmed during 
the detailed alignment surveys. 
Where it is necessary to construct transmission lines across agricultural land, the land on 
which the tower is to be situated will be permanently acquired by project owner/EdL.  For 
standard lattice towers 36 m2 of land is required per tower. Angle towers require 72 m2 of 
land per tower. 
In terms of other land used types such as tree plantation, fruit trees garden and other crops 
if any higher than 3m will be removed and compensation will be based on the loss of such 
properties not based on the land value because there is no land acquisition.   Likewise, the 
land compensation for construction of towers is also based on the loss of existing properties 
on the land that the towers will be situated.   
 
c. Erosion and Silt control  
During the construction, the project will involve only minimal excavation that could 
contribute to soil erosion and the potential for sedimentation of watercourses. Excavation 
will be limited to the following: 
 Digging four holes for each of the lattice tower concrete support bases, 
 Clearing, excavating and leveling tracks to access the transmission line alignment or 

tower base construction sites. 
The towers should be located so that to avoid high slope areas. In case that can not avoid 
such areas, excavations for tower bases must be limited to the immediate area of the tower 
legs. It is recommended that on sloped land, the legs of the tower be designed so that the 
downhill legs are longer than the uphill legs (i.e., staggered legs). This will enable the 
towers to be sited without having to excavate a level cut into the slope, which could create 
future problems with slope stability and erosion. Most construction will proceed during the 
dry season. This will avoid difficulties that would otherwise be encountered during the rainy 
season.   
The number of access tracks used will be limited to approximately one every three 
transmission towers (approximately one every kilometer).  Access tracks will be selected at 
a closest point and should be an average not more than 1 km in length. The tracks will be 
no wider than 2.5 meters and will be covered with suitable road topping material in areas 
where moist soil conditions or the potential for water borne soil erosion could lead to 
problems. However, using of existing or dry season farm roads/tracks to gain access to the 
alignments is more recommended. 
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In case of access tracks that are not required for permanent use2 will be decommissioned 
by rehabilitation, re-contouring the slope and seeding the surface to encourage rapid re-
vegetation. Internationally accepted best environmental management practices will be used 
to assess the risk of slope failure and erosion, and prevent and control potential problems. 
It is anticipated that existing sources of aggregate will be available for use by the project. 
Therefore, no major borrow sites, and no quarries will be developed for the purposes of the 
project. 
The re-vegetation after construction within the transmission line towers is not necessary 
due to the footprint for a 115 kv tower is quite small (about 36 m2 - 49 m2 for suspension 
towers and about 52 m2 – 72 m2 for angle towers), therefore, the area that would be 
exposed to the forces of erosion is quite limited; and natural plants regeneration occurs 
quite quickly during the early part of the rainy season, thereby the possibility that soil 
erosion within the transmission line towers will become minor problem.  
 
 
d. Interference with Other Infrastructure  
As transmission line construction, particularly tower erection and conductor stringing, 
moves from location to location as the work progresses, traffic disruption along the roads 
where erection crews are unloading materials from heavy trucks will be minor. Project 
owner should adhere to its established practices of posting warning signs and managing 
traffic to protect the traveling public and its workers. In the event that stringing conductors 
presents a possible risk to traffic on roads or rivers, bamboo scaffolds will be constructed 
across the roads and rivers to protect pedestrians, vehicles, boats (and the conductor itself) 
from potential injury/damage during conductor stringing. In case of over weight of 
construction materials that will be transported to the construction and/or substation sites, it 
may be necessary to temporarily reinforce some of the weaker roads or bridges. 

 
e. Transmission Line Maintenance  
EdL carries out corridor maintenance using manual means of trimming the vegetation. In 
the current practice, EdL is conducted inspection of transmission line at least twice per year 
with aiming to check the condition of towers, conductors, insulators as well as clearing or 
trimming vegetation and cut any tree with higher than 3 meters in order to avoid electrical 
arching or service interruption. Using of herbicides or chemical poison along the ROW 
which can contribute to contamination of watercourses and threaten people, beneficial 
insects, birds and other wildlife will not be allowed. Burning to control vegetation along the 
ROW is also prohibited. Any crop cultivation of local people under transmission line is 
allowed. Rather, local people living along routes will be participated under contract to 
manually clear and cut vegetation/trees along ROW under supervision of EdL technical staff. 
However, villagers’ participation in maintenance of Transmission Line is more 
recommended.   

 

                                                 
2 If necessary, only those tracks that provide access to ‘corner’ towers will be constructed for permanent use 
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CHAPTER VI 
ENVIRONMENTAL MANAGEMENT PLAN (EMP) 

 
 

6.1. Protective Measures for Socio-economic and Environmental 

Impacts 

The details measures for mitigation of impact on socio-economic and environmental have 
been presented in the Impact Matrix, Section 5.2, Chapter V. 
 

6.2. Project Implementation Schedule 

Project construction is scheduled to start in September 2007 (if approved) and to last no 
more than 48 months, with the commissioning of the units in June 2011 and finishing works 
completed in September 2011. This organization takes into consideration the constraint of 
the rainy Season (mid-June to mid-October) during which only limited outdoor works can be 
performed. Underground works (tunnels, surge shaft) can be performed all year long.  
Details are presented in Annex Table 2.4, Section 2.9, Chapter II. 
 

6.3. Main Contents of the Plan 

6.3.1. Proposed Measure 
The measures proposed in the EMP are basically related to mitigation and monitoring 
activities, which constitute the core strategy of this plan. 
Mitigation measures are proposed during both construction and operation phases. They 
include diversified activities as additional studies, technical sub-projects, and financial 
compensation. These measures are detailed in section 6.3.2. 
Monitoring measures are basically related to 2 types of activities: regular acquisition of 
additional data for the quantification of Project impacts and the follow-up of the appropriate 
implementation of the mitigation measures and Contractor’s obligations. These measures 
are detailed in section 4.3. 
The EMP components are listed in the Table 6.3.1 which provides the potential impacts, the 
measures proposed and where individual executing responsibilities lie. 
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Table 6.3.1: Summary of Mitigation Plan 

Phase component 
Concerned 

Potential Impacts Mitigating Measure Responsibility 

AIR QUALITY 

Vehicle and 
engine emission 
 

Increase of air emission – Reduce vehicle travel distance between camp 
and work sites 

– Maintain of engine 

Engineer 

Increase airborne dust 
along the roads during 
dry season 

– Control with water spraying in concerned 
villages and work sites 

Contractor Dust emission 

Dust from crushing 
plants 

– Respiratory protection devices for workers at 
crushing site 

Contractor 

SOILS 
Land use Lost of farm land and 

forest 
– Preserve top soil, rehabilitate and revegetate 

after use 
– Village land use plan (if necessary) 

Contractor/EdL 

– Road design to satisfy national or international 
standards 

EdL/Engineer 

– Construction methods to follow present best 
practice 

Contractor 

Road construction Alter drainage, cutting 
of slope, loss of 
vegetation cover, risk of 
erosion  

– Slope protection measures with revegetation Contractor 

– Select site within reservoir area EdL/Engineer Spoil damps Creation of sterile fill 
areas, loss of vegetation 
cover – Use spoil as backfill of borrow areas Contractor 

– Submit detail plan for quarry operation and 
rehabilitation prior to excavation 

Contractor 

– Fill borrow area with excavation spoil from 
tunnel 

Contractor 

Quarry and 
borrow areas 

Alter drainage, cutting of 
slope, loss of vegetation 
cover and farmland 

– Compensate farmers for loss of agriculture 
land 

EdL/NN5 EMC 

– Submit detail plan for approval before 
implementation  

Contractor 

– Compensate farmers for temporary or 
permanent loss of agriculture land 

EdL/NN5 EMC 

Temporary camps 
and permanent 
facilities 

Alter land-use, loss of 
land and vegetation 
cover 

– Implement when possible temporary facilities 
within future reservoir limits 

Contractor 

WILDLIFE 

Wildlife  Loss of habitats and 
local disturbance of 
breeding sites 

– Organize animal rescue during clearing 
operation   

District forestry office 

AQUATIC 

Increased sediment load 
in river 

– Trap sediments on construction sites Contractor 

– No direct runoff to river from vehicles/engines 
maintenance areas 

Contractor 

Water quality 

Water pollution during 
construction 

– No direct runoff to river from toilet and waste 
disposal sites 

Contractor 

DE
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Phase component 
Concerned 

Potential Impacts Mitigating Measure Responsibility 

– Provide adequate housing facilities Contractor 

– Provide fair opportunities of work for local 
population especially women 

Contractor/EdL/NN5 
EMC 

– Recruitment and training of local residents as 
staff for project operation 

EdL 

Concentration of workers 
with associated risk 

– Discourage antisocial behavior(gambling, 
fighting, alcohol, drugs) 

Contractor/EdL/NN5-
PEMC 

– Strict control of settlement development next 
to workers camps 

Contractor 

Workforce and 
population 
movement 

Uncontrolled settlements 

– Awareness campaign for temporary 
settlement of workers 

NN5-PEMC 

– Carry out workers pre-employment screening Contractor/ district 
health office 

– Malaria control for workers Contractor/ district 
health office 

– Malaria control for near-by population NN5-PEMC/MOH 

– Support health service both facilities and 
human resources in Ban Chim 

MOH/District health 
office 

– Non-formal education campaign for hygiene 
and prevention of sexually transmitted 
diseases (STD) 

MOH/LWU 

Introduction and 
spreading of diseases 

– Carry out malaco-ecological survey MOH 

Road accident cause by 
traffic congestion  

– Proper road system design 
– Control the driver behavior, 
– Signboard where dangerous areas  

Contractor 

Worker  injury during 
construction 

– Elaboration and enforcement of safety 
regulation 

– Implementation of an emergency evacuation 
procedure 

Contractor/project 
owner 

Public Health and 
safety 

Encroach into area 
contaminated by UXO 

– UXO pathfinder survey and clearance before 
construction  

Constructor and UXO 
Supervisor/specialist 

– Creation and financial support of the NN5-
PEMC 

Project owner 

– Land titling in Ban Chim District land office 

Land tenure Temporary or permanent 
acquisition of farmland 

– Land acquisition and compensation EdL/NN5-PEMC 

Education and 
Culture 

Increase in students 
during construction 

– Assist improving existing facilities to required 
standard and capacity to accommodate 
student population from workers families 

Contractor/project 
owner 

AQUATIC 

Dam will alter 
downstream discharges 
mainly in wet season 

– Monitoring exiting gauging stations  EdL Hydrology 

Sudden changes in Nam 
Ting (Minor impact) 

– Awareness information among local 
fishermen 

EdL/NN5-PEMC 

OP
ER

AT
IO

N 
PH

AS
E 

Water Quality Alteration of water 
quality after 
impoundment by flooded 

– Total logging and clearing of the reservoir  EdL/provincial & 
district forestry office 
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Phase component 
Concerned 

Potential Impacts Mitigating Measure Responsibility 

vegetation (Minor 
impact) 

Fisheries Disruption of upstream 
fish movement (minor 
impact) and possible 
reduction of some fish 
species 

– Preparation of a reservoir fisheries 
management plan   

EdL/DiF 

FOREST  

 Forest cover Flooding or clearing of 
forest (minor impact) 

– Reforestation of degraded areas  

 

WILDLIFE 

– Destruction of temporary access and 
reforestation 

Contractor 

– Provide long-term financial resources for 
Phou Da Phor and  Phou Pha Day 
conservation management operation  

Project proponent 

Operation of 
facilities 

Easier access to area 
leading to increase 
hunting and poaching 
pressure 

– Implementation of long-term Phou Da Phor 
and  Phou Pha Day management plan 

District conservation 
office 

SOCIO-ECONOMY 

– Strict control of settlement development EdL/NN5-PEMC Population 
movement 

Uncontrolled settlements 

– Monitor and control population movement in 
other areas 

EdL/NN5-PEMC 

Rural 
electrification 

- – Provide electrical connection to Ban Chim Project proponent/EdL 

Education  Children drop out school  – Develop a new secondary school  
– Promote and support local teacher to study 

and come back to teach in their hometown.  

Project 
proponent/MOE 

 

 

6.3.2. The Mitigation Plan 

6.3.2.1. Construction Phase 
Mitigation measures during construction phase will be carried out by range of agencies 
depending on the nature of the measures. There are 3 principal categories of the mitigation 
measures: 
a)  Construction Contracts 

Construction contracts contain obligations for environmental mitigation measures, 
including both preventive measures, working methods and social measures specific to 
certain conditions prevailing in the project area. These obligations are detailed in 
Section 6.6, which set out the principles for the Contractor will be expected to observe 
as far as applicable.  
The main Contractor will be required to prepare, for the approval of the Environmental 
Manager and the Project Manager, a Health and Safety Plan, and an Environmental 
Management Plan detailing general construction measures applicable to preserve land 
use, soils, water quality, biodiversity and local socio-economy. 
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The borrow areas in charge by the Contractor will be requested to prepare a detailed 
Management Rehabilitation Plan of the area, in accordance with the obligation detailed 
in Section 6.6. 

 
All works by the Contractor with potential impacts on the environment and land-cover 
will be subjected to prior approval by the Environmental Manager (EM) and the Project 
Manager. 

 
b) Specific Measures 

These measures are under the responsibility of EdL or of any sub-contracted 
executing Agencies from GOL. These measures are mainly related: 

 The creation of financial supports of the Nam Ngum 5 Environmental 
Management Committee (NN5-PEMC), which includes representative from local 
population and authorities and from the Project Manager (see section 5.1.4). 
This Committee will provide the main information and coordination link between 
the Project and population concerned. 

 The organization of reforestation in order to preserve water quality in the future 
reservoir. 

 The preparation of a reservoir fisheries management plan. 
 The wildlife conservation of the Phou Da Phor and Phou Pha Day Mountains. 
  The organization of awareness campaigns for temporary settlers and workers 

concerning the status of their temporary presence in the project area. 
 The implementation of Non Formal Education Campaign for local population 

regarding hygiene and prevention of sexual transmitted disease (STD). 
 The implementation of malaria control program for the local population not 

directly involved in the Project activities. 
 The implementation of UXO pathfinder survey and clearance before 

construction. 
 The organization of a malaco-ecological survey in the project area, in order to 

assess the risk level regarding potential development of Schistosomiasis. 
 

c) Improvement Measures 
The improvement measures take the opportunity of the Development Project that need 
to be concerned by the project proponent to restoration/ rehabilitation of the effected 
people and village based on the Degree on the Compensation and Resettlement of the 
Development Project. The main measures proposed in the mitigation plan concern: 

 The financial support provided by the Project to appoint an Integrated 
Development advisor for a 2 years period to prepare a long-term management 
plan, train the local staff and assist the Project in the monitoring activities during 
and after construction, especially in the field of forestry, wildlife, conservation and 
extension. 

 The construction of secondary school in Ban Chim, support facilities and human 
resources for health centre. 
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 Provide electrical connection to Ban Chim, which is the priority issue concerned 
by village community.  

 

6.3.2.2. Operation Phase 
After impoundment of the reservoir and the beginning of operation, several mitigation 
measures will be implemented under the responsibility of EdL or sub-contracted agencies. 
The major measures will be as follows:  
 The project will try to recruit as much as possible manpower for local residents as 

permanent staff for the operation of the project. 
 The operation budget of the NN5-PEMC will be supported by the project proponent for 

the first two years of operation. This period of time is considered as necessary for the 
completion of the compensation procedure of Ban Chim in case of grievance regarding 
the rehabilitation of paddy fields and others. 

 Provide long-term financial resources for Phou Da Phor and  Phou Pha Day 
conservation management operation and reforestation of degraded areas around the 
project. 

 Strict control of settlement development by outsiders. 
 Awareness raising program will be implemented among the fishermen in order to inform 

them about possible changes of the Nam Ting current when the power plant starts 
operation. An alert procedure will be set up as part of the safety operation guidelines of 
the project. 

 

6.3.3. Grievance Procedure and Resolution 
The “Project Environmental Management Unit” will provide “Ban Chim Village Mitigation 
Committee” with standard Complaints Forms to be issued to all households.  Household, or 
groups of households wishing to complain about the effects of construction works on their 
property, production systems, economic well-being, spiritual life, quality of water or air, 
health, safety, welfare or any other facet of their lives shall make their complaint using 
these Complaints Forms. 
The Process of Grievance Investigation and Resolution will follow these steps: 
1) Complaint Forms will be sent by households or groups of households to the “Ban Chim 

Village Mitigation Committee”. 
2) Within 30 days the “Ban Chim Village Mitigation Committee” will investigate the 

complaint.  If it is judged by them to be valid the Complaint Form will be forwarded to the 
“Project Environmental Management Unit”. 

3) Within 30 days the “Project Environmental Management Unit”  “Ban Chim Village 
Mitigation Committee” and the complainant will decide how to resolve the matter. 

4) The “Project Environmental Management Unit” shall take such measures as are agreed 
in step 3 above to resolve the complaint within 30 days, or some other period acceptable 
to the parties referred to in step 3. 

5) When the complaint has been resolved the Complaint Form, signed and annotated at 
each stage of the process, will be filed by the “Project Environmental Management Unit”, 
with copies to be sent to WREA. 
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6) The “Project Environmental Management Unit” will keep vouchered accounts of any 
expenditures made in resolving complaints,  

 

6.3.4. The Monitoring Plan 

6.3.4.1. Construction Phase 
During the construction phase, the monitoring activities will mainly focus on the regular 
follow-up of EMP measures for compensation with performance standards. These activities 
will be based on a day-to-day follow-up and various levels of technical reviews. 
Some minor monitoring activities will be related to specific monitoring, for the acquisition of 
additional technical data which were not obtained during the EIA and which are deemed 
necessary for eventual quantification of impacts or mitigation measures. 
 
6.3.4.1.1. Proposed Plan for Regular Monitoring 
 a). Day-to-Day monitoring 

Monitoring on a day-to-day basis will be implemented by the Environmental Manager 
(EM) and his assistant and by the personnel of some concerned Agencies, mainly 
the agriculture, forestry and extension office and Land office. The main tasks for the 
EM and assistant will include: 

 General follow-up all task of EMP. 
 Review and approval of Environmental Plans submitted by the Contractor. 
 Maintenance of appropriate records of the monitoring results. 

These monitoring activities will be partly complemented by the monitoring obligation 
of the Contractors. 
 
The agriculture and forestry extension office and land office will mainly monitor the 
progress and implementation of the land acquisition and compensation process in 
Ban Chim, monitor the logging and enforcement of hunting ban. 
 
b). Quarterly or 6 Monthly Reviews 
When carrying out the monitoring, the EM will be assisted by the Resident Engineer 
and the Consultant Engineer specialists on an informal basis. However, formal 
missions of the Consultant Engineer Specialists will provide the expertise for a 
critical review of results obtained during the last period and a re-adjustment, when 
required, of the monitoring and mitigation strategies, methodologies and work plan. 
It is anticipated one specialist(s) mission every 4 months (3 times per year) during 
the first 2 years of construction and one mission every 6 months (2 times per year) 
the remaining year of construction and the first year of operation. 
Each review will include basically: 

 The review of published data, reports, guidelines and plans available at the time 
of the review. 

 The setting-up of monitoring criteria and the selection of quantitative and 
qualitative indicators. 
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 Field inspection including direct observations and data collection, interviews with 
selected local and project groups, individuals. 

 Evaluation and comment on Project performance, with recommendations and 
remedial actions. 

  Definition of the scope of work for the period  before the next review 
 Recommendations for additional tasks or changes to the present EMP. 

 
 c). Annual Review 
 The annual review will involve, in addition to the representatives from the project, 
Provincial STEO, DOE/MIH and EdL, representative from lenders (if any).  
 The annual review will be combined with one of the 4 monthly or 6 monthly reviews 
every year. The scope of work will be basically identical to the one describe above. 

 
 d). Auditing 

Government of Lao PDR through Division of Environmental (DOE)/Department of 
Electricity/Ministry of Industry and Handicraft (MIH), EdL, NN5-PEMC and WREA or 
lender organization (if any) may visit the project site at any time and when deemed 
necessary during the construction period. 
 
e). Personnel Involved 
The consultant Engineer will provide one qualified Environmental Specialist who will 
assist informally the EM and will participate to the 4 monthly, 6 monthly and annual 
reviews. 
This specialist will be assisted where necessary by other specialists having expertise 
in forestry, agriculture, extension, wildlife, social science, civil engineering 
(construction practices, slope stability, drainage, run-off and silt control), fishery and 
watershed management.   
 
f). Reporting 
Day-to-day monitoring activities will be recorded in daily, weekly and monthly reports 
by the EM.  
Reviews will involve the production of Review Reports which will be supplied to NN5-
PEMC, EdL, DOE/MIH, WREA and lender (if any). 
The basic format for the report will include: 

 Overview of the review 
 Specialist personnel involved 
 Status of work progress 
 Overall conclusion 
 Specific points requiring attention 
 Performance indicators for the monitoring 
 Specialist reports, if any 
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 g). Compliance 

Compliance will be evaluated through the adherence to the mitigation measures, to 
other criteria also presented in the EMP and to the Contractor environmental 
obligations as detailed in Section 5.3. 

 
 h). Notification Process 

In case of non-compliance with environmental protection measures as required in 
the EMP and in the construction Contractors, the Project Manager can serve the 
following types of notices depending on the severity of the environmental damages 
(Table 6.3.4.1.1): 

 
Table 6.3.4.1.1:  Proposed Types of Notice 

No. Type of Notice Issued By: 

1 Verbal notification for minor infraction EM 

2 Written Instruction EM signed by PM 

3 Notice to comply PM 

4 Application of fine PM through WREA 

5 Order to stop work PM through WREA 

 
 
6.3.4.1.2. Specific Monitoring Activities 

 These tasks are related to the acquisition of additional technical data. The mainly 
concern: 

 
o Agriculture Product Monitoring  

The survey will provide the technical basis to set up with NN5-PEMC the 
compensation level for permanent lost of paddy field. It will also provide the 
performance criteria for land rehabilitation and livelihood restoration. 

 
o Hydrological Monitoring 

EdL will monitor the existing and future gauging stations implemented on the Nam 
Ting River. Data will be recorded, interpreted and kept available whenever required 
by specialists or Agencies. 
 

o Water Quality Monitoring 
EdL (EM) will monitor water quality in Nam Ting River and various places in order to 
confirm the efficiency of water quality protection measures set up by the Contractors. 
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o Fish Monitoring  

Survey on fish population, especially Pa Nhoy and other rare species mentioned in 
EIA will be carried out by Department of Livestock and Fishery. These data will 
provide the criteria to quantify the impact of the project on future fishes and allow the 
elaboration of mitigation measures if necessary. 

 

6.3.4.2. Operation Phase 
During the first few years of operation, monitoring activities will be carried out and will 
concern: 
a). Monitoring of Water Quality 
This monitoring will focus on the reservoir in order to follow up the progressive 
improvement of water quality after the impoundment. It will provide the basis to identify 
the occurrence of stratification with deoxygenated bottom layers and to adjust the 
reservoir management to the observed quality constraints, it any. The EdL will be 
responsible for the monitoring which will be performed at least 5 stations on a monthly 
basis. 
 
b). Monitoring of Livelihood Restoration 
Monitoring of livelihood restoration will be carried out for at least 2 years on the 
rehabilitated paddy fields and livestock of Ban Chim. The monitoring will be performed 
by the NN5-PEMC, especially the District agriculture, livestock and irrigation offices. 
The cost will be supported by the project proponent. 
 
c). Monitoring of Fish 
Fish monitoring will continue in the villages of the lower Nam Ting in order to identify 
any decrease in Pa Nhoy and other species which could result for NN5 HDP 
implemented. In case a significant decrease is confirmed, mitigation measures will be 
considered and supported by the project owner. The monitoring will be performed by 
Department of Fishery. 
 

6.3.5. Cost Estimation 
The total budget required for the implementation of the Environmental Management Plan is 
estimated at US$ 1,471,845. The estimated budget for each major component of the plan 
and per year of disbursement is detailed in the following Table 6.3.5.  
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Table 6.3.5:  Estimated Budget for EPM (Unit = US$) 

Pre- Construction Operation    

Item/Year 1 2 3 4 5 6 7 8 9 10  Total (USD) 

Compensation for paddy field 180,541 - - - - - - - - - 180,541 

Affected restoration 2000 10,750 10,750 10,750 10,750 24,500 24,500 24,500 24,500 24,500 167,500 

Village Restoration - 70,000 12,500 12,500 12,000 12,500 12,500 12,000 12,500 12,500 170,000 

“Seed funding” for “self-help” - 5,000 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 25,000 

Fisheries - 10,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 50,000 

Water Quality - 10,000 4,000 4,000 2,000 2,000 2,000 2,000 2,000 2,000 30,000 

Reforestation for watershed 
Management 

15,120 17,920 18,320 19,920 20,520 20,920 21,320 21,720 22,120 22,120 200,00 

Wildlife 15,000 15,000  15,000 10,000 10,000 65,000 

Erosion and Spoils 10,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 50,000 

Public Health 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 20,000 

School Education - 30,000 - - - - - - - - 30,000 

Extension 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 200,000 

Development of village operation 
ecotourism  

- - - - - - 30,000 30,000 20,000 20,000 100,000 

EMP Management and 
Monitoring 

30,000 30,000 30,000 30,000 30,000 30,000 20,000 20,000 20,000 10,000 250,000 

Contingency 10%  133,804 

TOTAL  1,471,845 

     Note:  Road/bridge and rural electrification need to be discussed and negotiated with EdL and province 
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6.4. Public Involvement 

6.4.1. Objective of the Consultation and Public Participation 
In order to be able to increase an understanding concerning the project development 

especially the construction and operation of the project, it is necessary to disseminate all 
related information to stakeholders and local people.  Additionally, conducting consultation 
with all stakeholders and authorities concerned including affected persons (APs) will also 
be able to reduce conflicts that may occur during construction and operation of the project.  
At the same time it can minimize the risk of Project delays as well as will enable the Project 
to design resettlement and rehabilitation as a comprehensive development program to suit 
the needs and priorities of the APs, thereby will maximize economic and social benefits of 
the investment.  Specific objectives of public consultation are as follows: 

• To establish a clear, easily accessible and effective complaints and grievance procedure. 

• To share fully the information as well as opinions on the proposed Project, its 
components and its activities, with the APs. 

• To obtain information about the needs and priorities of the APs, as well as information 
about their reactions to proposed mitigation approaches, compensation and activities. 

• To inform about various options for relocation (if any), compensation and rehabilitation 
measures available to the APs. 

• To obtain the cooperation and participation of the APs and communities in activities 
required to be undertaken for planning and implementation.  

• To ensure transparency in all activities related to land acquisition, resettlement, 
compensation and rehabilitation.  

 

6.4.2. Consultation during the EIA Study 

6.4.2.1. Process and Methodology of Consultation 
During the field survey which carried out initially in May-June 2005 and additional 

ESIA study has been conducted in May 2006, the interviews and consultations with affected 
villagers and village authorities have been conducted by the Dongsays Company (DSC) 
study teams for all affected villages within and around the proposed project area.  Since an 
official contacts and appointments with all villages around the project areas have been done 
before the field survey and data collection was conducted, therefore it was not difficult to 
invite all villagers at one village to a joint consultation meeting at once. The study teams 
directly visited each village respectively, and held consultations and interviews with village 
representatives, and also invited affected villagers to attend the consultation meetings. 
During the consultation and discussion, particular effort was made so the villagers were 
aware that the project, as proposed, was not imposed to the villagers and that they had 
every right in determining the outcome of the project.  
Before conducting consultations, list of families/households especially for those people who 
were expected to be affected by the project were collected from the head of villages.  
Similarly some relevant secondary data such as total number of population, houses, 
households, the amount of land and name of the owners were also collected. Consultation 
has been conducted in form of discussion and interview.  
The primary data collection was obtained through the questionnaire survey of residents 
including chief of villages and villagers who own land and other assets within potential 
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project affected areas.  All head of the villages and almost all of the head of the families or 
households who have affected land were consulted especially the rice paddy field at Chim 
village.  The discussion focused on the attitude of local villagers, regarding the proposed 
project and its potential impact on current status of land and forest usage, income 
generation activities, land  acquisition, wildlife conditions, resettlement and compensation 
as well as potential impacts on social, economic and environment.   

6.4.2.2. Duration and Places for Consultation 
The consultation with local organizations concerned as well as affected villagers has 

been carried out at every surveyed village around the project areas with an average one 
day for consultation meeting at one village and another one day for field visit to see the real 
situation of the land use and agricultural production.  (See Table 6.4.2). 
The consultations have usually been carried out at the houses of the villages’ chiefs.  
However, in some villages these were not possible due to some of the families were busy 
with rainy agricultural production as well as stayed in the farms at day time, therefore, some 
consultations were carried out at individual‘s families at night or at their farms (if they are 
located not far away from the village).  

6.4.2.3. Key Participants and Main Issues for Discussion 
Key participants to the consultations were mostly included chiefs of village, 

representatives from village mass organizations including Lao women Union in each village, 
village elderly, village Youth and affected villagers.  The number of participants and other 
details are shown in the Table 6.4.2. 
Outline of the Project as well as topography map and land use map were shown and 
explained to the villagers and village authorities concerned.  The expected project area as 
well as project study areas which expected to be affected both direct and indirect by the 
project especially land use types that expected to be inundated have been discussed.  
Brochures on briefing of the project were distribute and explained. 
Since the impacts and affected land by the Project will be minimal, all of participants 
basically agreed the implementation of the Project with few comments. They expressed 
their willingness to participate in the construction work of the Project as labors to get 
income from the Project. Only in some villages, participants mentioned that proper 
compensation for affected land should be ensured. In some villages, they have desired 
access to electricity especially direct affected village as Ban Chim Village.  
 
Table 6.4.2:  Detail of Consultation with Local Village Authorities and APs 
No Date Time Village/ 

District 
No. of 

Participants 
Chair Person Remarks 

1 16/5/2005 9:00 PHOUKHOUN 4 Chief of District Cabinet Only district officials 
2 17/5/2005 10:30 Ban Chim 3 Chief of Ban Chim Village Only officials 
3 18/5/2005 8:30 Ban Chim All villagers Chief of Ban Chim Village All villagers including APs 

4 19/5/2005 8:30 Ban Chim 55 Chief of Ban Chim Village Only APs 
5 20/5/2005 8:00 Ban Chim 55 Chief of Ban Chim Village Checking paddy field  
6 21/5/2005 7:00 Ban Chim 10 Villagers including Army (Soldiers) visited Dam Site 

7 23/5/2005 8:00 Longmieng All villagers Chief of Village Including village authorities 

8 24/5/2005 7:00 Longmieng 8 Chief of Village Field survey for land use 
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No Date Time Village/ 
District 

No. of 
Participants 

Chair Person Remarks 

9 26/5/2005 9:00 Phavay All villagers Chief of Village Including village authorities 

10 27/5/2005 9:00 Phavay 10 Chief of Village Field survey for land use 
11 29/5/2005 9:00 Nammadao All villagers Chief of Village Including village authorities 

12 30/5/2005 9:00 Nammadao 11 Chief of Village Field survey for land use 
13 1/6/2005 13:00 PHOUKOUT 5 Chief of District Cabinet Only district officials 
14 2/6/2005 11:00 Xiengdet 7 Chief of Village Only officials 
15 3/6/2005 8:00 Xiengdet All villagers Chief of Village Including village authorities 

16 4/6/2005 8:00 Xiengdet 25 (Field) Chief of Village, village authorities and army (visited 
around powerhouse site) 

17 6/6/2005 8:00 Namchat 12 Chief of Village, Including village authorities 
18 7/6/2005 7:00 Namchat 10 Field visit, Chief of Village, Including village authorities 
19 8/6/2005 10:00 Somboun 8 Chief of Village, Including village authorities 
20 9/6/2005 9:00 Somboun 11 Field visit, Chief of Village, Including village authorities 

 Additional ESIA Study for preparation of ESIA Report 
1 4/5/2006 13:00 PHOUKHOUN 5 District Governor Courtesy Call 
2 5/5/2006 11:00 Ban Chim  6 Chief of Village Including village authorities 

3 6/5/2006 8:30 Ban Chim 57 Chief of Village All APs, Including village 
authorities 

4 7/5/2006 8:00 Ban Chim 25 Chief of Village Checking paddy field  
5 8/5/2006 8:00 Ban Chim 22 Chief of Village Checking paddy field  
6 9/5/2006 8:00 Ban Chim 17 Chief of Village Checking paddy field  
7 10/5/2006 8:00 Ban Chim 15 Chief of Village Checking paddy field  

8 11/5/2006 9:00 Ban Chim 55 Chief of Village, Including 
village authorities 

All APs (to agree on 
compensation measures) 

Note:  The above record is only for field consultation and participation of local authorities concerned 
and villagers during the field surveys and field studies. 

 

6.4.2.4. Field Check by Provincial Authorities Concerned 
 According to the Environment Protection Law and Regulations concerned and with reference 
to the official letter of the Science, Technology and Environmental Authority (STEA) no. 
758/DOEIA.STEA, dated 30th Mar, 2007, the field check has been conducted from 22nd to 24th 
June, 2007 by the provincial, district and village authorities concerned with participation of 
total 21 officers who were representatives from the different authorities concerned such as 
representatives form provincial Science, Technology and Environment Offices, provincial 
Department of Agriculture and Forestry, provincial Department of Energy and Mines of 
Luangprabang and Xiengkhouang provinces, Phoukhoun district Cabinet officer, district 
Planning and Investment Offices, district Agriculture and Forestry Offices of Phoukhoun and 
Phoukout districts, representative from Village Cluster of Ban Chim and Bam Chim 
authorities and mass organizations concerned including the affected villagers at Ban Chim 
village.   



Nam Ngum 5 - EIA Main Report               Chapter VI: Environmental Management Plan 
==================================================================================================== 

DSC Nov.  2007 6-15

The main objective of the field check is to: 1) observe the real situations of the project areas 
especially within the proposed reservoir that will cause impacts to the environment and 
socio-economic as well as the properties of local people, 2) consult and discuss with local 
authorities concerned as well as affected persons concerning their perceptions, attitudes 
and opinions with regards to the construction of the project whether they agree with the 
project purpose or not as well as impacts mitigation and compensation measures.  However, 
from the discussion and consultation during the field check we see that most of local people 
strongly agreed with the project, since they expected that the project will benefit to them 
and contribute to improve their livelihood both direct and indirect.   
 

6.4.2.5. Provincial/District Level Consultation Meeting 
 According to the official notification of Water Resource and Environment Authority 
(WREA, former STEA), no. 422/DOEIA, dated 26 August 2007, the provincial/district 
consultation meeting has been held in Phoukhoun district on 24 July 2007 with aiming to 
present, discuss, agree and recommend on the ESIA report, EMP and SAP.  The meeting 
was chaired by Phoukhoun District Governor with total participants of over 30 persons who 
were representatives from the different government authorities concerned including 
representatives from affected villages and affected persons.   
From the detail discussion and consultation, basically the ESIA report as well as EMP and 
SAP have been agreed by all participants, however, there were some minor comments 
concerning the period of compensation and assistance that will be given by the project to 
the villages and local people in order to improve some infrastructures and improve villagers’ 
livelihoods especially affected village and affected persons.  Since most of the project areas 
are covered by classland, so the other comments were related to tree plantation and 
rehabilitation of the remaining forested areas within the catchment areas for a long time in 
order to protect soil erosion and water courses.   
 

6.4.3. Further Consultation and Participation 
 However, apart from the consultations as mentioned above, the other field check by 
the GOL authorities concerned from the central level will be conducted in order to reconfirm 
and listen to the feedback from APs.  After that the important national consultation meeting 
will also be held at Vientiane Capital which will be chaired by the Minister of WREA with 
participation of all representatives of GOL authorities concerned at central level including 
provincial, district and village representatives. 
Further consultation with and participation of APs will be considered as follows: 
 Disclosure of EMP and SAP to APs: 

Once these ESIA, EMP and SAP are approved, it will be translated into Lao language 
and then disclosed to APs and opened in public for further public consultation. 

 Information to APs about Compensation Payment: 

The Nam Ngum 5 Project Environmental Management Committee (NN5-PEMC), which 
will be established at central and provincial level same as the other HEP projects in Lao 
PDR, through the districts and villages authorities shall notify and consulted each AP 
with the time and procedures for compensation payment.   

 Information to APs regarding Site Clearance and Construction: 
APs will be informed and consulted about the schedule for the Project construction and 
operation.  
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 Information to the General Public about Schedule of Physical Works: 
The local authorities will notify the general public along with APs about the schedule of 
physical works.  Public announcements will be made in village meetings. 
Feedback from APs related to the Project should be accepted anytime on the course of 
the procedures and NN5-PEMC or project owner should reply to them.   

 

6.5. Institutional Arrangement 

6.5.1. Roles and Responsibilities 
Several parties will be concerned by the EMP. However, EdL and its EMU will keep the 
primary responsibility for the appropriate implementation of all mitigation and monitoring 
measures during and after construction phases (operation phase), on behalf of the 
Government of Lao PDR (GOL). As such, EdL activities will include management, 
organization, coordination, monitoring and reporting. 
Other parties involved including government Agencies, NGOs, contractors and Nam Ngum 
5 Environmental Management Committee (NN5-PEMC) through its members. 
 

6.5.1.1. Electricité du Laos (EdL)  
Electricité du Laos (EdL) must ensure that the Project conforms to the environmental 
criteria set out in the EIA and in this Plan. To achieve successfully this objective, EdL 
will appoint an Environmental Manager (EM) on a full time basis, for a minimum 
period of 6 years (4 years of construction and first two years of operation). 

 
The EM will report directly to the EdL and Project Manager. His ultimate objective is 
to ensure that the mitigation and monitoring measures are effectively and adequately 
implemented, in accordance with performance standards and anticipated schedule. 

 
The EM will act on behalf of the EdL in dealing with Government Agencies or other 
parties concerned. He will represent EdL in the Nam Ngum 5 Environmental 
Management Committee (NN5-PEMC) and will be responsible for maintaining good 
relations and communication with the local communities. 

 
The EM will have to carry out basic activities namely: Coordination, supervision, 
monitoring and reporting. These activities cover the following aspects: 
o Providing the liaison between the Project Manager with the Consultants, the 

Government Agencies, the contractors and the NGOs concerned. 
 

o Supervising and monitoring filed activities of sub-contracting parties, more 
especially of those under direct responsibility of EdL. 
 

o Discussing contact obligations with sub-contracting parties and ensuring respect 
of contractual time schedules. 
 

o Carrying out specific technical tasks (hydrology monitoring, water quality 
monitoring). 
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o Reporting (see detail in section 5.2) 
 
To implement these task, the Environmental Manager (EM) will be assisted by a full 
time assistant and international/or national experts to be provided on a part time 
basis. This technical assistance will include the services of an environmental planner 
mainly at the beginning of the implementation of the EMP, and by specialists who will 
provide professional guidance at critical steps of the program (or on ad hoc basis 
according to problems encountered). 
 

6.5.1.2. Government Agencies and NGOs 
Several Government Agencies will be sub-contracted within the framework of the 
EMP to carry out specific technical investigations: 
o Ministry of agriculture and forestry (MAF) cooperate with DAFO will be in 

charge of land allocation program for Ban Chim and monitor the livelihood 
restoration of Ban Chim, evaluate clearly the present production of the affected 
paddy field and monitor production after rehabilitation. 
 

o Department of Land (DOL) working with District Land Office will elaborate a land 
titling program for Ban Chim. 
 

o Division of Fisheries (DiF), assisted by a consultant will be in charge, to monitor 
fish in the villages of downstream and prepare a preliminary management plan of 
fisheries in the reservoir area. 
 

o Ministry of Health (MOH) will have the responsibility to monitor the efficient 
implementation of the public health components of the Environment management 
Plan, particularly the worker’s pre-employment of screening and implementation 
of a health centre in Ban Chim. 
 

o The Institute of Malaria, Parasitology and Entomology will carry out the 
implementation of all activities related to malaria control. It will carry out the 
additional malacological surveys. 
 

o Water Resource and Environment Agency (WREA) will participate in the plan 
as an observer from the central Government, to ensure that Lao PDR 
environmental policies are satisfied within the context of the NN5 HDP. 
 

o The Lao Women’s Union (LWU) will be the main organization for grassroots 
activities with the affected people. Its involvement, in close relation with the NN5-
PEMC, will cover all aspects regarding compensation for permanent losses of 
paddy land fields, monitoring of compensation process, public information to 
residents and women’s involvement in hygiene and child care. 
 

6.5.1.3. Contractors 
The construction Manager appointed by the Contractor(s) will be directly responsible 
for implementation of the environmental protection guidelines as attached to the 
contracts and for the compliance with the safeguards and standards required. 
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The Construction Manager will nominate a representative as Environmental Officer 
(EO), with appropriate experience in environmental field. The EO will speak and 
write fluently in English. 

 
The EO will execute monitoring tasks and report to the Construction Manager. He 
will coordinate with sub-contractor engineers. 

 
General and specific guidelines and obligations, to be attached to each contract, are 
given in Section 6.6. These are related to: 
 The General Environmental Protection Guidelines to be observed by the 

Contractor during its construction activities. 
 The Health and Safety Plan, to be prepared by the Contractor and submitted to be 

approval of EdL and MOH. 
 Quarry Management Plan, to be prepared by the Contractor and submitted to be 

approved of EdL and NN5 Environmental Management Committee. 
 

The EO will be required to submit to the EM a monthly report detailing status and 
progress of mitigation measure including recorded monitoring data.  
 

6.5.1.4. Nam Ngum 5 Project Environmental Management Committee (NN5-PEMC) 
The NN5-PEMC needs to be established for the Nam Ngum 5 Hydropower 
Development Project (experience from many Hydropower Projects), in order to 
provide a formal link between the Project and residents.  

 
The NN5-PEMC will be implemented at least 1 month before the start of the Project 
and will operate for 6 years, 4 years to cover the construction stage and 2 years to 
monitor post impoundment impacts and take action where necessary. 

 
The provisional list of the Committee members will include: 

 District Vice Governor/Cabinet Officer 
 Environmental Manager (EdL) 
 District Industry & Handicraft Officer. 
 District Forestry Officer 
 District Land Officer 
 Lao Woman’s Union representative 
 District Education Officer 
 District Health Officer 
 Village chief from Ban Chim  
 

The operational costs of the NN5-PEMC will be supported by the project proponent 
 
The main function of the Committee is to represent the interest of the concerned 
population in dealing with project impacts and mitigation measures. Main issues to 
be addressed by the NN5-PEMC will be to: 

 Compensate for permanent loss of paddy field  in Ban Chim 
 Promote the involvement of the local population in the project activities either as 

unskilled, semi-skilled workers or as food suppliers (vegetables, chicken, 
eggs…etc.) for the workers canteens. 

 Preserve the social integrity of the village during the construction stage in 
assisting the people to protect themselves against antisocial behavior which 
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may develop through contact with large number of foreign workers: gambling, 
alcohol or drug abuse, fighting, crime and prostitution. 

 Provide health and sanitation through the promotion of a malaria control 
program and non-formal education on hygiene, sanitation and child care. 

 
The NN5-PEMC will debate and advise on these issues, in order to reach a 
consensus in decision making. Implementation of action will be mainly executed by 
the Lao Woman’s Union, in relation with other executive bodies concerned: MAF, 
MOH, MOE, specialized NGOs. 

 

6.5.2. Reporting 
The reporting program must satisfy 3 objectives: 
 To provide a regular distribution of information through the several parties 

involved in the project. 
 To set up a formal framework for performance achievement evaluation 
 To assist a fast decision making procedure in order to implement within the 

shortest time any decision taken by concerned parties 
 

The system is based on 7 types of reports: 
 

a) Day to day report: filled by the EM in order to take formal notes of daily events, 
decisions, actions. These reports are only registered for further consultation 
when necessary. 
 

b) Weekly report: prepared by the EM and submitted to the PM. 
 

c) Monthly report: prepared by the EM for submission to PM, the reports will 
summarize: 

• Activities carried out during the month, task completed, personnel involvement, 
schedule of activities, 

• Problems encountered, decisions taken, 
• Major issues under debate, proposed solutions, 
• Proposed activities for the coming months, 
• Budget situation: expenses, invoices, fund reallocation…etc. 
• List of major meeting held during the month,  

 
d) Meeting reports: minute of monthly (or ad-hoc) coordination meetings held with 

NN5-PEMC and others). To be prepared by Secretary of the NN5-PEMC, signed 
by the Chairman and counter signed by the EM. For submission to EdL, Project 
Manager and NN5-PEMC members. 
 

e)  Review reports: to be submitted to EdL and lender (if any), every four months 
the first 2 years and every 6 months after (see proposed review program in 
section 4). These report will summarize major issues addressed, major 
achievements, major pending problems, budget situation, recommended 
strategy and work plan until the next review. They will be prepared by the review 
team. 
 

f) Annual review report: to be submitted by EdL to DoE (MIH), WREA and lender 
(if any), summarizing the progress of environmental mitigation and monitoring 
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activities during the last 12 months of activity and presenting strategy and work 
program for coming 12 months. 
 

g) Technical report: prepared by sub-contracted Agencies or consultants. 
Submitted to EM according to schedule. 

 
 
Table 6.5.2: Summary of Reporting Program 
 

Report Types By: To: Purpose 
Daily Report EM Project files Registration of daily events. For 

consultation only 
Weekly Report EM PM Follow-up of social and  

environmental activities 
Meeting Reports (monthly 
and ad-hoc) 

NN5 EMC EM Signed by concerned parties & 
summarized in monthly report 

Technical Reports GOL Agencies, 
consultants 

EM, Cons. Engineer According to technical 

Monthly Report (Project) EM PM, EdL, DoE/MIH, 
WREA 

Monitoring of EMP 
implementation 

Monthly Report 
(Contractor) 

EO PM, EdL, DoE/MIH, 
WREA 

Follow-up of contract obligations 

Interim Review Reports (4 
to 6 monthly) 

Review mission 
member 

EdL, DoE/MIH, 
WREA, Lenders (if 
any) 

Progress in EMP implementation, 
issues & achievement 

Annual Review Report Review mission 
member 

EdL, DoE/MIH, 
WREA, Lenders (if 
any) 

Annual status of EMP 
achievement 
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6.6. Mitigation and Monitoring Plan for Contractor 

This Section describes the detailed environmental obligations of the Contractors and 
Sub-contractors who will be appointed to carry out the construction of the NNg5 
Hydropower Project. 
 
The mitigation and monitoring Plan for the Contractors consists of 3 parts as follows: 

a) General Environmental Protection Obligations 

b) Health and Safety Plan 

c) Quarry Area Management Plan 

 

6.6.1. General Environmental Protection Obligations 

6.6.1.1.  Organization and Responsibilities 
The Construction Manager will be directly responsible for the respect of the 

environmental protection guidelines and the compliance with safeguards and standards 
required. 

 
The main Contractor in charge of construction and civil engineering will nominate a 
representative (Environmental Officer, EO) with appropriate experience in the 
environmental filed and fluent in English. 

 
The Environmental Officer (EO) will do the following main tasks: 
• monitor environmental activities of the Contractor 
• assist in resolution of no-conformance 
• identify the need for and recommend corrective actions 
• liaise with the Environmental Manager from EdL   
• prepare a monthly report. 

 
The EO will report to the Contractor Construction Manager. 

 
The EO will prepare a monthly report, including (when required) photographic record of 
implemented environmental protection measures. The report will be submitted to the 
Construction Manager with a copy (in English) to the EM. 

 
The monthly report will summarize any relevant special sites investigations and monitoring 
activities. 
 

6.6.1.2. Sequence of Construction Activities 
General sequence of activities will include: 

• The preparation of plans in accordance with obligations detailed hereafter and their 
submission to the Project Manager for discussions and approval. 

•  The construction of sediment and pollution control measures prior to major earthworks. 
• Site clearing and commencement of earthworks and construction of structure. 
• Site rehabilitation where required. 
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The first step in the sequence of operations is to plan the environmental management 
activities as well as the construction activities. In general, the planning requires the 
Contractor to: 
• Prepare erosion and sediment control plans. 
• Schedule earthwork to retain as much protection from ground cover vegetation as 

possible. 
• Plan the stabilization and vegetation work to follow as quickly as possible after the 

completion of the earthwork. 
• Minimize noise generated by construction. 
• Prepare chemical incident management procedures. 

 
In practice, this leads to the following during construction: 
• Construction work is phased so the land disturbance is confined to areas of 

manageable size. 
• Stripping and stockpiling of topsoil is the first step in the construction process. 
• Stockpiles to be protected from erosion. 
• Drainage works, sediment traps, diversions, culverts and related structures are 

installed prior to major earthwork taking place and prior to storage of harmful 
chemicals. 

• Stabilization measures are installed progressively as each area is developed. For 
example, as works achieve their final land form, they shall, where appropriate, be 
progressively revegetated. 

• Area which will remain disturbed for some time such as topsoil dumps shall have a 
temporary vegetative cover established. 

• All sediment and erosion control structure are inspected regularly and maintained or 
cleaned out to ensure their effectiveness. 

• Use of water carts for dust suppression in appropriate area (villages, work sites). 
• Appropriate maintenance of engines (generators, trucks, heavy machinery) 

 

6.6.1.3. Water Quality, Erosion and Sedimentation Control  
6.6.1.3.1. Guidelines and Plan Preparation 

Soil and water management plans will be developed to meet acceptable and 
appropriate standards. Under these plans, drainage works, sediment traps, 
diversions, culverts and related structures will be specified and designed to treat 
water to an acceptable quality and will be installed prior to the commencement of 
earthworks in any area and inspected regularly to ensure effectiveness. 

 
Soil erosion and sedimentation controls would be the first measures installed at any 
new work and stabilization measures will be progressively installed as area are 
developed. Drainage systems for the construction area will be designed and located 
to restrict alteration of water regimes in adjacent areas to a practical minimum. 

 
6.6.1.3.2. Erosion and Sedimentation Control Measures 

Specific erosion and sediment control measures applicable to the construction sites 
outlined below: 
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a) Drains and Banks 
Catch drains, diversion drains, table drains, windrows and associated drop-down 
drains shall be used to ensure runoff from the works is directed into existing water 
courses. Periodic inspections are conducted to repair damage caused by scour, 
sediment deposition, channel obstruction, excessive traffic can loss of vegetative 
cover. 
 
Temporary banking shall be used when required to divide slope lengths into non-
erodible segments through the interception of runoff and its diversion to stable 
outlets at non-erosive velocities. Temporary baking shall be utilized from the time of 
initial clearing to the time of the final landform is attained. 

 
Stable outlets for such temporary banking shall be located at natural drainage lines 
such as the point where cut and fill sections meet at natural ground level. Temporary 
banking shall be constructed with adequate capacity to cater for runoff from high 
intensity storm flows and to ensure channel grades are not excessive.  

b) Sediment Controls  

Silt entering drains shall be controlled where appropriate by either of two devices 
depending on the size of the catchment, intended duration of the structure, and other 
local physical and environmental constraints.  

• Silt trap fences  

Silt trap fences may be placed across minor drainage lines to control sheet flows. 
They require regular maintenance to ensure that the toe of the filter fence 
remains buried and anchored.  

• Sedimentation basins  

Sedimentation basins are constructed off-stream and are used to remove the 
sediment load generated on construction sites. They shall be installed prior to 
development activity and remain in place until such activity is completed.  

Silt shall be removed from the basins on a regular basis such that the capacity of 
the pond remains adequate to control the runoff generated within each catchment 
area. This is generally when the capacity of the basin has been reduced by 30%.  

Regular maintenance shall be carried out to the basins themselves such that the 
integrity of the structure is maintained at all times.  

Silt trap fences may be located at the lip of the spillway of each basin should the 
capacity of the basin be surcharged during storm events.  

c) Clearing and stripping topsoil  

Clearing and stripping shall be limited only to those areas where the commencement 
of work in that area is imminent having due respect for the progress on site and the 
construction program in general.  
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d) Stockpile construction and maintenance  

Topsoil shall be stripped, separated and stockpiled for respreading on all exposed 
areas when final shaping has been completed.  

Stockpiles shall be constructed to be smooth and free draining and better slopes 
shall not exceed 1.5: 1. The height of the topsoil stockpiles shall be limited to three 
meters and compacting of the stockpile shall be only by equipment necessary for the 
hauling, placing and spreading of the topsoil material (excessive compacting alters 
quality and fertility of topsoil).  

All topsoil stockpiles shall be deep ripped to ensure the retention of moisture and the 
promotion of regrowth.  

Erosion and sediment control shall be implemented around stockpiles. Stockpiles 
shall be located in areas of convenient access for recovery and away from drainage 
lines.  

e) Construction site and storage depot protection  

All earthworks shall be conducted in such a manner so as to mitigate the possibility 
of erosion.  

To prevent the possibility of the discharge of storm and construction water into areas 
outside the limit of the works, the areas of excavation and fill shall be shaped in a 
concave manner, where possible, such that the water is contained within the works 
areas.  

f)  Road Construction 

The locations of roadways shall be slightly off contour for drainage control and to aid 
in reducing erosion. 

Apart from the erosion and control measures already mentioned, cleared areas shall 
remain in a rough condition to absorb water and minimize runoff.  

Road development along the escarpment, between the water intake and the power 
plant, will require particular attention regarding slope stability. Construction 
techniques will require the approval from the Consulting Engineer prior to 
implementation. Cut materials will not be indiscriminately tipped along the downhill 
side of the road, as it can induce major instability on steep slopes. Wherever 
possible, cut material will be used as filling material for the road and for the eventual 
rehabilitation of the area. 

 
6.6.1.3.3. Rehabilitation and Revegetation  

Staged restoration will proceed as soon as possible following completion of 
construction.  

The surfaces will be lightly tined to remove undesirable objects, stones, rocks to 
prevent ponding. These areas will then be top-soiled and revegetated. 
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The stabilization of the disturbed areas shall be commenced as soon as possible. 
Drains may be stabilized with vegetation, stone pitching, rip-rap or concrete lining 
depending on the circumstances. 

All disturbed areas shall be seeded and fertilized if necessary progressively as 
structures are completed and as the final landform is achieved.  

6.6.1.3.4. Water quality protection  

a) Storage of engine oil, fuel and other chemicals.  

All storage areas for fuels and other hazardous liquids will be bundled to an adequate 
capacity to mitigate potential spillage problems and pollution of surface water. A 
sump will be provided to allow pump out of any contained liquid.  

To minimize the risks of pollution, refueling of heavy construction machinery will 
generally be undertaken using a service vehicle.  

Workshop facilities will be kept at least 50 m away from watercourses, and will have 
grease and oil traps which are properly maintained to ensure clean runoff from the 
sites even during rain events. Field maintenance will be done as far as practicable 
from the watercourses.  

b) Rubbish and sewerage disposal  

All rubbish and sewerage will be kept away from any water course to avoid 
contamination through seepage or direct runoff. See also sections 1.3.6, 2.5 and 2.6 
of the present guidelines. 

 

6.6.1.3.5. Traffic Management  

The safety of site access roads and intersections with the classified road network is 
paramount. Safe sight distances and appropriate signals will be maintained. Suitable 
vehicle parking and storage areas will be provided on site, and appropriate 
maintenance of cars and trucks will be provided, with regular inspection of lighting 
system, brakes and tires.  

The road surface and shoulders of site access roads will be maintained at their 
designed standard.  

6.6.1.3.6. Waste Management  

Bins and dumping facilities are to be provided at each site to avoid the proliferation of 
litter and construction waste and the potential for the escape of material off site. 
Waste is to be burned or buried.  

Toilet and wash basin facilities will be provided on sites and at camps with 
appropriate treatment prior to effluent discharge. Toilet facilities will not be located 
where there is potential for drinking water contamination in the event of a spillage.  
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6.6.1.4. Biodiversity Conservation                                                                       
The project site is located in the vicinity of Phou Da Phor and Phou Pha Day 

mountains which seen as forested areas locate in Khoun District. Although these areas are 
not seen as protected areas or conservation forests, but the forest and habitat conditions in 
these areas are still in good condition.  As a consequence, hunting and poaching are not 
allowed within these areas. The strict respect of this ban will be required from all workers 
appointed by the Contractors or Sub-contractors for the construction of the Project.   

The Construction Manager will be responsible for the strict application of the rule and may 
be fined in case of non-compliance. The monitoring of the hunting ban enforcement will be 
carried out by the District ranger staff.  

The Construction Manager is also requested to ban firearms within the premises of the 
workers camps and of all the working sites including the reservoir area. Some firearms may 
be required to ensure the security of the workers particularly when working in densely 
forested areas. In such case, those in charge of security will be clearly registered and the 
use of their arms strictly controlled. 

Workers will be prohibited from fishing activities which may harm the river fisheries, e.g. 
using explosives or poison.  
 

6.6.1.5.  Air Quality 
The air quality in the area is good. Two main factors from the Project construction 

may locally alter it: dust and exhaust fumes. Dust is potentially the most significant 
component, at least during the dry season, from October to May. During this period it may 
be generated by wind action on cleared and bare soils, and by traffic on tracks and roads. 
To limit as much as possible this impact near populated areas (villages, camps, work sites), 
the following measures will be implemented:  
• Minimization of bare areas at anyone time by appropriate work organization and 

progressive revegetation of sites.  
• Provision for improved surfacing of roads in populated areas to reduce the production of 

dust. 
• Appropriate maintenance of engines in order to generate as clean exhaust fumes as 

possible.  
• Appropriate location of facilities (generators, crushers, waste disposal site for burning) 

under prevailing wind conditions. 
 

6.6.2. Health and Safety Plan 

The main public health consideration during Project construction would relate to 
controlling introduction of new diseases in the area and out- breaks of malaria and other 
mosquito-related diseases. For that reason, the Contractor will be responsible for preparing 
and implementing a Health and Safety Plan, subject to the approval of EdL and MOH.  

The Health and Safety Plan will address the following components:  
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6.6.2.1.  Pre-employment Medical Screening  

The Contractor will be required to carry out a pre-employment medical screening for 
all workers, national or foreign, employed on the Project sites. Health records will be filled 
for each worker, providing the health status resulting from the screening.  
The following aspects will be covered by the screening:  
• General physical examination: To determine fitness, gross defects and past health 

problems.  
• Radiological examination: Strongly recommended for all workers as pulmonary 

tuberculosis is rather common in the region.  
• Examination for detection of STD, if any suspected.  
• Test for occupational hazards: Concerns workers anticipated to be assigned to 

hazardous/precision works. Additional tests should include hearing, visual acuity, heart 
condition, dexterity, blood and urine examination.  

• Malarial parasite examination: Concerns all workers, and will use thin film method.  
• Stool examination or blood examination for Schistosomiasis and skin tests for all 

workers coming from infested regions (southern Provinces of Lao PDR for instance). 
 

6.6.2.2.  Worker Safety  
The following measures will be implemented:  
• Elaboration and enforcement of safety regulations and measures in workers camps, 

construction sites and on roads.  
• Implementation of medical facilities on each of the major working sites, (because of 

transportation difficulties in the area): 1 mobile medical unit with medical staff and 
equipment for first aid and emergency assistance will be placed at the operator's village.  

• Facilities for first aid will be provided at the: dam site, water intake site, and river 
diversion site.  

• Implementation of an emergency evacuation procedure in case of serious 
health/accident problems which cannot be managed on site: helicopter for transfer to 
surgical/I.C. units in Vientiane or in Thailand, and international assistance for repatriation 
of foreign workers.  

• Follow-up medical examination: General physical examination including routine malarial, 
urine and stool tests will be performed as follow: 
i. every 2 years for workers less than 45,    
ii. every year for workers older than 45 or all workers attached to hazardous works.  

• Follow-up of curative treatment for any worker subject to identified health problems. This 
may concern especially malaria, respiratory diseases, digestive track diseases, intestinal 
parasites and STD.  

 

6.6.2.3.  Malaria Control Program  
A procedure will be implemented to control risks of malaria break-out. It will cover. 
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a) Malarial parasite examination (routine procedure within the Pre- employment medical 
screening). 

b) The use of Chloroquine, Fansidar or Quinine according to the parasite detected. 
c) Chemoprophylaxis based on 2 Chloroquine tablets ( 150 mg/tab ) to be taken weekly. 

This is essential to limit risk of outbreak and loss of working days.  
d) Promotion of individual protection and reduction of mosquito development through:  

 A minimum health education program regarding malaria prevention (every 6 months, 
under the supervision of the Institute of Malaria, Parasitology and Entomology, 
Vientiane),  

 The supply of mosquito nets (with Permethrin) to workers,  
 Regular spraying of working buildings and workers camps (dormitories) with 

Sumithion.  
 

6.6.2.4.  Water Supply  

Workers camps and working sites will be provided with clean and potable water, 
satisfying recommended guidelines of World Health Organization for drinking water (1994 
Standards).  

If necessary the water source will be protected from any pollution risk from animal or human 
origin. The Contractor will carry out regular control of water quality.  

In the workers camps, washing facilities including taps, wash basins and showers will be 
provided to the workers in compliance with the international standards generally applied.  

 

6.6.2.5.  Sanitation  

In order to preserve the contamination of surface water by human waste and the 
transmission of water-related diseases, sanitation facilities will be provided in the workers 
camps and on the major working sites by the Contractor Facilities will be in conformity with 
WHO recommended technologies (at least VIP latrine type), and with a ratio of one toilet for 
no more than 20 workers. The designed capacity of the facilities will have to accommodate 
the expected load over the full construction period. A maintenance program of the facilities 
will be presented in the Contractor's Plan, to approval by EdL and MOH.  

6.6.2.6. Domestic Wastes  

Solid waste from domestic origin will be collected on a regular basis from work sites 
and workers camps, in order to avoid the development of unhealthy condition and the 
proliferation of insects nearby.  

An appropriate area will be identified and developed by the contractor for the safe disposal 
and burning of the wastes. The plan will be submitted to the EM for approval. The area will 
be developed in such a way to avoid: 

• the pollution of surface water by run-off,  

• the pollution of any underground source of drinking water by the leachate,  
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• the production of smokes' affecting directly working sites, workers camps or villages.  

 

6.6.3. Quarry Areas and Management Plan 

6.6.3.1. Justification 
During the field survey and study for preparation of this report, the location of 

suitable source of gravel and sand for the construction of the Nam Ngum 5 HEP has not 
been identified yet. However, the suitable source to provide gravel and sand for the 
construction will be identified and finalized by the project owner (SinoHydro Corporation 
Ltd.) soon, and then additional and separate study will be carried out by project owner or 
contractor.  In order to do so, the project owner or Contractor is requested to prepare a 
detailed management plan for this area prior to start borrowing activities. The management 
plan will be submitted to the EM and Consulting Engineer for approval.  
 

6.6.3.2. Content of the Plan  
This plan will provide a technical study of the area, a detailed program of operation 

and supporting maps. It will be prepared in accordance with the following obligations: 

• If technically possible, borrowing will preferably starts on areas which are not cultivated.  

• Borrowing operations in cultivated areas will be organized into small I blocks in such a 
way that areas under excavation at the same time will be minimized. Borrowing and 
rehabilitation of successive blocks will be carried out simultaneously.  

• Borrow areas previously under cultivation (paddy terraces) will be fully rehabilitated after 
use. The will be achieve through:  
i. stock piling of top soil,  
ii. using the excavated volumes for the disposal of spoils from road, tunnel, power plant 

and tailrace channel,  
iii. filling and compacting of spoils in order to maintain levels of the original topography,  
iv. spreading and grading of stockpiled topsoil to an even surface, and reconstitution of 

irrigated terraces.  
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CHAPTER VII 
CONCLUSION AND RECOMMENDATION 

 
 

7.1. National and Local Benefits 

The development of Nam Ngum 5 (NNg5) hydropower project will be able to supply 
the cheap and high quality of electricity for power network of the Lao PDR, 
accelerate the development of the mineral resources in Lao PDR, boost the 
coordinated development of relevant industries, moreover, it will be favorable to 
promote the national industrial structural adjustment of the Lao PDR so as to 
transform the resource advantage into the economic benefits to speed up the 
economic growth and poverty eradication of the Lao PDR. 
The Nam Ngum 5 hydropower project will have an installed capacity of 2x60MW with 
a firm output of 44.8MW with the annual power generation of 507 GWh and annual 
utilized hour of 4,225h.   
The Nam Ngum 5 will be developed at Nam Ting River which is the main tributary of 
Nam Ngum River and located in the rugged northwestern part of the Nam Ngum 
catchment.  Nam Ting runs along the valley of Phou Pha Day Mountain through 
Xiengdet village discharging to Nam Ngum River and it consists of two major 
tributaries namely Nam Sout and Nam Phat. The NNg5 project is comparative small 
and it is seen as a run-of-river project, this will minimize impact because no large 
reservoir is required. Overall, the project will generate a few significant 
environmental impacts and all of such impacts can be minimized. Additionally, no 
any resettlement will be required for this project. 
In terms of socio-economic benefits, this project, is basically similar to others 
development projects, will have some socio-economic benefits for local community 
and local region not only during the construction phase, but also during the project 
life.  Apart from the provision of additional work opportunities within the project area, 
most of the benefits will be related to improving services and basic facilities.  It is 
anticipated that the project will create some following benefits; 
 Creation of additional employment opportunities (during construction). 
 Improvement of access (project life). 
 Improvement of water supplies for agricultural production and livestock (project 

life). 
 Improvement of water supply for drinking (project life). 
 Increase potential for village fishpond and headpond fishing opportunities (project 

life). 
 Improvement of commercial and service opportunities (during construction and 

project life). 
 Creation of opportunity for development of eco-tourism (project life). 
 Improvement of reliability of electricity supplies (project life). 
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7.2. Overall Conclusion of the EIA 

Overall, the Nam Ngum 5 Hydropower Project will generate only minor 
environmental impacts, which will be offset considerably by the positive benefits that 
will accrue from the project. This evaluation is supported by the following: 
 Within the project areas there are some forest area which classified as current 

forest including Dry Evergreen Forests and Mixed Deciduous Forests. However, 
some high commercial value species, big trees and wildlife habitat were already 
removed except for powerhouse site that only small portion of forest and wildlife 
habitat will be affected.  

 The project sites have been designed and selected on the basis that they will 
reduce and avoid environmentally sensitive areas and important view-scapes and 
that there is no any sensitive areas such as National Park, National Biodiversity 
Conservation Area (NBCA), Protected Area, outdoor recreation area, waterfall, 
Protection Forest, wildlife habitat, research area, religious and cultural/heritage 
site including village holy forest and cemetery, and high valued wetland will be 
affected. 

 The biophysical resources in the areas have been extensively exploited over the 
recent past by human activities such as logging, fuel wood collection, and shifting 
(slash and burn) cultivation, leaving degraded land that is only just recovering in 
some areas. 

 There is no any resettlement required for this project except for an approximately 
50 ha of rice paddy field at Chim Village will be affected and that properly 
compensation will be discussed and paid. However, economic and villager 
livelihood system, social cohesion, community structure, will not be adversely 
affected as a result of losing such paddy field.  

 There is no any village located along the downstream of the proposed NNg5 Dam 
that will be affected, except for Ban Xiengdet village which will be directly affected 
by Nam Ngum 3 Hydropower Project. 

 There is no significant impact concerning aquatic life within the proposed 
headpond area. 

 Legislative and regulatory mechanisms are in place, which ensure the project will 
be subjected to a thorough environmental review, including review of the EMP as 
well as Social Action Plan (SAP) which is separately presented. 

 Legislative and regulatory mechanisms are also in place and that the project 
affected people will be compensated for the losses, damage to land, or loss of 
land that results from the project. Temporally losses of land, fruit trees, crops and 
other properties during construction phase (if any) will be compensated by 
construction contractor.   

 Mitigation measures have been proposed that will, if implemented effectively, 
ensure that any adverse impacts that may accrue as a result of the project, will be 
satisfactorily addressed. A monitoring plan will be developed, which will be 
executed by a third party to ensure that environmental mitigation is undertaken to 
address negative impacts. 
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7.3. Specific Conclusion of the EIA 

7.3.1. Conclusion Resulting from the Location of the Project 

 The location of the project especially in the proposed dam site, headpond and 
powerhouse will cause the loss of about 616 ha of forest land of which 53 ha is 
Mixed Deciduous Forest while the rest (563 ha) is Unstocked Forest.   

 Any area of old forest such as National Biodiversity Conservation Areas (NBCAs) 
and protection forests are not existent within the project area especially 
headpond/reservoir and dam site.  

 Other less significant types of forest where the proposed access roads will be 
located such as Dry Evergreen and Mixed Deciduous Forests (13ha) were found 
in significant quantities, and the exact details will be reconfirmed when the 
detailed construction is underway. 

 There is no significant wildlife and/or wildlife habitat remained within the project 
areas except for areas along the proposed access road from the dam site to 
powerhouse (13ha) and surrounding the proposed powerhouse (5 ha of forest) 
where significant wildlife and wildlife habitat are still in relative abundant; but 
powerhouse construction’s extent represents only a fraction of the surrounding 
forest, hence generating minimal disturbance to the wildlife and its habitat. 

 Compensation with total amount of approximately 1,733,200,000 kip (or 
US$173,320) will need to be paid in kind of as buffalo for the loss of almost 50ha 
paddy field which belong to 49 households at Chim village. 

 No any resettlement is required except for, however, 3 of 49 affected households 
asked for a new paddy field in other areas where suitable for their business and 
future quality of life and asked for assisting in terms of transport for moving their 
house and providing some rice during the first 3 years.  However, the total cost for 
this case will not exceed 50,000,000 Kip (or US$5,000). 

 There is no area, in part or in full that is considered of high significant value with 
respect to natural amenity, aesthetics, outdoor recreation or ecotourism that is 
adversely affected by the development of the project. 

 

7.3.2. Conclusion Resulting from the Construction and Operation of the 
Project 

 Reservoir slope stability will require careful consideration, particularly immediately 
upstream of the dam site where gorge slopes are steep and inundation depths will 
be greatest.  

 The major impact on Nam Neum 5 is of the flow of the downstream from the dam 
site to Xiengdet village which will be inundated. As anticipated, there is no 
significant impact for the downstream of Nam Ngum5 project.   

 The need to establish a “Nam Ngum Water Management Association” could 
coordinate the use of water resources within the Nam Ngum basin and also a 
need for establishment of “Water Management Plan” will be more developed and 
related to the larger hydropower schemes. However, the additional flow regulation 
provided by the NNg5 project will create additional benefits. 
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 There is no any significant impact on aquatic habitats. For those species that can 
not live in a lentic environment will migrate to suitable habitats upstream of those 
three main rivers.  Whereas, those species that prefer standing water will increase 
in their abundance.  

 There will be an increase of the ground water level beside and around the head 
pond due to the raise of the water level but no adjacent villages or communities 
will benefit from this.   

 Quality of the water nearby the construction site may get infected from the work 
operation; therefore, water for consumption should be taken into account. 

 There is no any significant impact on vegetation, wildlife, underground life and 
ground water due to headrace tunnel operation. 

 No requirement on water for agricultural production, neither for irrigation, fishery 
nor any other uses along Nam Ting River downstream from the Dam site to Nam 
Ngum River and Powerhouse site. 

 There will be no effect on flow variation or channel hydraulic from the powerhouse 
release. 

 There will be some socio-economic benefits for local community and local region 
not only during the construction phase, but also during the project life such as 
employment, improvement of access, and improvement of water supplies. 
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7.4. Recommendations 

The following details need to be incorporated in relevant contracts and sub-contracts. 
 During the construction labour force from numbers of nearby village is available, and 

hiring of villagers labour from nearby villages is highly recommended in order to have 
participation and promote them to have additional income. 

 Construction contractors are required to comply with environmental guidelines with 
regard to dust, noise and vibration as well as site clearing, storing of topsoils, site 
protection and site rehabilitation. 

 Contractors will be responsible for provision of suitable accommodation, water supply, 
soil waste disposal, waste water treatment facility, health and safety issues for workers. 

 Contractors will be responsible for provision of gas and kerosene for cooking in order to 
avoid poaching to the forest for fuel-wood. 

 Contractors will be responsible for provision of adequate food ration for workers in order 
to avoid wildlife hunting. 

 Contractors will be responsible for controlling workers in order to not exacerbate hunting 
of wildlife and forest destruction. 

 Worker camps will not be allowed to construct in the forest areas that may cause any 
impact on forest and wildlife. 

 Conducting of construction in the dry season and/or at the time that the farm 
productions (paddy rice and other crops) are already harvested is highly recommended. 
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EXECUTIVE SUMMARY 

 
(NAM NGUM 5 HYDROPOWER) 

 
 

I. Introduction 

1.1. Background 
Nam Ngum 5 (NNg5) Hydroelectricity project is one of several hydroelectricity 

schemes in Lao PDR and it is one of the six (there is Nam Ngum 4A and 4B) and the last 
of the hydroelectricity projects in the Nam Ngum river networks. NNg 5 just immediately 
upstream from Nam Ngum 3 which is currently under investigation for construction and its 
full supply level is 720 meters above sea level (masl) in comparison with 1,070 masl of 
NNg 5. The development of these projects, once completed the Lao People Democratic 
Republic (Lao PDR) will be relatively self-sufficient in energy consumption, in particular in 
the Northern region of the country where current electricity shortfall is supplemented by 
importing from Vietnam at nearly 20% higher rate than the export tariff (to Thailand).   
The NNg 5 Hydropower Development Project is identified among others-Nam Mang 
(completed 2004) and Xeset 2 (started June 2005) and Nam Ngum 3 etc..,in “POWER 
SYSTEMS DEVELOPMENT PLAN FOR LAO PDR”, as one such potential that can be 
realized. The feasibility of NNg 5 was prepared for the Ministry of Industry and Handicrafts, 
Department of Electricity, and World Bank, by Maunsell Limited of New Zealand, in 
association with Lahmeyer International of Germany in 1997. 

1.2. Project Location 
The NNg 5 Hydropower Project is located on the Nam Ting, into which Nam Phat 

and Nam Soud flow. Nam Ting is one of the main tributary of Nam Ngum where the 
confluent is approximately 15 Km down stream from the proposed dam site, 150 km north 
of Vientiane Capital City in Lao PDR.  
At the survey time, the proposed dam site was only accessible by foot or by boat (during 
the wet months) from Ban Chim which situates on the upper middle reach of Nam Ting of 
some 35 Km from Phou Khoune. 
 
Powerhouse area locates approximately 12km due east of the dam site on the right bank 
of Nam Ngum into which the water from the powerhouse is discharged. The powerhouse 
area is currently accessible (on foot) only via Ban Xiengdeth from the main road to Xieng 
Khouang. Ban Xiengdeth situates on the left bank of Nam Ting approximately 10km down 
stream from the proposed dam site. 
 
 
II. Description of the project 

2.1. Scope of the Project 
The main scope and extent of the project are, for civil work, to construct a Concrete 

face Rock-filled Dam-74m high, with 168m long crest, gross reservoir storage of 97 Mm3 

and reservoir surface area of 3.5 Km2, an 8.6km headrace tunnel, an 1.5 km penstock and  
power house.  Construction and “upgrading” of the main accesses, during and after the 
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construction, to the dam, intake structure, surge tank and the powerhouse area will be a 
significant component of the civil construction work of the project.   

2.2. The Project Study Area 
The project study area situates in the straddles over southern Luangprabang and 

southwestern part of XiengKhouang province and part of former Xaysomboun Special 
zone where encompasses 280 households (of which 146 households have been 
interviewed) in 4 Villages (Ban Chim, Nammadao, Phavai and Longmieng) of Phoukhoun 
District in Luang Prabang Province, and 247 households (of which 63 households have 
been interviewed) in 3 Villages (Xiangdet, Namchat and Somboun) of Phoukut District, 
Xiengkhouang Province.  Among these studied villages, only Ban Chim village has direct 
impact that is approximately 50 ha of rice fields would be inundated but none of the 
household needs to be relocated.  Ban Xiengdet locates down stream from the dam on 
the Nam Ting River, however, will be inundated, not from Nam Ngum 5 project but from 
the influence of the Nam Ngum 3 project, which at the time of the survey its reservoir area 
was being cleared out and the main activity was logging of commercial timbers. 

2.3. Key Features and General Layout of the Project 
1.  RESERVOIR 
 Name of River:    Nam Ting 
 Name of River Basin:   Nam Ting 
 Catchment Area:    483 Km2 
 Full Supply Level (above sea level): 1070 m asl 
 Minimum Operating Level:    1035 m asl 
 Reservoir Area at Full Supply Level:  3.5 km2 
 Reservoir Length:     14 km 
 Gross Reservoir Storage:    97 Mm3 

2.  DAM 
 Dam type:      Concrete face rock fill dam 
 Dam Height (above present riverbed):  74m 
 Crest Length:     168 m 
 Crest Level:      1074 m 
3.  POWER FACILITIES 
 Power station rated output:   100 MW 
 Installed Capacity:     2 X 50 MW 
 Annual Energy Production:   421 GWh 
 Transmission Lines:  26 km of 115 kV, double circuits of ACSR 240 mm2 

      (From Nam Ngum 5 to Phoukhoun) 
     72 km of 115 kV, double circuits of ACSR 240 mm2 

      (From Banging to Phoukhoun) 
 Gross head:      333 m 
 Headrace tunnel diameter:   4.2m 
 Headrace tunnel length:    8627m 
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 Penstock diameter:     3.5m 
 Penstock length:     1493m 
 Surge shaft diameter:    3.5m 
 Surge shaft length:     388m 
 Surge tank diameter:    6m 
 Surge tank length:     70m 
 Surge tank level:                                      997m 
           Turbine:                                    2 X 50 MW  
 Maximum Turbine flow:    19.95 m3/s  
 
4.  ACCESS ROADS  

New all weather road from Road No 7, 30 km (from Ban Chim junction) to dam site 
and approximately 14km from Dam site to Powerhouse. 

 
            Construction:     44 km 
 
5.  RESETTLED PERSONS 
 Resettled Persons:      None  

(But 3 affected households want to move to Phou Khoun District and 
Luangprabang town) 

6.  AFFECTED PERSONS (HOUSEHOLDS) 
 Affected households (lost of paddy field 50 ha):  49 households 
7 BASIC COSTS 
 Estimated Basic Project Cost (As-built Cost):  US$170 Million  
 
 
III. Environmental Description of the project Area 

3.1. Physical Environment 
3.1.1. Features of the Project Area 

The main access to the Project site is along National Road No. 13 North from 
Vientiane Capital City to the north at Km 257 (Sala Phou Khoune) and to the right with NR 
No. 7, from Sala Phou Khoune to Xiengkhouang province at Km 15 and continue with 
small access road on the right hand side of about 20 km to Chim village. 

 
Ban Chim village is located on the upper part of the Nam Sout river which is a major right 
bank tributary of the Nam Phat river.  It consists of 155 households with total population is 
994 people (378 female).  An area of some 200-300 ha is used for agricultural production 
mainly growing rice and crops and animal rising.  However, only 49 households of Chim 
village are directly affected, the village itself is located above 1,100masl.  The affected 
households include only those households who have paddy fields and farmland for 
growing crops under 1,100masl with a total area of approximately 50 ha that will be 
inundated.    
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3.1.2. Soils 
The soils are mostly derived from siltstones, and sandstones on an ancient uplifted 

peneplain, which has been heavily dissected by rivers over time.  These soils generally 
highly weathered, moderately deep (0.4 to 1.2 m or more) and well drained. However, the 
soils are typically acid (sometimes with pH less than 5), with relatively low organic matter, 
limited available phosphate, and only medium to low fertility.  There are also small areas 
of limestone outcrops, but these areas are generally very steep with shallow soils not 
widely used for agriculture.   

3.1.3. Water Resources 
The project area is bounded by the catchment of three rivers; Nam Tinh, Nam Sout 

and Nam Phat Rivers.  These rivers rise on the elevated slopping mountain and drain to 
Nam Ngum River, which is currently the main watercourse of the Nam Ngum 1 and 2 
Hydropower.   Within the project area, these streams feed the larger third order (tertiary) 
streams and the main secondary rivers that are the principal tributaries of the Mekong.  
Most villages are located within 1 km of a permanent stream, the primary source for 
drinking water in these rural areas. 

3.1.4. Run-off 
The Table below is a calculating result of catchment model which was adopted for the 
runoff series of dam site. 
 
Table 3.1.5: Mean Annual Runoff at Dam Site of Nam Ngum 5 

Month Item 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Discharge 
(m3/s) 

2.57 4.56 3.95 4.43 8.75 28.6 55.5 69.9 52.1 22.0 11.3 6.9 

Distribution 
(%) 

2.0 1.7 1.4 1.6 3.2 10.5 20.3 25.6 19.0 8.1 4.1 2.5 

Mean annual discharge: 22.8m3/s;  Runoff depth: 1,488.7 mm;  Runoff:  719 M m3 

Source:   Feasibility Study Report (Main Report, Vol. II), April 2006 (Sinohydro Corp. Ltd.) 

 

3.1.5. Climate 
The climate of northern provinces of Lao PDR is subtropical and strongly influenced 

by the annual southwest monsoon rains that affect the region from April/May to 
September/October (mean annual rainfall for the year 2005 at Xiengkhouang is 1,372mm, 
at Xaysomboune is 2,847mm and at Luangprabang is 1,392mm).  The period of the dry 
season between the three Provinces; Luangprabang, Xiengkhouang and Xaysomboune is 
not much different (from October to April) no rain may fall in some months except for 
Luangprabang in October.  The hottest month is March (29.2oC at Xiengkhouang, 28.1oC 
at Xaysomboune and 36.3oC at Luangprabang), and the coolest month is December 
(about 3.5 oC at Xiengkhouang, 6.0oC at Xaysomboune and 12.6oC at Luangprabang).  
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3.2. Biological Resources 
According to the Report on the Assessment of Forest Cover and Land Use during 

1992-2002, (Department of Forestry, July 2005) we see that for Luangprabang Province, 
an approximately 13% of the total land area is covered by the Current Forest, while 81% is 
covered by Potential Forest, 0.4% is other wooded area, almost 1% is permanent 
agriculture land and about 4.6% is other land use types.  Meanwhile 38.6% of total land 
area of Xiengkhouang Province is covered by current forest, 49% is covered by potential 
forest, 0.4% is other wooded area, an approximately 3% is permanent agriculture land and 
about 9% is other land use types. 

3.2.1. Forest and Vegetation Cover within the Project Area 
The Land Use Types and Forest Cover maps show that within the project area 

which will be directly affected by flooding about 2% is mixed deciduous forest and about 
24% is other unstocked and scrub forest, while approximately 71% is covered by 
grassland and only about 2% is paddy field and other agricultural land1.  The area along 
the alignment of the headrace tunnel and penstock pipes, from dam site to powerhouse, 
which is 50 meters wide and about 12 Kilometers long, would indirectly be affected due to 
underground construction such as tunneling and surge tank construction. The area is 
mostly covered by the forest, about 62%, including Dry Evergreen and Mixed Deciduous 
Forests, while unstocked forest and scrub is covered about 32% and the rest are 
grassland (5.5%).  However, the forest and land use types along the spillway tunnel will be 
affected during construction only. 
The only areas of land covered by evergreen and mixed deciduous forests where the 
powerhouse is proposed to construct there are some commercial tree species which 
include Fokinia chinensis (May Hing), Castanopsis annamonsis (May Kor), Cinnamomum 
iners (May Xikhay-Ton), Pterocarpus pedatus (May Dou Leuang), Terminalia corticosa 
(May Peuay-Dong), Chukrasia tabularis (May Nhom-Hin), Ailanthus fauveliana (May 
Nhom-Paa), Dysoxylum binectariferum (May Kuang-Deng), Keteleria tonkinensis (May 
Nhane), May Song, May Lang Chik and May Xai.  Some of these trees have reached the 
diameter ranging from 40 to 80 Cm. 
 
Table 3.2.1:  Land Use Types and Forest Cover within the Project Area  

 Land Use and Forest Types Area 
(ha) 

% Remark 

Mixed Deciduous Forest (MD) 53 2.30 

Unstocked Areas (T) and Scrub (SR) 563 24.45 

Swidden (Hay) (RA) 1 0.04 

Paddy Field (RP) and Other Agricultural 
Lands (AO) 

50 2.17 

Land Use and 
Forest types 

within the 
Reservoir at full 
supply level of 

1,070 masl 
including Dam 

site and 
Powerhouse 

Grassland 1,636 71.04 

 Total 2,303 100 

 
Directly 
Affected 

Source:  Forest Inventory and Planning, Department of Forestry (FIPD, DOF, 2005) 
 
 

                                                 
1 This include permanent and non permanent cultivation areas. 
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3.2.2. Wildlife and Aquatic Animals 
Significant habitats are remaining only on the steep inaccessible slopes of Phou 

Pha Day and Phou Da Phor Mountains and other undisturbed forests outside the project 
area.   All wildlife has been and is still indiscriminately and extensively hunted. The 
majority of significant wildlife species have either been eliminated from the project area 
either due to the habitat losses through agricultural clearing mainly slash and burn 
cultivation or indiscriminately hunting practices which has been for generations a 
significant part of livelihood of local people.  

 
In terms of aquatic animals, the results from the survey show that within Nam Ting, Nam 
Soud and Nam Phat River (these rivers constitute the main storage reservoir) there are 
more than 20 main common species which belong to different families.   The main species 
are included Pa Khiengfay (Onycchostoma sp.), Pa Chat (Propopuntius cf. laoensis), Pa 
Douk (Clarias macrocephalus Gunther), Pa Khor (Channa striata), Pa Kot (Hemibagrus 
wycki), Pa Pak (Hypsibarbus pierrei), Pa Lot (Macrognathus taeniagaster), Pa Lat 
(Mastacembelus favus Hora), Pa Kang (Channa gachua Hamilton), Pa Khao (cf.  
Systomus sp.), Pa Sout (Hampala dispar Smith), Pa Fay (Danio cf. aequipinnatus 
McClelland), Pa Hangdeng (Discherodontus ashmeadi Fowler), Pa Langnam 
(Mystacoleucus atridorsalis Fowler), Pa Khaonoy (Systomus aurotaeniatus), Pa Khaomon 
(Puntius brevis), Pa Soy (Henicorhynchus lineatus), Pa Khikhom (Osteochilus lini Fowler).  
It was also found that there is one type of fish which is only known to this area, its local 
name is “Pa Nhoy” its highest weight caught (in fact hunted – by shooting with military 
rifle or home made spear) at Ban Chim was about 5-10 kilograms/fish, and according to 
the villagers, Pa Nhoy lives only in streams or small rivers and confines to the tributaries 
within and the surrounding area of the project site. 
 

3.2.3. National Biodiversity Conservation Areas (NBCAs) and Protected Areas 
Amongst 20 NBCAs throughout the country, only Nam Et-Phouleui NBCA with the 

total area of about 320,000 ha situates in Luangprabang province; the project area 
situates well out side and some distances away from it.  The project area does not contain 
any form of protected areas or forests of any kind hence impose no thread to NBCA or 
protected areas or forests in this region. 

 

3.3. Social, Cultural and Other Conditions 

3.3.1. Population and Demographics 
As mentioned earlier, the project covers two provinces, two districts and only one 

village (Chim village) with total household is 155 and total population is 994 people while 
only 49 households are directly affected by the project. The table below shows number of 
households being affected by inundation and that are not affected. 
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Table 3.3.1: Villages and Households within and Around the Project Study Area 

 Phoukhoune District Phoukout District 

Affected 
Village  

Villages outside the Project 
area 

Villages outside the Project 
area 

 

Project Study Area  Chim Long-
mieng 

Phavai Namadao Som-
boune 

Namchat Xiengdet 

Total No. of households 155 60 21 44 60 91 96 
Total population 994 373 140 284 428 491 475 
Female 378 192 66 150 218 255 222 
Affected households 49 0 0 0 0 0 0 

 

3.3.2. Ethnic Composition 
As mentioned early, there is only one village (namely Chim) with 49 households are 

directly affected by the project which consists of 3 small ethnic groups namely Lao, 
Hmong and Khmu which belongs to three main ethno-linguistic groups such as Tai-kadai 
(1.4%), Mon-kmer (48%) and Hmong-mien (50.6%).  Almost all of them practice paddy 
rice cultivation, while some of them practice swidden cultivation (or rotational/shifting 
cultivation).   

3.3.3. Health, Educational and Labour Conditions 
According to the survey, during the last three years, it was found that there were 

some diseases occurred within and around the project area, although they are not very 
dangerous or life threatening, but they need to be closely monitored and paid attention to 
such diseases are Malaria, Dengue fever and Tuber Culosis, which given the right 
condition can easily break out.   

 
In terms of education condition, it was found that for each village and district, a large 
numbers of illiteracy are still existed, despite some claims of total literacy achievement. 
Ban Chim has lowest % illiteracy (less than 10%), while Ban Namadao and Ban Phavai 
has highest illiteracy rate (over 90%). 
 
In terms of labour force, it was indicated that Ban Chim has available over four hundred 
main labour forces and nearly three hundred secondary labour forces and next in line is 
Ban Xiengdet.  Whose proximity is around powerhouse area therefore the available of 
labour force would be a great advantage in the construction of the powerhouse and 
construction activities.   

3.3.4. UXO Conditions  
According to the UXO map, UXO scarcely still remain on some areas within the 

project area.  Paying particular attention to the construction areas such as the dam and 
powerhouse, there were no severe UXO contaminations. This was due mainly to 
successive agricultural activities such as clearing and burning, as well as being a non-
strategic locality (during the war time) was spare from the enemy’s bombardment.  From 
these interviews and from the local information we acquired, it was evident that in general 
these areas in particular the project areas there are some type of UXO still remain. 
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3.4. Economic Conditions 
Based on the NGPES (2004) among two districts within the project area, only 

Phoukhoune district is identified as poor with total number of 43 villages, while 18 villages 
were considered as poor, total number of household is 3,117 while 1,964 households or 
63% is identified as poor where the total population is 20,233 of which female is 10,003.    
 
Based on the survey within and around the project area most of the villagers are still poor, 
except for Ban Chim village where most households were considered “above poverty line” 
this was due to “high incomes” deriving from permanent paddy field rice cultivation.  
Among 155 households at Chim village, only 12.9% is considered as poor and not enough 
to eat, while 50.3% is considered as enough for eat and 36.7% is fair and good. 

3.4.1. Agricultural Production and Livelihood Systems 
Almost 100% of the study area is mountainous; most of the villagers rely on 

swidden cultivation and grazing their livestock in the upland area on the mountain slopes.  
Only very small portion of land along the river flat such as Nam Sout in Ban Chim area 
that permanent rice paddy cultivation is feasible, and had been exploited by some 
households in Ban Chim for few years; however this would be inundated after the 
construction of the dam.  
Apart from rice and other crops production, livestock and fishing, NTFPs are also seen as 
important natural sources of most villagers who live traditionally dependent on natural 
resources for support their livelihoods.  Main NTFPs are available around the project area 
include: rattan, wild mushrooms, bamboo shoot, wild fruits, wild vegetables, Nhot-Nhe 
(Calumus sp.), Nhot-Boun (Daemonorops schmidtii) and others.  However, the most 
mentioned NTFPs are available only in the forest areas that locate outside of the project 
area.   
Traditional handicraft within the project area is only for household consumption.  Some of 
these include weaving and basketry made from bamboo especially among Lao Soung 
group. However, most villagers are not involving in weaving or basketry as much as some 
part of the country.   

3.4.2. Commercial and Industrial Activities 
There is no any commercial activity due to lack of electricity and other facilities.  

Other villages on well-access road or at road intersections have some small kiosks that 
sell drinks, fruit, cigarettes and other consumer items such as at Phou Khoune junction, 
and central Phou Kout district.  However, small home businesses tend to focus only on 
activities that related to selling drinks and small consumption goods.  No industrial activity 
of any kind exists within the project area; this was due mainly to small and scattered 
population centre hence, providing insufficient demand to warrant the supply.   

3.4.3. Infrastructure, Facility and other Development Activity Conditions 
The project area is relatively remote and situates outside of the demographic centre 

of the region such as Phou Khoune and Phou Koud districts, therefore the availability of 
the infrastructure and other facilities including electricity are very limited.  However RN13 
and RN7 and major tracks such as Ban Chim track, recently upgraded provide essential 
accessibility and also play a very important factor in socio-economic development to the 
project area.  

3.4.4. Energy Consumption 
Since electricity is not available within the project area, therefore the main energy 

source for cooking, heating and lighting are from fire wood. Project development such this 
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would not have adverse impact to this communities as the demands are far less than the 
availability of the wood within the project area; besides the inundation area is quite a 
distance from the demographic centre of the community, hence collection of fire wood 
from this area is very unlikely.  
 

IV. Project Alternatives 

Nam Ngum 5 hydropower project will supply the cheap and high quality of electricity 
for power network of the Lao PDR, accelerate the development of the mineral resources in 
Laos, boost the coordinated development of relevant industries, moreover, it will be 
favorable to promote the national industrial structural adjustment of Laos so as to 
transform the resource advantage into the economic advantage to speed up the 
economical development of Laos. 
According to the pre-feasibility study conducted by Lahmeyer International, five alternative 
approaches to develop the Nam Ngum 5 are proposed such as Alternatives A1, C, B, D 
and Alternative A1+A2.  In which, however, two alternatives C and D are recommended. 
The two alternatives with moderate dam height are analyzed and the main parameters of 
Alternatives C and D are compared as the following table: 
 

Item Unit Alternative C Alternative D 

Installed capacity MW 84 100 
Annual utilization hours of units h 4190 4860 
Mean annual energy production GW-h 352 486 
Total Project Cost MUSD 164 196 
Unit cost on installation capacity USD/kw 1962 1959 

 
 
Based on the hydrological and hydro-energy calculation comparison; the topographical 
concern; the structure layout investigation; and the economic and financing assessment 
point of view, the unit cost of installation capacity of alternative D is lower and better than 
that of alternative C, therefore, the alternative D has finally been chosen for the project 
development. 
 
V. Environmental Impacts and Mitigation Measures 

5.1. Environmental Impacts Related to Location 
5.1.1. The Dam and Headpond 
a). Biological Losses 

Forest/Vegetation  
Most of the vegetation that will be affected would include some commercial tree 

species, herbaceous and woody stemmed shrubs, grass and bamboo which belong to 
different type of forests such as Mixed Deciduous Forest (53 ha), Unstocked Forest and 
Scrub (563 ha) and Natural Grassland (1,636 ha). 
However, some of the big and high value commercial species were destroyed and 
removed by various causes including bombing during Indochina war, converting activities 
for other uses such as clearing and burning for shifting cultivation and logging.  
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It is also confirmed that any areas of old forest such as National Biodiversity Conservation 
Areas (NBCAs) and protection forests are not present within the project area especially 
headpond/reservoir and dam site.  
 

Wildlife (and wildlife habitats) 
There are only significant habitats remaining occur on the steep upper slope 

forested areas and/or evergreen forest of Phou Pha Day and Phou Da Phor Mountains.  
Other more accessible lower and less steep slopes  where forests have been destroyed, 
wildlife and wildlife habitat have also been disturbed, resulting from of slash and burn for 
shifting cultivation, bush fire, and indiscriminant logging as well as bombing during 
Indochina War.   
Most of the project components are located on the lower slopes of Phou Da Phor 
Mountain which is well below the main wildlife habitats.  Finally and due to most of the 
forest and forest land within the project area have been destroyed through various causes 
as stated above it was found that there is no significant wildlife and/or wildlife habitat 
remained within the project areas except for area surrounding the proposed powerhouse 
where significant wildlife and wildlife habitat are still in relative abundant; but powerhouse 
construction’s extent represents only a fraction of the surrounding forest, hence 
generating minimal disturbance to the wildlife and its habitat. 
 

Natural amenity, aesthetic areas, outdoor recreation or ecotourism areas 
According to the field survey and villagers’ interview, the result showed that there is 

no area, in part or in full that is considered of high significant value with respect to natural 
amenity, aesthetics, outdoor recreation or ecotourism that is adversely affected by the 
development of the project. Instead, and being the only main lake in the region, the 
development could encourage tourism or other commercial activities such as fishing and 
other recreational activities into the area, hence the betterment of the livelihood of the 
local community.  
 
b). Social Losses 

Loss of rice paddy field 
An approximately 50 ha of rice paddy field at FSL of 1,070masl in Ban Chim village 

will be inundated. Under power development regulation, the affected household shall be 
compensated. The estimation of compensation value is shown in Appendix Table. 

Loss of swidden area 
Within the project area especially in the future reservoir there is approximately 1 ha 

of swidden area will be inundated.  This also needs to be compensated for. However, 
under power development regulation, there is no clear guidance regarding compensation 
entitlements for areas of fallow upland and/or natural grassland which are likely to be 
areas of previous shifting cultivation. However, in terms of swidden and cultivation area 
(rotational cultivation), compensate of one third of total cost of paddy field (with the same 
area) has been applied for the similar previous projects”.   

Loss of Infrastructure, Houses and Cultural Sites 
None of the infrastructure, house and cultural site in the project area is affected, 

except existing access road of about 1 kilometer and concrete bridge at Ban Chim village 
that will be flooded. 
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5.1.2. Headpond Upstream Impacts 
a. Upstream Watershed erosion 

The upper part of the watershed area has been altered by human activities mainly 
the clearing of the land for agricultural production in the form of shifting cultivation and as 
a results the area is  covered with swidden areas, unstocked forest, scrub area, grassland 
and some forestland (shown as mixed deciduous forest).  There are some cultivated land 
within the area as showed in the Land Use and Forest Map. From the above mentioned 
land use over long period of time and with the combination of high rainfall and steep 
slopes; overall the area is unstable and subject to severe erosion, the trend would 
increase as population density increases and remaining forest removal is increased.  
 However, in some of the catchments the rock is resistant to erosion and has not been 
unduly deformed and shattered by extreme tectonic activity and relatively stable.   

5.1.3. Component site losses 
a. Dam Site and Reservoir 
 As mentioned above, a total of approximately 616 ha of vegetation including Mixed 
Deciduous Forest (53 ha) and Unstocked Forest and scrub (563 ha) (excluding grassland) 
will be inundated at the reservoir and dam site.  The main area of mixed deciduous forest 
remains on the upper slopes of the Nam Ting River especially in the upper reach of Nam 
Ting and its tributaries.  
Due to its relative accessibility most of the trees particularly commercial species in the 
reservoir area have been logged and removed, what remains are degraded forest and 
scrublands.  
b. Powerhouse 
 At least 5 ha of forestland including dry evergreen and mixed deciduous forests will 
be directly affected and need to be removed and cleared for powerhouse construction.  
This included also some commercial tree species. However the area cover by the 
powerhouse construction represent a fraction of the overall surrounding forest, hence 
posing insignificant averse impact to the overall biodiversity of the area. 
c. Access road from NR 7 to the dam site 
 According to the results from the Pre-feasibility study (Energy Equity Corporation 
Ltd, Fab. 1997) regarding option for selection of access road from NR 7 to the dam site 
where the access road Northern Rout II has been selected.  The permanent access road 
from NR 7 to the Dam site with an approximately 20 km long will need to be constructed 
following the Nam Phat valley to the south on its left side.   The construction of this access 
road will affect 26 ha of grassland and 1.5 ha of unstocked forest where big trees have 
already been removed.   
d. Access road from Dam site to Powerhouse 
 The construction of powerhouse and permanent access road to link between the 
dam site and powerhouse with an approximately 14 km of length will be necessary and 
will occupy 18 ha of forestland which is covered mainly by dry evergreen forest (9 ha), 
mixed deciduous forest (2 ha) and unstocked forest (7 ha). 
The most significant is the need to clear approximately 13 ha of dry evergreen and mixed 
deciduous forests on the upper slope area along the access road from the dam site to 
powerhouse and at least 5 ha of dry evergreen forest at the proposed powerhouse.  
Within these areas there are some main tree species which have high commercial value 
such as Canninghamia sinensis, Fokinia chinensis, Keteleeria avelyniana, Castanopsis 
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annamonsis, Cinnamomum iners, Pterocarpus pedatus, Terminalia corticosa, Chukrasia 
tabularis, Ailanthus fauveliana, Dysoxylum binectariferum, Schima wallichii, Quercus 
poilanei, Keteleria tonkinensis, May Song, May Lang Chik, May Xai.  Some of these trees 
have diameter range from 40 to 80 Cm.   
However, this area is not part of the conservation forest or protected area, hence the 
overall impact of such tree removal is deemed to be minor, as only a few areas are likely 
to be encountered. 
Funds will be provided by the project to the Forestry Department, Provincial Forestry 
Section (PFS) and District Forestry Unit (DFU) to conduct a detail survey for collection of 
commercial tree species that need to be felled.  During logging, the monitoring need also 
to be conducted by EMC which include PFS and/or DFU in order to ensure no illegal 
logging and cutting trees outside the approved areas.  Logging and logs selling must be 
complied with Forestry Law and other laws and regulations concerned.  At the same time, 
funds will be also provided by the project to assist with a program of compensatory 
regenerating and/or planting as per Article 15 of the Forestry Law (1996) especially for 
those areas that temporary access roads need to be constructed.  The EMU which include 
Provincial Agriculture and Forestry Department (PAFO) especially PFS and DFU have 
responsibility to monitor the implementation of mentioned program.  ROW clearing will be 
carried out by a contractor, whose work will be strictly defined by the contract 
specifications and special provisions.   
A monitoring program will be implemented that involves District Agriculture and Forestry 
Extension Office (DAFEO), other authorities concerned, Village Forest Organization (VFO), 
and an independent third party, who will audit the environmental performance of the 
project.  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 fire arms, or using animal snares and traps.   Project owner 
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. 

5.1.4. Land Use and Resettlement 
 A total of almost 50 ha of rice paddy field which belongs to 49 households of Ban 
Chim village will be directly affected and need to be properly compensated.  The basic 
principle of compensation for the losses of land is that landowners have their choice 
between accepting cash payment and compensation by land of equivalent value at other 
location.  The previous experiences from other similar projects indicated that most affected 
people preferred compensation by land.   Although there is no any resettlement required 
due to there is no any house and construction will be affected, however, among total 49 
affected households, three of them asked for a new paddy field in other locations. One of 
the three asked to move to Luangprabang town and the rest two asked to move to Kasi 
District. Additional assistance in transportation for moving their houses/properties and also 
rice support during the first 3 years need to be provided from the project.  
Most of the project will be constructed during the dry season, when there will be fewer 
crops that could be damaged.  If crops are damaged, compensation will be paid properly.  
Likewise, compensation will be paid to farmers for lost value of crops if farmers are 
prevented in advance from cultivating an affected piece of land because construction is 
planned to proceed during part of the cropping season.   

5.2. Environmental Impacts during Construction 

5.2.1. Construction Impacts on Biological Systems 
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a. Impact on Aquatic System 

Probably effects on aquatic organism and fishery resources will be caused by water 
quality deterioration during construction, due mainly to soil erosion caused by land grading, 
compaction and excavation.  The effects are expected to be significant only in the rainy 
season and will be short term effect.  As regards to fishing activities, the adverse impacts 
are expected to be not significant.  However, in order to reduce such impact, some 
construction activities which may cause significant impact will need to be conducted only 
in the dry season.   
b. Impact on wildlife/wildlife habitat 
 As mentioned earlier, some species of wildlife still remains on the upper slope of 
Phou Da Phor Mountain where only the powerhouse and access road will be constructed.  
About 18 ha of forest and vegetation within this construction areas will be cleared, so the 
wildlife habitat will also be severely disturbed by the forest clearing activity during 
construction stage, this will be the supported factor for exacerbation.  The boisterous 
noises from the construction machines will also disturb the natural living of the wildlife.  
Moreover, the construction workers may hunt wildlife within and around the project area. 
In order to reduce such intrusion, strict rules against clearing and logging outside the 
approved areas and wildlife hunting and poaching will be imposed on project staff, 
workers, and all contractors engaged to the Project.   Project owner 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. 
c. Disposal of spoil 
 An approximately 200,000 m3 of spoil will be created during construction.  The 
majority of the spoil will come from tunneling operations and will consist of sandstone.  
Some of this may be used in concrete aggregate, but it is expected that the bulk of this will 
be placed in the spoil heaps which have been initially sited in depression so as to reduce 
their visibility.  After the operation is finished the heaps will be landscaped and 
revegetated as part of the site protection and rehabilitation plan.   
 
d. Access roads 
 Two main permanent access roads need to be constructed; one is from NR 7 to the 
dam site (approximately 20 km) and another one is from the dam site to powerhouse 
(approximately 14 km).  Due to mountainous terrain and steep slope, the roads must have 
sufficient drainage in order to ensure the minimization of soil erosion. In less steep batter 
or embankment vegetation cover shall be used.  
 

5.2.2. Construction Impacts on Social 
a. Dust 
 There is no any village located close to the construction area including dam site, 
access roads, powerhouse and others.  There is only Ban Chim village located near to the 
future NNg5 reservoir, however, no any construction activity will be conducted within this 
area.  Therefore there is no dust will be affected to the local community except for workers.  
However, the contractor will need to be prepared mitigation measure to alleviate dust 
impact on any of the project construction areas which will be affected to workers’ health.   
b. Noise and Vibration 
 In terms of noise and vibration, as mentioned above, no any village is located close 
to the construction area, therefore, there will only be a problem at the construction sites 
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and it is anticipated that noise and vibration will not affect to local community except for 
site workers and wildlife around the construction area.  However, noise suppression 
systems will need to be fitted to equipment while ear protection tool is needed to provide 
for site workers.   
 
c.  Health and Safety 

 To protect worker health and safety, the Contractor will be required to prepare a 
worker health and safety plan.  Workers will receive health and safety training, including a 
training component on UXO recognition and management.  UXO specialists will carry out 
surveys of sites that are to be excavated, and will remove and destroy any UXO 
encountered.   
As for local community, experience in other construction sites showed that they are 
exposed to a greater risk of traffic accidents when traffic volume increase during the 
construction phase, particularly in the mountainous and remote areas where the roads are 
on high slope and not wide enough, as in this case particularly NR 13 North and NR 7.  
Children are normally most at risk and serious accidents are possible.    
The construction work force faces the principal risks to health and safety.  The main health 
and safety risks include: 
 Inadequate sanitation facilities in worker camps. 
 Introduction of vector borne diseases such as dengue fever, malaria or encephalitis. 
 Other epidemic or sexually transmitted diseases introduced by migrant workers. 
 Serious injury or death as a result of a fall from any construction. 
 Serious injury of death resulting from accidental collapse of the spoil from headrace 

tunneling. 
 Hand, eye and foot injuries from falling or falling objects. 
 Road accident due to increasing and overload of transportation. 
 Serious injury or death from unexploded ordinance (UXO). 

5.2.3. Construction Impacts related to Economic 

5.2.3.1. Local Residents 
a. Employment Opportunity 

It is estimated that the construction period is four years.  Many activities will be 
done and it requires approximately 100-200 workers.  Economic benefits will be occurred 
from employment and linkage activities.  The local people may be employed and their 
income may increase not only from participation in the project activities, but from selling 
food and other local products as well.  Contractors are required to adopt a socially 
responsible attitude with regard to ensure that wherever possible the local community is 
prior given preference in recruitment.   So, the contract document should be clearly 
specified that the local people have priority in employment.    
b. Commercial Opportunity 

Apart form the engaging with project construction activities, the local community will 
have also opportunity related to their local products production and selling including 
agricultural and forest products (NTFPs).  There will be a corresponding increase in 
demand for local supply of their products such as meat, fish and vegetable as well as 
other local handcraft products such as bamboo basket, rice box and others.  Local people 
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need to have an informing and awareness raising of these possibilities before the project 
commence so that they will be able to exploit the opportunities rather than surrender these 
to outside entrepreneurs.   
c. Land value change and population movement 

The potential negative impacts could include land speculation by investors, and 
displacement of long time residents.  However, due to these areas are mountainous, high 
slope and have not high potential for agricultural production particularly cropping, 
therefore, there is no significant impact concerning land value change and population 
movement. 
d. Increase in affluent/poor income gap 

Since there is no significant impact concerning land value change and population 
movement, and no resettlement and relocation is required for this project, therefore, there 
is no significant impact on this.  All of local communities have equal right and opportunity 
to participate in project development activities as well as in land use within their own 
villages. 

 

5.2.3.2. Migrant Labours/workers 
a. Conflict with local people 

Conflict between local community and migrant labour may arise when itinerant 
labour moves into the area that has different social, cultural, traditional and lifestyle to the 
resident community.  However, Experience from other similar projects and as a results 
from the survey we see that there is no any specific reason may cause any conflict 
between them except for tradition and/or custom local community are not respected by 
outsiders.   Therefore, worker behavior needs to be controlled in order to follow and 
comply with the local community rule and tradition particularly Lao minor ethnic groups.   
b. Impact due to camping 

 Forest/vegetation and wildlife 
Some forests still remain within the project areas particularly in the powerhouse 

site.  Worker camps should not be established outside approved areas especially 
within the proximity of any rich forest.  Hunting and removal of forest products 
including timber and NTFPs from this area is not allowed except for some kind of 
NTFPs for daily food and dead wood for fuel-wood.  Burning to clear vegetation and 
wastes within the construction sites will not be permitted.  All these requirements 
will be stipulated in the contract document.    

 Water Quality 
It is anticipated that there is a minor impact on water quality concerning worker 

camping within the construction areas.  However, the camps need to be provided 
adequate sanitation facilities.  In order to avoid water pollution cause by 
rubbish/waste, regular waste collection will be part of the camp requirements that 
needs to be done and this must be taken to a managed waste disposal facility.  The 
location of the temporary and permanent camps will be determined during detail 
design. 
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VI. Conclusion and Recommendations 

6.1. National and Local Benefits 
The NNg5 hydropower project will have an installed capacity of 2x50 MW with a 

firm output of 44.8MW with the annual power generation of 486 million kWh and annual 
utilized hour of 4,860h.   

 
The development of NNg5 hydropower project will be able to supply the cheap and high 
quality of electricity for power network of the Lao PDR, accelerate and boost the 
coordinated development of relevant industries and also will be favorable to promote the 
national industrial structural adjustment of the Lao PDR so as to transform the resource 
advantage into the economic benefits to speed up the economic growth and poverty 
eradication of the Lao PDR. 

 
It is anticipated that the project will create some following benefits: 
 Creation of additional employment opportunities (during construction). 
 Improvement of access (project life). 
 Improvement of water supplies for agricultural production and livestock as well as 

for drinking (project life). 
 Increase potential for village fishpond and headpond fishing opportunities (project 

life). 
 Improvement of commercial and service opportunities (during construction and 

project life). 
 Creation of opportunity for development of eco-tourism (project life). 
 Improvement of reliability of electricity supplies (project life). 

 

6.2. Conclusion 
The NNg5 project, generally, is comparative small and it is seen as a run-of-river 

project, this will minimize impact because no large reservoir is required.  Overall, the 
project will generate a few significant environmental impacts and all of such impacts can 
be minimized.  Additionally, no any resettlement will be required for this project except for 
some rice paddy field at Chim village. 

6.2.1. Conclusion Resulting from the Location 
 The location of the project will cause the loss of about 616 ha of forest land of 

which 53 ha is Mixed Deciduous Forest and 563 ha is Unstocked Forest.   
 Any area of old forest such as National Biodiversity Conservation Areas (NBCAs) 

and protection forests are not existent within the project area.  
 Other less significant types of forest where the proposed access roads will be 

located such as Dry Evergreen and Mixed Deciduous Forests (13ha) were found 
in significant quantities, and the exact details will be reconfirmed when the 
detailed construction is underway. 

 There is no significant wildlife and/or wildlife habitat remained within the project 
areas except for areas along the proposed access road from the dam site to 
powerhouse and surrounding the proposed powerhouse where significant 
wildlife habitat are still in relative abundant; but powerhouse construction’s 
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extent represents only a fraction of the surrounding forest, hence generating 
minimal disturbance to the wildlife and its habitat. 

 Compensation with total amount of approximately 1,733,200,000 kip (or 
US$180,000) will need to be paid in kind of as buffalo for the loss of almost 50ha 
paddy field which belong to 49 households at Chim village. 

 No any resettlement is required except for, however, 3 of 49 affected households 
asked for a new paddy field in other areas where suitable for their business and 
future quality of life and asked for assisting in terms of transport for moving their 
house and providing some rice during the first 3 years.  However, the total cost 
for this case will not exceed 50,000,000 Kip (or US$5,000). 

 There is no area, in part or in full that is considered of high significant value with 
respect to natural amenity, aesthetics, outdoor recreation or ecotourism that is 
adversely affected by the development of the project. 

6.2.2. Conclusion Resulting from the Construction and Operation 
 Reservoir slope stability will require careful consideration, particularly 

immediately upstream of the dam site where gorge slopes are steep and 
inundation depths will be greatest.  

 The major impact on NNg5 is of the flow of the downstream from the dam site to 
Xiengdet village which will be inundated. As anticipated, there is no significant 
impact for the downstream of NNg5 project.   

 The need to establish a “Nam Ngum Water Management Association” could 
coordinate the use of water resources within the Nam Ngum basin and also a 
need for establishment of “Water Management Plan” will be more developed and 
related to the larger hydropower schemes.  However, the additional flow 
regulation provided by the NNg5 project will create additional benefits. 

 There is no any significant impact on aquatic habitats. For those species that 
can not live in a lentic environment will migrate to suitable habitats upstream of 
those three main rivers.  Whereas, those species that prefer standing water will 
increase in their abundance.  

 There will be an increase of the ground water level beside and around the head 
pond due to the raise of the water level but no adjacent villages or communities 
will benefit from this.   

 There is no any significant impact on vegetation, wildlife, underground life and 
ground water due to headrace tunnel operation. 

 No requirement on water for agricultural production, neither for irrigation, fishery 
nor any other uses along Nam Ting River downstream from the Dam site to Nam 
Ngum River and Powerhouse site. 

 There will be no effect on flow variation or channel hydraulic from the 
powerhouse release. 

 There will be some socio-economic benefits for local community and local region 
not only during the construction phase, but also during the project life such as 
employment, improvement of access, and improvement of water supplies. 

6.3. Recommendations 
The following details need to be incorporated in relevant contracts and sub-

contracts. 
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 During the construction labour force from nearby villages is available, and hiring of 
villagers labour from nearby villages is highly recommended in order to have 
participation and promote them to have additional income.  

 Quality of the water nearby the construction site may get infected from the work 
operation; therefore, water for consumption should be taken into account. 

 Construction contractors are required to comply with environmental guidelines with 
regard to dust, noise and vibration as well as site clearing, storing of topsoil, site 
protection and site rehabilitation. 

 Contractors will be responsible for provision of suitable accommodation, water 
supply, soil waste disposal, waste water treatment facility, health and safety issues 
for workers. 

 Contractors will be responsible for controlling the use of fire for cooking and other 
purposes by workers in order to protect fire forest. 

 Contractors will be responsible for provision of adequate food ration for workers in 
order to avoid wildlife hunting. 

 Contractors will be responsible for controlling workers in order to not exacerbate 
hunting of wildlife and forest destruction. 

 Worker camps will not be allowed to construct in the forest areas that may cause 
any impact on forest and wildlife. 

 Conducting of construction in the dry season and/or at the time that the farm 
productions (paddy rice and other crops) are already harvested is highly 
recommended. 
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®ö©¦½ÍÐ®¹ Ó̈ 

¡¾−¦ô¡¦¾ ¯½À ó́−°ö−¡½êö®ªÒ¦ñ¤£ö´ Áì½ ¦…¤Á¸©ìºÉ´ 

Â£¤¡¾−¡Ò¦É¾¤À¢ˆº−Ä³³É¾ −Õ¤ˆ´ 5 

 
 

I. ²¾¡¦½ÀÎó 

1.1. £¸¾´À ñ̄−´¾ 
 ìñ©«½®¾− Á¹È¤ ¦¯¯ì¾¸ À¸ì¾Ã©¡ðÀ¯ñ−¹ Ȩ̀¤À ñ̄−Ã¨ Áì½ Ä©É¡¿− ö©−½Â¨®¾¨µÈ¾¤¥½Á¥É¤ 

Ã−¡¾−²ñ©ê½−¾ ¢½ÁÎ¤¡¾− ²½ìñ¤¤¾− Ã−Äì¨½ ÁªÈ − š »º© ó̄ 2020, §‡¤®ñ−¹¾©„¤¡È¾¸− š 

Ä©É¡¿− ö©Á¥É¤Ã−¡º¤¯½§÷´ º¾§¼− £̃¤êó 10 ê†−½£º− Í¸¤¸¼¤¥ñ−, ¡ð£õ Ã−´½ªò¡º¤¯½§÷´Ã¹ È̈ 

£˜¤êó VIII, Â©¨Àì„¤Ã¦È ¡¾−²ñ©ê½−¾ Áì½ ¦½Îº¤ ²½ìñ¤¤¾−Ä³³É¾−Õªö¡ Ã−¢ö¤À¢©²¾¡²œ− 

§‡¤«õ Ȩ̀¾À¯ñ−¢½ÁÎ¤¡¾−ê†¦¿£ñ− Á−Ã¦È ¦É¾¤ ¦¯¯ì¾¸ Ã¹É¡¾¨À ñ̄− “ÏÓÄ³ Á¹È¤º¾§¼−”  êñ¤−š 
¡ðÀ²ˆºÁ−Ã¦È Ã¹É®ñ−ì÷À¯í¾Ï¾¨ 90% Ã−¢º®À¢©ê‰¸¯½Àê© Ã−¯ó 2020 Áì½ À²̂º¯½¡º®¦ Ȩ̀− 

À¢í¾Ã−¡¾−¥ñ©ª̃¤¯½ªò®ñ© ÷̈©ê½¦¾©Á¹È¤¡¾−¢½¹¨¾¨ªö¸ Áì½ ìô®ìÉ¾¤£¸¾´ê÷¡¨¾¡Á¹È¤§¾© 

(NGPES), −¿Àºö¾ ¯½Àê©§¾© Ã¹ÉÍÐ©²í− ºº¡¥¾¡£¸¾´ê÷¡¨¾¡ Áì½ ©ºÉ¨²ñ©ê½−¾Ã− ó̄ 2020. 

 

Â£¤¡¾−¡Ò¦É¾¤À¢ˆº−Ä³³É¾ −Õ¤̂´ 5 Á´È−Î‡¤Ã−Â£¤¡¾−²ñ©ê½−¾ À¢ˆº−Ä³³É¾−Õªö¡ ¢º¤ 

ìñ©«½®¾− Áì½ À ñ̄−Â£¤¡¾−Î‡¤ Áì½ Â£¤¡¾−¦÷©êÉ¾¨ Ã−¥¿−¸− 6 Â£¤¡¾−À¢ˆº−Ä³³É¾−Õ¤ˆ´ 

(−Õ¤̂´ 1, 2, 3, 4A, 4B Áì½ −Õ¤ˆ´ 5).  −Õ¤ˆ´ 5 ª̃¤µøÈê¾¤ªº−Àêò¤ «ñ©¥¾¡ −Õ¤̂´ 3 

§‡¤¡¿ìñ¤µøÈÃ−¢˜−ªº−¡¾−¦ô¡¦¾ Â©¨ ó́ì½©ñ®¡¾−¦½Îº¤−Õ¦ø¤¦÷© Á È́− 1.070 Á ñ́© ÀÎõºÎÉ¾−Õ 

ê½Àì.  ²¾¨Íñ¤ê†Â£¤¡¾−©„¤¡È¾¸− š¦¿Àìñ© ¥½¦¾´¾©¦½Îº¤¡¿ìñ¤°½ìò©¡½Á¦Ä³³É¾Ä©É ¢ºÉ−¢É¾¤ 

²¼¤²ð Â©¨¦½À²¾½ Ã−À¢©²¾¡ÀÎõº §‡¤¯½¥÷®ñ−¡¾−−¿Ã§É¡½Á¦Ä³³É¾ Á È́−®Ò²¼¤²ð §‡¤ªºÉ¤Ä©É 

−¿À¢í¾¥¾¡ ¦.¦.¹¸¼©−¾´ ¯½´¾− 20% §‡¤¦ø¤¡ Ȩ̀¾ºñ©ª¾ ¡¾−¦‰¤ºº¡¡½Á¦Ä³³É¾ Ã¹ÉÁ¡È 

¯½Àê©Äê.  Â£¤¡¾−À¢ˆº−Ä³³É¾ −Õ¤̂´ 5 Ä©É¡¿− ö© ÷̈©ê½¦¾© Ã−¡¾−²ñ©ê½−¾ £õ¡ñ−¡ñ® 

À¢ˆº−Ä³³É¾º̂−Å À§„−: §‡¤−º−Ã−Á°−²ñ©ê½−¾ì½®ö® ²½ìñ¤¤¾− Ä³³É¾ ¢º¤ ¦¯¯ì¾¸.  

¡¾−¦ô¡¦¾£¸¾´À ñ̄−Ä¯Ä©É ¢º¤Â£¤¡¾−−Õ¤̂´ 5 Á´È− µøÈ²¾¨ÃªÉ£¸¾´»ñ®°ò©§º® ¢º¤ ¡½§¸¤ 

º÷©¦¾¹½¡¿ Áì½ ¹ñ©«½¡¿ (§‡¤¯½¥÷®ñ−Ä©É¯È¨−´¾À ñ̄− ¡½§¸¤²½ìñ¤¤¾− Áì½ ®ÒÁ»È), ¡ö´Ä³³É¾ 

Â©¨¡¾− » Ȩ̀´´õ¡ñ®ê½−¾£¾−Âì¡, §‡¤¡¾−¦ô¡¦¾ªö¸¥ò¤ Á´È−©¿À−ó− Ã− ó̄ 1997 Â©¨ ®ðìò¦ñ© 

ê†¯ô¡¦¾ Maunsell Limited ¥¾¡¯½Àê© − ò¸§óÁì− » Ȩ̀´¡ñ® ®ðìò¦ñ© Lahmeyer International 

¥¾¡¯½Àê© À¨¨ë½´ñ−. 
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1.2. ¦½«¾−ê† Áì½ ê†ª˜¤¢º¤Â£¤¡¾− 

Â£¤¡¾−À¢ˆº−Ä³³É¾−Õ¤̂´ 5 ª̃¤µøÈÃ−À¢©À´õº¤²ø£ø− ¹È¾¤¥¾¡−½£º−Í¸¤¸¼¤¥ñ−Ä¯ê¾¤ÀÎõº 

ª¾´À¦̃−ê¾¤ 13 ÀÎõº ¯½´¾− 150 ¡òÂìÁ´ñ© (¡´) §‡¤ª̃¤µøÈÀêò¤−Õª…¤ ê†´ó¦¾¢¾ £õ −Õ§ø© Áì½ 

−Õ²ñ© ÄÍìö¤Ã¦È.  −Õª…¤ Á´È−¦¾¢¾ê†¦¿£ñ− ê†ÄÍìö¤¦øÈ−Õ¤ˆ´ §‡¤− ñ®¥¾¡®ºÈ−ê†¥½ª̃¤À¢̂º− (Dam 

Site) ìö¤Ä¯ ª¾´À¢©ªº−ì÷È´−Õ ¢º¤À¢̂º− ó́ì¸¤¨¾¸ ¯½´¾− 15 ¡òÂìÁ´ñ©.  Ã−Äì¨½À¸ì¾ 

ê†©¿À− ó− ¡¾−¦¿Í¸© (Â©¨¦½À²¾½ì½©ø±ö−) Á È́− ¦¾´¾© À¢í¾Ä¯¹¾À¢©ê†¥½¡Ò¦É¾¤À¢ˆº−Ä©É 

Â©¨ê¾¤ È̈¾¤ Íõ ê¾¤À»õºÀê‰¾− ˜−.  ê¾¤ìö© ¦¾´¾©À¢í¾ Ä©ÉÁªÈ»º© ®É¾−¥ò´ §‡¤¹È¾¤¥¾¡²ø£ø− 

(¦¾´Á¨¡ ¦¾ì¾²ø£ø−) ¯½´¾− 35 ¡´, (À®…¤»ø® 1.2). 

 

¦½«¾−ê†Å¥½ª̃¤À»õº−¥ñ¡ (Powerhouse) Á´È−¹È¾¤¥¾¡ ¦½«¾−ê†ª˜¤À¢̂º− Ä¯ê¾¤ 

êò©ª¾ ņ̃−ºº¡ ¯½´¾− 12 ¡´ -§‡¤ª̃¤µøÈÁ£´±„¤À®œº¤¢¸¾ ¢º¤−Õ¤ˆ´ ®ºÈ−ê†−Õ¥¾¡º÷Â´¤ 

¥½«õ¡ì½®¾¨ °È¾−À»õº−¥ñ¡ ìö¤¦øÈ−Õ¤ˆ´.  Ã−À¸ì¾©¿À−ó−¡¾−¦¿Í¸© À¦̃−ê¾¤À¢í¾Ä¯¹¾ ®ºÈ−ê†¥½ 

ª˜¤À»õº−¥ñ¡ Á´È− ó́ÁªÈÀ¦˜−ê¾¤©¼¸ £õê¾¤ È̈¾¤ Â©¨°È¾−®É¾−§¼¤Á©© Àê‰¾− ˜−.  ®É¾−§¼¤Á©© ª̃¤µøÈ 

ê¾¤±„¤§É¾¨¢º¤−Õª…¤ §‡¤¹È¾¤¥¾¡ ¦½«¾−ê†Å¥½¦É¾¤À¢̂º− ¯½´¾− 10 ¡´ (£ò©ÄìÈª¾´¦¾¨−Õ). 

 

II. ì¾¨ì½º¼© ¢º¤Â£¤¡¾− 

2.1. ¡º®ì¸´¢º¤Â£¤¡¾− 
¡º® Áì½ ¢½Î¾©¢º¤Â£¤¡¾− ¯½¡º®©É¸¨ ¡¾−¡Ò¦É¾¤À¢ˆº−À®ªö¤ ê†´ó£¸¾´¦ø¤ 104,5 

Á´ñ©, £¸¾´¨¾¸¢º¤¦ñ−À¢ˆº− 258 Á´ñ© §‡¤¦¾´¾©À¡ñ®¡ñ¡−ÕÄ©É¯½´¾− 314 ìÉ¾− Á ñ́©¡ºÉ−, 

À− œºê†¢º¤ºÈ¾¤ ¯½´¾− 15 ¡òÂìª¾Á ñ́©.  £¸¾´¨¾¸¢º¤º÷Â´¤¥¾¡À¢ˆº− Ä¯¹¾À»õº−¥ñ¡ Á´È− 

8,9 ¡´ §‡¤ ó́Äì¨½¹È¾¤¥¾¡§ºÈ¤ì½®¾¨−Õ¢º¤º÷Â´¤ ¹¾À»õº−¥ñ¡ ¯½´¾− 2,4 ¡´.  

−º¡¥¾¡−̃− ¨ñ¤´ó¡¾−¡Ò¦É¾¤ ê¾¤À¢í¾¹¾À¢̂º−, ¯¾¡º÷Â´¤ Áì½ ¹¾À»õº−¥ñ¡. 

2.2. ¡º®ì¸´Ã−¡¾−¦ô¡¦¾Â£¤¡¾− 

¡¾−¦ô¡¦¾ ¯½À´ó−°ö−¡½êö®ªÒ¦ñ¤£ö´ Áì½ ¦…¤Á¸©ìºÉ´ Ä©É©¿À− ó−Ã−¢º®À¢© 7 ®É¾−, 

Ã−−̃− ´ó 4 ®É¾− ê†¢›−¡ñ®À´õº¤²ø£ø−, Á¢¸¤Í¸¤²½®¾¤ £õ: ®É¾−¥ò´, −Õ É́¾©¾¸, °¾¹¸¾¨ Áì½ 

ìºÈ¤ÏÉ¼¤ §‡¤´óêñ¤Ïö© 280 £º®£ö¸, Ã−−š ´ó 146 £º®£ö¸ê†Ä©É¦¿²¾© Áì½ 3 ®É¾− 

ê†¢›−¡ñ®À´õº¤²ø¡ø©, Á¢¸¤§¼¤¢¸¾¤ £õ ®É¾− §¼¤Á©©, −Õ¥ñ© Áì½ ®É¾−¦ö´®ø− §‡¤´óêñ¤Ïö© 247 

£º®£ö¸, Ã−− š 63 £º®£ö¸ Ä©É«õ¡¦¿²¾©.  Ã−¥¿−¸− 7 ®É¾− ê†©¿À− ó−¡¾−¦ô¡¦¾ Á È́−´ó²¼¤ÁªÈ 

®É¾−¥ò´ ®É¾−©¼¸ ê†«õ Ȩ̀¾Ä©É»ñ®°ö−¡½êö® ¥¾¡Â£¤¡¾− §‡¤Ã−− ˜− Á È́−ê‰¤−¾ ¯½´¾− 50 À»ñ¡ª¾ 

ê†¢›−¡ñ® 49 £º®£ö¸ ê†Ä©É»ñ®°ö−¡½êö®¥¾¡−Õ«É¸´.  ¥¾¡°ö−¡¾−¦ô¡¦¾ Á´È−®Ò¯½¡ö©´óÀ»õº−§¾− 

Íõ ¦…¤ ÷̄¡¦É¾¤Ã©Å ê†¥½Ä©É»ñ®°ö−¡½êö® Íõ Ȩ̀¾ ¥½Ä©É¨ö¡ É̈¾¨¥ñ©¦ñ−ÃÏÈ.  À«ò¤µÈ¾¤Ã©¡ðª¾´ 

®É¾−§¼¤Á©© §‡¤ª̃¤µøÈÃ−À¢©ªº−ì÷È´ ¢º¤Â£¤¡¾−−Õ¤̂´ 5 ¥½Ä©É»ñ®°ö−¡½êö®¥¾¡−Õ«É¸´ ÁªÈ 

®ÒÁ´È−¨ºÉ−Â£¤¡¾−À¢̂º−Ä³³É¾−Õ¤̂´ 5 ÁªÈÁ È́−°ö−¡½êö® ¥¾¡À¢̂º−Ä³³É¾−Õ¤ˆ´ 3. 
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2.3. ìñ¡¦½−½ Áì½ ²¾®ì¸´ ¢º¤Â£¤¡¾− 

1 ºÈ¾¤À¡ñ®−Õ 

 §ˆÁ´È−Õ:      −Õª…¤ 

 §ˆ¢º¤ºÈ¾¤À¡ñ®−Õ:     −Õª…¤ 

 ¢º®À¢©ºÈ¾¤ÂªÈ¤:     483 ¡òÂìª¾Á ñ́© 

 ì½©ñ®À¡ñ®¡ñ¡−Õ Áì½ ¦½Îº¤−Õ¦ø¤¦÷©: 1.100 Á ñ́© ÀÎõºÎÉ¾−Õê½Àì 

 ì½©ñ®¡¾−¦½Îº¤−ÕªÔ¦÷©:   1.060 Á ñ́© ÀÎõºÎÉ¾−Õê½Àì 

 À− œºê†¢º¤ºÈ¾¤ Ã−ì½©ñ®−Õ¦ø¤¦÷©:  15 ¡òÂìª¾Á ñ́© 

 £¸¾´¨¾¸¢º¤ºÈ¾¤:    14 ¡òÂìÁ´ñ© 

 £¸¾´º¾©¦¾´¾©À¡ñ®¡ñ¡−Õ:   314 ìÉ¾−Á ñ́©¡ºÉ−. 

 

2 À¢ˆº− 

 ¯½À²©¢º¤À¢̂º−:     À®ªö¤ (Concrete face rock fill dam) 

 £¸¾´¦ø¤¢º¤À¢̂º− (¥¾¡ì½©ñ®−ÕÃ−¯½¥÷®ñ−): 104,5 Á´ñ© 

 £¸¾´¨¾¸ ¢º¤¦ñ−À¢ˆº−:    258 Á´ñ© 

 £¸¾´¦ø¤¢º¤¨º©¦ñ−À¢ˆº−:   1.104,5 Á´ñ© 

 

3 ºö¤¯½¡º® Áì½ ¦…¤º¿−¸¨£¸¾´¦½©¸¡º̂−Å 

 ¦½«¾−ó¥È¾¨Ä³³É¾:     120 À´¡¾ ņ̃© 

 ¡¿ìñ¤ Ã−¡¾−ªò©ª̃¤:    2 x 60 À´¡¾ ņ̃© 

 £¸¾´º¾©¦¾´¾©°½ìò©²½ìñ¤¤¾−ªÒ¯ó:  507 GWh 

 Áì¸¦¾¨¦‰¤: (115 ¡òÂìÂ¸−, Double circuits of ACSR 240 mm2) ¥¾¡À»õº−¥ñ¡ 

¹¾ ¦½«¾−ó¨ºÈ¨−Õ¤ˆ´ 5; ¨¾¸ 2,5 ¡´. 

 ÎÉ¾ªñ©¢º¤º÷Â´¤:     4,2 Á ñ́© 

 £¸¾´¨¾¸¢º¤º÷Â´¤:    8.917 Á´ñ© 

 ÎÉ¾ªñ©¢º¤êÒì½®¾¨−ÕÄ¯ ñ̈¤¥ñ¡:   3,8 Á ñ́© 

 £¸¾´¨¾¸¢º¤ êÒì½®¾¨−ÕÄ¯ ñ̈¤¥ñ¡:  2.443 Á ñ́© 

 ª¸¡®ó− (Turbin):     2 x 60 MW 

 ì½©ñ®−ÕÄÍÀ¢í¾ª¸¡®ò− ¦ø¤¦÷©:   21,14 Á ñ́©¡ºÉ−/−¾êó 
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III. ìñ¡¦½−½ì¸´ ê¾¤©É¾−¦½²¾®Á¸©ìºÉ´ ¢º¤Â£¤¡¾− 

3.1. ìñ¡¦½−½ê¾¤©É¾− ņ̃©«÷ 

3.1.1. ìñ¡¦½−½ê†¦¿£ñ− ¢º¤Â£¤¡¾− 

 À¦˜−ê¾¤Íñ¡ À¢í¾¦øÈÀ¢©Â£¤¡¾− Á È́−À¦˜−ê¾¤ 13 ÀÎõº, ¥¾¡−½£º−Í¸¤¸¼¤¥ñ− Ä¯ê¾¤ 

êò©ÀÎõº ¯½´¾− 257 ¡òÂìÁ´ñ© (»º©¦¾´Á¨¡¦¾ì¾²ø£ø−) Íñ¤¥¾¡− ˜− Á´È−Á¨¡Ä¯ê¾¤ êò© 

ª¾ ņ̃−ºº¡ ª¾´À¦̃−ê¾¤ Àì¡ 7 Ä¯§¼¤¢¸¾¤ §‡¤¹È¾¤¥¾¡¦¾´Á¨¡¦¾ì¾²ø£ø− Ä¯¯½´¾− 15 

¡òÂìÁ´ñ© ¥½ ó́ê¾¤Á¨¡ ê¾¤¡Õ¢¸¾ ṍ À¢í¾¹¾®É¾−¥ò´ ¯½´¾− 20 ¡òÂìÁ´ñ©. 

 

 ®É¾−¥ò´ ª̃¤µøÈ¦ Ȩ̀−Àêò¤ ê¾¤±„¤À®œº¤¢¸¾¢º¤−Õ§ø© §‡¤Á´È−¦¾¢¾ê†¦¿£ñ− ÄÍìö¤¦øÈ−Õ²ñ© 

§‡¤−Õ²ñ© ÄÍìö¤¦øÈ−Õª…¤.  ®É¾−¥ò´ ¯½¡º® ó́ 155 £º®£ö¸, ´ó¯½§¾¡º−êñ¤Ïö© 994 £ö− (¨ò¤ 378 

£ö−). À−œºê†¦ Ȩ̀−Ã¹ È̈¢º¤®É¾− £õ¯½´¾− 200Œ300 À»ñ¡ª¾ Á´È−ê†©ò−−¿Ã§É À²̂º¡¾−°½ìò©¡½¦ò¡¿ 

§‡¤ì¸´êñ¤¡¾− ø̄¡À¢í¾, ø̄¡²õ© Áì½ ìÉ¼¤¦ñ©.  Ã−¥¿−¸−ê†©ò−¡½¦ò¡¿−̃− ó́À− œºê†−¾ ø̄¡À¢í¾ Áì½ 

¦¸−¯ø¡²õ© ¯½´¾− 50 À»ñ¡ª¾ ê†¢›−¡ñ® 49 £º®£ö¸ ê†¥½Ä©É»ñ®°ö−¡½êö®, §‡¤À− œºê†©„¤¡È¾¸ Á´È− 

−º−µøÈÃ−À¢©ºÈ¾¤ ê†−Õ¥½« Ȩ́´ §‡¤´óì½©ñ®£¸¾´¦ø¤¥¾¡ÎÉ¾−Õê½Àì ªÔ¡ Ȩ̀¾ 1.100 Á´ñ©.  

À«ò¤µÈ¾¤Ã©¡ðª¾´ ¦¿ìñ®®É¾−¥ò´Àº¤ ì¸´êñ¤¦…¤ ÷̄¡¦É¾¤ Áì½ À»õº−§¾−¢º¤¯½§¾§ö− Á´È−¥½®Ò 

Ä©É»ñ®°ö−¡½êö®ÁªÈÃ©Å À²¾½ Ȩ̀¾ ®É¾−¥ò´Á È́−ª˜¤µøÈÃ−ì½©ñ®£¸¾´¦ø¤ ÀÎõºÎÉ¾−Õê½Àì ¦ø¤¡ Ȩ̀¾ 

1.100 Á´ñ© §‡¤«õ Ȩ̀¾À ñ̄−ì½©ñ®£¸¾´¦ø¤ê†¯º©Ä². 

3.1.2. ìñ¡¦½−½¢º¤©ò− 

 Â© -̈ì¸´-ÁìÉ¸ ìñ¡¦½−½-¢º¤-©ò− -Ã−-À¢©-©„¤-¡È¾¸ -Á´È− -À¯ñ−©ò−¯½¦ö´Á»È §‡¤°È¾−¡¾−¡ñ©À§¾½ 

´¾Í¾¨ ó̄ ¥¾¡°ö−¢º¤ È̄¾Ä´Éê†«õ¡ê¿ì¾¨ §‡¤¦ Ȩ̀−Ã¹ È̈ Á´È−À¯ñ−©ò−ê†®Ò£ºÈ¨ º÷©ö´-¦ö´®ø−¯¾−Ã© 

Áì½ -À¯ñ− §˜−©ò−ªœ− §‡¤´ó£¸¾´Àìò¡ÁªÈ 0,4 ¹¾ 1,2 Á´ñ©.  ìñ¡¦½−½¢º¤©ò− Á´É−À¯ñ−©ò−¦í´ 

À¯ñ−¡ö©, ®¾¤®ºÈ− ê†®Ò´ó¯È¾Ä´É ȫ¡£÷´ Á´È−´ó£È¾ pH ªÔ¡ Ȩ̀¾ 5 Áì½ ó́ê¾©ºò−§ó Áì½ º¾¦ö© ªÔ 

®ÒÀÏ¾½¦ö´ Á¡È¡¾−°½ìò©¡½¦ò¡¿¯¾−Ã©.  

3.1.3.  −Õ –Áì½ §ñ®²½¨¾¡º−-−Õ 

À¢©Â£¤¡¾− Á´È−¡¸´Àºö¾ ²œ−ê†ºÈ¤ÂªÈ¤ ¢º¤ Á È́−Õ ¦¾´¦¾¨ £õ: −Õª…¤, −Õ§ø© Áì½ 

−Õ²ñ©.  Á´È−Õêñ¤¦¾´¦¾¨−š À¡ó©¥¾¡¦¾¨²øÁªÈì½¦¾¨ê†Áª¡ªÈ¾¤¡ñ− §‡¤ÄÍÂ»´À¢í¾¡ñ− ÁìÉ¸ÄÍ 

ìö¤¦øÈ−¿¤̂´ §‡¤«õ Ȩ̀¾À¯ñ−ÁÍÈ¤−Õê†¦¿£ñ−ªí−ªð ¢º¤À¢̂º−Ä³³É¾−Õ¤̂´ 1, 2 Áì½ −¿¤̂´ 3 ê† ó́Á°− 

¥½¡Ò¦É¾¤Ã−´ÒÅ− š.  Á È́−Õêñ¤Ïö©ÀÍ‰¾−š Á´È−«õÀ¯ñ−¦¾¢¾¨ºÈ¨ ºñ−©ñ® 3 Áì½ ºñ−©ñ® 2 ê†¦¿£ñ− 

¢º¤ Á´È−−Õ¢º¤.  ¯½§¾§ö− Ã−®É¾−ê†ª̃¤Ã−¢º®À¢© 1 ¡´ ¹È¾¤¥¾¡ Á´È−ÕÀÍ‰¾−š ¦ Ȩ̀−Ã¹ È̈Á´È− 

−¿Ã§ÉÁ´È−ÕÀÍ‰¾−−š À²ˆº®ðìòÂ²¡ Áì½ º÷¯½Â²¡. 
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3.1.4. ì½©ñ®¡¾−ÄÍ¢º¤−Õ (Runoff) 

 ª¾ª½ì¾¤ì÷È´− š ¦½Á©¤À«ò¤°ö−¢º¤¡¾−£ò©ÄìÈ ¦¿ìñ®»ø®Á®®¢º¤ºÈ¾¤ÂªÈ¤ 

ê†Ä©É»ñ®¡¾− ¨º´»ñ® ¦¿ìñ®ì½©ñ®¡¾−ÄÍ ¢º¤−Õ Ã−À¢ˆº−. 

ª¾ª½ì¾¤ 3.1.5: £È¾¦½Àì„¼ì½©ñ®¡¾−ÄÍ ¯½¥¿ ó̄ Ã−À¢©ê†¥½¦É¾¤À¢ˆº− (−Õ¤̂´ 5) 

À©õº− Item 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

¡½Á¦−Õ 
(m3/s) 

2.57 4.56 3.95 4.43 8.75 28.6 55.5 69.9 52.1 22.0 11.3 6.9 

¡¾−¡½¥¾¨ 
Distribution 
(%) 

2.0 1.7 1.4 1.6 3.2 10.5 20.3 25.6 19.0 8.1 4.1 2.5 

£È¾¦½Àì„¼¯½¥¿ ó̄¢º¤¡½Á¦−ÕÄÍ: 22.8m3/s;  Runoff depth: 1,488.7 mm;  Runoff:  719 M.m3 

Source:   Feasibility Study Report (Main Report, Vol. II), April 2006 (Sinohydro Corp. Ltd.) 

 

3.1.5. ¦½²¾®-º¾¡¾© 

º¾¡¾©-Ã−-À¢©-²¾¡ÀÎõº¢º¤-ì¾ -̧ Á È́−−º− -µøÈÃ−-º¾¡¾©-À£…¤À¢©-»ºÉ− Áì½ -Ä©É-»ñ®-ºò©-êò²ö− -

¥¾¡-ìö´- ð́-ì½-¦÷´-ª¾ ņ̃− -ªö¡-¦È¼¤-ÃªÉ Ã−-§È¸¤-ì½©ø-±ö− - ÁªÈÀ©õº− À´¦¾/²ô©¦½²¾ ¹¾ -À©õº−¡ñ−¨¾/ª÷ì¾.  

¯½ìò´¾-−Õ-±ö− -¦½-Àì„¼¯½¥¿- ó̄ µøÈ-§¼¤¢¸¾¤ Ã− ó̄ 2005 ¯½´¾− 1.372´´, µøÈÄ§¦ö´®ø− ¯½´¾− 

2.847´´ -Áì½ µøÈ-Á¢-¸¤Í¸¤²½®¾¤ ¯½´¾− 1.392´´.  º÷−¹½-²ø´-¦½-Àì„¼ -Ã− -À©õº− -ê†-»ºÉ−¦÷© £õ-

À©õº−´ò−¾; µøÈ-§¼¤¢¸¾¤ 29,2oC, µøÈÄ§¦ö´®ø− 28,1oC Áì½ µøÈÍ¸¤²½®¾¤ 36,3oC Áì½ º÷−¹½²ø -́

¦½-Àì„¼- Ã−-À©õº− -ê†Î¾¸¦÷© £õ- À©õº−êñ−¸¾; µøÈ§¼¤¢¸¾¤ 3,5oC, µøÈÄ§¦ö´®ø− 6,0oC Áì½ 

µøÈÍ¸¤²½®¾¤ 12,6oC.  ì½©ø-ÁìÉ¤-ì½¹ Ȩ̀¾¤ ¦¾ -́Á¢-¸¤; ®ðìò£¿Ä§, £¿-´È¸− Áì½ ¦½¹ ņ̃− -−½-À¢© ®Ò-

Áª¡-ªÈ¾¤-¡ñ− £õ-ÁªÈ-À©õº− ª÷ì¾ ¹¾-À©õº− À´¦¾.  

3.2. ìñ¡¦½−½-ê¾¤-©É¾− -§ó¸½-¸ò-ê½¨¾ 

3.2.1. £¸¾ -́¯ö¡-¹÷É´-¢º¤-¯È¾-Ä´É –Áì½ ²õ©-²ñ− Ã−-À¢©--Â£¤-¡¾− 

ºó-¤ª¾´®ö©ì¾¨¤¾− °ö−¡¾−¦¿Í¸© -£¸¾ -́¯ö¡-¹÷É -́¢º¤-¯È¾-Ä´É Ã− -¯ó 2002 (¡ö´ È̄¾Ä É́, 

¡ðì½¡ö©, 2005) §šÃ¹ÉÀ¹ñ− Ȩ̀¾ Á¢¸¤Í¸¤²½®¾¤ ó́¯È¾Ä´Éê†¢ºÉ−¢É¾¤º÷©ö´¦ö´®ø− ȫ¡¹÷É´ ¯½´¾− 13% 

¢º¤À− œºê†êñ¤Ïö©, ¯½´¾− 81% Á È́−À¢© È̄¾ÀÍ‰¾, È̄¾§÷©Â§´ Áì½ ¯½´¾− 1% Á È́−ê†©ò−¡½¦ò¡¿ 

«¾¸º−.  ¦¿ìñ®Á¢¸¤§¼¤¢¸¾¤ Ã−À− œºê†êñ¤Ïö© ´ó¯½´¾− 38,6% Á È́−¯ö¡£÷´©É¸¨ È̄¾Ä É́ ê†¢ºÉ− 

¢É¾¤º÷©ö´¦ö´®ø−, 49% Á´È−À¢© È̄¾ÀÍ‰¾, È̄¾§÷©Â§´ Áì½ ¯½´¾− 3% Á´È−ê†©ò−¡½¦ò¡¿«¾¸º−. 

 

¦¿ìñ®Ã− -¢º®-À¢©-¢º¤-Â£¤-¡¾− ê†¥½Ä©É»ñ®°ö−¡½êö® Â©¨¦½À²¾½ Ã−À¢©ê†−Õ¥½« Ȩ́´ 

ê†¥½¡¾¨À ñ̄−ºÈ¾¤, À¢©ê†¥½¡Ò¦É¾¤À¢ˆº− Áì½ À¢©ê†¥½ª̃¤À»õº−¥ñ¡; ¯½´¾− 2% (53 »ª) 
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Á´È−À¯ñ−¯È¾¯½¦ö´, ¯½´¾− 24% (563 »ª) Á´È−À¯ñ−¯È¾ÀÍ‰¾, È̄¾§÷©Â§´, ¯½´¾− 2% (51 »ª) 

Á´È−ê‰¤−¾, Ä»È Áì½ ©ò−¡½¦ò¡¿º̂−Å Áì½ ¯½´¾− 71% (1.636 »ª) Á´È−ê‰¤¹ É̈¾ (À®…¤Á°−ê†). 

 

ª¾-ª½ì¾¤ 3.2.1: ¯½-À²©-¡¾−-−¿-Ã§É-©ò− -Áì½ £¸¾ -́ ȫ¡-¹÷É´-¢º¤-¯È¾-Ä´É Ã− -À¢©-Â£¤¡¾− 

- ¯½À²©¡¾−−¿Ã§Éê†©ò− Áì½ È̄¾Ä É́ À− œºê† 
(ha) 

À¯óÀ§ñ− 

% 

Remark 

¯È¾¯½¦ö´ (Mixed Deciduous) 53 2.30 

¯È¾ÀÍ‰¾ (Unstock) Áì½ È̄¾²÷È´ (SR) 563 24.45 

Ä»È (Hay) (RA) 1 0.04 

ê‰¤−¾ (RP) Áì½ ©ò−¡½¦ò¡¿º̂−Å (AO) 50 2.17 

¯½-À²©-¡¾−-−¿-Ã§É-©ò− -Áì½ -

È̄¾-Ä É́ Ã−-À¢©-Â£¤¡¾− 

ì¸´êñ¤ À¢©ºÈ¾¤, À¢̂º− 

Áì½ À»õº−¥ñ¡ (¦½À²¾½ 

ºÈ¾¤−Õ Á È́−£ò©ÄìÈ Ã− 

ì½©ñ® £¸¾´¦ø¤ 1.070 

Á ñ́© ÀÎõºÎÉ¾−Õê½Àì) 
ê‰¤¹ É̈¾ (Grassland) 1,636 71.04 

 Total 2,303 100 

 

Ä©É»ñ®°ö−¡½

êö®Â©¨¡ö¤ 

ÁÍÈ¤¢Ó- ǿ−:  ¦ø− -¦¿-Í¸© -Áì½ ¸¾¤-Á°− -¯È¾-Ä´É, ¡ö´-¯È¾-Ä´É (2005). 

 

3.2.2. ¦½²¾®-¦ñ©-¯È¾ Áì½ ¦ñ©−Õ 

-À− ˆº¤-¥¾¡- Ȩ̀¾ È̄¾Ä´É¦ Ȩ̀−Ã¹ È̈ Ã− -À¢©-Â£¤-¡¾− -ê†-À£ó¨-À¯ñ− -ê†-²ñ¡-º¾-Ã¦-¢º¤-¦ñ©-¯È¾-«õ¡-®÷¡ì÷¡ -

Áì½ ê¿-ì¾¨ ¥¾¡¡¾−«¾¤ È̄¾ À»ñ©Ä»È Áì½ «õ¡ê¿ì¾¨ Ã−¯¾¤¦ö¤£¾´ Áì½ ¨ºÉ− -¡¾−-ìÈ¾¢º¤-

¯½§¾§ö−©„¤− ˜− ¥‡¤À»ñ©Ã¹É¥¿−¸−-¯½§¾¡º−- -Áì½ §½− ò©-²ñ−¢º¤-¦ñ©- È̄¾-ÍÐ©ìö¤-, -À»ñ©-Ã¹É-¦½²¾®£¸¾ -́

º÷©ö´-¦ö´®ø− -¢º¤-¦ñ©- È̄¾-Ã−¯½¥÷-®ñ− ÍÐ©−ºÉ¨ «º -̈ìö¤ Íõ º¾©¦¾´¾©-À í̧¾-Ä©É- Ȩ̀¾ -Ã− -À¢©-¢º¤-Â£¤-¡¾− 

Á´È− -®Ò- ó́-¦ñ©-¯È¾-Àìó¨-.  ºó-¤ª¾ -́¢Ó´ø−¢º¤¡ö´ È̄¾Ä´É, ºö¤¡¾−º½− ÷ìñ¡¦ñ© È̄¾ Áì½ ¥¾¡¡¾−-¦¿-²¾©-

¯½§¾§ö− -Ã− --®É¾−-ê†-−º− -µøÈ-Ã−-À¢©-Â£¤-¡¾− §š-Ã¹É-À¹ñ− Ȩ̀¾ -Ã− -¢º®-À¢©-Â£¤-¡¾− Á È́− -®Ò¯½-¡ö©-À¹ñ−¦ñ©-

¯È¾-Àìó¨ ö̈¡À¸̃−ÁªÈ− ö¡−ºÉ¨®¾¤§½− ò©Àê‰¾− ˜−, ¦ñ©-¯È¾-¦ Ȩ̀− -Ã¹ È̈-Ä©É-ºö®-²½ ö̈®Îó-Ä¯-µøÈÃ−-À¢©-¯È¾-©ö¤-

ªô®Î¾ Â©¨¦½À²¾½ µøÈÀêò¤À¢©²ø °¾Ã©, ²ø©È¾²Ò Áì½ À¢© È̄¾º̂−Åê†¹È¾¤Ã¡ ¥¾¡¡¾−ìö®¡¸− 

Áì½ ê¿ì¾¨ §‡¤À¢©©„¤¡È¾¸ Á È́−µøÈ−º¡À¢© ¢º¤Â£¤¡¾−. 

 

¦¿ìñ®¦ñ©−Õ Â©¨¦½À²¾½ Á È́−¥¿²¸¡¯¾ ºó¤ª¾´¡¾−¦¿Í¸©ªö¸¥ò¤ ¦ö´êö®¡ñ®¡¾− 

¦¿²¾©¯½§¾§ö− Ã−À¢©Ã¡É£¼¤ Ã¹É»øÉ Ȩ̀¾ Ã−Á È́−Õ êñ¤¦¾´¦¾¨ªí−ªð £õ: −Õ§ø©, −Õ²ñ© Áì½ −Õª…¤ 

Á´È−¨ñ¤¯½¡ö©´ó¯¾ê¿´½§¾© µøÈ¯½´¾−À¡õº® 20 §½− ò© £õ: ¯¾£¼¤Ä³, ¯¾¥¾©, ¯¾©÷¡, ¯¾£Ò, 

¯¾¡ö©, ¯¾¯¾¡, ¯¾Íö©, ¯¾Í¾©, ¯¾¡̃¤, ¯¾¢¾¸, ¯¾¦ø©, ¯¾Ä³, ¯¾¹¾¤Á©¤, ¯¾Íñ¤Î¾´, 

¯¾¢¾¸, ¯¾¦ºÉ¨, ¯¾¢š¢ö´ Áì½ §½− ò©¯¾−ºÉ¨º̂−Å, ÁªÈ¦¸−Ä¹ È̈ §½− ò©¯¾ÀÍ‰¾− š Á´È− ó́ÎºÉ¨ 

Áì½ ¹¾¨¾¡ À−̂º¤¥¾¡¡¾−¹¾ Á®®®Ò«õ¡ ò̧êó Íõ Á®®©ñ®¦ø− ¢º¤¯½§¾§ö−Ã−À¢©©„¤¡È¾¸.  
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−º¡¥¾¡−š Ã−À¢©©„¤¡È¾¸ Á´È−¯½¡ö© ó́¯¾§½− ò©Î‡¤ §‡¤¯½§¾§ö−Ã−À¢©− ˜−Àºó− Ȩ̀¾ “¯¾¨º¨” 

§‡¤À ñ̄−§½− ò©¯¾ êºÉ¤«…− ê†¹¾¨¾¡ ó́¢½Î¾©Ã¹ È̈¦÷© ¯½´¾− 10 ¡òÂì (ºó¤ª¾´¡¾−¦¿²¾© 

¯½§¾§ö−), ´ñ¡º¾Ã¦µøÈÃ−Á´È−Õ ê†®ÒÀìò¡²ð¯¾−Ã©. 
 

3.2.3.  ̄ È¾-¦½¹¤¸− 

ìñ©«½®¾−-Ä©É-´ó-¢Ó-¡¿−ö© -Ã−-¡¾− -¦É¾¤-ª˜¤ È̄¾-¦½¹¤¸− --Á¹È¤-§¾© êñ¤Ïö© 20 Á¹È¤ -Ã− -ê‰ -̧¯½-Àê©.  

Ã−-− ˜− µøÈ-Á¢-¸¤Í¸¤²½®¾¤ ó́²¼¤ÁªÈ¯È¾¦½¹¤¸−Á¹È¤§¾© Î‡¤Á¹È¤ £õ È̄¾¦½¹¤¸−Á¹È¤§¾© 

−ÕÁº©Œ²øÀìó¨- §‡¤´óÀ− œºê† 320.000 À»ñ¡ª¾ §‡¤µøÈ¹È¾¤Ã¡ ¥¾¡ê†ª˜¤ ¢º¤Â£¤¡¾−,  ©„¤− ˜− 

Â£¤¡¾−²ñ©ê½−¾À¢ˆº−Ä³³É¾−Õ¤̂´ 5 ¥‡¤®Ò´ó°ö−¡½êö®Ã©Å ªÒ¡ñ® È̄¾¦½¹¤¸− ¡ð£õ È̄¾¯ºÉ¤¡ñ−. 

 

3.3. ¦½²¾®ê¾¤©É¾−¦ñ¤£ö´ Áì½ ņ̃©ê½−½ê¿ 

3.3.1.  ¦½²¾®ê¾¤©É¾−¯½§¾¡º− 

 £õ©„¤ê†Ä©É¡È¾¸´¾ÁìÉ¸− ˜−, À¢©Â£¤¡¾−¡¸´Àºö¾ 2 Á¢¸¤, 2 À ṍº¤, ÁªÈÃ−− ˜− ´ó²¼¤ÁªÈ 

®É¾−©¼¸ £õ®É¾−¥ò´ ê†Ä©É»ñ®°ö−¡½êö®Â©¨¡ö¤.  ®É¾−¥ò´ ´ó¥¿−¸−£º®£ö¸êñ¤Ïö© 155 £º®£ö¸, 

´ó¯½§¾¡º−êñ¤Ïö© 994 £ö−, Ã−− š ´ó²¼¤ÁªÈ 49 £º®£ö¸ ê†´ó−¾ µøÈÁ£´−Õ§ø© ê†Ä©É»ñ®°ö−¡½êö®. 

ª¾ª½ì¾¤ì÷È´− š ¦½Á©¤À«ò¤ ¡¾−¡½¥¾¨¢º¤®É¾− Ã−À¢©Ã¡É£¼¤Â£¤¡¾−. 

ª¾ª½ì¾¤ 3.3.1:  ¥¿−¸−®É¾− Áì½ £º®£ö¸ Ã−À¢©Ã¡É£¼¤Â£¤¡¾− 

 À´õº¤²ø£ø− À´õº¤²ø¡ø© 

®É¾−ê†Ä©É»ñ®

°ö−¡½êö® 

®É¾−Ã−À¢©Ã¡É£¼¤Â£¤¡¾− 

(ÁªÈµøÈ−º¡¢º®À¢©Â£¤¡¾−) 

®É¾−Ã−À¢©Ã¡É£¼¤Â£¤¡¾− 

(ÁªÈµøÈ−º¡¢º®À¢©Â£¤¡¾−) 
¢º®À¢©Ã−¡¾−¦ô¡¦¾ 

Â£¤¡¾−  
®É¾−¥ò´ ìº¤ÏÉ¼¤ °¾¹¸¾¨ −Õ É́¾©¾¸ ¦ö´®ø− −Õ¥ñ© §¼¤Á©©

¥¿−¸−£º®£ö¸êñ¤Ïö© 155 60 21 44 60 91 96 
¥¿−¸−¯½§¾¡º−êñ¤Ïö© 994 373 140 284 428 491 475 

À²© ò̈¤ 378 192 66 150 218 255 222 
£º®£ö¸ê†Ä©É»ñ® °ö−¡½êö® 49 0 0 0 0 0 0 

 

3.3.2.  ¦½²¾®§ö−§¾©Œ§ö−À°‰¾ (À°‰¾§ö−) 

 ®É¾−¥ò´ §‡¤´ó¥¿−¸−£º®£ö¸êñ¤Ïö© 155 £º®£ö¸ Áì½ ´ó¯½§¾¡º−êñ¤Ïö© 994 £ö− 

¯½¡º® ó́ 3 §ö−À°‰¾ªí−ªð £õ: §ö−À°‰¾ì¾¸ (¡¸´ 1,4%), À°‰¾ í́¤ (¡¸´ 50,6%)Áì½ §ö−À°‰¾¢½´÷ 

(¡¸´ 48%) ê†¢›−¡ñ®¡÷´²¾¦¾¯¾¡À í̧¾ 3 ¡÷È´§ö−Ã¹ È̈ ê†Áª¡ªÈ¾¤¡ñ− £õ: ÄêŒ¡½©¾¨, ´º−¢½Á´ 

Áì½ À»ò´ö¤Œ´¼−. -¡¾−-©¿-ìö¤-§ó- ò̧©-¢º¤-ÁªÈ-ì½--À°‰¾§ö− -− ˜− ®Ò-Áª¡-ªÈ¾¤-¡ñ−Í¾¨ ¦ Ȩ̀− -Ã¹ È̈ ¡¾−-©¿ìö¤-§ó- ò̧©-

¢º¤-À¢ö¾-À¥í¾ ¥½-Ä©É-»ñ®-ºò©-êò²ö− -ªÒ-¡ñ− -Áì½¡ñ− -Â© -̈¡¾−-µô©«õ-º¾§ó®-¡¾− -°½ìò©-¡½¦ò¡¿-À¯ñ− -Íñ¡ (-À»ñ©-−¾, 
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-À»ñ©-Ä»È, -À»ñ©-¦¸−, ìÉ¼¤-¦ñ© -Áì½ º̂−Å), ¦ Ȩ̀−º¾§ó®-ºˆ−Å Á´È− -«õ- Ȩ̀¾-¦¿-»º¤.  »ø®-Á®®-Ã−-¡¾− -©¿ìö¤-§ó-

ò̧©-¢º¤-À¢ö¾-À¥í¾ ¥½-À¯ñ− -»ø®-Á®®-ê†-¯½¦ö´-¯½¦¾−-¡ñ− Â©¨µøÈ»¸¾´¡ñ− -Ã− -®É¾−Î‡¤ §‡¤-Ã§É-§ó- ò̧©-µøÈ-»È¸´-¡ñ−-

µÈ¾¤¡ö´¡õ− -Â© -̈-´ó£½-− ö®-ê¿-−¼´-ê†-Áª¡-ªÈ¾¤-¡ñ− ¢›−¡ñ®-¡¾−-À§ˆº-«õ-¦¾¦½Î¾¢º¤-Ã°- ñ́− -À§…¤¯½-¡º®- ó́ 

2 ¦¾¦½Î¾ªí−ªð £õ: ¦¾¦½Î¾²÷© Áì½ − ñ®-«õ-°ó.   

3.3.3.  ¦½²¾® ê¾¤©É¾−¦÷¢½²¾®, ¡¾−¦ô¡¦¾ Áì½ Á»¤¤¾− 

 ¦¿ìñ®-¦½²¾®-ê¾¤-©É¾− -¦÷-¢½-²¾® -Áì½ -Âì¡-ì½-®¾©ªÈ¾¤Å --Ã− -¢º®-À¢©-Â£¤¡¾−, ºó-¤ª¾ -́¡¾− -

¦¿-²¾©, -Â© -̈ì¸´ ¯½§¾§ö−-¥½-´ó-¦÷-¢½-²¾®-ê†-¢ºÉ−¢É¾¤-©ó-¦ö´£¸−.  À«ò¤-µÈ¾¤-Ã©-¡ð-ª¾´, -Ã−-§ Ȩ̀¤-Äì-¨½ 

3 ¯ó-°È¾− -´¾ ñ̈¤-´ó-²½¨¾©-ê†-´ñ¡-À¡ó©-²¾ -̈Ã− -²œ−ê†-©„¤-¡È¾¸µøÈ ¦ Ȩ̀− -Ã¹ È̈-¥½-À¯ñ− -²½¨¾©-¯½¥¿-ì½©ø -À§„−: - -

Ä¢É-´½ì¾-Àìñ¼, Ä¢ÉÀìõº©ºº¡ Áì½ ņ̃−−½Âì¡, -ÁªÈ-¡ð-À¡ó©--Ã−- ö̧¤-Á£® -Áì½ ®Ò-Ä©É-Á°È-ì½-®¾©-Ã−- ö̧¤-

¡ Ȩ́¾¤ -À§…¤®Ò-¦‰¤-°ö− -¡½êö®-»É¾ -̈Á»¤-¯¾− -Ã© -Ã¹É-Á¡È-¡¾−-©¿-À− ó− -¡¾−-°½ìò©-¢º¤-¯½§¾§ö−, ÁªÈ¡ð´ó£¸¾´ 

¥¿À ñ̄−ê†¥½ªºÉ¤Ä©ÉÀºö¾Ã¥Ã¦È Ã−Äì¨½¡¾−©¿À− ó−Â£¤¡¾−.   

 ¦¿ìñ®-¡¾− -¦ô¡¦¾ ¯½§¾§ö− -¦ Ȩ̀−Í¾¨ ñ̈¤¡õ¡Îñ¤¦õ Áì½ ó́-ì½©ñ®-¡¾−-¦ô¡¦¾²¼¤ÁªÈ-¥ö®-§̃−¯½ 

«ö´ -Íõ ì½®ö®-®¿ì÷¤ (¯½§¾¦ô¡¦¾ Íõ ìö®-ìÉ¾¤-¡õ¡Îñ¤¦õ).  Ã−®ñ−©¾®É¾− ê†Ä©É©¿À− ó−¡¾−¦¿Í¸©, 

®É¾−¥ò´ ó́¯½§¾¡º−ê†¡õ¡Îñ¤¦õ µøÈÃ−ºñ©ª¾ªÔ¡ Ȩ̀¾ÏøÈ £õªÔ¡ Ȩ̀¾ 10% ¢º¤¥¿−¸− ¯½§¾¡º− 

êñ¤Ïö©, ÁªÈ¦¿ìñ®®É¾−°¾¹¸¾¨ Áì½ −Õ´É¾©¾¸ ´óºñ©ª¾¡¾−¡õ¡Îñ¤¦õ¦ø¤¦÷© (¦ø¤¡ Ȩ̀¾ 90%). 

 ¦¿ìñ®¦½²¾®ê¾¤©É¾−Á»¤¤¾− À¹ñ− Ȩ̀¾ êñ¤Ïö© ®É¾−Ã−À¢©Ã¡É£¼¤ Â©¨¦½À²¾½Á È́− 

®É¾−¥ò´ Á´È− ó́£¸¾´À¯ñ−Ä¯Ä©É¦ø¤ ê¾¤©É¾−Á»¤¤¾− §‡¤´óÁë¤¤¾−ªí−ªðÍ¾¨¡ Ȩ̀¾ 400 £ö− Áì½ 

Á»¤¤¾−¦¿»º¤ Á´È− ó́À¡õº® 300 £ö−.  −º¡¥¾¡−̃− ®É¾−ºˆ−Å À§„−: ®É¾−§¼¤Á©© ¡ð´ó£¸¾´ 

À¯ñ−Ä¯Ä©É ê¾¤©É¾−Á»¤¤¾−À§„−©¼¸¡ñ−.  ®ñ−¹¾©„¤¡È¾¸− š À¯ñ−êÈ¾Á»¤ºñ−Î‡¤ Ã−¡¾−¡Ò¦É¾¤Â£¤¡¾− 

êñ¤ ñ̈¤À ñ̄−¡¾−¦É¾¤º¾§ó® Áì½ ¦É¾¤ì¾¨»ñ® Ã¹ÉÁ¡È¯½§¾§ö−êºÉ¤«…− °øÉê†©ºÉ¨Âº¡¾©ºó¡©É¸¨. 

3.3.2. ¦½²¾®-¢º¤-ìø¡ì½-À®ó©-ê†-®Ò-êñ− -Áª¡ (UXO) 

£õ-©„¤-ê†-»ø-û¡ñ− -ÁìÉ -̧ Ȩ̀¾ − ñ®-À¯ñ− -À¸ì¾-©ö− -−¾−-²ð-¦ö´£¸− -ê†¯½-Àê©ì¾¸ -Ä©É-«õ¡-»÷¡-»¾−-Â© -̈¥ñ¡¡½-²ñ© 

±ë„¤ -Áì½ º¾-À´-ìò-¡¾.  ²¾ -̈Íñ¤ê†-¥ñ¡¡½-²ñ©-±ë„¤ -Ä©É-¯½ì¾-Ä§-Ã−-¦ö¤£¾ -́ºò− -©ø-¥ó−, ¥ñ¡¡½-²ñ©º¾-À´-ìò-¡¾ 

-Ä©É-¦õ-®ªÒ-»÷¡-»¾−-ì¾¸.  Ã− -§È¸¤-¯ó 1964 ¹¾ 1973 ²¸¡-¥ñ¡¡½-²ñ©-º¾-À´-ìò-¡¾-Ä©É-«™´ì½-À®ó©-ìö¤--Ã¦È-¦¾´-

¯½-Àê©-ºò− -©ø-¥ó− -À í̧¾-ì¸´, -À í̧¾-¦½-À²¾½ ¦¯¯ì¾¸ µÈ¾¤Îñ¡Î Ȩ̀¤.  °ö− -¢º¤-¡¾−-«™´ì½-À®ó©-

µÈ¾¤Îñ¡ÎÈ¸¤¢º¤-¥ñ¡¡½-²ñ©-º¾-À´-ìò-¡¾£õ-©„¤-¡È¾¸ ¥‡¤-¦‰¤-°ö− -¡½êö®-Ã¹É-Á¡È-¡¾−-©¿ìö¤-§ó- ò̧©-¢º¤-¯½§¾§ö− -

ì¾¸ ´¾-»º©-¯½¥÷-®ñ−.  ¥¾¡-¢Ó-´ø− -¢º¤-ºö¤-¡¾− UXO §š-Ã¹É-À¹ñ− - Ȩ̀¾ ¦¯¯ì¾¸ -Á È́− -´ó-®ñ− -¹¾-Àìˆº¤-ìø¡-

ì½-À®ó©-ê†-ªö¡-£É¾¤ -Áì½ ®Ò-êñ− -Áª¡ µÈ¾¤Îñ¡ÎÈ¸¤.  À§…¤-Ã− -§È¸¤-Äì-¨½ 10 ó̄ (1964Œ1973) ó́-ìø¡-ì½-

À®ó©«™´ìö¤-Ã− -©ò− -Á©− -¢º¤-ì¾¸ ¯½´¾−-Í¾¨¡ Ȩ̀¾ 500.000 £̃¤ §‡¤Í¾¨¡ Ȩ̀¾ 2 Âª−, Ã− -− ˜− ¯½´¾− 

30% ¢º¤-¥¿−¸− -ìø¡-ì½-À®ó©-êñ¤Ïö© (êñ¤-¢½Î¾©−ºÉ¨, ¡¾¤ Áì½ -Ã¹ È̈) Á È́− -®Ò-êñ− -Áª¡ -Áì½ 

¡½Á¥¡ ¡½¥¾ -̈Ä -̄Ã− -ê‰ -̧ê÷¡-¹ö− -Á¹È¤ --Ã− -¥¿−¸− 15 Á¢-¸¤, Â© -̈¦½-À²¾½ -Á´È−®ñ−©¾Á¢¸¤-

²¾¡ÀÎõº -Áì½ ²¾¡-ÃªÉ¢º¤ì¾¸.  Á¢-¸¤¹ù¸¤²½®¾¤ Áì½ §¼¤¢¸¾¤ -Á´È− -«õ- Ȩ̀¾-À¯ñ− -Á¢-¸¤ê†-Ä©É-»ñ®-

°ö− -¡½êö®-Í¾ -̈ê†¦÷© (¢Ó-´ø− -¥¾¡ NGPES, 2004).  ª¾ -́¢Ó-´ø− -¢º¤-ºö¤-¡¾− -À¡ñ®-¡øÉ-ì½-À®ó© (UXO) ¦½-
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Á©¤-Ã¹É-À¹ñ− - Ȩ̀¾ -Ã−-À¢©-¢º¤-Â£¤-¡¾− ñ̈¤¯½¡ö© ó́ì½À®ó©ªö¡£É¾¤ ¥¿−¸−Î‡¤.  Ã−-− ˜− Í¾¨¡ Ȩ̀¾ 50% 

¢º¤-²œ−ê†-êñ¤Ïö© ê†-«õ¡-°ö− -¡½êö® -Á´È− -©ò−-¡½¦ò¡¿ (¢Ó-´ø− -¥¾¡ ¡½§¸¤-¡½¦ò¡¿ -Áì½ È̄¾-Ä´É/ºö¤-¡¾− -

Ã¥-¡¾, 2001).   

 

À«ò¤µÈ¾¤-Ã©-¡ð-ª¾´ ¥¾¡-°ö− -¡¾−-ìö¤-¦¿-Í¸© -À¡ñ®-¡¿-¢Ó-´ø− -µøÈ-²¾¡-¦½Î¾´ -Â© -̈¡¾−-¦¿-²¾©-

¯½§¾§ö− Ã−®ñ−©¾-®É¾− ê†-−º− -Ã−-À¢©-Â£¤-¡¾− Á È́−¯½-¡ö©- Ȩ̀¾ -Ã−-À¢©-Â£¤-¡¾− Á È́−®Ò-´ó-°ö− -¡½êö®-

¥¾¡ìø¡-ì½-À®ó©-Ã−-¯¾¤-¦ö¤£¾´ -À− ˆº¤-¥¾¡- Ȩ̀¾ - À§…¤²œ− -ê†-©ò−-¦ Ȩ̀− -Ã¹ È̈ Ã−À¢©Â-£¤-¡¾− Á´È− -Ä©É»ñ®¡¾− 

¦ñ®¦È¾¸, -®÷-¡-À®ó¡ -À²ˆº¡¾−°½ìò©¡½¦ò¡¿.  À«ò¤µÈ¾¤Ã©¡ðª¾´ À²̂º»ñ®¯½¡ñ−Ã¹ÉÁ¡È ¡¾−¡Ò¦É¾¤ 

Â£¤¡¾−, »ñ®¯½¡ñ− êñ¤§ó ò̧© Áì½ §ñ®¦ò− ¢º¤¯½§¾§ö− Áì½ ¡¿´½¡º− ¡ºÈ−¥½ ìö¤´õ 

©¿À− ó−Â£¤¡¾− £¸−¥½ Ȩ̀¾¥É¾¤ °øÉ§È¼¸§¾− ¥¾¡ºö¤¡¾−¦¿Í¸© Áì½ À¡ñ®¡øÉ ì½À®ó© (ºö¤¡¾− 

UXO Lao) ´¾¦ô¡¦¾ Áì½ ¦¿Í¸©ì½º¼©¡ºÈ− Ã−À¢©ê† ó́£¸¾´¦ö¤Ã¦. 

3.4. ¦½²¾®ê¾¤©É¾−À¦©«½¡ò© 

 ºó¤ª¾´¢Ó-´ø− - ¢º¤ ÷̈©ê½¦¾© Á¹È¤¡¾−¢½¹¨¾¨Âª Áì½ ìô®ìÉ¾¤£¸¾´ê÷¡¨¾¡Á¹È¤§¾© 

(NGPES, 2004) Ã¹É»øÉ Ȩ̀¾ Ã− ¦º¤À ṍº¤ Ã−¢º®À¢©¢º¤Â£¤¡¾−, ó́ÁªÈÀ´õº¤²ø£ø−Àê‰¾− ˜− ê†«õ¡¥ñ© 

Ã¹ÉÀ¯ñ−À´õº¤ê÷¡¨¾¡ §‡¤¯½¡º® ó́ êñ¤Ïö© 43 ®É¾−, ó́ 3.117 £º®£ö¸, Ã−−š´ó 18 ®É¾− Áì½ ó́ 

1.964 £º®£ö¸ (§‡¤Àê‰¾¡ñ® 63%) Á´È−ê÷¡¨¾¡.  ¥¾¡°ö−¡¾−¦¿Í¸© §šÃ¹ÉÀ¹ñ− Ȩ̀¾ ¥¿−¸−£º®£ö¸ 

¦ Ȩ̀−Ã¹ È̈ Á´È−¨ñ¤ê÷¡¨¾¡ ö̈¡À¸̃− ®É¾−¥ò´ ê†«õ Ȩ̀¾ ¥¿−¸−£º®£ö¸¦ Ȩ̀−Ã¹ È̈ Á´È−²ðµøÈ²ð¡ò− êñ¤−š 

º¾©À− ˆº¤´¾¥¾¡ À¢ö¾À¥í¾ÀÍ‰¾− ˜− ó́−¾ ê†¦¾´¾©°½ìò©À¢í¾Ä©É²ð¡÷É´¡ò−.  Ã−¥¿−¸− 155 

£º®£ö¸êñ¤Ïö© Ã−®É¾−¥ò´ ó́²¼¤ÁªÈ 12,9% ê†«õ Ȩ̀¾ê÷¡¨¾¡, 50,3% Á È́−«õ Ȩ̀¾²ðµøÈ²ð¡ò− Áì½ 

¯½´¾− 36,7% Á È́−«õ Ȩ̀¾ ó́«¾−½¯¾−¡¾¤ Áì½ ¢ºÉ−¢É¾¤©ó. 

3.4.1.  ¦½²¾®¡¾−°½ìò©¡½¦ò¡¿ Áì½ ò̧«ó§ó ò̧© ¢º¤¯½§¾§ö− 

 À− ˆº¤¥¾¡ Ȩ̀¾ ²œ−ê†¦ Ȩ̀−Ã¹ È̈ Ã−À¢©Â£¤¡¾− Á´È−À¯ñ−²ø, ©„¤− ˜− ¯½§¾§ö−¦ Ȩ̀−Ã¹ È̈ 

¥‡¤º¾Ã¦¡¾−À»ñ©Ä»È, À»ñ©¦¸− Áì½ ìÉ¼¤¦ñ©Ã¹ È̈.  ó́²¼¤ÁªÈ²œ−ê†®¾¤¦ Ȩ̀−Àê‰¾− ˜− ê†¢ºÉ−¢É¾¤ 

»¾®²¼¤ Â©¨¦½À²¾½ Á È́−µøÈì¼®ª¾´Á£´Á È́−Õ-§ø© Ã−À¢©®É¾−¥ò´ ê†¯½§¾§ö−¥¿−¸−Î‡¤ 

¦¾´¾©À»ñ©−¾Ä©É, §‡¤²¾¨Íñ¤¡¾−¡Ò¦É¾¤Â£¤¡¾−¦¿Àìñ© À− œºê†−¾©„¤¡È¾¸ ¡ð¥½«õ¡−Õ«É¸´.  

¡¾−À¡ñ®¡øÉÀ£ˆº¤ È̄¾¢º¤©ö¤ ¡ðÁ´È− ò̧«ó§ó ò̧©Î‡¤ ¢º¤¯½§¾§ö−Ã−À¢©©„¤¡È¾¸ Â©¨¦½À²¾½ Á È́− 

¥¿²¸¡ ¹¸¾¨: À¹ñ©, ÎÒÄ´É, °ñ¡ È̄¾, Ï¾¡Ä É́¯È¾, ¨º©Á É̈, ¨º©®÷È−, ¨º©¦¾− Áì½ º̂−Å.  

À«ò¤µÈ¾¤Ã©¡ðª¾´ À£̂º¤ È̄¾¢º¤©ö¤ÀÍ‰¾−š ¦ Ȩ̀−Ã¹ È̈Á´È− ó́µøÈÃ−À¢© È̄¾©ö¤ §‡¤µøÈ−º¡À¢©Â£¤¡¾− Áì½ 

¡¾−À¡ñ®¡ðÁ´È−À²ˆºÀ ñ̄−º¾¹¾− Áì½ ¦¿ìñ®Ã§É¦º¨²¾¨Ã−£º®£ö¸Àê‰¾− ˜−.  −º¡¥¾¡−š 

¯½§¾§ö−¥¿−¸−Î‡¤ ñ̈¤À»ñ©¹ñ©«½¡¿¥ñ¡¦¾− ÁªÈ®Ò«õ Ȩ̀¾À¯ñ−º¾§ó®, ¦ Ȩ̀−Ã¹ È̈Á´È−¥ñ¡¦¾−¡½ªÈ¾, 

¡½À§í¾À¯É, ªò®À¢í¾ Áì½ À£̂º¤Ã§É¦º¨º̂−Åê†¥¿À¯ñ− ¦¿ìñ®£º®£ö¸Àê‰¾− ˜−. 
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3.4.2.  ¦½²¾®ê¾¤©É¾−¡¾−£É¾ Áì½ ¡ò©¥½¡¾−º÷©¦¾¹½¡¿ 

 ®ñ−©¾-¡ò©¥½-¡¿-ê¾¤-©É¾−-¡¾−-£É¾ ó́-²¼¤-®¾¤-®É¾−-ê†-ª˜¤µøÈ-Ã¡É¹ö−ê¾¤ Áì½ -ªö -̧À´õº¤-Àê‰¾-− ˜− ê†-´ó-

ª½Í¾©¢¾¨ Áì½ -Áì¡-¯È¼− -¦ò− -£É¾, −º¡-¥¾¡-Ã−-À¢©-ªö -̧À´õº¤-Ã¹ È̈-ÁìÉ¸ ì¼®ª¾ -́À¦˜−ê¾¤-Ã¹ È̈ µøÈ-Ã− -

À¢©-§÷´-§ö− À§„−: µøÈ¦¾´Á¨¡²ø£ø− Áì½ ²ø¡ø© ¡ð-´ó-»É¾−-¢¾ -̈À£ˆº¤-¨ºÈ¨ Áì½ »É¾−º¾¹¾− ¢½Î¾© 

−ºÉ¨¢º¤-¯½§¾§ö−.- ¦ Ȩ̀− -Ã¹ È̈-ÁìÉ¸ ®ñ−©¾-¡ò©¥½-¡¿-ê¾¤-¡¾− -£É¾ -Á´È− -´ó-¦½-À²¾½-ÁªÈ-µøÈ-Ã−À¢©ê†-´ó-

¹ö−ê¾¤-À¢í¾-À«ò¤-Ä©Éêñ¤-¦º¤-ì½©ø.  ¦¿ìñ®--¡¾− -©¿-À− ó− -¡ò©¥½-¡¾− -ê¾¤-©É¾−-º÷©¦¾¹½¡¿ Á È́−®Ò ó́Àìó¨ 

À− ˆº¤¥¾¡ Ȩ̀¾®É¾−¦ Ȩ̀−Ã¹ È̈ Ã−À¢©Â£¤¡¾− Á È́−®Ò´óÄ³³É¾. 

3.4.3. ¦½²¾®²œ−«¾−Â£¤ìÈ¾¤, ¦…¤ ÷̄¡¦É¾¤ Áì½ ¦…¤º¿−¸¨£¸¾´¦½©¸¡ªÈ¾¤Å 

À− ˆº¤¥¾¡ Ȩ̀¾ Â£¤¡¾− Á´È−ª˜¤µøÈÃ−À¢©²ø©º¨, ¹È¾¤Ã¡¦º¡¹ùó¡, ¦½−̃− ¥‡¤´ó¢Ó¥¿¡ñ©Í¾¨ 

ê¾¤©É¾− ²œ−«¾−Â£¤ìÈ¾¤ Áì½ ¦…¤º¿−¸¨£¸¾´¦½©¸¡ªÈ¾¤Å À¯ñ−ªí−Á´È− À¦˜−ê¾¤, Ä³³É¾ Áì½ 

ºˆ−Å.  À¦˜−ê¾¤ 13 ÀÎõº, À¦˜−ê¾¤Àì¡ 7 Áì½ À¦̃−ê¾¤§º¨À¢í¾Ä¯¹¾®É¾−¥ò´ «õ Ȩ̀¾À¯ñ−²œ−«¾− 

Â£¤ìÈ¾¤ ê†¦¿£ñ− Ã−¡¾−À¢í¾Ä¯À«ò¤²œ−ê†¦ Ȩ̀−Î‡¤ ¢º¤Â£¤¡¾−. 

3.4.4.  ¡¾−§ö´Ã§É²½ìñ¤¤¾− 

À− ˆº¤¥¾¡ Ȩ̀¾ Ã−À¢©Â£¤¡¾− ®Ò´óÄ³³É¾, ©„¤−̃− ¯½§¾§ö−Ã−À¢©©„¤¡È¾¸ ¥‡¤−¿Ã§ÉÄ´É³õ− 

À¯ñ−ªí−ªð À²ˆºÀ ñ̄−²½ìñ¤¤¾− Ã−¡¾−¹÷¤ªí´, Ã¹ÉÁ¦¤¦½¹ Ȩ̀¾¤ Áì½ Ã¹É£¸¾´ºö®º÷È−. ¡¾−²ñ©ê½−¾ 

Â£¤¡¾−Ä³³É¾ ©„¤¡È¾¸ ¥½®Ò¦‰¤°ö−¡½êö®ºñ−Ã¹ È̈Í¸¤ Ã¹ÉÁ¡È¯½§¾§ö− Â©¨¦½À²¾½ ê¾¤©É¾−¡¾− 

−¿Ã§É²½ìñ¤¤¾−Ä´É³õ− À− ˆº¤¥¾¡ Ȩ̀¾ «É¾¦ö´ê¼®£¸¾´ªºÉ¤¡¾−Ä´É³õ− Ã¦È¡ñ®£¸¾´º¾©¦¾´¾© ¦½ 

Îº¤ ªö¸¥ò¤ÁìÉ¸ À¹ñ− Ȩ̀¾ £¸¾´º¾©¦¾´¾©¦½Îº¤ Á È́−´ó¦ø¤¡ Ȩ̀¾ Áì½ ºó¡¯½¡¾−− ‡¤ 

À¢©ºÈ¾¤ê†−Õ¥½«É¸´ ¦ Ȩ̀−Ã¹ È̈ÁìÉ¸ Á´È−µøÈ¹È¾¤Ã¡¥¾¡À¢©§÷´§ö− Áì½ À ñ̄−À¢©ê†®Ò´ó¯È¾Ä É́. 

IV. ê¾¤Àìõº¡ ¢º¤Â£¤¡¾− 

 ºó¤ª¾´°ö−¡¾−¦ô¡¦¾£¸¾´À ñ̄−Ä¯Ä©É ê†©¿À− ó−Â©¨ ®ðìò¦ñ© Lahmeyer International  Ä©É 

¦½ÀÎóê¾¤Àìõº¡¢º¤Â£¤¡¾− 5 ê¾¤Àìõº¡ A1, C, B, D Áì½ A1+A2, °È¾−¡¾− ²ò¥¾ì½−¾ 

®Ò Ȩ̀¾ê¾¤©É¾−Àªñ¡− ò¡, À¦©«½¡ò© Áì½ ¦È…Á¸©ìºÉ´ À¹ñ− Ȩ̀¾ ´ó²¼¤ 2 ê¾¤Àìõº¡ ê†²ð¥½¦¾´¾© 

−¿´¾²ò¥¾ì½−¾Ä©É £õ: ê¾¤Àìõº¡ C Áì½ D.  êñ¤¦º¤ê¾¤Àìõº¡ Ä©Éëñ®¡¾− ò̧À£¾½Œ ò̧Ã¥ Áì½ 

¦ö´ê¼® ª¾´ÁªÈì½ ñ̄©Ã¥ £õ©„¤ª¾ª½ì¾¤ì÷È´− š: 
 

ì¾¨¡¾− (Item) ¹ö¸Î Ȩ̀¨ 
(Unit) 

ê¾¤Àìõº¡ C 
(Alternative C) 

ê¾¤Àìõº¡ D 
(Alternative D) 

¡¿ìñ¤ªò©ª̃¤ 
Installed capacity 

MW 84 100 

¹ö¸ÎÈ¸¨¡¾−−¿Ã§É¯½¥¿ ó̄ À ñ̄−§‰¸Â´¤ 
Annual utilization hours of units 

h 4190 4860 

£È¾¦½Àì„¼¯½¥¿ ó̄ Ã−¡¾−°½ìò©¡½Á¦Ä³³É¾
Mean annual energy production 

GW-h 352 486 
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´ø−£È¾ì¸´ ¢º¤Â£¤¡¾− 
Total Project Cost 

MUSD 164 196 

ì¾£¾¹ö¸Î Ȩ̀¨¦¿ìñ®¡¿ìñ¤ªò©ª̃¤ 
Unit cost on installation capacity 

USD/kw 1962 1959 

Ï¾¨À¹©: MW: À´¡¾ ņ̃©, h: §‰¸Â´¤, GWŒh: ¡ò¡¾¸ñ©Â´¤, MUSD: ìÉ¾−Â©ì¾¦½¹½ìñ©,  

USD/kw: ¹ö¸Î¸È¨À ñ̄−Â©ì¾ ªÒ§‰¸Â´¤. 

 

ºó¤ª¾´°ö−¡¾−£ò©ÄìÈ¦ö´ê¼® ê¾¤©É¾−Àªñ¡− ò¡ ò̧§¾¡¾−, ²½ìñ¤¤¾−À¢̂º−, ¡¿ìñ¤−Õ ì¸´êñ¤¦½²¾® 

²œ−ê† ²ø´ó¯½Àê©, ¡¾−¦¿Í¸© ºº¡Á®®Â£¤¦É¾¤ Áì½ ¡¾−¯½À ó́−ê¾¤©É¾−À¦©«½¡ò© Áì½ 

¦…¤Á¸©ìºÉ´ À¹ñ− Ȩ̀¾ ¹ö¸Î Ȩ̀¨¡¿ìñ¤¡¾−ªò©ª̃¤ ¦¿ìñ®ê¾¤Àìõº¡ D ªÔ¡ Ȩ̀¾ Áì½ ©ó¡ Ȩ̀¾ ê¾¤Àìõº¡ 

C, ©„¤− ˜− ê¾¤Àìõº¡ D ¥‡¤Ä©É»ñ®¡¾−²ò¥¾ì½−¾£ñ©Àìõº¡ À ñ̄−£̃¤¦÷©êÉ¾¨ ¦¿ìñ® ¡¾−²ñ©ê½−¾ 

Â£¤¡¾−À¢ˆº−Ä³³É¾−Õ¤̂´ 5. 

 

V. °ö−¡½êö®ê¾¤©É¾−¦ñ¤£ö´Œ¦…¤Á¸©ìÉº´ê†-º¾©-À¡ó©-¢›− Áì½ ´¾©ª½¡¾−ÍÐ©°Èº− 

5.1. °ö−¡½êö® ê†¡È¼¸²ñ−¡ñ®ê†ª˜¤¢º¤Â£¤¡¾− 

5.1.1.  ¦¿ìñ®À¢©¡Ò¦É¾¤À¢ˆº− Áì½ ÎÉ¾À¢ˆº− 

¡). °ö−¡½êö® ªÒ¡ñ®ì½®ö®§ó¸½ ò̧ê½¨¾ 

¯È¾Ä´É Áì½ ²õ©²ñ− 
 À− ˆº¤¥¾¡ Ȩ̀¾ ¦½²¾® È̄¾Ä´É Ã−À¢©©„¤¡È¾¸ Ä©É«õ¡ê¿ì¾¨´¾¡ºÈ−ÁìÉ¸ ¨ºÉ−¡¾−«¾¤ È̄¾ 

À»ñ©Ä»È, ¡¾−¢÷©£í−Ä´É, ¡¾−®÷¡À®ó¡ À²̂ºÀ í̄¾Ï¾¨º̂−Å Áì½ ¨ºÉ−¦ö¤£¾´ê¿ì¾¨, ©„¤− ˜− ¯È¾Ä É́ 

ê†¨ñ¤ÀÍõº Ã−À¢©©„¤¡È¾¸ ê†¥½Ä©É»ñ®°ö−¡½êö® ¥¾¡Â£¤¡¾− ¦ Ȩ̀−Ã¹ È̈ Á È́−¯È¾ÀÍ‰¾, È̄¾²÷È´ ê†À¯ñ− 

¯È¾§÷©Â§´ (Unstocked Forest and Scrub) §‡¤´ó¯½´¾− 563 À»ñ¡ª¾, ¥¿−¸−Î‡¤ Á´È−¯È¾¯½¦ö´ 

(Mixed Decidious Forest) ¡¸´¯½´¾− 53 À»ñ¡ª¾ §‡¤ ñ̈¤¯½¡ö© ó́ §½− ò©²ñ−Ä´É ê†À¯ñ−À¦©«½¡ò© 

¥¿−¸−Î‡¤ ÁªÈÀ¯ñ−Ä´ÉÀ− œºººÈ− ê†´óì¾£¾ªÔ ê†ª½Í¾©®ÒªºÉ¤¡¾− Áì½ À ñ̄−ªí−Ä´Éê†´óÎÉ¾ªÉ¾¤−ºÉ¨ 

À§„−: Ä´É¦ö¤, Ä´Éì¾¤¥ò¡, Ä´É¹ Ȩ́¾©ö¤, Ä´É¦óÄ£ªí−, Ä´É¹ö¸ÂìÉ−, Ä´É¡Ò¢šÏø, Ä´É¢¾¸, Ä´É¹¾©, 

¦ Ȩ̀−ê†ÀÍõº §‡¤¡¸´À− œºê†¦ Ȩ̀−Ã¹ È̈ Á´È−À¯ñ−ê‰¤¹ É̈¾ §‡¤ì¸´ ó́ êñ¤¡ðÀìö¾, ¡ðÁ¢´ Áì½ ¹ É̈¾£¾ 

¡¸´¯½´¾− 1.636 À»ñ¡ª¾.  ºó¡¯½¡¾−Î‡¤ Ã−À¢©Â£¤¡¾− ¡ð®Ò¯½¡ö©´ó¯È¾¦½¹¤¸− Íõ 

¯È¾¯ºÉ¤¡ñ−Ã©Å, ©„¤− ˜− ¥‡¤¦¾´¾©À í̧¾Ä©É Ȩ̀¾ Â£¤¡¾− ¥½®Ò¦‰¤°ö−¡½êö®ºñ−»É¾¨Á»¤ Ã¹ÉÁ¡È¯È¾Ä É́. 

¦½²¾®¦ñ© È̄¾ Áì½ «…−º¾Ã¦¢º¤¦ñ© È̄¾ 
 £õ©„¤ê†Ä©É¡È¾¸¢É¾¤Àêò¤− ˜− ¦½²¾® È̄¾Ä´É Ã−À¢©©„¤¡È¾¸ ¦ Ȩ̀−Ã¹ È̈ Á È́−«õ¡ê¿ì¾¨ Áì½ 

²ºÉ´©¼¸¡ñ− «…−º¾Ã¦ ¢º¤¦ñ© È̄¾ ¡ð«õ¡ê¿ì¾¨À§„−©¼¸¡ñ−.  À«ò¤µÈ¾¤Ã©¡ðª¾´ ¡¾−¦¿Í¸© 

À¡ñ®¡¿¢Ó´ø− Áì½ ¡¾−¦¿²¾©¯½§¾§ö− Ã¹É»øÉ Ȩ̀¾ µøÈÀêò¤²ø°¾Ã© Áì½ ²ø©È¾²Ò ñ̈¤¯½¡ö© ó́¦ñ© È̄¾ 

¥¿−¸−Î‡¤ ÁªÈÀ¢©©„¤¡È¾¸ Á´È−µøÈ−º¡Â£¤¡¾−. ©„¤− ˜− ¥‡¤£¾© Ȩ̀¾ Â£¤¡¾− ¥½®Ò¦‰¤°ö−¡½êö®Ã©Å 

ªÒ¡ñ®¦ñ© È̄¾ ¡ð£õ «…−º¾Ã¦ ¢º¤¦ñ© È̄¾. 
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§ñ®¦ò−ê† ó́£È¾ê¾¤ê¿´½§¾©, ņ̃©«÷®ø»¾−, ÁÍÈ¤ ņ̃©ê½−½ê¿ Áì½ ¦½«¾−ê†êºÈ¤êÈ¼¸ 
 ¥¾¡°ö−¡¾−¦¿Í¸© Ã¹É»øÉ Ȩ̀¾ À¢©²ñ©ê½−¾Â£¤¡¾− ®ÒÄ©É¡¸´Àºö¾ ÁÍÈ¤§ñ®¦ò−ê†´ó£È¾, 

ÁÍÈ¤ ņ̃©ê½−½ê¿, ņ̃©«÷®ø»¾− Áì½ ¦½«¾−ê†êºÈ¤êÈ¼¸Ã©Å, ÁªÈ¡ö¤¡ñ−¢É¾´ ²¾¨Íñ¤ ¡¾−¡Ò¦É¾¤ 

À¢ˆº−¦¿Àìñ© À¢©ºÈ¾¤−Õ º¾©¦¾´¾©¡¾¨À ñ̄−ÁÍÈ¤êºÈ¤êÈ¼¸ ê¾¤ê¿´½§¾©, Íõ ®Ò¡ð¡¾¨À ñ̄−êÈ¾Á»¤ 

Ã¹ÉÁ¡È¯½§¾§ö− Ã−¡¾−©¿À− ó−¡ò©¥½¡¾−ªÈ¾¤Å À²ˆº²ñ©ê½−¾À¦©«½¡ò© ¢º¤êºÉ¤«…− ¡ðº¾© 

À¯ñ−Ä©É. 

 

¢). °ö−¡½êö® ê¾¤©É¾−¦ñ¤£ö´ 

¡¾−¦ø−À¦ñ¨−¾À¢í¾ Áì½ Ä»È 
 µøÈÃ−ì½©ñ®−Õ Ã−ÎÉ¾À¢̂º−¦ø¤¦÷© 1.100 Á´ñ© ÀÎõºÎÉ¾−Õê½Àì, ´óê‰¤−¾À¢í¾ êñ¤Ïö© 50 

À»ñ¡ª¾ ¢º¤¯½§¾§ö− µøÈ®É¾−¥ò´ ¥½«õ¡−Õ« Ȩ́´ §‡¤À»ñ©Ã¹É¯½§¾§ö− ¥¿−¸− 49 £®£ö¸ ¥½¦ø−À¦ñ¨ 

ê†©ò−−¾©„¤¡È¾¸.  À«ò¤µÈ¾¤Ã©¡ðª¾´ ¡¾−¯½À´ó−´ø−£È¾À¸−£õ− ªÒ¡ñ®¡¾−¦ø−À¦ñ¨©„¤¡È¾¸ Á´È− 

Ä©É¡¿− ö©Á¥É¤ µøÈÃ−ª¾ª½ì¾¤ ªò©£ñ© êó 1. 

 Ã−¢º®À¢©¢º¤ºÈ¾¤ ó́Ä»È µøÈ¯½´¾− 1 À»ñ¡ª¾Àê‰¾−̃− ê†¥½«õ¡−Õ« Ȩ́´ êñ¤− š ¡ð¨ºÉ− Ȩ̀¾ 

Ä»È¢º¤¯½§¾§ö− ¦ Ȩ̀−Ã¹ È̈ ¥½ª̃¤µøÈÃ−À¢©À− ó−¦ø¤ µ„¤µ¾¨µøÈª¾´À š̄−²ø §‡¤´óì½©ñ®£¸¾´¦ø¤ ÀÎõº 

¡ Ȩ̀¾ ì½©ñ®¦ø¤¦÷© ê†−Õ¥½« Ȩ́´.  ¦½− ˜− ¥‡¤À»ñ©Ã¹É°ö−¡½êö®ªÒ¯½À²©¡¾−−¿Ã§Éê†©ò−©„¤¡È¾¸ 

´óÎºÉ¨ Íõ º¾©À í̧¾Ä©É Ȩ̀¾ ®Ò´óÀìó¨. 

¡¾−¦ø−À¦ñ¨ ê†²ñ¡²¾º¾Ã¦ Áì½ ¦…¤ ÷̄¡¦É¾¤º̂−Å 
 ¥¾¡°ö−¡¾−¦¿Í¸© §šÃ¹ÉÀ¹ñ− Ȩ̀¾ ®Ò´óÀ»õº−§¾−, ê†²ñ¡²¾º¾Ã¦ Áì½ ¦…¤ ÷̄¡¦É¾¤Ã©Å ê†¥½ 

Ä©É»ñ®°ö−¡½êö® ¥¾¡Â£¤¡¾−, À− ˆº¤¥¾¡ Ȩ̀¾ ®É¾−¢º¤¯½§¾§ö−¦ Ȩ̀−Í¾¨ Á´È−ª˜¤µøÈ¹È¾¤Ã¡ ¥¾¡À¢© 

Â£¤¡¾− ´ó²¼¤ÁªÈ®É¾−¥ò´ ®É¾−©¼¸Àê‰¾− ˜− ê†ª˜¤µøÈÁ£´−¿§ø© ÁªÈ¡ðª˜¤µøÈÃ−ì½©ñ®£¸¾´¦ø¤ê†¯º©Ä².  

©„¤− ˜− ¥‡¤®Ò´ó¡¾− ö̈¡ É̈¾¨ ¥ñ©¦ñ−Ã©Å ¦¿ìñ®Â£¤¡¾−−š, ¨ö¡À¸̃− ÁªÈ ¯½§¾§ö− ¥¿−¸− 03 

£º®£ö¸ ê†−¾¢º¤À¢ö¾À¥í¾ ¥½«õ¡−Õ« Ȩ́´ ¥½¢ð¨ö¡ É̈¾¨Ä¯ª̃¤«…−«¾−ÃÏÈ, ¦º¤£º®£ö¸ ¢ð É̈¾¨Ä¯µøÈ 

À´õº¤²ø£ø− Áì½ Î‡¤£º®£ö¸ ¢ð¨É¾¨Ä¯µøÈÍ¸¤²½®¾¤ §‡¤¢ðÃ¹Éê¾¤Â£¤¡¾−§ Ȩ̀¨ÀÍõº Ã−¡¾− ö̈¡ É̈¾¨, 

ÁªÈ¦½«¾−ê† ®ºÈ−ÃÏÈ Á È́−À¢ö¾À¥í¾¥½À ñ̄−°øÉ¥ñ©¦ñ−Àºö¾Àº¤ (ì¾¨ì½º¼© À®…¤Ã−Àº¡½¦¾− 

ª¾ª½ì¾¤ªò©£ñ©). 

5.1.2.  ¦¿ìñ®À¢©ºÈ¾¤À¡ñ®−Õªº−Àêò¤ ¢º¤À¢̂º− 

¡). ¡¾−À§¾½À¥̂º− Ã−À¢©ºÈ¾¤ÂªÈ¤ 

 À− ˆº¥¾¡ Ȩ̀¾ È̄¾Ä É́ Ã−À¢©ºÈ¾¤Âª¤ ¦ Ȩ̀−Ã¹ È̈ «õ¡ê¿ì¾¨ ©„¤−̃− ¥‡¤À»ñ©Ã¹É ¦ Ȩ̀−Àêò¤ 

¢º¤À¢©ºÈ¾¤ÂªÈ¤ ´ó¡¾−¯È¼−Á¯¤ ¥¾¡¦½²¾® ê†À£ó¨À ñ̄−¯È¾Ä´Éê†º÷©ö´¦ö´®ø− Ä©É¡¾¨´¾À ñ̄−¯È¾ÀÍ‰¾, 

¯È¾§÷©Â§´ Áì½ ê‰¤¹ É̈¾ ºñ−À− ˆº¤´¾¥¾¡Í¾¨¦¾À¹© £õ©„¤Ä©ÉÀ í̧¾´¾¢É¾¤Àêò¤− ˜−, ¥½ ñ̈¤ÀÍõºµøÈ 

¡ðÀ¯ñ−²¼¤ÁªÈ¯È¾¯½¦ö´ ê†³œ−³ø£õ− Ã−®¾¤®ºÈ− Â©¨¦½À²¾½ Ã−À¢©ê†´ó£¸¾´£ºÉ¨§ñ−¦ø¤ §‡¤¨¾¡ 

Á¡È¡¾−®÷¡À®ó¡Àê‰¾− ˜−.  ¦½− ˜− Ã−À¢©©„¤¡È¾¸ ¥‡¤¢ºÉ−¢É¾¤¤È¾¨ ê†¥½À¡ó© ó́¡¾−À§¾½À¥̂º−©ò− 

Ã−ì½©ø±ö− Â©¨¦½À²¾½ Ã−À¢©ê†´ó£¸¾´£ºÉ¨§ñ−¦ø¤.  ÁªÈÀ«ò¤µÈ¾¤Ã©¡ðª¾´ ºó¤ª¾´¢Ó ǿ−¯½ìò´¾− 
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−Õ±ö− Ã−À¢©©„¤¡È¾¸ÁìÉ¸ À¹ñ− Ȩ̀¾ Ã−§ Ȩ̀¤À©õº− 6 ¹¾ À©õº− 8, ¯½ìò´¾−Õ±ö− µøÈÃ− ¦º¤Á¢¸¤; 

Í¸¤²½®¾¤ Áì½ §¼¤¢¸¾¤ Á È́−µøÈÃ−ì½©ñ®¦½Àì„¼ÁªÈ 200 ´´ ¹¾ 400 ´´ §‡¤À¹ñ− Ȩ̀¾µøÈÃ−ì½©ñ® 

¯¾−¡¾¤, Áì½ ºó¡¯½¡¾−Î‡¤ À«ò¤ Ȩ̀¾À¢©ºÈ¾¤ÂªÈ¤¦ Ȩ̀−Ã¹ È̈ ¥½À¯ñ−ê‰¤¹ É̈¾ ÁªÈ¡ð¨ñ¤ ó́¥¿²¸¡ 

Ä´É²÷È´ Áì½ È̄¾ªÔ¯½ ȫ−µøÈ, ¥‡¤£¾© Ȩ̀¾ ¡¾−À§¾½À¥ˆº− ¥½®Ò»÷−Á»¤¯¾−Ã©, ö̈¡À¸̃− Ã−¡ðì½− ó 

«É¾¹¾¡ Ȩ̀¾ ¯½§¾¡º− Ã−À¢©©„¤¡È¾¸ ¹¾¡À²†´¢›− Â©¨¡¾− É̈¾¨«…−«¾−À¢í¾´¾, §‡¤¡¾−®÷¡ì÷¡ 

¯È¾Ä´É À²ˆºê¿¡¾−°½ìò© ¹¾¡À²†´¢›− ¡ðº¾©¥½À»ñ©Ã¹Éºñ©ª¾¡¾−À§¾½À¥ˆº−©ò− Áì½ ¡¾−ªö¡ 

ª½¡º− Ã−À¢©©„¤¡È¾¸ À²†´¢›−. 

5.1.3.  ¡¾−¦ø−À¦ñ¨ Áì½ °ö−¡½êö® À− ˆº¤¥¾¡ê†ª̃¤ Áì½ Â£¤¯½¡º®¦É¾¤ªÈ¾¤Å ¢º¤Â£¤¡¾− 

¡). À¢©¦É¾¤À¢ˆº− Áì½ À¢©ºÈ¾¤À¡ñ®−Õ 

 £õ©„¤ê†Ä©ÉÀ í̧¾´¾¢É¾¤Àêò¤− ˜−, ó́À− œºê†¯È¾Ä´Éêñ¤Ïö© Ã−À¢©À¢̂º− Áì½ À¢©ºÈ¾¤À¡ñ®−Õ 

¯½´¾− 616 À»ñ¡ª¾ ê†¥½«õ¡−Õ« Ȩ́´, Ã−−̃− ´ó¯È¾¯½¦ö´ ¯½´¾− 53 À»ñ¡ª¾ Áì½ È̄¾ÀÍ‰¾ Áì½ 

¯È¾²÷È´ ê†À¯ñ−¯È¾§÷©Â§´ ¯½´¾− 563 À»ñ¡ª¾.  Ã−À¢©ê†¨ñ¤´ó È̄¾ Â©¨¦½À²¾½ Ã−À¢© È̄¾¯½¦ö´ 

§½− ò©Ä´É¦ Ȩ̀−Ã¹ È̈ ê†´ó£÷−£È¾ê¾¤ ©É¾−¡¾−£É¾ Á È́−Ä©É«õ¡¢÷©£í−ÁìÉ¸ ¨ñ¤ÀÍõºÁªÈÄ´É®¾¤§½− ò© 

ê†À¯ñ−Ä´É−ºÉ¨ ¯½À²©Ä É́À− œºººÈ− £õ©„¤Ä©É¨ö¡¢›− Ã−¢Ó ¡ ¢º¤ 5.1.1. 

 

¢). À¢©¡Ò¦É¾¤À»õº−¥ñ¡ (Powerhouse) 

 ºó¤ª¾´°ö−¡¾−¦¿Í¸© Ã−À¢©©„¤¡È¾¸− š, £¾© Ȩ̀¾ ó́¯È¾Ä´É ê†À¯ñ−¯È¾©ö¤©ò® (Evergreen 

Forest) Áì½ È̄¾¯½¦ö´ (Mixed Decidious Forest) ¯½´¾− 5 À»ñ¡ª¾ ¥½Ä©É»ñ®°ö−¡½êö® 

¥¾¡¡¾−®÷¡À®ó¡.  Ã−À¢© È̄¾©„¤¡È¾¸ ¨ñ¤´ó§½−ò©²ñ−Ä´É ê†´ó£÷−£È¾ê¾¤©É¾−¡¾−£É¾ À§„−: Ä É́ÂìÈ¤ 

ÀìÈ¤, Ä´É»™¤, Ä´É¡Ò¢šÏø, Ä´É¦óÄ£ªí−, Ä´É©øÈ±É¾¨, Ä´ÉÀ¯õº¨©ö¤, Ä´É¨ö´¹ó−/ ö̈´°¾, Ä´É¡¸¾¤Á©¤, 

Ä´É¨¾−, Ä´É¦ö¤, Ä´Éì¾¤¥ò¡, Ä´É§¾¨.  Ä´É¥¿−¸−©„¤¡È¾¸−š Á´È− ó́ÎÉ¾ªÉ¾¤ ¦½Àì„¨ ÁªÈ 40 ¹¾ 80 

§ñ¤ªóÁ ñ́©.  À«ò¤µÈ¾¤Ã©¡ðª¾´ È̄¾Ä´ÉÃ−À¢©©„¤¡È¾¸ ®ÒÄ©É«õ¡¥ñ© Íõ −º−Ã−À¯ñ−¯È¾¦½¹¤¸−, 

¯È¾¯ºÉ¤¡ñ− Áì½ È̄¾°½ìò©.  

 

£). À¦˜−ê¾¤¥¾¡ê¾¤Àì¡ 7 À¢í¾¦øÈªö¸À¢ˆº− (Dam Dite) 

 ¡¾−¡Ò¦É¾¤À¦˜−ê¾¤ ¥¾¡ À¦˜−ê¾¤Àì¡ 7 À¢í¾¦øÈªö¸À¢ˆº− (ºó¤ª¾´ °ö−¡¾−¦ô¡ ¦¾£¸¾´À ñ̄− 

Ä¯Ä©É ¢º¤®ðìò¦ñ© Energy Equity Corporation Ltd. Ã−À©õº− 2, 1997) Á È́−«õ¡£ñ©Àìõº¡ Áì½ 

¡¿−ö©ì¼®Ä¯ª¾´−Õ²ñ© ìö¤´¾ê¾¤êò©ÃªÉ §‡¤´óì¸¤¨¾¸¯½´¾− 20 ¡òÂìÁ´ñ©.  ¡¾−¡Ò¦É¾¤À¦˜−ê¾¤ 

©„¤¡È¾¸ ¥½À ñ̄−À¦˜−ê¾¤«¾¸º− §‡¤¥½¡¸´Àºö¾ ê†©ò−ÁªÈì½¯½À²© £õ: ê‰¤¹ É̈¾ ¯½´¾− 26 À»ñ¡ª¾ 

Áì½ À ñ̄−¯È¾ÀÍ‰¾ ¯½´¾− 1,5 À»ñ¡ª¾ (À®…¤»ø®²¾® ê†ªò©£ñ©). 

 

¤). À¦˜−ê¾¤¥¾¡ªö¸À¢ˆº− À¢í¾¦øÈÀ»õº−¥ñ¡ (Powerhouse) 

 À− ˆº¤¥¾¡ Ȩ̀¾ È̄¾Ä´É Ã−À¢©ÁªÈ À¢ˆº− Ä¯¹¾ À¢©¡Ò¦É¾¤À»õº−¥ñ¡ ñ̈¤¢ºÉ−¢É¾¤º÷©ö´¦ö´®ø− 

©„¤− ˜− ¡¾−¡Ò¦É¾¤À¦̃−ê¾¤ ÁªÈ ÁªÈªö¸À¢ˆº− Ä¯¹¾ À¢©¡Ò¦É¾¤À»õº−¥ñ¡ §‡¤À ñ̄−À¦˜−ê¾¤«¾¸º− 
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ê†´óì¸¤¨¾¸¯½´¾− 14 ¡òÂìÁ´ñ© ¥½¡¸´Àºö¾ Áì½ ¦‰¤°ö−¡½êö®Àìñ¡−ºÉ¨ ªÒ¯È¾Ä´É êñ¤Ïö© 

¯½´¾− 18 À»ñ¡ª¾ Ã−− ˜− ó́: È̄¾©ö¤©ò® ¯½´¾− 9 À»ñ¡ª¾, È̄¾¯½¦ö´ ¯½´¾− 2 À»ñ¡ª¾ Áì½ 

¯È¾ÀÍ‰¾/ È̄¾²÷È´§§÷©Â§´ ¯½´¾− 7 À»ñ¡ª¾.  ®ñ−©¾§½−ò©²ñ−Ä´É ¦ Ȩ̀−Ã¹ È̈ Ã−À¢©©„¤¡È¾¸ 

¥½À¯ñ−Ä´ÉÀ− œºººÈ− §‡¤´ó®¾¤§½−ò©ê†´ó£÷−£È¾ê¾¤©É¾−¡¾−£É¾ ©„¤ê†Ä©É¨ö¡Ã¹ÉÀ¹ñ− Ã−¢Ó ¢, 5.1.3 

Àêò¤− š.   

 À«ò¤µÈ¾¤Ã©¡ðª¾´ ¡ºÈ−ê†¥½©¿À−ó−Â£¤¡¾− ¥½ªºÉ¤Ä©É©¿À− ó−¡¾−¦¿Í¸©ì½º¼© À²̂º¡¿ 

− ö©¢º®À¢© Áì½ À¡ñ®¡¿¢Ó´ø−§½− ò©²ñ−Ä´É Áì½ ¯½À ó́−®ðìò´¾©Ä É́µõ−ªí− Â©¨¦½À²¾½  Ã−À¢© 

ê†¥½¡Ò¦É¾¤À»õº−¥ñ¡ §‡¤¸¼¡¤¾− ©„¤¡È¾¸ Á È́−µøÈ²¾¨ÃªÉ£¸¾´»ñ®°ò©§º® ¢º¤¡ö´ È̄¾Ä´É » Ȩ̀´¡ñ® 

¢½ÁÎ¤ È̄¾Ä´ÉÁ¢¸¤ Áì½ È̄¾Ä É́À´õº¤ ê†Â£¤¡¾−ª̃¤µøÈ. ²¾¨Íñ¤Ä©É»ñ®º½− ÷¨¾©¥¾¡ìñ©«½®¾− 

Â©¨¡¾−−¿¦½ÀÎó ¢º¤ ¢½ÁÎ¤¡¾− ê†¡È¼¸¢ºÉ¤ÁìÉ¸ ¥‡¤¥½¦¾´¾© ©¿À− ó−¡¾−¢÷©£í−Ä©É.  

¡¾−¢÷©£í− ¥½ªºÉ¤¯½ªò®ñ© ª¾´ì½®¼® ¡¾−ê†¡È¼¸¢ºÉ¤ µÈ¾¤À¢˜´¤¸©.  À¥í¾¢º¤Â£¤¡¾− Íõ 

®ðìò¦ñ©¡Ò¦É¾¤ ê†Ä©É»ñ®º½− ÷¨¾©¥¾¡À¥í¾¢º¤Â£¤¡¾− ¥½ªºÉ¤Ä©É¥È¾¨£È¾¦™−À¯õº¤ªÈ¾¤Å êñ¤Ïö© 

Ã−¡¾−©¿À−ó−¡¾−¦¿Í¸©.  ¡¾−¢¾¨Ä É́ ê†¢÷©£í−ºº¡ ¥¾¡À¢©¡Ò¦É¾¤À¢̂º− ¥½ªºÉ¤À ñ̄−Ä¯ª¾´ 

ì½®¼® Íñ¡¡¾− ê†¡È¼¸¢ºÉ¤.  Ã−À¢©ê†´ó¡¾−®÷¡À®ó¡ Áì½ ¡Ò¦É¾¤§‰¸£¾¸ À§„−: ê¾¤§º¨, ê†²ñ¡ 

¡¿´½¡º−, ¦½«¾−ê†À¡ñ®´É¼− ņ̃©«÷º÷¯½¡º−ªÈ¾¤Å ¥½ªºÉ¤ Ä©É»ñ®¡¾−³œ−³ø£õ− ²¾¨Íñ¤ê†¡¾− 

¡Ò¦É¾¤ ¦¿Àìñ© Â©¨Á È́−À¥í¾¢º¤Â£¤¡¾− ¥½À ñ̄−°øÉ»ñ®°ò©§º® êñ¤Ïö©.  

 ¡ºÈ−©¿À−ó−¡¾−¡Ò¦É¾¤, ¥¿À ñ̄−¥½ªºÉ¤ Ä©É¢÷©£í−Ä´É Ã−À¢©©„¤¡È¾¸ êñ¤Ïö© ºº¡, Ã−Äì¨½ 

©¿À− ó−¡¾−¢÷©£í−Ä´É, ¸¼¡¤¾−¡¾−£÷É´£º¤ ¡¸©¡¾ Áì½ ªò©ª¾´ ¡¾−¢÷©£í− Áì½ ì¾¡Á¡ÈÄ´É 

Á´È−£¸¾´»ñ®°ò©§º® ¢º¤¢½ÁÎ¤ È̄¾Ä´ÉÁ¢¸¤ Áì½ È̄¾Ä´ÉÀ´õº¤.  ¦¿ìñ®¡¾−£÷É´£º¤ ªò©ª¾´ 

Áì½ ¡¸©¡¾ ¡¾−©¿À− ó−¡ò©¥½¡¾−º̂−Å ê†ªò©²ñ−¡ñ®¸¼¡¤¾− ¦…¤Á¸©ìºÉ´ Áì½ ¦ñ¤£ö´ 

Ã−À¢©Â£¤¡¾− Á È́−−º−µøÈÃ−£¸¾´»ñ®°ò©§º® ¢º¤ £½−½¡¿´½¡¾− Áì½ ¡¾−¡¸©¡¾ 

¢º¤ºö¤¡¾−Àº¡½ì¾©.  ¡¾−¯½ªò®ñ© ì½®¼®¡ö©Ï¾¨ ¡È¼¸¡ñ®¢Ó¹É¾´ Ã−¡¾−®÷¡ì÷¡ ê¿ì¾¨ È̄¾Ä´É, 

§ñ®²½¨¾¡º−¯È¾Ä É́, ¦ñ© È̄¾ Áì½ ¦ñ©−Õ ì¸´êñ¤¦…¤Á¸©ìºÉ´ ¥½ªºÉ¤«õ¡®ñ¤£ñ®Ã§ÉµÈ¾¤À¢˜´¤¸©.  

À¥í¾¢º¤Â£¤¡¾− ¥½À ñ̄−°øÉ»ñ®°ò©§º® Ã−¡¾−À°ó¨Á°È ¡ö©Ï¾¨ Áì½ ì½®¼®¡¾−ªÈ¾¤Å êñ¤Ïö© 

ê†¡È¼¸¢ºÉ¤ Ã−Äì¨½¡¾−¡Ò¦É¾¤Â£¤¡¾− §‡¤®¾¤´¾©ª½¡¾−ê†¦¿£ñ− ¥½ªºÉ¤Ä©Éì½®÷Ä Ȩ́µÈ¾¤¥½Á¥É¤ 

Ã−¦ñ−¨¾ ì½¹ Ȩ̀¾¤À¥í¾¢º¤Â£¤¡¾− Áì½ °øÉ»ñ®ÀÏö¾¡Ò¦É¾¤. 

5.1.4.  ¡¾−−¿Ã§Éê†©ò− Áì½ ¡¾− ö̈¡ É̈¾¨ ¥ñ©¦ñ− 

 ¥¿−¸−ê†©ò− ê†À¯ñ−−¾¢º¤¯½§¾§ö− êñ¤Ïö© ê†¥½Ä©É»ñ®°ö−¡½êö® Á´È−¯½´¾− 50 À»ñ¡ª¾ 

§‡¤¢›−¡ñ®¯½§¾§ö− ¥¿−¸− 49 £º®£ö̧  Ã−®É¾−¥ò´, §‡¤ªÒ¡ñ®°ö−À¦ñ¼¹¾¨©„¤¡È¾¸ Á´È−¥½Ä©É»ñ®¡¾− 

§ö©À§ó¨ µÈ¾¤¦ö´¾¹© ¦ö´°ö−.  Íñ¡¡¾−²œ−«¾− Ã−¡¾−À¸−£õ− ªÒ¡ñ®°ö−À¦ñ¼¹¾¨©„¤¡È¾¸ Á´È− 

À¥í¾¢º¤ °øÉÄ©É»ñ®°ö−¡½êö® ¥½¦½ÀÎóê¾¤Àìõº¡Àº¤ §‡¤º¾©¥½À¯ñ− À¤ò−¦ö© ª¾´´ø−£È¾ê¼®Àê‰¾, 

À¯ñ−ê†©ò−, Â©¨¡¾−¥ñ©¦ñ−ê†©ò− µøÈÀ¢©º̂−Åêö©Áê− Íõ À¯ñ− ņ̃©«÷¦…¤¢º¤ ª¾´ ǿ−£È¾Àê‰¾ê¼´¡ñ−.  

®ö©»¼− ¥¾¡Í¾¨ÅÂ£¤¡¾− Ã−Äì¨½°È¾−´¾ Á´È− ¯½§¾§ö−°øÉÄ©É»ñ®°ö−¡½êö®¦ Ȩ̀−Ã¹ È̈ Á´È− 

¦½ÀÎó¢ðêö©Áê− À¯ñ−ê†©ò− Â©¨¡¾−¥ñ©¦ñ−ê†©ò−ê¿¡ò− µøÈÀ¢©ºˆ−Å ê†ÀÏ¾½¦ö´Ã¹ÉÃÏÈ.  Ã−¡ðì½− ó 
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¢º¤Â£¤¡¾−−Õ¤ˆ´ 5, ¯½§¾§ö−¦ Ȩ̀−Ã¹ È̈ Ã−¥¿−¸− 49 £º®£ö¸ ê†Ä©É»ñ®°ö−¡½êö® ¦½ÀÎó 

¢ð¡¾−êö©Áê−À¯ñ− £¸¾¨ Íõ ¤ö¸ ª¾´ ǿ−£È¾Àê‰¾ê¼´.  ´ó²¼¤ÁªÈ 3 £º®£ö¸ ê†´ó¥÷©¯½¦ö¤ 

µ¾¡ ö̈¡ É̈¾¨ Ä¯©¿ìö¤§ó ò̧© µøÈÀ¢©º̂− Â©¨¦½ÀÎóÃ¹ÉÂ£¤¡¾−§ Ȩ̀¨ÀÍõº Ã−¡¾−¨ö¡ É̈¾¨ Áì½ 

¦½Îº¤ À¢í¾¡ò−Ã¹É²¼¤²ð Ã− 03 ¯óê¿ºò©.  Ã−¥¿−¸− 3 £º®£ö¸− ˜−, 2 £º®£ö¸ ¦½ÀÎó¢ð¨ö¡ É̈¾¨ 

Ä¯µøÈ À´õº¤²ø£ø− Áì½ Î‡¤£º®£ö¸ ¦½ÀÎó¨ö¡ É̈¾¨Ä¯ À´õº¤Í¸¤²½®¾¤. Ã−À¢©Â£¤¡¾− 

Á´È−®Ò ó́À»õº− §¾− Áì½ ¦…¤ ÷̄¡¦É¾¤Ã©Å ê†¥½Ä©É»ñ® °ö−¡½êö®, ¦½− ˜− ¥‡¤®Ò´ó¡¾−¨ö¡ É̈¾¨¥ñ©¦ñ− 

−º¡¥¾¡ 3 £º®£ö¸ £õ©„¤ê†¡È¾¸´¾− ˜−.    

 

5.2. °ö−¡½êö® Ã−Äì¨½¡¾−¡Ò¦É¾¤Â£¤¡¾− 

5.2.1.  °ö−¡½êö®ªÒ¡ñ® ì½®ö®§ó¸½ ò̧ê½¨¾ 

¡). °ö−¡½êö® ªÒ¡ñ®§ñ®²½¨¾¡º−−Õ Áì½ ¦ñ©−Õ 

 Ã−Äì¨½¡¾−¡Ò¦É¾¤Â£¤¡¾− «õÀ¯ñ−Äì¨½ê†¦¿£ñ−ê†¦÷© §‡¤º¾©¡ÒÃ¹ÉÀ¡ó©°ö−¡½êö® ªÒ¡ñ® 

§ñ®²½¨¾¡º−−Õ ì¸´êñ¤ ¦ñ©−Õ Áì½ ¦…¤ê†´ó§ó ò̧©Ã−−Õ À− ˆº¤¥¾¡¡¾−¯È¼−Á¯¤ ¢º¤£÷−−½²¾® 

¢º¤−Õ ¨ºÉ−¡¾−À§¾½À¥ˆº−©ò− ¦¾À¹©´¾¥¾¡¡¾−®÷¡À®ó¡ Áì½ ©ñ© ñ̄®²œ−ê†, ¡¾−¢÷©À¥¾½ Áì½ 

¡¾−«ö´©ò− ºˆ−Å.  ®ñ−¹¾©„¤¡È¾¸− š £¾© Ȩ̀¾¥½´ó°ö−¡½êö®ê†»É¾¨Á»¤ ²¼¤ÁªÈÃ−Äì¨½¦̃− Â©¨¦½ 

À²¾½ Ã−ì½©ø±ö−Àê‰¾−̃−, ¦¿ìñ®ì½©øÁìÉ¤ º¾©¥½®Ò¦‰¤°ö−¡½êö®ê†»É¾¨Á»¤²ð¯¾−Ã©.  À«ò¤µÈ¾¤Ã© 

¡ðª¾´ À²̂ºÍÐ©°ºÈ−°ö−¡½êö®ê†º¾©À¡ó©¢›− ªÒ¡ñ®§ñ®²½¨¾¡º−−Õ Áì½ ¦ñ©−Õ, ¡¾−©¿À− ó− 

¡ò©¥½¡¾−¡Ò¦É¾¤ªÈ¾¤Å ê†¦¿£ñ− ê†º¾©¥½¦‰¤°ö−¡½êö®»É¾¨Á»¤ ¥½ªºÉ¤Ä©É©¿À− ó−¦½À²¾½ ÁªÈÃ− 

ì½©øÁìÉ¤Àê‰¾−̃−.  £¼¤£øÈ¡ñ−− ˜− ¡¾−£¸®£÷´ ¡¾−»‰¸ÄÍ ¢º¤−Õ´ñ−, ê¾©À£ ó́ («É¾ ó́) Áì½ 

¦…¤À¦©ÀÍõºº̂−Å ¥½ªºÉ¤À ñ̄−Ä¯ª¾´ì½®¼®Íñ¡¡¾−µÈ¾¤À¢̃´¤¸©. 

 

¢). °ö−¡½êö® ªÒ¡ñ®¦ñ© È̄¾ Áì½ ê†µøÈº¾Ã¦ ¢º¤¦ñ© È̄¾ 

 À− ˆº¤¥¾¡ Ȩ̀¾ È̄¾Ä´É ê†À¯ñ−¯È¾©ö¤©ò® Áì½ À ñ̄−ê†µøÈº¾Ã¦¢º¤¦ñ© È̄¾¥¿−¸−Î‡¤ (À§„−: Ïø¯È¾, 

¤ÑÀÍõº´, Áì−, Àª‰¾, − ö¡¢¸¾, Ä¡È¯È¾ Áì½ − ö¡®¾¤§½− ò©) ¯½´¾− 18 À»ñ¡ª¾ Ã−À¢©¡Ò¦É¾¤ 

À»õº−¥ñ¡ Áì½ À¦̃−ê¾¤¥¾¡À¢̂º− À¢í¾Ä¯¹¾À»õº−¥ñ¡ ¥½«õ¡®÷¡À®ó¡ ©„¤− ˜− ¥‡¤º¾©¥½¦‰¤°ö−¡½êö® 

Àìñ¡−ºÉ¨ ªÒ¡ñ®À¢©ê†µøÈº¾Ã¦¢º¤¦ñ© È̄¾, À«ò¤ Ȩ̀¾À¢©©„¤¡È¾¸ ¥½®Ò¯½¡ö©´ó ¦ñ© È̄¾ê† ó́£÷−£È¾¦ø¤¡ðª¾´, 

ÁªÈÀ¢©©„¤¡È¾¸ ¡ðÀ¯ñ−ê¾¤ê¼¸¢º¤¦ñ© È̄¾ ì½¹ Ȩ̀¾¤ À¢©²ø¦ø¤ ìö¤¦øÈ Á´È−Õ¤ˆ´, ©„¤− ˜− ¦ñ© È̄¾ 

Ã−À¢©Ã¡É£¼¤ ¡ð¥½Ä©É»ñ®°ö−¡½êö® ¥¾¡¦¼¤¢º¤À£̂º¤¥ñ¡ Ã−À¸ì¾ ©¿À− ó−¡¾− ¡Ò¦É¾¤ À§„−©¼¸¡ñ−.  

À²ˆºÍÐ©°ºÈ−°ö−¡½êö®©„¤¡È¾¸, ¡¾−¯½ªò®ñ© ì½®¼®¡ö©Ï¾¨ ¡È¼¸¡ñ® ¢Ó¹É¾´ Ã−¡¾−®÷¡ì÷¡ 

ê¿ì¾¨ È̄¾Ä´É ê†À¯ñ−ê†µøÈº¾Ã¦¢º¤ ¦ñ© È̄¾ µøÈ−º¡À¢©Â£¤¡¾− ê†®ÒÄ©É»ñ® º½− ÷¨¾© ¥½ªºÉ¤ 

«õ¡®ñ¤£ñ®Ã§É µÈ¾¤À¢̃´¤¸©.  À¥í¾¢º¤Â£¤¡¾− ¦ö´êñ®¡ñ®°øÉ»ñ®ÀÏö¾¡Ò¦É¾¤ ¥½À ñ̄−°øÉ »ñ®°ò©§º® 

Ã−¡¾−À°ó¨Á°È ¡ö©Ï¾¨ Áì½ ì½®¼®¡¾−ªÈ¾¤Å ê†¡È¼¸¢ºÉ¤ êñ¤Ïö©, ®¾¤´¾©ª½¡¾−ê†¦¿£ñ− 

¥½ªºÉ¤Ä©Éì½®÷Ä Ȩ́µÈ¾¤¥½Á¥É¤ Ã−¦ñ−¨¾ ì½¹¸È¾¤ À¥í¾¢º¤Â£¤¡¾− Áì½ °øÉ»ñ®ÀÏö¾¡Ò¦É¾¤ À§„−: 

¡¾−¡¿−ö©À¸ì¾ Ã−¡¾−¡Ò¦É¾¤ §‡¤¥½ªºÉ¤¯½ªò®ñ© ¦½À²¾½ Ã−À¸ì¾ ¡¾¤À ņ̃− Àê‰¾− ˜−. 

 



Dongsay Company Ltd. (DSC). EIA-Executive Summary, Sept. 2007 16

£). ¦…¤À¦©ÀÍõº ¥¾¡¡¾−¡Ò¦É¾¤Â£¤¡¾− Áì½ ¡¾−¡¿¥ñ© ¦…¤À¦©ÀÍõº ©„¤¡È¾¸ 

 ¡¾−¡Ò¦É¾¤Â£¤¡¾− £¾© Ȩ̀¾ ¥½¡ÒÃ¹ÉÀ¡ó© Íõ ´ó¡¾−¢÷©À¥¾½©ò− ¯½´¾− 200.000 Á´ñ©¡ºÉ−, 

§‡¤ªí−ªð Á´È−´¾¥¾¡ ¡¾−¢÷©À¥¾½º÷Â´¤ÃªÉ©ò− (Headrace Tunnel) §‡¤¥½ ó́êñ¤©ò−, ¹ó− Áì½ 

§¾¨¯½ ȫ−¡ñ−µøÈ.  ¦…¤À¦©ÀÍõº ©„¤¡È¾¸− š ¥½¡¾¨À ñ̄−¡º¤©ò−ºñ−Ã¹ È̈, ÁªÈÀ«ò¤µÈ¾¤Ã©¡ðª¾´ ¥¿−¸− 

Î‡¤ º¾©¦¾´¾©−¿Ã§ÉÀ¢í¾Ã−¡¾− ñ̄® ÷̄¤ Íõ ¯ñ®ì½©ñ®²œ−ê†, Íõ Ã§ÉÃ−¡¾−¡Ò¦É¾¤º̂−ÅÃ−À¢©Â£¤¡¾− 

Â©¨¦½À²¾½ ¦ Ȩ̀−ê†À¯ñ−¹ó− Áì½ §¾¨.  À²̂ºÍÐ©°ºÈ−°ö−¡½êö® ¥¾¡®ñ−¹¾©„¤¡È¾¸− š ¡¾−¡¿−ö© 

¦½«¾−ê†Å¥½À¡ñ®´É¼− ¡º¤©ò−©„¤¡È¾¸Ã¹ÉÀÏ¾½¦ö´ ¥½ªºÉ¤Ä©É£¿− ô¤À«ò¤ ®ñ−¹¾¦…¤Á¸©ìºÉ´ À§„−: 

¥½ªºÉ¤ ÍšìÉ¼¤¡¾−¡º¤ªñ−ê¾¤−Õ, ¡º¤Ã¹É¹È¾¤Ã¡Á£´Á È́−Õ, ¡º¤Ã−À¢©ê†®Ò´ó¯È¾Ä É́ (®Òº½− ÷¨¾© 

Ã¹É−¿Ã§É Íõ ®÷¡À®ó¡ ¦½«¾−ê†Å ñ̈¤´ó¯È¾Ä É́¯ö¡£÷´ À²ˆºÀ ñ̄−¦½«¾−ê†À¡ñ®´É¼− ¦…¤À¦©ÀÍõº ©„¤¡È¾¸ 

êñ¤Ïö©).  ²¾¨Íñ¤Â£¤¡¾−¦¿Àìñ© ¡º¤©ò−©„¤¡È¾¸ ¥½ªºÉ¤Ä©É¯ñ® ÷̄¤ Íõ ©ñ© ñ̄® Ã¹É£õ−¦øÈ¦½²¾®À©ó´ 

ª¾´Á°−¡¾−£¸®£÷´ ¦…¤Á¸©ìºÉ´ (EMP). 

 

¤). À¦˜−ê¾¤À¢í¾¦øÈÀ¢©¡Ò¦É¾¤Â£¤¡¾− (Access Roads) 

 Ã−¡¾−©¿À−ó−Â£¤¡¾− ´ó£¸¾´¥¿À¯ñ− ¥½ªºÉ¤Ä©É¦É¾¤À¦˜−ê¾¤À¢í¾¦øÈÁªÈì½À¢©¡Ò¦É¾¤, Ã−− š 

´ó¦º¤À¦̃−ê¾¤ ê†À¯ñ−À¦˜−ê¾¤ê†¥½«õ¡−¿Ã§É«¾¸º− £õ: À¦˜−ê¾¤ ¥¾¡ «½Îö−Àì¡ 7 (¦¾ì¾²ø£ø−ŒŒ 

§¼¤¢¸¾¤) À¢í¾¹¾À¢©¡Ò¦É¾¤À¢ˆº− (¯½´¾− 20 ¡´) Áì½ À¦̃−ê¾¤ ¥¾¡À¢©¡Ò¦É¾¤À¢ˆº− À¢í¾¹¾ 

À¢©¡Ò¦É¾¤À»õº−¥ñ¡ (¯½´¾− 14 ¡´).  À− ˆº¤¥¾¡À¢©©„¤¡È¾¸ À¯ñ−À¢©²ø©º¨, ó́£¸¾´£ºÉ¨§ñ−¦ø¤, 

©„¤− ˜− ¡¾−¡Ò¦É¾¤À¦̃−ê¾¤ ¥½À ñ̄−Ä¯ª¾´À¦̃−ì½©ñ® (Contour) Áì½ ¥½ªºÉ¤´óì½®ö®ì½®¾¨−Õ 

µÈ¾¤²¼¤²ð êñ¤− š¡ðÀ²ˆºÍÐ©°ºÈ−¡¾−À§¾½À¥̂º−©ò−.  À«ò¤µÈ¾¤Ã©¡ðª¾´ ¡¾−¡Ò¦É¾¤À¦̃−ê¾¤ ¥½®Ò¦‰¤ 

°ö−¡½êö® Ã¹ÉÁ¡È§ñ®²½¨¾¡º− È̄¾Ä´É Áì½ ¡¾−−¿Ã§Éê†©ò−Í¾¨¯¾−Ã© À− ˆº¤¥¾¡¸È¾ À¢©©„¤¡È¾¸ 

À¯ñ−¯È¾À¹ù‰¾. 

5.2.2.  °ö−¡½êö® ê¾¤©É¾−¦ñ¤£ö´ 

¡). °ö−¡½êö® ¥¾¡¢š±÷È− 

 À− ˆº¤¥¾¡ Ȩ̀¾ ®Ò´ó®É¾−Ã©ê†ª˜¤Ã¡É¡ñ®À¢©¡Ò¦É¾¤Â£¤¡¾− ì¸´êñ¤ À¢©¡Ò¦É¾¤À¢ˆº−, À¢©¡Ò¦É¾¤ 

À»õº−¥ñ¡, À¢©¡Ò¦É¾¤À¦̃−ê¾¤ Áì½ À¢©¡Ò¦É¾¤º̂−Å, ©„¤− ˜− ®ñ−¹¾ ö́−ì½²ò© Íõ °ö−¡½êö® ¥¾¡¢š±÷È− 

¥‡¤«õ Ȩ̀¾ ´óÎºÉ¨ Íõ ®Ò´óÀìó¨ ªÒ¯½§¾§ö− µøÈÃ−À¢©Ã¡É£¼¤ ö̈¡À¸̃− °ö−¡½êö®ê†º¾©À¡ó©¢›− ªÒ¡ñ® 

¡¿´½¡º−¡Ò¦É¾¤Àê‰¾−̃−. ¦¿ìñ®´¾©ª½¡¾−ÍÐ©°ºÈ−°ö−¡½êö®©„¤¡È¾¸ ªÒ¡ñ®¡¿´½¡º− Á´È−¥½ªºÉ¤ 

Ä©É»ñ®¡¾− Àºö¾Ã¥Ã¦È Áì½ °øÉ»ñ®ÀÏö¾¡Ò¦É¾¤Â£¤¡¾− ¥½ªºÉ¤´ó´¾©ª½¡¾−ê†ÀÏ¾½¦ö´ À§„−: ¥½ªºÉ¤ 

´óÀ£ˆº¤¯ºÉ¤¡ñ− ¦¿ìñ®¡¿´½¡º− µÈ¾¤²¼¤²ð Áì½ ªºÉ¤Ä©ÉÃ§É−Õ¹ö© (¹ö−ê¾¤¢ö−¦‰¤ Íõ À¢©¡Ò¦É¾¤ 

ê†ÍÒÁÍ´) À²ˆºÍÐ©°ºÈ−¢š±÷È−. 

 

¢). °ö−¡½êö® ¥¾¡¦¼¤ Áì½ ¡¾−¦„−¦½Àêõº− 

 £õ©„¤ê†¡È¾¸¢É¾¤Àêò¤− š Ã−À¢©¡Ò¦É¾¤Â£¤¡¾− ®Ò´ó®É¾−Ã©ê†ª˜¤Ã¡É¡ñ®À¢©¡Ò¦É¾¤Â£¤¡¾−, ©„¤− ˜− 

®ñ−¹¾°ö−¡½êö® ¥¾¡¦¼¤ Íõ ¡¾−¦„¤¦½Àêõº− ¥‡¤«õ Ȩ̀¾ ´óÎºÉ¨ Íõ ®Ò´óÀìó¨ ªÒ¯½§¾§ö− µøÈÃ−À¢© 
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Ã¡É£¼¤ ö̈¡À¸̃− °ö−¡½êö®ê†º¾©À¡ó©¢›− ªÒ¡ñ® ¡¿´½¡º−¡Ò¦É¾¤Àê‰¾−̃−. ¦¿ìñ®´¾©ª½¡¾− ÍÐ©°ºÈ− 

°ö−¡½êö®©„¤¡È¾¸, °øÉ»ñ®ÀÏö¾¡Ò¦É¾¤Â£¤¡¾− ¥½ªºÉ¤´ó´¾©ª½¡¾−ê†ÀÏ¾½¦ö´ À§„−: ¥½ªºÉ¤´óÀ£ˆº¤ 

¯ºÉ¤¡ñ−¦¼¤ (À£̂º¤ºñ©¹ø) ¦¿ìñ®¡¿´½¡º− µÈ¾¤²¼¤²ð.  À«ò¤µÈ¾¤Ã©¡ðª¾´ ®ñ−¹¾Àìˆº¤¦¼¤ Áì½ 

¡¾−¦„−¦½Àêõº− ¥½ªºÉ¤Ä©É»ñ®¡¾−£¸®£÷´ ®ÒÃ¹É´ó¦¼¤©ñ¤ À¡ó−ºñ©ª¾ê†¡¿−ö© £õ:  55 À©§óÀ®¸ 

¦¿ìñ®¡¾¤À ņ̃− Áì½ 45 À©§óÀ®¸ ¦¿ìñ®¡¾¤£õ− (ª¾´´¾©«¾−¢º¤ê½−¾£¾−Âì¡) Áì½ ¡¾− 

¡Ò¦É¾¤ ¥½ªºÉ¤©¿À−ó−ÁªÈÃ−À¸ì¾¡¾¤À ņ̃−Àê‰¾− ˜− (ÁªÈ 7 Â´¤À§í¾ ¹¾ 6 Â´¤Áì¤).  

 

£). ®ñ−¹¾ê¾¤©É¾−¦÷¢½²¾® Áì½ £¸¾´¯º©Ä² 

 À²ˆº»ñ¡¦¾¦÷¢½²¾® Áì½ £¸¾´¯º©Ä²¢º¤¡¿´½¡º−, °øÉ»ñ®ÀÏö¾¡Ò¦É¾¤ ¥½ªºÉ¤Ä©É¡½¡¼´ 

Á°−¯ºÉ¤¡ñ−¦÷¢½²¾® Áì½ £¸¾´¯º©Ä²¢º¤¡¿´½¡º− Ã−−̃− º¾©¡¸´Àºö¾ ¡¾−±ô¡ºö®»ö´ 

¯ºÉ¤¡ñ−²½¨¾©ªò©Á¯© Áì½ ®ñ−¹¾¡È¼¸¡ñ®ìø¡ì½À®ó©ê†®Òêñ−Áª¡ (UXO).  °øÉ»ñ®ÀÏö¾¡Ò¦É¾¤ 

¥½ªºÉ¤Ä©É Ȩ̀¾¥É¾¤ §È¼¸§¾−ê¾¤©É¾−¡¾−¦¿Í¸© Áì½ À¡ñ®¡øÉ ìø¡ì½À®ó© À²ˆº©¿À− ó−¡¾−¦¿Í¸© 

Áì½ À¡ñ®¡øÉ («É¾²ö®À¹ñ−), êñ¤− š ¡ðÀ²ˆº»ñ®¯½¡ñ−£¸¾´¯º©Ä² Ã¹ÉÁ¡È §ó ò̧© Áì½ §ñ®¦ò− 

¢º¤ê÷¡²¾¡¦ Ȩ̀− ì¸´êñ¤ À¥í¾¢º¤Â£¤¡¾−, °øÉ»ñ®ÀÏö¾¡Ò¦É¾¤ Áì½ ¯½§¾§ö−.  

 

 ¦¿ìñ®¯½§¾§ö−Ã−À¢©êºÉ¤«…−Ã¡û£¼¤ ®ñ−¹¾ê†´ó£¸¾´¦È¼¤ ¦¸−Ã¹ È̈ ê†¥½ªºÉ¤Ä©ÉÀºö¾Ã¥Ã¦È 

Á´È− º÷¯½ªòÀ¹© ¥¾¡¡¾−¢ö−¦‰¤ ņ̃©«÷º÷¯½¡º− Ã−Äì¨½¡¾−¡Ò¦É¾¤ Â©¨¦½À²¾½ Ã−À¢©²ø©º¨ 

§‡¤´ó¹ö−ê¾¤ê†Á£® Áì½ £ö©ìÉ¼¸ ®Ò Ȩ̀¾ Ã−¹ö−ê¾¤À¦̃−¦¿£ñ− £õ ê¾¤ 13 ÀÎõº Áì½ ê¾¤Àì¡ 7 

¡ð£õ À¦˜−ê¾¤§º¨ À¢í¾¹¾À¢©¡Ò¦É¾¤Â£¤¡¾− §‡¤°øÉê†´ó£¸¾´¦È¼¤¦ø¤¡ Ȩ̀¾ÏøÈ Á´È−À©ñ¡−ºÉ¨.  ®ñ−¹¾ 

°ö−¡½êö®, £¸¾´¦È¼¤ Áì½ º÷¯½ªòÀ¹© ¦ Ȩ̀−Ã¹ È̈ ê†°øÉ»ñ®ÀÏö¾¡Ò¦É¾¤ ¥½ªºÉ¤Ä©ÉÀºö¾Ã¥Ã¦È Á´È− 

´ó¦¾À¹© À¡ó©´¾¥¾¡: 

 ¡¾−¦½Îº¤ì½®ö®¦÷¢¾º½−¾Ä´ Ã−À¢©ê†²ñ¡ ¢º¤¡¿´½¡º− ®Ò²¼¤²ð §‡¤²¾Ã¹ÉÀ¡ó©²½¨¾© 

ªò©Á¯©. 

 ¡¿´½¡º− À£ó¨À ñ̄−²½¨¾©ªò©Á¯© Â©¨®ÒÄ©É»ñ®¡¾−¡¸©À§ñ¡ µÈ¾¤ì½º¼© ì¸´êñ¤ ®ñ−¹¾ 

Ä²¦ñ¤£ö´ Áì½ ²½¨¾©ªò©ªÒê¾¤À²©. 

 ¡¿´½¡º−®Ò´óÀ£ˆº¤¯ºÉ¤¡ñ−Ä²Á»¤¤¾− µÈ¾¤²¼¤²ð À§„−: Ï¸¡, À¡ó®, «ö¤´õ, À£ˆº¤¯ºÉ¤¡ñ−Á¦¤, 

¦¼¤ Áì½ ¢š±÷È− Áì½ º̂−Å ê†¥¿À¯ñ−. 

 ¡¿´½¡º−®ÒÄ©É»ñ®¡¾−±ô¡ºö®»ö´ Ã−¡¾−¯ºÉ¤¡ñ−º÷¯½ªòÀ¹© µÈ¾¤²¼¤²ð Íõ ®Ò¯½ªò®ñ© ª¾´Íñ¡ 

ò̧§¾¡¾−. 

 À£ˆº¤¥ñ¡ Áì½ À£̂º¤ ṍ ê†−¿Ã§ÉÃ−¡¾−¡Ò¦É¾¤ ì¸´êñ¤²½¹¾−½¢ö−¦‰¤ ņ̃©«÷¡Ò¦É¾¤ ®Ò»ñ®¯½¡ñ− 

£÷−−½²¾®. 

 ¡¾−®ñ−ê÷¡−ÕÎñ¡À¡ó− ¢º¤ìö©¢ö−¦‰¤ ņ̃©«÷¡Ò¦É¾¤ Áì½ ÁìÈ−À¡ó−£¸¾´Ä¸ê†¡¿−ö©. 

 ìö©¢ö−¦‰¤ ņ̃©«÷¡Ò¦É¾¤ Â©¨¦½À²¾½ ņ̃©«÷ê†´ó£¸¾´¨¾¸, ´ó£¸¾´¡ Ȩ́¾¤ À¡ó−¡ Ȩ̀¾ ȫ¡¡½ªò ÁªÈ®Ò ó́ 

À£ˆº¤Ï¾¨. 

 ¡¾−ìÈ¸¤ì½À ó́© »ó©£º¤¯½À²− ó, ¦…¤¦ñ¡¦ò© ê†À¯ñ−ê†À§ˆº«õ ¢º¤¯½§¾§ö−®ñ−©¾À°‰¾. 
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 ¡¾−¡¸©¡¾ ìø¡ì½À®ó©ªö¡£É¾¤®Òì½º¼© Áì½ À¡ñ®¡øÉ®ÒÏö©. 

 

5.2.3.  °ö−¡½êö® ê¾¤©É¾−À¦©«½¡ò© 

5.2.3.1.°ö−¡½êö® ê¾¤©É¾−À¦©«½¡ò© ªÒ¡ñ®¯½§¾§ö−êºÉ¤«…− 

¡). Âº¡¾©Ã−¡¾−¦É¾¤¸¼¡À»ñ©¤¾−ê¿ Áì½ ¡¾−£É¾¢¾¨ 

 À«ò¤ Ȩ̀¾¯½§¾§ö−¥¿−¸−Î‡¤ ¥½Ä©É»ñ®°ö−¡½êö®ê¾¤©É¾−ìö® ¥¾¡Â£¤¡¾− À§„−: ¡¾−¦ø−À¦ñ¨ 

Ä»È−¾ ê†À¯ñ−ê†©ò− ê¿¡ò− ÁªÈÀ´̂º¦ö´ê¼®Ã¦È °ö−¡½êö®ê¾¤©É¾−®¸¡ ¥¾¡Â£¤¡¾−ÁìÉ¸ À¹ñ− Ȩ̀¾ 

°ö−¡½êö®ê¾¤©É¾−ìö® ªÒÀ¦©«½¡ò© Á´È−ÎºÉ¨¡ Ȩ̀¾.  Ã−Äì¨½¡¾−¡Ò¦É¾¤Â£¤¡¾− §‡¤¥½Ã§ÉÀ¸ì¾ 4 

¯ó ´ó¡¾−£¾©¡½ Ȩ̀¾ ¥½Ã§ÉÁ»¤¤¾−¡¿´½¡¾− ¯½´¾− 100Œ200 £ö− À²ˆº©¿À−ó−¡ò©¥½¡¿ªÈ¾¤Å 

ê†Áª¡ªÈ¾¤¡ñ−, §‡¤− š «õÀ¯ñ−Âº¡¾©ê†©ó Ã−¡¾−¦É¾¤¸¼¡À»ñ©¤¾−ê¿ Ã¹ÉÁ¡È¯½§¾§ö−ì¾¸ À¸í¾ì¸´, 

À í̧¾¦½À²¾½ ¯½§¾§ö− Ã−À¢©Â£¤¡¾−.  Ã−−š ®Ò¦½À²¾½ ÁªÈÀ¯ñ−¡¿´½¡º− Ã−Â£¤¡¾− ÁªÈ¨ñ¤ 

¦¾´¾© À²†´Âº¡¾© Ã−¡¾−¦É¾¤ì¾¨»ñ® ¥¾¡¡¾−¢¾¨ °ö−°½ìò©¡½¦ò¡¿, À£ˆº¤ È̄¾¢º¤©ö¤ Áì½ 

¹ñ©«½¡¿¥ñ¡¦¾− º̂−Åºó¡.  À«ò¤µÈ¾¤Ã©¡ðª¾´ À²ˆºÀ ñ̄−¡¾−¯½¡º®¦ Ȩ̀− ¦É¾¤ì¾¨»ñ® Ã¹ÉÁ¡È¯½§¾ 

§ö−êºÉ¤«…− À²ˆºÁ¡ÉÄ¢£¸¾´ê÷¡¨¾¡ Ã−ì½©ñ®Ã©Î‡¤, À¥í¾¢º¤Â£¤¡¾− Áì½ °øÉ»ñ®ÀÏö¾¡Ò¦É¾¤ 

£¸−²ò¥¾ì½−¾ Áì½ Ã¹É®÷ìò´½¦ò© Á¡ÈÁ»¤¤¾−êºÉ¤«…− §‡¤®ñ−¹¾©„¤¡È¾¸− š £¸−Ä©É¡¿−ö©Á¥É¤ µøÈÃ− 

¦ñ−¨¾²ñ©ê½−¾ Â£¤¡¾−.   

¢). ¡¾−À¢í¾´¾ª̃¤«…−«¾−, ¡¾− È̄¼−Á¯¤ Áì½ £¸¾´¢ñ©Á È̈¤ Ã−¡¾−−¿Ã§Éê†©ò−  

 ®ñ−¹¾¡¾−ì„¤ÄÍ Íõ ¡¾−À£ˆº− É̈¾¨ À¢í¾´¾ª̃¤«…−«¾−ÃÏÈ Áì½ ¡¾−À¢í¾´¾¥ñ®¥º¤ê†©ò− 

¢º¤¯½§¾§ö−¥¾¡À¢©º̂− À¢í¾´¾Ã−À¢©Â£¤¡¾− §‡¤º¾©¥½À»ñ©Ã¹É ´ó¡¾− È̄¼−Á¯¤ ¡¾−−¿Ã§É 

ê†©ò−, À¡ó©£¸¾´¢ñ©Á È̈¤ Ã−¡¾−−¿Ã§Éê†©ò− Áì½ ¡¾−®÷¡ì÷¡ê¿ì¾¨ È̄¾Ä É́− ˜−, ¦¿ìñ®Â£¤¡¾− 

−Õ¤ˆ´ 5 À¹ñ− Ȩ̀¾ ¥½®Ò¦‰¤°ö−¡½êö® ê†»É¾¨Á»¤ Íõ º¾©À í̧¾Ä©É Ȩ̀¾®Ò ó́°ö−¡½êö®Àìó¨, À− ˆº¤¥¾¡¸È¾ 

À¢©Â£¤¡¾− Á È́−À¯ñ−À¢©²ø©º¨ ¹È¾¤Ã¡ ¦º¡Íó¡ Áì½ À¦̃−ê¾¤À¢í¾¦øÈ À¢©©„¤¡È¾¸ Á´È− 

¹ ÷̈É¤¨¾¡, ºó¡¯½¡¾−Î‡¤ ê†©ò−Ã−À¢©©„¤¡È¾¸ Á´È−®Ò£ºÈ¨ÀÏ¾½¦ö´ Á¡È¡¾−°½ìò©¡½¦ò¡¿ È̄¾−Ã©, 

©„¤− ˜− ¥‡¤¦¾´¾©À í̧¾Ä©É Ȩ̀¾ ®ñ−¹¾©„¤¡È¾¸ ¥½®Ò´ó°ö−¡½êö®Àìó¨. 

5.2.3.2.°ö−¡½êö® ¥¾¡Á»¤¤¾−/¡¿´½¡º− ¥¾¡²¾¨−º¡ 

¡). £¸¾´¢ñ©Á È̈¤ ê¾¤©É¾−Á»¤¤¾− 

 £¸¾´¢ñ©Á È̈¤ ì½¹ Ȩ̀¾¤ ¡¿´½¡º−¥¾¡²¾¨−º¡ Áì½ ¯½§¾§ö−êºÉ¤«…− º¾©¥½À¡ó©¢›− 

«É¾¹¾¡ Ȩ̀¾ ¡¾−−¿Ã§ÉÁ»¤¤¾− ì½¹ Ȩ̀¾¤ Á»¤¤¾−¥¾¡²¾¨−º¡ Áì½ Á»¤¤¾− ¥¾¡êºÉ¤«…− 

®Ò´ó£¸¾´¦ö´©ø−, ºó¡¯½¡¾−Î‡¤ À− ˆº¤¥¾¡ Ȩ̀¾ ´ó£¸¾´Áª¡ªÈ¾¤¡ñ− ê¾¤©É¾− ņ̃©ê½−½ê¿, ¢½− ö® 

ê¿−¼´, »ó©£º¤¯½À²− ó Áì½ £¸¾´À§̂º«õ.  À«ò¤µÈ¾¤Ã©¡ðª¾´ ºó¤Ã¦È¯½¦ö®¡¾− Áì½ ®ö©»¼− 

¥¾¡Í¾¨ÅÂ£¤¡¾−²ñ©ê½−¾À¢̂º−Ä³³É¾ Ã−Äì¨½°È¾−´¾ Áì½ ¥¾¡°ö−¡¾−¦ô¡¦¾ À¡ñ®¡¿¢Ó´ø− 

ªö¸¥ò¤ Ã−À¢©Â£¤¡¾− À¹ñ− Ȩ̀¾ ®Ò´óÀ¹©°ö−Ã©Å ²ðê†¥½¦É¾¤Ã¹É´ó£¸¾´¢ñ©Á È̈¤ ê¾¤©É¾−− š 

À¡ó©¢›− ¨ö¡À¸̃− ¡ðì½− ó ê†¢½− ö®ê¿−¼´, »ó©£º¤¯½À²− ó Áì½ £¸¾´À§̂º«õ¢º¤¯½§¾§ö−®ñ−©¾À°‰¾ 

Ã−À¢©êºÉ¤«…− ¹¾¡®ÒÄ©É»ñ®¡¾−À£ö¾ìö® − ñ®«õ ¥¾¡£ö−²¾¨−º¡.  À²ˆºÍó¡ìÉ¼¤®ñ−¹¾©„¤¡È¾¸, 
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°øÉ»ñ®ÀÏö¾Â£¤¡¾− ªºÉ¤Ä©É£¸®£÷´£¸¾´¯½²ô© ¢º¤¡¿´½¡º− ¢º¤ªö−µÈ¾¤À¢˜´¤¸© Â©¨¦½À²¾½ 

°øÉê†´¾¥¾¡À¢©º̂−Å Áì½ ªºÉ¤Ã¹É£¸¾´À£ö¾ìö® Áì½ −ñ®«õ ¢½−ö® ê¿−¼´ Áì½ »ó©£º¤¯½À²− ó 

¢º¤¯½§¾§ö−êºÉ¤«…− µÈ¾¤À¢˜´¤¸© Â©¨¦½À²¾½ §ö−À°‰¾¦ Ȩ̀−−ºÉ¨ Ã−À¢©Ã¡É£¼¤Â£¤¡¾−. 

 

¢). °ö−¡½êö®º̂−Å ê†º¾©À¡ó©¢›− 

 °ö−¡½êö® ¥¾¡¡¾−ª̃¤Á£É´ (ê†²ñ¡) ¡¿´½¡º−:  ¡¾−ª̃¤Á£É´ ¡¿´½¡º− Â©¨¦½À²¾½ 

Ã−À¢©¡Ò¦É¾¤ º÷Â´¤, À»õº−¥ñ¡ Áì½ À¦̃−ê¾¤À¢í¾¦øÈÀ»õº−¥ñ¡ §‡¤À¢©©„¤¡È¾¸ ñ̈¤´ó¯È¾Ä´É ê†¢ºÉ−¢É¾¤ 

º÷©ö´¦ö´®ø− ( È̄¾©ö¤©ò® Áì½ È̄¾¯½¦ö´) ¥½ªºÉ¤Ä©É²ò¥¾ì½−¾¡¿−ö©Àºö¾À¢©ê†®Ò ó́¯È¾Ä´É, ¥½ªºÉ¤ª̃¤ 

µøÈ¹È¾¤Ã¡¥¾¡ È̄¾Ä É́, À¢©ê†´ó£¸¾´£ºÉ¨§ñ−¦ø¤ Áì½ À¢©ê†À¯ñ−¨º©¹ Ȩ́¨, »ºÈ¤ Áì½ ¦¾¨−Õ−ºÉ¨ 

ªÈ¾¤Å §‡¤º¾©¥½¦É¾¤°ö−¡½êö® ê¾¤©É¾−¦…¤Á¸©ìºÉ´ ªÒ§ñ®²½¨¾¡º− È̄¾Ä´É Áì½ −Õ. ¡¿´½¡º− 

¥½®ÒÄ©É»ñ®º½− ÷¨¾©Ã¹ÉìÈ¾¦ñ©, ªñ©Ä´É Áì½ À¡ñ®¡øÉÀ£ˆº¤ È̄¾¢º¤©ö¤ 

®Ò Ȩ̀¾¥½À ñ̄−©É¸¨ ò̧êó¡¾−Ã©¡ðª¾´ ö̈¡À¸̃− À£ˆº¤ È̄¾¢º¤©ö¤®¾¤§½−ò© À²ˆºÀ ñ̄−º¾¹¾−¯½¥¿ ņ̃− 

Áì½ Ä´ûª¾¨ Ã−À¢©ê†º½− ÷¨¾© À²̂ºÀ»ñ©³õ− Àê‰¾− ˜−.  ®ñ−¹¾¢ÓÀ¡õº©¹É¾´ªÈ¾¤êñ¤Ïö© 

Á´È−¥½ªºÉ¤Ä©É¡¿− ö©Á¥É¤ Ã−¦ñ−¨¾ ²ñ©ê½−¾ Â£¤¡¾−.  −º¡¥¾¡− ˜− Ã−À¢©ê†ª˜¤Á£É´ Íõ 

À¢©ê†²ñ¡ ¢º¤¡¿´½¡º− ¥½ªºÉ¤´óì½®ö® ¡¾− ¡¿¥ñ©¢šÀ¹ œ̈º/¦…¤À¦©ÀÍõº, ì½®ö®¦÷¢¾º½−¾Ä´ 

Áì½ ì½®ö®ì½®¾¨−ÕÀ¦ñ¨ ê†«õ¡ªºÉ¤ Áì½ ÀÏ¾½¦ö´ êñ¤− š ¡ðÀ²ˆºÍó¡ìÉ¼¤ 

¡¾−«™´¢šÀ¹ œ̈º/¦…¤À¦©ÀÍõº À¢í¾ È̄¾, ¡¾−ì½®¾¨−ÕÀ¦ñ¨ Íõ ¢º¤À¦ñ¨ ªÈ¾¤Å ìö¤−Õ §‡¤º¾©¡ÒÃ¹ÉÀ¡ó© 

°ö−¡½êö® Íõ ´ö−ì½²ò© ªÒ¦…¤Á¸©ìºÉ´. 

 

VI. ²¾¡¦½ÍÐ® Áì½ ¢Ó¦½ÀÎóÁ−½ 

6.1. °ö−¯½Â¹¨© ¥¾¡¡¾−¡Ò¦É¾¤Â£¤¡¾− 
 Â£¤¡¾−À¢ˆº−Ä³³É¾ −Õ¤ˆ´ 5 ²¾¨Íñ¤ê†¡Ò¦É¾¤¦¿Àìñ© ¥½ ó́¡¿ìñ¤ªò©ª̃¤ 2 x 60 À´¡¾ ņ̃©, 

´ó¡¿ìñ¤°½ìò©¡½Á¦ Ä³³É¾ 120 À´¡¾ ņ̃©, §‡¤¦¾´¾©°½ìò©¡½Á¦Ä³³É¾ ¦½Àì„¼ ªÒ¯ó ¯½´¾− 507 

¡ò¡¾ ņ̃©Â´¤ Áì½ ó́ºñ©ª¾¡¾−−¿Ã§É¦½Àì„¼ªÒ¯ó (Annual Utilized Hour) Á´È− 4.860 §‰¸Â´¤. 

 

 ¡¾−¡Ò¦É¾¤ À¢ˆº−Ä³³É¾ −Õ¤ˆ´ 5 ¥½¦¾´¾© ¦½Îº¤²½ìñ¤¤¾− ¡½Á¦Ä³³É¾ Ã−ì¾£¾ 

ê†«õ¡ìö¤ Áì½ ¦¾´¾©¦É¾¤ ì½®ö®À£̂º¢È¾¨ ª¾ÎÈ¾¤°½ìò© ¡½Á¦Ä³³É¾ ê†´ó£÷−−½²¾®¦ø¤¢›− 

À²ˆº¦½Îº¤Ã¹ÉÁ¡È ¡¾−²ñ©ê½−¾º÷©¦¾¹½¡¿©É¾−º̂−Å §‡¤«õÀ¯ñ−¡¾−¦É¾¤, ¢½¹¨¾¨ Áì½ 

−¿Ã§ÉêÈ¾Á»¤ ê¾¤©É¾−§ñ®²½¨¾¡º−ê¿´½§¾© À¢í¾Ã−¡¾−²ñ©ê½−¾À¦©«½¡ò©Œ¦ñ¤£ö´¢º¤§¾©, 

¦É¾¤ì¾¨»ñ®Á¹È¤§¾© Áì½ Ã¹ÉÁ¡ÈêºÉ¤«…−, ¯½¡º®¦ Ȩ̀− À¢í¾Ã−¡¾−¥ñ©ª̃¤¯½ªò®ñ© ÷̈©ê½¦¾© 

Á¹È¤¡¾−Àªó®Âª Áì½ ìô®ìÉ¾¤£¸¾´ê÷¡¨¾¡Á¹È¤§¾© (National Growth and Poverty Eradication 

Strategy/NGPES), Â©¨¦½²¾½ ªö¸Àì¡£¾© Ï¾¨¦øÉ§ö− ©„¤ê†Ä©É¡¿− ö©Ä Ȩ́ Ã−´½ªò¢º¤ ¡º¤¯½§÷´ 

Ã¹ È̈ £˜¤êó VIII ¡ð£õ Á°−²ñ©ê½−¾À¦©«½¡ò©Œ¦ñ¤£ö´ Á¹È¤§¾©£̃¤êó VI. 
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ª¾´¡¾−¯½À´ó− Ã¹É»øÉ Ȩ̀¾ ²¾¨Íñ¤ ¡¾−¡Ò¦É¾¤Â£¤¡¾−¦¿Àìñ© ¥½¦¾´¾© ¦É¾¤°ö−¯½Â¹¨© 

®¾¤©É¾− Ã¹ÉÁ¡È¯½Àê©§¾© ¡ð£õ¯½§¾§ö−êºÉ¤«…− £õ©„¤ì÷È´−š: 

 ¦É¾¤Âº¡¾© ê¾¤©É¾−¸¼¡À»ñ©¤¾−ê¿ Ã¹ÉÁ¡È¯½§¾§ö−. 

 ¦É¾¤¦…¤º¿−¸¨£¸¾´¦½©¸¡ Ã−¡¾−À¢í¾À«ò¤À¢©ê†²ñ©ê½−¾ÁìÉ¸ ¦¿ìñ®¯½§¾§ö− ê†À£ó¨µøÈÃ− 

À¢©²ø©º¨ ¹È¾¤Ã¡ ¦º¡Íó¡. 

 ¯ñ® ÷̄¤²œ−«¾− Ã−¡¾−¦½Îº¤−Õ¡ò− Áì½ −ÕÃ§É À²ˆº¡¾−°½ìò© ¡½¦ò¡¿, ø̄¡±ñ¤, ìÉ¼¤¦ñ© 

¢º¤¯½§¾§ö− ®ñ−©¾À°‰¾ ê†©¿ìö¤§ó ò̧© Ã−À¢©Ã¡É£¼¤©„¤¡È¾¸. 

 ¦É¾¤Âº¡¾© Áì½ À²†´êÈ¾Á»¤ Ã−¡¾−ìÉ¼¤¯¾ Ã−À¢©©„¤¡È¾¸. 

 ¦É¾¤Âº¡¾© Áì½ êÈ¾Á»¤ Ã−¡¾−À¢í¾À«ò¤ ¡¾−©¿À−ó−¡ò©¥½¡¾−ê¾¤©É¾− ¡¾−£É¾ Áì½ 

¡¾−ª½Í¾© Â©¨¦½À²¾½ Á È́−¡¾−Áì¡ È̄¼−¦ò−£É¾²œ−À´õº¤ ê†À¯ñ−°ö−°½ìò©¡½¦ò¡¿Œ È̄¾Ä´É, 

¹ñ©«½¡¿Œ¥ñ¡¦¾− Áì½ ºˆ−Å. 

 ¦É¾¤Âº¡¾© Áì½ À²†´ êÈ¾Á»¤ ê¾¤©É¾− ¡¾−êºÈ¤êÈ¼¸ Áì½ ¡¾−®ðìò¡¾− ©É¾−¡¾− êºÈ¤êÈ¼¸ 

ê¿´½§¾©. 

 À²†´¡¿ìñ¤¡¾−°½ìò©¡½Á¦Ä³³É¾ Áì½ ª¾ÎÈ¾¤Ä³³É¾ Ã−¢º®À¢©ê‰¸¯½Àê© Â©¨¦½À²¾½ 

®ñ−©¾Á¢¸¤²¾¡ÀÎõº, ¦É¾¤ì¾¨»ñ® Ã¹ÉÁ¡È ¯½Àê©§¾© Áì½ êºÉ¤«…− ¥¾¡¡¾−¦‰¤ºº¡ 

¡½Á¦Ä³³É¾ Áì½ ÍÐ©°ºÈ− ¡¾−−¿À¢í¾ ¡½Á¦Ä³³É¾ ¥¾¡¯½Àê©À²̂º®É¾−Ã¡É£¼¤. 

 

6.2. ¦½ÍÐ®ì¸´ 
 ¦½ÍÐ®ì¸´ÁìÉ¸ Â£¤¡¾−À¢ˆº−Ä³³É¾−Õ¤̂´ 5 À ñ̄−Â£¤¡¾−ê†®ÒÄ¹ È̈ Áì½ ®Ò¦É¾¤°ö−¡½êö® 

Í¾¨ªÒ¦ñ¤£ö´ Áì½ ¦…¤Á¸©ìºÉ´ À− ˆº¤¥¾¡ Ȩ̀¾ À¢©ºÈ¾¤À¡ñ®−Õ¢º¤À¢ˆº− Á´È−¥½®ÒÀ¯ñ−ºÈ¾¤¡ Ȩ́¾¤, 

ºÈ¾¤¥½«õ¡¦É¾¤¢›− Áì½ À ñ̄−Ä¯ª¾´»ºÈ´²ø ª¾´»ø®Á®®¢º¤¦¾¨−Õ §‡¤´ó ¦¾¨−Õ ¦¾´¦¾¨Íñ¡ £õ: 

−Õ²ñ©, −Õ§ø© Áì½ −Õª…¤.  ºó¡¯½¡¾−Î‡¤ §ñ®²½¨¾¡º−¯È¾Ä É́ Ã−À¢©©„¤¡È¾¸ ¦ Ȩ̀−Ã¹¨È 

Á´È−Ä©É«õ¡®÷¡À®ó¡, «¾¡«¾¤ Áì½ «õ¡ê¿ì¾¨´¾¡ºÈ−ÁìÉ¸ Áì½ Â£¤¡¾−©„¤¡È¾¸ ¡ð®ÒÄ©É¡¸´Àºö¾ 

À¢©¹¸¤¹É¾´ªÈ¾¤Å À§„−: È̄¾¦½¹¤¸−, ¯È¾¯ºÉ¤¡ñ−, À¢©»ºÈ¨»º¨ê¾¤©É¾−¯½¹ ņ̃©¦¾©, »ºÈ¤»º¨ 

ņ̃©ê½−½ê¿ Áì½ ņ̃©«÷®ø»¾−ê†À¡‰¾Á¡ÈªÈ¾¤Å êñ¤ ñ̈¤®Ò ó́¡¾− ¨ö¡ É̈¾¨ ¥ñ©¦ñ−¯½§¾§ö− 

ÁªÈ¯½¡¾−Ã© ö̈¡À¸̃− ê†©ò− ê†À¯ñ−−¾¥¿−¸−Î‡¤ Ã−À¢©®É¾−¥ò´ ÁªÈÀ´ˆº¦ö´ê¼® ì½¹ Ȩ̀¾¤ 

°ö−¡½êö® ê¾¤©É¾−®¸¡ Áì½ ìö® Ã¦È¡ñ−ÁìÉ¸ À¹ñ− Ȩ̀¾ °ö−¡½êö®ê¾¤©É¾−ìö® ®Ò Ȩ̀¾ªÒ¦ñ¤£ö´ Áì½ 

¦…¤Á¸©ìºÉ´ Á´È− ó́ÎºÉ¨ê†¦÷©.   

6.2.1.  ¦½ÍÐ®ì¸´ °ö−¡½êö® ê†¡È¼¸²ñ−¡ñ®ê†ª˜¤ ¢º¤Â£¤¡¾− 

 À¢©Â£¤¡¾− Â©¨¦½À²¾½ À¢©ê†−Õ¥½« Ȩ́´ (À¢©ºÈ¾¤À¡ñ®−Õ) ¥½¡¸´Àºö¾ê†©ò−ê†´ó 

¯È¾Ä´É ȫ¡£÷´ ¯½´¾− 616 À»ñ¡ª¾, Ã−−š ¦ Ȩ̀−Ã¹ È̈ Á´È−À¯ñ−¯È¾ÀÍ‰¾ ¥¿−¸− 563 

À»ñ¡ª¾ Áì½ È̄¾¯½¦ö´ ¯½´¾− 53 À»ñ¡ª¾. 

 Â£¤¡¾−®ÒÄ©É¡¸´Àºö¾ È̄¾Ä´Éê†À¯ñ−¯½À²© È̄¾¹¸¤¹É¾´ À§„−: È̄¾¦½¹¤¸−, ¯È¾¯ºÉ¤¡ñ−. 
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 ¦¿ìñ®ê†ª˜¤ ¢º¤À¦̃−ê¾¤ Â©¨¦½À²¾½ À¦̃−ê¾¤ ¥¾¡ À¢©¡Ò¦É¾¤À¢ˆº− Ä¯¹¾ À¢©¡Ò¦É¾¤ 

À»õº−¥ñ¡ Á´È− ¥½¡¸´Àºö¾ È̄¾Ä É́ ê†À¯ñ−¯È¾©ö¤©ò® Áì½ È̄¾¯½¦ö´ ¯½´¾− 13 À»ñ¡ª¾. 

 ¦¿ìñ®ê†ª˜¤ ¢º¤À»õº−¥ñ¡ Á È́−¥½¡¸´Àºö¾ È̄¾Ä´É ê†À¯ñ−¯È¾©ö¤©ò® ¯½´¾− 5 À»ñ¡ª¾ 

Áì½ È̄¾¯½¦ö´ ¥¿−¸−Î‡¤. 

 Ã−À¢©Â£¤¡¾− ®Ò¯½¡ö© ó́À¢©Ã© ê†¦½Á©¤Ã¹ÉÀ¹ñ− Ȩ̀¾ À¯ñ−ê†µøÈº¾Ã¦ê†¦¿£ñ− 

¢º¤¦ñ© È̄¾ ö̈¡À¸̃− À¢©Ã¡É£¼¤ ÁªÈµøÈ−º¡À¢©Â£¤¡¾− À§„−: À¢©²ø°¾Ã© Áì½ ²ø©È¾²Ò.  

À«ò¤µÈ¾¤ Ã©¡ðª¾´ ºó¤ª¾´¢Ó´ø−ê†´ó ì¸´êñ¤°ö−¡¾−¦¿Í¸© À¢©ê†¥½¡Ò¦É¾¤À»õº−¥ñ¡ 

À£ó¨À ñ̄−À¢© ê¾¤°È¾− ¢º¤¦ñ© È̄¾¥¿−¸−Î‡¤ ¥¾¡²ø¦ø¤ ìö¤¦øÈÁ È́−Õ¤ˆ´ Â©¨¦½À²¾½ 

Ã−ì½©øÁìÉ¤, ÁªÈ²¾¨Íñ¤«õ¡ìö®¡¸− ¥¾¡Í¾¨Â£¤¡¾− Â©¨¦½À²¾½ ¡¾−¡½¡¼´¡Ò¦É¾¤ 

À¢ˆº−−Õ¤ˆ´ 3 Áì½ ¡¾−ìÈ¾ ¢º¤¯½§¾§ö− 

¥‡¤®Ò¯½¡ö©À¹ñ−¦ñ© È̄¾ÀÍ‰¾−̃−Ã−À¢©©„¤¡È¾¸ºó¡. 

 ´ø−£È¾À¸−£õ− êñ¤Ïö©¢º¤Â£¤¡¾− ê†¥½ªºÉ¤¥È¾¨Ã¹ÉÁ¡È¡¾− §ö©À§ó¨ê†©ò−−¾ ¥¿−¸− 49 

À»ñ¡ª¾ ¢º¤¯½§¾§ö− ¥¿−¸− 49 £º®£ö¸ Á´È−¯½´¾− 1.733.200.000 ¡ó® 

(ÍõÀê‰¾¡ñ®¯½´¾− 180.000 Â©ì¾¦½¹½ìñ©).  §‡¤¡¾−§ö©À§ó¨ ¥½¥È¾¨À ñ̄−¤ö¸ Íõ £¸¾¨ 

Ã− ǿ−£È¾Àê‰¾ê¼´¡ñ− ö̈¡À¸̃− 3 £º®£ö¸ ê†¦½ÀÎó¢ð¨É¾¨Ä¯µøÈ®ºÈ−ºˆ−. 

 ®Ò´ó¦…¤ ÷̄¡¦É¾¤ Íõ À»õº−§¾−¯½§¾§ö−Ã©Å ê†¥½Ä©É»ñ®°ö−¡½êö® ¥¾¡Â£¤¡¾−, ©„¤− ˜− 

¥‡¤®Ò´ó¡¾− ö̈¡ É̈¾¨¥ñ©¦ñ−ÁªÈµÈ¾¤Ã© ö̈¡À¸̃− 3 £º®£ö¸ ê†¦½ÀÎó¨ö¡ É̈¾¨ Ä¯µøÈ®ºÈ−ºˆ− 

Áì½ ¦½ÀÎó¢ð¡¾−§ Ȩ̀¨ÀÍõº ¥¾¡Â£¤¡¾− Ã−¡¾− ö̈¡ É̈¾¨ ņ̃©«÷¦…¤¢º¤ Áì½ ¦½Îº¤ 

À¢í¾¡ò−Ã−Äì¨½ 3 ó̄ ê¿ºò© À²̂ºÃ¹ÉÀ¢ö¾À¥í¾ ¦¾´¾©ª̃¤ÂªÄ©É.  À«ò¤µÈ¾¤Ã©¡ðª¾´ 

Ã−¡ðì½− ó− š £½−½¡¿´½¡¾− ¥½À ñ̄−°øÉ²ò¥¾ì½−¾ §‡¤−º¡¥¾¡ ǿ−£È¾§ö©À§ó¨ê†©ò− êóÀ¥í¾ 

¢º¤Â£¤¡¾− ¥½ªºÉ¤¥È¾¨Ã¹ÉÀ¢ö¾À¥í¾Áìû¸, ¦¿ìñ®´ø−£È¾ ö̈¡ É̈¾¨ ê† 3 £º®£ö¸¦½ÀÎó 

¢ð¡¾−§ Ȩ̀¨ÀÍõº Á È́−¥½®ÒÀ¡ó− 50.000.000 ¡ó®. 

 Â£¤¡¾−®ÒÄ©É¡¸´Àºö¾À¢© ê†¦¿£ñ−ê¾¤©É¾− ņ̃©ê½−½ê¿, »ºÈ¤»º¨¯½¹ ņ̃©¦¾©ê†À¡‰¾Á¡È 

Áì½ À¢©êºÈ¤êÈ¼¸ê¿´½§¾©Ã©Å. 

6.2.2.  ¦½ÍÐ®ì¸´ °ö−¡½êö® ê†¡È¼¸²ñ−¡ñ®¡¾−¡Ò¦É¾¤ Áì½ ¡¾−©¿À− ó−Â£¤¡¾− 

 À− ˆº¤¥¾¡ Ȩ̀¾ ºÈ¾¤À¡ñ®−Õ Â©¨¦½À²¾½ Ã−ªº−Àêò¤ Ã¡ÉÎÉ¾À¢ˆº− À¯ñ−»ºÈ´²ø ê†´óìñ¡ 

¦½−½Á£® Áì½ ó́£¸¾´£ºÉ¨§ñ−¦ø¤ §‡¤¥½À»ñ©Ã¹Éì½©ñ®−Õ Ã−ºÈ¾¤ ó́£¸¾´Àìò¡ 

¡ Ȩ̀¾À¢©º̂−Å ©„¤− ˜−¡¾−ºº¡Á®® Áì½ ¡Ò¦É¾¤ ¥‡¤ªºÉ¤Ä©É ²ò¥¾ì½−¾À ñ̄−²òÀ¦© 

À»ñ©Á−¸Ã© À²ˆº»ñ®¯½¡ñ− ®ÒÃ¹É´ó¡¾−À§¾½À¥̂º−. 

 ®ñ−¹¾¦¿£ñ− ¢º¤¡¾−¡Ò¦É¾¤À¢̂º−Ä³³É¾ ¦ Ȩ̀−Ã¹ È̈ Á´È− °ö−¡½êö®ªÒ¡ñ®ì½©ñ®−Õ 

Ã−À¢©ªº−ì÷È´ ¢º¤À¢̂º− ¥½®ö¡Á¹É¤ìö¤¡ Ȩ̀¾À¡‰¾ ²¾¨Íñ¤ê†´ó¡¾−ªñ−À¢ˆº−, ÁªÈ¦¿ìñ® 

Â£¤¡¾−À¢ˆº−Ä³³É¾ −Õ¤ˆ´ 5 À−̂º¤¥¾¡ Ȩ̀¾ À¢©ªº−ì÷È´¢º¤À¢̂º− Â©¨¦½À²¾½ ÁªÈ 

À¢ˆº− ìö¤Ä¯¹¾ À¢©®É¾−§¼¤Á©© ¥½«õ¡−Õ« Ȩ́´ Áì½ ¡¾¨À ñ̄−ºÈ¾¤À¡ñ®−Õ ¢º¤À¢̂º− 
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Ä³³É¾−Õ¤̂´ 3 (ì½©ñ® £¸¾´¦ø¤ 720 Á´ñ©ÀÎõºÎÉ¾−Õê½Àì).  ©„¤− ˜− °ö−¡½êö® 

ªÒ¡ñ®ì½©ñ®−Õ Ã−À¢©ªº−ì÷È´ ¢º¤À¢̂º−Ä³³É¾−Õ¤ˆ´ 5 Á È́−®Ò´ó. 

 À²ˆº»ñ®¯½¡ñ−Ã¹ÉÁ¡È¡¾−£÷É´£º¤À¢©ºÈ¾¤ÂªÈ¤−Õ¤̂´ Ã¹É´ó¯½¦ò©ªò°ö− »ñ®¯½¡ñ−¡¾−¦½ 

Îº¤−Õ Ã¹ÉÀ¯ñ−¯ö¡¡½ªò Áì½ ²¼¤²ð Ã¹ÉÁ¡Èêñ¤Ïö© ÁªÈì½À¢ˆº− Ã−À¢©−Õ¤ˆ´, 

´ó£¸¾´¥¿À¯ñ− ªºÉ¤Ä©É¦É¾¤ª̃¤¦½´¾£ö´ Íõ £½−½¡¿´½¡¾−¦½À²¾½ À²ˆº»ñ®°ò©§º® 

Ã−¡¾−£÷É´£º¤−Õ¤ˆ´ Â©¨¡¾−¦É¾¤ Áì½ ²ñ©ê½−¾À¯ñ−Á°−¡¾−£÷É´£º¤−Õ¤ˆ´ µÈ¾¤ì½ 

º¼©¥½Á¥É¤.  À«ò¤µÈ¾¤Ã©¡ðª¾´ ¡¾−¡¿−ö©ì½®¼®¡¾− ¦½À²¾½ ¡¾−£¸®£÷´¡¾− 

ÄÍ¢º¤−Õ ¦¿ìñ®À¢̂º−Ä³³É¾−Õ¤̂´ 5 ¥½¦¾´¾©¦É¾¤°ö−¯½Â¹¨©À²†´. 

 Â£¤¡¾−¥½®Ò¦É¾¤°ö−¡½êö®Ã©ÅªÒ¡ñ® §½−ò©²ñ−¦ñ©−Õ Áì½ ê†µøÈº¾Ã¦¢º¤ ñ́−.  ¦¿ìñ® 

§½− ò©²ñ−¦ñ©−Õ ê†£÷É−À£ó¨º¾Ã¦ µøÈÃ−À¢©−ÕÄÍ ¥½À£̂º−¨É¾¨ ¢›−Ä¯À¢©ªº−Àêò¤ 

¢º¤Á È́−Õ êñ¤¦¾´¦¾¨ê†¦¿£ñ− (−Õ²ñ©, −Õ§ø© Áì½ −Õª…¤). ¦¿ìñ®§½− ò©²ñ−ê†£÷É−À£ó¨ 

Áì½ º¾Ã¦µøÈÃ−−Õê†®ÒÄÍ ¨…¤¥½À²†´¥¿−¸− Áì½ £¸¾´º÷©ö´¦ö´®ø−¢›−. 

 ²¾¨Íñ¤ê†Â£¤¡¾−¦¿Àìñ©, À¸ì¾ê†ì½©ñ®−Õ Ã−ºÈ¾¤À¡ñ®−ÕÀ²†´¢›− ¥½À»ñ©Ã¹É ì½©ñ®−Õ 

ÃªÉ©ò− Ã−À¢©Ã¡É£¼¤ºÈ¾¤ À²†´¢›−, ¯½§¾§ö−ê†µøÈÃ¡É£¼¤À¢©©„¤¡È¾¸ ¥½Ä©É»ñ®°ö−¯½Â¹¨© 

¥¾¡¦…¤©„¤¡È¾¸. 

 À− ˆº¤¥¾¡ Ȩ̀¾Â£¤¡¾−©„¤¡È¾¸ ¥½−¿Ã§Éº÷Â´¤ÃªÉ©ò− À²̂ºì½®¾¨−Õ ¥¾¡ªö¸À¢ˆº− À¢í¾¹¾ 

À»õº−¥ñ¡, ©„¤− ˜− ¥‡¤£¾© Ȩ̀¾ ¥½®Ò´ó°ö−¡½êö®ê†»É¾¨Á»¤Ã©Å ªÒ¡ñ® È̄¾Ä´É, ¦ñ© È̄¾, 

ì½®ö®−ÕÃªÉ©ò−. 

 À− ˆº¤¥¾¡ Ȩ̀¾ Ã−À¢©ªº−ì÷È´¢º¤−Õª…¤ Â©¨¦½À²¾½ ÁªÈªö¸À¢ˆº− ¹¾ −Õ¤ˆ´ Áì½ 

ê†ª˜¤À»õº−¥ñ¡ ®Ò´ó®É¾−¯½§¾§ö−ª˜¤µøÈ, ©„¤− ˜− ¥‡¤®Ò´ó £¸¾´ªºÉ¤¡¾−−¿Ã§É−Õ Ã−ªº−ì÷È´ 

¢º¤−Õª…¤ À²ˆº¡¾−°½ìò©¡½¦ò¡¿, §ö−ì½¯½ê¾− Áì½ ¡¾−¯½´ö¤. 

 À− ˆº¤¥¾¡ Ȩ̀¾ À¢©ºÈ¾¤À¡ñ®−Õ ¯½¡º®©É¸¨ Á´È−Õ¦¾´¦¾¨ ê†¦¿£ñ−, ©„¤− ˜− ¥‡¤£¾© Ȩ̀¾ 

¥½®Ò´ó°ö−¡½êö®Ã©Å ªÒ¡ñ®¡¾− È̄¼−Á¯¤ ì½©ñ®¡¾−ÄÍ¢º¤−Õ Â©¨¦½À²¾½ ì½©ñ® 

¡¾−ÄÍ¢º¤−Õ Ã−º÷Â´¤. 

 Â£¤¡¾−©„¤¡È¾¸ ®Ò²¼¤ÁªÈ ¥½¦¾´¾©¦É¾¤°ö−¯½Â¹¨© Ã−¡¾−¦½Îº¤¡½Á¦Ä³³É¾ 

Àê‰¾− ˜− ñ̈¤¦¾´¾© ¦É¾¤°ö−¯½Â¹¨©ê¾¤©É¾−¦ñ¤£ö´ Áì½ À¦©«½¡ò©º̂−Åºó¡©É¸¨ 

£õ©„¤Ä©É¨ö¡Ã¹ÉÀ¹ñ− Ã−¢Ó 6.1 Àêò¤− š. 

6.3. ¢Ó¦½ÀÎóÁ−½ 

 ®ñ−©¾¢Ó¦½ÀÎóÁ−½ªÈ¾¤Åì÷È´− š £¸−Ä©É»ñ®¡¾−²ò¥¾ì½−¾ Ã−À¸ì¾ À»ñ©¦ñ−¨¾²ñ©ê½−¾ 

Â£¤¡¾− ì½¹ Ȩ̀¾¤À¥í¾¢º¤Â£¤¡¾− Áì½ £øÈ¦ñ−¨¾ Íõ °øÉ»ñ®ÀÏö¾¡Ò¦É¾¤ ¡ð£õ Ã−À¸ì¾ ©¿À− ó− 

¡¾−¡Ò¦É¾¤Â£¤¡¾−: 

 À²ˆºÀ ñ̄−¡¾−¦É¾¤Âº¡¾© Áì½ ¦É¾¤¸¼¡À»ñ©¤¾−ê¿ Ã¹ÉÁ¡È¯½§¾§ö−êºÉ¤«…−, ¯½¡º®¦ Ȩ̀− 

¦É¾¤ì¾¨»ñ® À²ˆºÁ¡ÉÄ¢£¸¾´ê÷¡¨¾¡ Ã¹ÉÁ¡ÈÀ¢ö¾À¥í¾ ª¾´êò©ê¾¤¢º¤ìñ©«½®¾−, Ã−À¸ì¾¡Ò¦É¾¤ 

Â£¤¡¾−, Á»¤¤¾−êºÉ¤«…− £¸−Ä©É»ñ®¡¾−²ò¥¾ì½−¾ À¯ñ−¡ðì½− ó²òÀ¦©. 
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 ¡ºÈ−ê†¥½ìö¤´õ©¿À−ó−¡¾−¡Ò¦É¾¤, ®ñ−¹¾¡¾−§ö©À§ó¨, ö̈¡ É̈¾¨ ¥ñ©¦ñ− êñ¤Ïö© ª¾´ê†Ä©É¡¿− ö©Ä Ȩ́ 

Ã−Á°− ö̈¡ É̈¾¨ ¥ñ©¦ñ− Íõ Á°−©¿À− ó−¤¾− ê¾¤©É¾−¦ñ¤£ö´ (Social Action Plan) ¥½ªºÉ¤ 

Ä©É»ñ®¡¾−¥ñ©ª̃¤ ¯½ªò®ñ© Ã¹É¦¿Àìñ©. 

 ´¾©-ª½¡¾−-Ã−-¡¾− -ÍÐ©°ºÈ−°ö− -¡½êö® ê†Ä©É-«õ¡-¦½-ÀÎó-Ã− -®ö©-ì¾ -̈¤¾− - ¡¾−¯½À´ó−°ö−¡½êö® 

ê¾¤©É¾−¦ñ¤£ö´ Áì½ ¦…¤Á¸©ìºÉ´ ¥½-ªºÉ¤-Ä©É-»ñ®-¡¾− -¥ñ©ª̃¤¯½ªò®ñ©-Ã¹É-À¡ó©-¯½¦ò©-ªò-°ö− -¦ø¤-¦÷© 

ª¾ -́Á°− -©¿-À− ó− -¤¾−-¡¾− -¡¸©-¡¾ -Áì½ ¯½-À´ó− -°ö− ê†-Ä©É-¦½-ÀÎóÀ¯ñ− -ÁªÈ-ì½-Äì-¨½.  £¼¤-£øÈ-Ä¯-¡ñ®-

¡¾−¡¾−-¥ñ©ª̃¤¯½ªò®ñ©-¡¾−-¡¸©-¡¾ -Áì½ ¯½-À´ó− -°ö− -À¯ñ− -ÁªÈ-ì½-Äì-¨½, -Á°− -¡¾−-¡¸©-¡¾Œ¯½-À´ó− -

°ö− ¥½-Ä©É-»ñ®-¡¾−-¯ñ® ÷̄¤-À¯ñ− -ÁªÈ-ì½-Äì-¨½-À§„− -©¼ -̧¡ñ− («É¾-À¹ñ− - Ȩ̀¾-¥¿-À¯ñ−) À§…¤¢›−¡ñ®°ö− -¢º¤-¡¾− -

¡¸©-¡¾ -Áì½ ¯½-À´ó− -°ö− -Ã−-ÁªÈ-ì½£̃¤. 

 Ã−À¸ì¾©¿À− ó−¡¾−¡Ò¦É¾¤ º¾©¥½¦‰¤°ö−¡½êö® ªÒ¡ñ®£÷−−½²¾®−Õ Ã−Á´È−ÕªÈ¾¤Å §‡¤¦ Ȩ̀−Î‡¤ 

Á´È−À¯ñ−ÁÍÈ¤−Õ¡ò− Áì½ −ÕÃ§É¢º¤¯½§¾§ö− Áì½ ¡¿´½¡º−, ¦½− ˜− ®ñ−¹¾¡¾−Á¡ÉÄ¢ Íõ 

¦½Îº¤−Õìò− Íõ −Õ®¾©¾− À²̂ºÀ ñ̄−−Õ¡ò− Áì½ −ÕÃ§É Ã¹ÉÁ¡È¯½§¾§ö− Ã−À¢©Ã¡É£¼¤ 

£¸−Ä©É»ñ®¡¾−²ò¥¾ì½−¾. 

 °øÉ»ñ®ÀÏö¾¡Ò¦É¾¤ ªºÉ¤Ä©É¯½ªò®ñ© ª¾´¡ö©Ï¾¨ Áì½ ì½®¼®¡¾− ¡È¼¸¡ñ®¡¾−¯ºÉ¤¡ñ− ¦…¤Á¸© 

ìºÉ´ Áì½ ì½®¼®¡¾−ê†¡È¼¸¢ºÉ¤º̂−Å µÈ¾¤À¢˜´¤¸© Â©¨¦½À²¾½ Á È́−ì½®¼®¡¾− ¡È¼¸¡ñ® 

¡¾−£÷É´£º¤ Áì½ ¯ºÉ¤¡ñ−¯È¾Ä É́, ¦ñ© È̄¾ Áì½ ¦ñ©−Õ. 

 °øÉ»ñ®ÀÏö¾¡Ò¦É¾¤ ¥½ªºÉ¤»ñ®°ò©§º®êñ¤Ïö© Ã−¡¾−¥ñ©¦ñ−¦½«¾−ê†ª˜¤Á£̃´ê†²ñ¡ ¢º¤¡¿´½¡º− 

Ã¹ÉÀ¯ñ−Ä¯ª¾´ê†¡¿− ö©, ¦½Îº¤¦…¤º¿−¸¨£¸¾´¦½©¸¡ªÈ¾¤Å Ã−ê†²ñ¡À§ö¾ Ã¹É²¼¤²ð À§„−: 

−Õ¦½º¾©, ì½®ö®¦÷¢¾º½−¾Ä´, ì½®ö®ì½®¾¨−ÕÀ¦ñ¨, ì½®ö®¡¿¥ñ©¢šÀ¹ œ̈º Áì½ ¦…¤À¦©ÀÍõº 

ªÈ¾¤Å Áì½ ñ̄©Ã¥»º¤»ñ®ê¾¤©É¾−¦÷¢½²¾® Áì½ £¸¾´¯º©Ä²º̂−Å êñ¤− š¡ðÀ²ˆº ÍÐ©°ºÈ− 

°ö−¡½êö®ªÈ¾¤Å ê†º¾©À¡ó©¢›−. 

 ¡¾−−¿Ã§ÉÄ³Ã−À¢©ê†´ó¯È¾Ä´É ¥½ªºÉ¤Ä©É»ñ®¡¾−£¸®£÷´ Â©¨¦½À²¾½ Ã−ì½©øÁìÉ¤ êñ¤−š¡ðÀ²ˆº 

Íó¡ìÉ¼¤ Ä³ÃÏÉì¾´ È̄¾ ê†º¾©À¡ó©¢›−. 

 ¥ñ©¡¾−±ô¡ºö®»ö´ Ã¹ÉÁ¡È¡¿´½¡º− ¡È¼¸¡ñ®£¸¾´»ñ®»øÉ Ã−¡¾−¯ºÉ¤¡ñ−º÷¯½ªòÀ¹©, ¡¾−¯ºÉ¤¡ñ− 

²½¨¾©ªò©Á¯©, £¸¾´»ñ®»øÉ¡È¼¸¡ñ®¡¾−−¿Ã§ÉÀ£ˆº¤´õº÷¯½¡º−ªÈ¾¤Å, £¸¾´»ñ®»øÉ ¡È¼¸¡ñ® ¡¾− 

¯ºÉ¤¡ñ−º½¯½ªòÀ¹© ¡È¼¸¡ñ®ìø¡ì½À®ó©ê†®Òêñ¨Áª¡ ª½Íº©»º© £¸¾´»ñ®»øÉ¡È¼¸¡ñ® »ó©£º¤ 

¯½À²− ó ¢º¤¯½§¾§ö−êºÉ¤«…− Ã−À¢©Ã¡É£¼¤Â£¤¡¾−. 

 ¡¾−©¿À−ó−¡ò©¥½¡¾−ªÈ¾¤Å Ã−¡¾−¡Ò¦É¾¤ ê†º¾©¥½¡ÒÃ¹ÉÀ¡ó©°ö−¡½êö®ê†»É¾¨Á»¤ £¸−¯½ªò®ñ© 

¦½À²¾½Ã−ì½©øÁìÉ¤ Íõ Ã−ì½©ø ê†¯½§¾§ö− Ä©ÉÀ¡ñ®¡È¼¸°ö−°½ìò©¢º¤À¢ö¾À¥í¾ÁìÉ¸Àê‰¾− ˜− Áì½ 

£¸−¯½ªò®ñ© ¦½À²¾½ Ã−À¸ì¾¡¾¤À ņ̃−. 

 

 

 

 



 

PUBLIC CONSULTATION 

 

Public participation can be defined as the process through which the views and 
opinions of all interested parties or stakeholders are integrated into project planning, 
implementation and monitoring. Consultation is a type of communication that 
specifically establishes an ongoing “feedback loop”, integrating stakeholder views and 
opinions into various project activities. Communication also consists of information 
dissemination, including discussions with non-stakeholders and media presentation of 
the project.  
 
Public consultation had been conducted on two levels. Firstly, information dissemination 
and consultative were held with relevant staff at both provincial and district level. 
Second, further public consultation began with the implementation of the initial social 
and environmental impact assessment. During the assessment, villagers were informed 
of the project and their comments were solicited.  The first public consultation 
campaign was held during field study from May-June 2005. The results were compiled 
and developed an Initial Environmental Examination (IEE).  
 
The Second phase of consultation was conducted in … 2006, after the draft IEE report 
had been completed. The aim of this round consultation was to discuss the range of 
proposed recommendations and mitigation strategies to ensure that all issues had been 
adequately addressed.    
 
Based on comments of the second consultation, additional survey for upgrading an IEE 
into EIA was undertaken in May 2006. The main concerned is to identify the options for 
compensation of the affected people, especially those who lost their paddy fields (49 
families) which the total of 49.52 ha and assess the potential for restoration of the 
affected people and village. 
 
Consultation was held at the district level with Government representatives to keep 
them informed of the project developments and to gain any insights they had in terms 
of project impacts on the district and options for compensation of the paddy field. 
Issues were raised during this meeting:  
 

− Development of the Nam Ngum 5 Hydropower project has been supported by 
District which is one of the priorities of the government as well as local authority 
in order to reduce poverty alleviation.  

− Regarding the options for paddy field compensation of the 49 families which the 
total of 49.52 ha, there are no other paddy field in Phou Khoun District to 
compensate affected people. However, livestock is the strength of Ban Chim 
area and cash crop plantation can be the second options for improving the 
livelihood of the local people.  

− Round year access to the village is the good potential for selling agricultural 
product. It would not be a problem for the local people; provincial authority as 
well as district authority can manage and resettle this issue.  



− Paying for Compensation should not be in cash (experience from other projects), 
type of payment should be based on EdL formula then change into property 
asset like buffalo, cow or wire fence.  

− Project proponent should ensure that paddy fields of Ban Chim will be fully 
compensated and restoration of the affected people, village needs to be 
concerned in order to improve the livelihood of the local community.   

 
Meetings were also held at the village level. Participants included the chief and deputy 
chief of Ban Chim village, elder union, woman union representative, Youth Organization, 
head of army and security and 49 affected households.   
                                                                                                                                           
The main issues were raised by local residents during the consultation meeting: 

− Regarding the permanent loss of paddy field, the residents expressed a general 
preference for compensation by cow/buffalo and wire fence which equivalent to 
the amount of paddy field. However, 3 of them preferred a new paddy field in 
other areas where suitable for their business and future quality of life of their 
children rather than financial compensation. One of them will move to 
Luangprabang town and the rest two will move to live with relative in Kasi 
District. However, they asked for help in terms of transport for moving their 
house and rice providing during the first 3 years. 

− The residents requested that project proponent should provide with the 
following assistance until their income levels and living conditions can be 
stabilized: 

(a) During the transition period (the first 3 years), rice need to support for the 
APs , especially those who lost all paddy fields 

(b) Support the technical assistant to the APs related to agriculture and 
livestock activities. 

(c) Support high yield production species for cash crop and rice variety to 
improve the production of the APs as well local community.  

(d) One important aspect that raised by the APs is market promoting need the 
involvement of the government authority in order to control the market 
price avoiding middle man buyers.   

(e) Since the village is almost mountainous areas which are the limitation to 
Expanse. Residents therefore asked for help by the project to expanse 
more land for future housing construction  

(f) Village revolving fund helping local people to improve their livelihood in the 
form of extension works. 

 
− The project was positively received by the villagers, especially in regard to the 

provision of electricity, improvement in social service and infrastructure that 
concerned by the village community 

 
Comments were compiled and reviewed, with the reports adapted wherever 
appropriate to reflect the outcomes of discussions or new information brought forward 
through the consultation process.  
 



 
 

 
 

 
 

 
 

¦½²¾®¡¾−−¿Ã§Éê†©ò− 

Ã−À¢©Â£¤¡¾− 
Land Use Conditions 

within the Project Areas 

¦½²¾®ê‰¤−¾µøÈ®É¾−¥ò´ 

ê†¥½«õ¡−Õ« Ȩ́´ 
Rice Paddy Field 

Condition at B. Chim 
Village which will be 

inundated 
(The elevation of lowest point of 
paddy field is at   1,095 masl and 

highest point is at 1,112 masl) 

êò´¤¾−¦¿Í¸©²¾¡¦½

Î¾´Â©¨¡¾−À¢í¾» Ȩ̀´ 

¢º¤¯½§¾§ö− (®É¾−¥ò´) 
Survey Team during 

conducting field survey 
at B. Chim Village 

¦½²¾®«¼¤−¾¢º¤¯½§¾ 

§ö− µøÈ®É¾−¥ò´ ê†¥½«õ¡ 

−Õ« Ȩ́´ 
Temporary (Paddy 

Field) Hut Condition in 
B. Chim Village which 

will be affected 



 
 

 
 

 
 

 

¦½²¾®−Õ Ã−Á È́−Õ§ø© 

Ã−À¸ì¾¦¿Í¸©  

(À©õº− 5/2005) 
Nam Sout River 

Condition (as in May, 
05) within the Project 

Areas 

¢ö¸¢É¾´−Õ§ø© µøÈ®É¾−¥ò´

(ì½©ñ®Íñ¤¢ö¸Á´È− 1.104 

Á´ñ© ÀÎõºÎÉ¾−Õê½Àì) 
Bridge crosses Nam Sout 

River at Chim Village 
(The elevation of bridge 
crest is at   1,104 masl) 

¦½²¾® È̄¾Œ«¼¤−¾   

µøÈªº−Àêò¤ ¢º¤¢ö¸−Õ§ø© 

(ì½©ñ®£¸¾´¦ø¤ÀÎõºÎÉ¾−Õ

ê½ÀìÁ È́− 1.103 Á´ñ©) 
Up-stream of Nam Sout River (at 

upper Nam Sout Bridge), at 
Chim Village (The elevation of 

the hut is at   1,103 masl) 

Îº¤¯¾ Áì½ ¦¸−¡¸É¨¢º¤ 

ê½¹¾−µøÈ®É¾−¥ò´ (ì½©ñ® 

£¸¾´¦ø¤ ÀÎõºÎÉ¾−Õê½Àì 

ÁªÈ 1.104 ¹¾ 1.108 Á ñ́©) 
Military Fishpond on the bank of 
Nam Sout River at Chim Village 

(The elevation of the highest 
point of the fishpond is 1,108 

masl and lowest is 1,104 masl) 



 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¦½²¾®−Õª…¤ µøÈ®É¾−§¼¤Á©© 

À¢©ªº−ì÷È´¢º¤−Õ¤̂´ 5 

§‡¤¥½«õ¡«¸É´¡¾¨À ñ̄−ºÈ¾¤ 

¥¾¡Â£¤¡¾−Ä³³É¾−Õ¤̂´ 3 
Nam Ting River conditions at 

downstream (Xieng Det Village) 
where will be inundated as 

reservoir of Nam Ngum 3 Project  

¦¸−¦¾ìó ¢º¤¯½§¾§ö− µøÈ 

Á£´−Õ§ø©, ®É¾−¥ò´ (ì½©ñ® 

£¸¾´¦ø¤ ÀÎõºÎÉ¾−Õê½Àì 

ÁªÈ 1.104 ¹¾ 1.108 Á ñ́©) 
Wheat Plantation in the fishpond 
area on the bank of Nam Sout 

River at Chim Village 
(The elevation of the highest 

point is 1,108 masl and lowest 
point is 1,104 masl) 

¦½²¾®ê†©ò− Áì½ È̄¾Ä´É 

Ã−À¢©¡Ò¦É¾¤ À»õº−¥ñ¡ 
Forest Conditions around 

the Powerhouse 

¦½²¾®ê†©ò− Áì½ È̄¾Ä´É 

Ã−À¢©¡Ò¦É¾¤À¢ˆº− 
Forest Conditions around 

the Dam Site 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¦½²¾®ê†©ò− Áì½ È̄¾Ä´É 

Ã−À¢© ê†¥½¦É¾¤ê¾¤ ¥¾¡ 

ê¾¤Àì¡ 7 À¢í¾¹¾ À¢̂º− 
Forest Conditions along 

the proposed access road 
from NR 7 to the Dam Site 

¦½²¾® È̄¾ Áì½ −Õ (−Õª…¤) 

Ã−À¢©ê†¥½¦É¾¤À¢ˆº− 
Forest Conditions along 

the two sides of Nam Ting 
where the Dam will be 

located and constructed  

¡¾−¯½§÷´ ô̄¡¦¾¹¾ìõ » Ȩ̀´

¡ñ®¯½§¾§ö− Ã−À¸ì¾ìö¤ 

¦¿Í¸© À¡ñ®¡¿¢Ó´ø− 

µøÈ²¾¡¦½Î¾´ 
Consultation with Villagers 
and Village Authority during 

Field Survey and Data 
Collection 

¦½²¾®ê†©ò− Áì½ È̄¾Ä´É 

Ã−À¢© ê†¥½¦É¾¤À¦̃−ê¾¤ 

¥¾¡À¢̂º− Ä¯¹¾À»õº−¥ñ¡ 
Forest Conditions where 
the access road from the 
Dam Site to Powerhouse 

will cross

Dam Axis 
Right Bank 

Left Bank 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¡¾− ô̄¡¦¾¹¾ìõ» Ȩ̀´¡ñ®¯½

§¾§ö− Áì½ ¡¾−¦¿²¾© 

¯½§¾§ö− Ã−À¸ì¾ ìö¤À¡ñ® 

¡¿ ¢Ó´ø−µøÈ²¾¡¦½Î¾´ 
Consultation with and 
Interview of Villagers 

during Field Survey and 
Data collection 

¡¾−ìö¤¦¿Í¸© À¡ñ®¡¿ 

¢Ó´ø− µøÈ²¾¡¦½Î¾´ 

Â©¨¡¾− ó́¦ Ȩ̀−» Ȩ̀´ 

¢º¤ºÉ¾¨−ºÉ¤¯ºÉ¤¡ñ−§¾© 
Participatory Field Survey 

and Data collection 


