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EXECUTIVE SUMMARY
Objectives and Approach

As part of the Loan 2517-VIE: Renewable Energy Development, Network Expansion and
Rehabilitation for Remote Communes Sector Project, ADB will provide funding for specific Mini-
Hydropower projects for rural electrification in mountainous provinces of Vietham. The Northern
Power Corporation (NPC) is the Executing Agency (EA) for the project. The planning for individual
hydropower projects is carried out in two stages. The first of these stages consists of identification
of projects and development of feasibility studies, and the second involves the construction of these
projects. Nam Nghe hydropower project has been identified for consideration under the programme
and further feasibility studies are underway. This environmental assessment study is also part of
this process.

Nam Nghe Hydropower Plant (Nam Nghe HPP) is among the sub-projects identified under the
“Renewable Energy Development and Expansion, Rehabilitation of Power Grid in Remote Areas
Sector Project”. The project aims to develop the hydropower potential in Nam Nghe River that
would aid the electrification of the whole area of Muong Te town and other communes surrounding
the town, as well as adding significant energy to regional power system of Lai Chau province.

Nam Nghe hydropower plant is located in Nam Nghe stream in Hua Bum commune, Muong Te
district, Lai Chau province. The project will not directly affect any households in the project site. The
plant is designed with an installed capacity of 7.5MW and an annual output of Etb = 36.43 million
kWh. The construction of the power plant is expected to be three years and the plant will start
providing electricity in the year 2015.

The Commitment of Environmental Protection (CEP) report required under Viethamese regulations
was sent by NPC to Muong Te District People's Committee for consideration in April 2010.

Environmental concerns and impacts

No removal of houses will be required but the project construction will take and cause impact to
14.23 ha of forest area, in which 90% is mixed forest consisting of bamboo and shrubs, and about
10% of this area is farmland consisting of mainly rice and other crops.

There are no rare or precious plants found in the project area, therefore, major impact on plant life
will be limited.

Negative impacts on wildlife in the area are unavoidable, however, the number of species in the
project area is insignificant. No large animals are found within the project area. Although, there are
small wild animals such as porcupines, squirrels, wild pigs, some rodent species and reptiles.

The project will be constructed on some steep and hilly slopes, which could cause landscape
scarring and loss of trees, particularly at the headrace canal, penstock and access roads, which are
located on steep land. There is potential for landslides and sediment invasion onto existing land in
the lower slopes, resulting in siltation to downstream rivers such as Nam Nghe and Nam Bun, and
to agriculture land such as the Chang Chao Pa, Pa Cheo, Pa Mu and Nam Nghe villages. The
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discharge from the powerhouse will be into the Nam Bum River, which is immediately upstream of
the existing confluence of the Nam Nghe and Nam Bum rivers.

A 3.5 km section of the Nam Bum River between the dam and the powerhouse will be have no
water flow for approximately eight months of the year. Reducing water flow in the river will have
impact on fish and aquatic life.

Environmental Mitigation

The main environmental mitigation measures included in the EMP are as indicated below:
Table 1: Summary of Mitigation

No Potential Impact Mitigation
1 Construction impacts with Implementation of detailed EMP attached to the
destruction and scarring of land IEE to include provision of catchments/cut-off
in steep mountain landscape. drains, silt traps, stone retaining structures, spoils
planning, planting of grass and revegetation of
disturbed areas.

2 Use of borrowed materials Borrow materials only from permitted and existing
guarries in the area.

Loss of agricultural and forest| The Resettlement Plan to be implemented and

3 land compensated accordingly for loss of land & trees.

4 Reduced water flow in the 3.5 km 100l/s will be retained in the river system

section of the Nam Nghe stream. downstream of the dam to protect fish and other
aguatic life in the dry season. In addition, at about
300 meters downstream of the dam, there is a
tributary which could add 167 I/s of water to Nam
Nghe river. Therefore, the flow downstream of the
dam will ensure the provision of environmental flow
for agquatic species development.

5 Tree planting program 5 ha of tree planting at penstock area, roads, and
fill cleared land areas cost 40,000,000 million VND
per ha.

6 Erosion and cleaning in riverbed Repair and/or extend the reinforcement of the

from tailrace discharge downstream riverbed and provide a stilling basin.

Aside from compensation for the loss of land and for the temporary use of land during the 3-year
construction period, funding is also incorporated in the budget for an Environmental and Social Cell
to strengthen the capacity the Power Development Project Management Board (PDPMB), which is
the body that will implement the project on behalf of NPC.

Initial Environment Examination(IEE) 8
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Conclusions

This project will have some negative impacts on the people and environment in Hua Bun commune.
A resettlement plan will be prepared to compensate for effected land and forest in the project area.
The proposed Environmental Management Plan (EMP) attached to this IEE will mitigate the
impacts of construction activities. The planned retention of 100l/s environmental flow in the river
system will also help reduce impact of the project to the ecosystem.

It is important that NPC as the EA maximizes its ability to implement and monitor the measures set
out in the EMP. This is required to set up an Environmental Monitoring Unit including
environmentalist & specialists on compensation, who will coordinate with the contractor's
environmental staff and the Commune People’s Committee during both construction and operation
phases.

The main impacts identified in this environmental examination are the result of construction activity
and the potential long-term removal of water flow from the 3.5 km stretch of the Nam Nghe River for
more than half of the year and the potential impacts on aquatic species.

There is a need to ensure the mitigation of impacts resulting from the construction activities,
particularly in the construction of 0.5 km road to the construction site.

Initial Environment Examination(IEE) 9
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[. INTRODUCTION
Purpose and Scope of Environmental Report.

1. The Government of Vietham has requested ADB for a loan to develop a project that can provide
a reliable and affordable supply of electricity to remote mountainous and poor communes. The
project will also allow the replacement of thermal power generation with renewable energy.

Under the ADB Loan 2517-VIE: Renewable Energy Development and Network Expansion and
Rehabilitation for Remote Communes Sector Project, various sub-projects have been identified and
these subprojects consist of two components:

e Component 1 are subprojects that involve the development of small hydroelectric plants and
associated facilities,

e Component 2 are subprojects that involve the extension or improvement of rural electricity
networks for remote and poor communities.

Under Component 1, the Project will finance the development of between 5 and 10 small
hydropower plants, each with a capacity of less than 7.5 MW in the northern and central provinces
of Vietnam. The Project is expected to contribute over 30 MW additional volume to the national
power system, while Component 2 will help extend the medium voltage power network in Vietnam
by approximately 800 - 1,000 km. Low voltage transformers will be installed and the low voltage
network will be extended by about 2,500 - 3,000 km. Component 2 will be implemented in the
Northern, Central and Southern Provinces of the country.

2. Nam Nghe Hydropower Project is one of the sub-projects identified in Component 1 of the
Project. The project will be constructed in Hua Bum commune, Muong Te District, Lai Chau
Province.

The overall study of the Nam Nghe Hydropower Project focuses on the technical feasibility of the
project. This environment examination is undertaken as part of project feasibility along with a
Resettlement Plan and Ethnic Minorities Plan. According to ADB’s Safeguard Policy Statement
(SPS) June 2009, the sub-project is considered as an Environment Category B project, requiring an
Initial Environmental Examination (IEE). This project categorization is based on anticipated
environmental impacts of the proposed sub-project.

3. The EA for the project is the Northern Power Company and this report will be submitted to the
District Office for Environment and Water Resources for assistanance in monitoring the project.

4. The project will change water flow characteristics in the Nam Nghe stream and has the potential
to cause adverse environmental impacts to the watershed of this stream system, particularly in the
section where water will be diverted away from the natural river to feed the proposed powerhouse.
This study reviews the potential impacts of construction and operation of the project on the Nam
Nghe stream and its watershed.

5. The construction of the 0.2km long transmission lines, which will link the project to the national
grid at substation No. 121, are part of the project and this environmental assessment.

Initial Environment Examination(IEE) 10
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Map 1: Project Location in relation to region
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Map 2: Master plan of Nam Nghe hydropower project
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II. DESCRIPTION OF THE PROJECT

A. Type of Project and Legal Requirements

1. ADB Categorization

The 7.5 MW Nam Nghe hydropower plant is a relatively small project. Using ADB’s Rapid
Environmental Assessment Checklist for hydropower (Annex 2), the project is classified as
Category “B”, in accordance with ADB Environment Safeguards Policy Statement July 2009. An
IEE is required to determine if there are significant impacts and if a more detailed impact
assessment is necessary.

2. Vietnamese Environmental Assessment Requirements and Regulations

1. The relevant laws and decrees in Vietnam are as follows:

a.

The Law on Environmental Protection (LEP) No 52/2006/QH11, dated November 29,
2005;

The Law on Cultural Heritage, June 29, 2011;

Government’s Decree No. 80/2009/ND-CP, dated August 09, 2006 detailing and guiding
the implementation of the number of LEP’s articles;

Government’'s Decree No. 21/2008/ND-CP, dated February 08, 2008, amending and
supplementing a number of articles of Government’s Decree No. 80/2009/ND-CP, dated
August 09, 2006 detailing and guiding the implementation of the number of LEP’s articles

MONRE’s Circular No. 05/2008/TT-BTNMT, dated December 08, 2008 guiding the
preparation of SEA, EIA and Commitments on Environmental Protection.

Government’s Decree No. 24/2008/ND-CP, dated July 31, 2000 providing detailed
regulations in executing the Law on Foreign Investment in Vietnam specifically Article 82
concerning environmental protection;

The Vietnam’s standard and National Technical Regulations on environment currently in
effect;

Government’s Decree No. 106/2005/ND-CP, dated August 17, 2005 detailing and
guiding the implementation of some articles of the Electricity Law regarding the safety
and security of high-voltage power girds;

MOI’s Circular 06/2006/TT-BCN, dated September 26, 2006 guiding the implementation
of several provisions of Government’s Decree No. 106/2005/ND-CP, dated August 17,
2005, detailing and guiding the implementation of some articles of the Electricity Law
regarding the safety and security of high-voltage power grids; and

National Technical Regulations on electrical safety (QCVN 01: 2008/BCT) according to
Decision No 12/2008/QD-BCT, dated July 17, 2008.

Environmental Impact Assessment. The requirements for environmental assessment in Vietham
are set in Article 18 of the Law on Environmental Protection, which states when an Environmental

Initial Environment Examination(IEE) 13
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Impact Assessment must be prepared. Projects that are likely to impose risks or have adverse
impacts to national reserves, national parks, historical-cultural relics, natural heritage and on water
resources of river basins, coastal areas and protected ecosystems areas are subject to
environmental assessment. A Circular issued by the Ministry of Natural Resources and
Environment (MONRE) entitled “Guiding Strategic Environmental Assessment, Environmental
Impact Assessment and Environmental Protection Commitment™ gives detailed guidelines for
Strategic Environmental Assessment (SEA), Environmental Impact Assessment (EIA) and
Commitment to Environmental Protection (CEP), including SEA, EIA and CEP report preparation,
review and appraisal, monitoring, and confirmation of implementation of the mitigation measures.

Regulations? published in 2008 categorise which type of projects are required to undertake an EIA.
With respect to the requirements for environmental assessment of hydropower projects, an EIA
report is required for hydropower plants having reservoir capacity of 300,000 m* or above and for
high voltage transmission lines with a length of over 100 km. Power generation projects such as
mini-hydropower plants and low and medium voltage transmission and distribution lines need only
to submit a written CEP to the People’s Committee of the affected district. Since 2008, detailed
environmental assessments have not been submitted for small hydropower projects. The CEP
report was sent by NPC to Muong Te District People's Committee for consideration in April 2010
and approval is still pending.

Nam Nghe hydropower project has the capacity of 7.5MW. The reservoir volume is very small with
a gross storage capacity of 34,490 m* and a transmission line of 0.2 km. According to Vietnamese
Laws, the project requires a CEP.

3. Other Viethamese Approval Requirements and Regulations

The Section on Natural Resources and Environment (SONRE) at District level is responsible for
environmental management in the district/town territory. District People’s Committees (DPCs) are
responsible for approving CEPs® and provincial level environment protection agencies are
responsible for certification of registration’. SONRE is also responsible for conducting
environmental monitoring during project implementation. However, given the current limited
capacity of district level SONREs to undertake evaluation of environmental assessment reports,
MOIT shall coordinate with the Provincial People’s Committee (PPC) to ensure that the respective
SONREs are assisted by provincial DONREs during the review and approval of written CEPs. EIA
reports shall be submitted to the district PCs for approval.

Utilization of Water Resources. The project must obtain approval on water resource use. Article
24 of The Law on Water Resources® entitled “Issuing permits for exploitation and use of water

1 GOV’s Circular No.05/2008/TT-BTNMT dated 08 December 2008

3 Article 26 of the LEP
“ Article 17c of Decree 21-2008
° Law on Water Resources No. 8/1998/QH10 May 20, 1998
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resources” requires organizations and individuals that exploit and use water resources to obtain
permission from the competent State agencies.

Article 64 of the Act on “the Management of the river basin planning” specifies that the agency
managing the planning of river basins is the Ministry of Agriculture and Rural Development
(MARD).

Decree No 149/2004°, Article 4 defines permit issuance principles. Permits are granted initially for
20 years (Article 7). Permits for smaller projects are usually granted at Provincial People’s
Committee level (Article 14). The permitting authority will also manage the permit and the dossiers
of required information for the project.

Permit owners, among other requirements, are obliged to pay fees, take measures for safety, keep
data and information on water resources and make reports to the People’s Committee (Article 18).

Article 21 “Order and procedures for issuance of surface water exploitation and use permits”
defines what is required for a permit application i.e. what should be in the dossier accompanying
the permit application. Details of scheme are required and certain other information including an
analysis of quality of water sources according to State’s regulations. Also papers must be attached
regarding land use rights and there must be a written agreement on land use between the
organization or individual exploiting the water, and the organization or individual having the land
use right. The competent People’s Committee must certify the agreement.

Environmental Flow. Decree No 112/2008’ prescribes the scope of environmental management
protection requirements for integrated exploitation of hydropower and irrigation reservoirs (Article
1). It establishes the need for a minimum flow which is defined as "the lowest level of flow required
for maintaining a river or a river section to ensure the aquatic ecosystem’s normal development and
the minimum level for the exploitation and use of water resources by water users according to the
priority level set in the river basin planning.”

According to Ministry of Natural Resources and Environment (MONRE) based on Article 12.2 is to
assume responsibility for the coordination with the concerned ministries, branches and localities in
specifying minimum flow requirements for reservoirs.

Land use permit for the project will be applied to the District People’s Committee and water use
permit will be applied to Lai Chau province Department of Natural Resource and Environment later
when financing is approved for the project.

Cultural and Archaeological Resources. In Vietham, there are procedures set down relating to
chance discoveries of an archaeological nature. The relevant laws and regulations are as follows:

1. Cultural Heritage Law Jun 2001,

¢ Decree no 149/2004/ND-CP of Jul 27 2004 on the Issuance of Permits for Water Resource Exploration, Exploitation and
use, or for discharge of Wastewater into Water Sources.
" Decree No 112/2008/ND-CP of Oct 20, 2008 on Management, Protection and Integrated Exploitation of Resources and

Environment of Hydropower and Irrigation Reservoirs.
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2. Decree No. 92/2002/ND-CP November 11, 2002 relating to the implementation of some
articles of the Law on Cultural Heritage,

3. Regulation on exploration of archaeological excavations Decision No. 86/2008/QD-
BVHTTDL December 30, 2008 of the Ministry of Culture, Sports and Tourism.

Chapter Il of the 2008 Regulations (Responsibilities of Organizations and Individuals when
detecting archaeological sites) states that if organizations and Individuals find archaeological sites
and/or artifacts, they have the responsibility to protect, maintain the location and promptly notify
and hand in the archaeological relics to the closest office of the Department Culture, Sports and
Tourism or the Department of Culture and Information.

B. Location and General Description

Nam Nghe hydropower plant (HPP) consists of a reservoir, a dam, an intake, a headrace canal, a
spillway at the end of canal, a powerhouse and a tailrace channel. The project will be constructed
on Nam Nghe river, a tributary of Nam Bum river which is a left bank tributary of Da river. The
damsite is located at coordinates 102°57°00” East longitude and 22°25'10” North latitude.. The
powerhouse site is located on Nam Bum river at coordinates 102°56’45” East longitude and
22°23'40” North latitude. The headrace canal is on the left bank of the Nam Nghe River and all the
project components are on the right bank of the Nam Bum River (see Map 2). The water flow from
the powerhouse is discharged to the Nam Bum River directly upstream of the confluence of the
Nam Nghe with the Nam Bum.

The structure for the headworks is a gravity concrete dam founded on rock, with maximum height
Hmax = 16.5m accounting to crest of non-overflow dam. The intake culvert is located on left dam
abutment to convey water to a closed reinforced concrete headrace canal on the left bank of the
river. The channel’s length is about 3.15 km, almost located in the sandstone and rock sediment
formation of Nam Cuoi. At the end of channel is a forebay and penstock intake. Water is transferred
in the penstock connecting to the powerhouse located on Nam Bum River bank at elevation
552.0m. The powerhouse is located immediately upstream of the confluence of the Nam Nghe with
the main Nam Bum River and the water from the powerhouse is discharged into the Nam Bum
River.

The main components of the subproject are as follows: (i) dam with maximum height of 16.5 meters
and reservoir with volume 34,490 m?; (i) a 3,146 meter reinforced concrete channel (iii) penstock of
779.5 meters in length and 1.2 meter diameter divided in 3 sections having different wall thickness,
depending on pressure level increase from intake location; (iv) power plant with vertical Pelton
turbines; (v) outdoor electricity distribution station; (vi) high potential line 35KV to transfer electricity
to the meeting point with the network; and (vii) management building (see Maps 2).

To connect the Nam Nghe hydropower plant to the national electricity system, a proposed 35kV
connection line from the powerplant will be made to connect to the single line 35kV Muong Te —
Hua Bum connection line at existing substation No. 121.

The sand and gravel quarry sites are located about 10km away from the project site. The materials
will be transferred to two temporary storage sites; one located at the powerhouse site (5000m?) and
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the other is in the middle of the channel with capacity of 6,000 m?. Soil and rock from burrow pits
will be transferred to these locations. (See map 2)

The water delivery system has a volume of 329.65 m, which is designed to deliver a maximum of
2.63 m*/s to two turbines to generate 7.5 MW of power. As a result of the project, in the dry season,
the Nam Nghe stream will experience loss of water flow for approximately eight to nine months over
the 3.3 km of the river between dam and powerhouse.

During low flow season when flow is less than 0.535 m®/s, the plant will operate for only a few
hours per day to provide electricity for peak hour. The water regime will change immediately
downstream of the dam.

There are 4 villages in the project area: Chang Chao Pa, Pa Cheo, Pa Mu and Nam Nghe.
However, they are located far enough from the project facilities that they are not directly affected.
Chang Chao Pa and Pa Cheo villages are located about 4 km from the powerhouse to the
Southeast. Nam Nghe village is 1.5km away from the dam and reservoir location to the Northwest.
Pa Mu village is located 2 km from the powerhouse to the Southwest. Access to project area is only
through the road from Muong Te District to Hua Bum Commune. This road is still under
construction, which makes it difficult to transport materials. (See Photo No. 1)

The hydropower project is located far from the residential area and road construction. The plant
operation is independent of the regular route therefore it will not affect the movement of local
people in the Hua Bum commune. Hua Bun and Muong Te’ s internal road is 100 meters away from
the power plant.

For the construction of the dam, spillway and channel, access roads from the powerhouse to the
dam need to be created. An access road needs to be created in order to construct the spillway and
channel of the dam.

The following 5.0 km roads are required for the project (see Map 2):

The road connection from Hua Bum - Muong Te to the forebay has a length of about
2133m. This section includes a branch into anchor position 2 for construction of penstock.

- This section covers the shunts in the anchor position 2 for construction of penstock.

- The road from the forebay to the overflow dam and reservoir has a length of about 2,650m.
After the canal construction is completed, the surface canal will be part of the route.

- For the powerhouse, upgrading of an existing 215m track is needed in order to provide
permanent access to the plant.

More detailed information on the project is indicated in the table below and the locations of various
components are shown in Map 2.
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Table 2: Project salient features

No Parameters Designation Unit Nam Nghe

I Reservoir

1 | Catchment area Flv Km? 28

2 Mean annual discharge Qo ma3/s 2.37

3 | Reservoir area 885 m Fmh m? 6101

4 Full Supply Level FSL m 890

5 Minimum Operating Level MOL m 886

6 | Gross storage Wtb 10°m? 34.49

7 | Active storage Whi 10°m?® 20.37

8 | Dead storage Wc 10°m? 14.12

Il Project features

9 Design flood discharge P 10 m®/s 473

10 | Check flood discharge P 020 m3/s 561

11 | Firm capacity Ndb MW 1.55

12 | Installed capacity NIm MW 7.5

13 | Mean annual energy E 10°Kwh 36.43

14 | Powerhouse H&

15 | Number of unit n unit 2

16 | Turbine type Pelton

17 | Calculated head Htt m 329.65

18 | Maximum powerhouse discharge Qmax ma3/s 2.63

19 | Overflow dam Concrete

20 | Max. height of dam (Hmax) Hd m 16.5

21 | Dan crest length Ldd m 70

29 f;rnu(::rt:tr: of box culvert, reinforced bxH X 1.35x H

23 | Length of channel m 3143

24 | Intake

25 | Trash-rack width BxH m 1.8x3.5
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No Parameters Designation Unit Nam Nghe
26 | Width of operational gate BxH m 1,8x1,8
27 | Length of steel penstock Lh m 779.5
Il | Social power supply in local
28 | Single line 35kV distribution line Km 20.647
29 | 35 kV sub-station station 6
30 | Low voltage 0.4kV distribution line Km 24
31 | Access road Km 5
IV | Compensation
32 | Compensation to forest Ha 11.56
33 | Compensation to paddy Ha 1.47
34 IC{jlcr)]rc?pensation to river, stream, wild ha 19
\% Investment capital + economic/financial indicators
Total investment capital 10°VND 268.846
Net investment capital 10°VND 232.964
- Cost of civil work and installation 10°VND 127.549
- Cost of equipment 10°VND 61.711
- | Other costs 10°VND 3.460
- Contingency 10°VND 25.020
- Compensation to crop 10°VND 0.669
- Project management cost 10°VND 2,875
- Cost of engineering consulting service 10°VND 11,679
- | VAT 10°VND 22.866
- Interest of preferential loan 10°VND 13.016
34 | Economic indicators
- B/C 1.07
- EIRR % 10.84
NPV 10°VND 14.30
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No Parameters Designation Unit Nam Nghe

36 | Financial indicators (4.26cent):

- B/C 1.13

- FIRR % 11.39

- NPV 10°VND 31.73

- Payback period year 18
Source: Investment project data- March 2011

20
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Table 3: Bill quantity of project

= E = > o X © ) c
X o - — &) ) T X © > D k)
S| 8§ £ E |5 |SE |88 t5e|f88 2%
e} > < 8] = = c b= ©
= = = g§° |85 |25 8|8 |8 2°3
| Soil/rock
excavation
1 | Sand exc,.
’ m? 0.0 - - - - - -
aQ+apQv
2 il
Soilexc m® | 260,397.7/2,097.3 |125,376.6 | 78,826.8 |54,096.9 ; ;
Edg+IAL
3 Soil/rock
|AOI2 FOCKEXC | 3 | 89.274.0 | 41946 [75226.0 |9,853.4 ; ; ]
4 E h
xc, weathered | o |25 £67.9 1125839 501507 | 9.853.4 ; ; ;
rock IB
> ﬁ): hardrock |2 1113144 |2,007.3 ; ; 9,.217.1 ; ;
Il | Soil/rock
embankment
1 Earthfill
K=095 m3 | 2,280.5 - - - 2,280.5 - -
2 Rockfill m3 | 1,122.9 43.8 - - - - 1,079.1
3 Embank. mixed
. m3 | 1,617.5 - - - - - 1,617.5
rock/soil
73,951.4 - 46,260.7 |5,235.0 |16,006.0 3,095.2 3,354.5
111 | Concrete
1 Concrete M150 | m3 | 5,751.4 3,883.2 1,393.2 - 475.0 - -
2 Concrete M200 | m3 |17,269.4 |4,959.1 |6,913.7 646.6 4,750.0 - -
3 Concrete M10 m3 32.3 - - 7.3 25.0 - -
IV | Reinforcement
for concrete
1 Reinf
einforcement | 0 | 7643 | 1488 | 3457 | 323 | 2375 ; ;
for concrete
V | Grouting
1 COHS(-)|IdatI0n md | 2475 2475 i ) ) ) i
grouting to
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@ _ c
| X g « | 3 |&c | ET|EEE .5 |823| 2«
S| s & S| & |58 |3 |egg2|f82|523| 8¢
> = =g g5 |g7g%s [2F<c|g°3
foundation
2 | Grouting for
g md | 30086 | 1,800.5 |1,2981 | - i i i
support anchor
3 | Anchor steel md 34.4 20.0 144 - - - -
4 | Shotcrete 4,835.8 |2,135.8 |2,700.0 - - - -
443
VI | Other works
1 | Masonry M75 m3 | 2,018.2 943.8 - 850.0 - 224.4
2 | Grassingto m2 | 595.0 i : i i i 595.0
protect slopes
3 | Constructing
brick M75 m3 | 8,900.0 - - 5,500.0 | 3,400.0 - -
4 | PVCwaterstop | md | 140.0 - - - 140.0 - -
5 | Glass-
aluminum m2 | 3,859.5 3,859.5
framed door
6 | Corrugated iron m2 | 2200 ) ) ) 2200 ) )
roof
VI | Equipment
1 | Hydro-
mechanical ton | 568.9 18.7 5.0 497.2 48.1 - -
equip.
2 | Hydraulic-
mechanical ton | 715.0 - - 715.0 - -
equip.
3 | Electro -
mechanical MW 7.5 - - - 7.5 - -
equip.
Source: Investment project data- March 2011
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Table 4: List of demand on material and main equipment

No Material Unit Qty Standby
I Equipment, vehicle
1 Excavator V= 0.5 +1.6m3 pc 5 1
2 Bulldozer 110 Cv pc 4 1
3 Vibrating roller 16T pc 4 1
4 Drilling machine (9®42-76) pc 2 Chapter 18:
5 Air compressor 20m3/minute pc 3 1
6 Crane 15 ton pc 1 Chapter 19:
7 Crane 25 ton pc 1 1
8 Dumping truck pc 13 Chapter 20:
9 Batching station 60m*/h pc 1 Chapter 21.:
10 Concrete mixer 5001 pc 3 Chapter 22:
11 Mixing truck pc 6 Chapter 23:
Il Material
1 Cement Ton 7,320 Chapter 24:
2 Steel Ton 770 Chapter 25:
3 Timber, wood 10° m® 0.21 Chapter 26:
4 Aggregate 10°m? 25,730 Chapter 27:
5 Rock 10°m?® 2,026 Chapter 28:
6 Sand 10°m?® 15,055 Chapter 29:
7 Explosive Ton 18 Chapter 30:
8 Metal structures Ton 563.5 Chapter 31.:
Source: Investment project data- March 2011
Table 5: List of labor force demand
Construction year Year 1 Year 2 Year 3
Number of people 100 250 250

Source: Investment project data - March 2011

During the construction phase, there will be about 100 — 250 people that will be employed by the
project. Workers or helpers during construction will be sourced from the local people. When the

project is operational, 20 staff will be needed to run the power plant.

Two (2) campsites will be set up at powerhouse and spillway site for the plan construction.
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C. Construction Schedule

The development of the project will last for 3 years, including 0.5 year for project preparation and
2.5-year for project construction. Assuming that the project starts from June 2012 and finishes at
May 2015, the project schedule is as indicated below. The components to be constructed during
the dry season are the headrace culvert and overflow dam.

The project milestones are:

Preparation (06/2012 — 10/2012). From the period of June to October 2012, the following activities
will be implemented:

- Complete local government’s requirements.

- Clear the ground.

- Construct road from power plant to pressure tank.
- Construct support project site and camps.

Dry season (From 11/2012 to 5/2013). From the period November 2012 to May 2013, the
following will be implemented:

o Channel alignment:

- Clear and bulldoze the ground from forebay into the dam line; consolidate the main locations,
and complete concrete guard-wall and drill anchor. It is estimated that the access road leading
to dam site will be finished by April 2013.

- Arrange the support area and camps at elevation of 900m that is next to channel line.
o Construction of the power supplies line for residents.

Flood period (from 05/2013to 10/2013). From the period May to October 2013, the following
activities will be implemented:

Flood flow is directed through the natural river. This also includes preparing for construction work
of dam overflow for the dry season in 2013 and 2014.

Period (From 11/2013 to 6/2014). The following will be undertaken from November 2013 to June
2014:

* Dam alignment:
- Left bank embankment dams site:

- Starting construction of waterway, excavation of the abutment and concrete reinforcement in the
left bank of the dam.

- February 2014 start of concrete work to complete the dam's left bank.

- At the foundation, build right bank of the dam which is expected to be completed by the end of
June 2014.
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* Route channels:

- Concrete work on canal from km 1 + kmO to 170m

* Pipeline.

- Training pit powerhouse, forebay, water pipes

- Pour concrete plants, anchors, pressure tank, inlet

- Laying concrete, installation of mechanical equipment, hydraulic water for the plant

- Installation of equipment inlet valve, penstock

- Execution discharge channel, reinforced stone roof

* Construction of power lines for regional welfare

Flood Season (From 5/2014 to 10/2014):

Flood flow is directed through the narrow river and the construction work will have to stop.
- Pour concrete plant, installation of mechanical equipment, hydraulic water for the plant.
* Construction of power lines for regional welfare

Period (From 11/2014 to 5/ 2015):

Peak flow in dry season diversion designed for Q = 13.8m%/s (based on 10-year return period) is led
through the sand outlet.

Construction of temporary road to right bank of dam is to stop for spring break.

Lay concrete for the overflow dam right shoulder. At the end of December, intake valve and drain scour
will be installed.

* Route channels:
- Concrete work for the remaining sections of the canal which will be completed on March 2015.
* Pipeline, power plant

- Completion of concreting, installation of marine equipment, hydraulic equipment, electrical
equipment.

» Completion of power supply line connecting the local school.

-4 /2015 to commission unit 1

- 5/2015 to commission unit 2 and to complete the project.
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[1l. DESCRIPTION OF ENVIRONMENT
A. Provincial and District Context

Lai Chau is the provincial capital of Lai Chau and has 6 Districts of which Muong Te is one. Hua
Bum commune is located in Muong Te district and is one of 94 communes in the Province.

Table 6: Population and Land Area

Population Area Density Persons per Sq
1000’s Km2 Km
Vietham 8,6024.6 331,051.4 260
Lai Chau Province 37 9,070.19 41
Muong Te District 5.2 3,618.76 14
Hua Bum commune 1,387 260 5.3

Note: Figures for Vietham and province come from the 2009 Census. District figures are from 2009
District Statistics Book

The total natural land area of the province is 9,070.19km?, mainly consisting of reddish soil, light
yellow soil developed on sandy rock, argillite and limestone, and hard structure. The agricultural
land area is about 64,299.9ha, including 13,781.44ha of paddy land and cropland; 10,993 ha of
garden land, 5,978ha of animal farmland/grazing land and 409ha of aquatic cultivation land. The
forestry land area covers 283.667ha, of which 31.3% is protected forest (natural forest is 274,651ha
and plantation forest is more than 9,015ha). Special use land covers about 4,489.61ha, including
2,982.52ha of access roads, 377.26ha construction land and 1,918.443ha residential land. Bare hill
land area with the potential of use is relatively large, which is about 525,862ha, including
1,743.69ha of unused flat land and some 524,118.87ha of hilly land.

Total area in 2010 of the Muong Te district is 376,535.41ha, which includes:
+ Agriculture land: 20,268.3ha.
+ Forest land: 182,647.35 ha.
+ Non-agriculture: 5,042.33 ha
+ Vacant land: 168,577.43ha.

There are no nature reserve areas in Lai Chau Province. There is a protection forest about 70km to
the West from the project site, at the upstream of Da River.

In the neighbouring province of Dien Bien, there is the Muong Nhe Nature Reserve, which is
located in Muong Nhe District. The reserve is about 700 km to the Northwest of Hanoi. The Muong
Nhe Nature Reserve has a total area of about 310,262ha, border with 10 communes. There is
118,000ha of natural forest cover rate or 43% of the land area in Muong Nhe Nature Reserve area,
of which there are many primitive forests consisting of lowland evergreen forest, lower mountain
evergreen forest, evergreen forest on high mountains and bamboo forests. It is also the habitat of
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many rare animals. With rich ecosystems like forests and parks, the Muong Nhe Nature Reserve is
considered as a protected area with high biological diversity types in Vietham. The Muong Nhe
Nature Reserve is 80kms away from Nam Nghe; therefore Nam Nghe project is neither inside a
protected area or the buffer zone of a protected area.

B. Physical Resources
1. Topographic characteristics

Topographical conditions in Lai Chau are characterized with many high mountain ranges and
highland. To the East of this region is Hoang Lien Son mountain range; in the West is Song Ma
mountain range (1,800m high). Between these two ranges is low land, a large mountain and the Da
River catchment with many limestone plateaus (400km long, 1-25km wide, high 600-1,000m). More
than 60% of the land area is higher than 1,000m, and more than 90% of the land area has slopes
higher than 25° divided by long mountain ranges running in NW-SE direction, between valleys
where topography is rather flat such as in Muong So, Tam Duong, Binh Lu, Than Uyen. There are
high mountains such as Phan Xi Pang at elevation 3,143m and Pu Sam Cap at 1,700. Hills are high
and sloping and characterized with many narrow and deep valleys, rivers, streams, waterfalls, high
discharge flow, all of which creating high hydropower potential.

2. Geological condition

Geological structures: The project site located in the Northwest of Vietham-China border. The Da
fault is located about 10 km from the Nam Nghe dam. The reported earthquake intensity from this
fault system is | = 4. Even though, the fault is outside of the dam’s basin, it is necessary to include
it in the engineering design stage to prevent the possibility of any problems occurring in the future.

The Nam Nghe reservoir area is located in a narrow valley, originating from an altitude of 21200m in
Muong Te district, Lai Chau province. Average rolling terrain is from 25° to 40°. The rock walls in
the basin are mainly carbonates. The lime walls are in the northwestern portion and carbonate
deposits in the eastern.

The project area is in the narrowing position of the valley where topographical and geological
conditions for constructing the dam is favourable.

Minerals. Minerals such as coal and gold have not been found in the reservoir area.

Earthquake: The Nam Bum basin, including the Nam Nghe, is in the strong seismic region of the
northwestern area having events occur such as the 7 Richter scale earthquakes (1914), Dien Bien
earthquake (1920), and Son La earthquake (1962). The Nam Nghe area is located in 8 Richter-
scale generation and propagation region.

3. Climatic condition

Muong Te, in particular, and Lai Chau province, in general, has a typical climate regime for tropical
region with hot days and cold nights, but less impacted by typhoons. The climate during the year is
divided into two transparent seasons: the dry season and rainy season. Rainy season in Lai Chau
normally lasts from May to September. During this time rain is plenty and temperature and humidity
is high. During the early rainy season, hail normally occurs. Rainfall intensity is high and occurs in
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the middle of June, July, and August, comprising about 80% of rainfall for the whole year. During
this period, total average rainfall is about 2,500 — 2,700mm. The average temperature in the rainy
season is normally between 25°C — 35°C. The dry/cold season starts from November to March,
when the climate is cold and humidity created by rainfall is relatively low. There are months during
this season when rainfall is only 5 to 20mm. In many places, the coldest average temperature is as
low as 4 — 5°C, characterized with cold, thick fog, northeasterly wind, hail, and snow in high
mountainous area, particularly in Dao San — Phong Tho. There is also hail and winds occurring
early in the rainy season with a frequency of 1.3 — 1.5 day/year. April and November are transitional
periods between the two seasons. During this period, temperature differences between day and
night is high, sometimes temperature at midday is up to 38°C but goes down to 18 — 20°C at night.
The mean annual air temperature is 22 — 25°C.

% Rainfall regime

Rainy season starts in April and finishes in October, which is the same time as the Southeast
monsoon. At the high mountains, the rainfall reaches 3000mm/year. At the average mountains (400
— 800m), rainfall fluctuates from 2000 to 2500mm. At the low mountains (below 400m) and valley, it
is from 1500 to 1800mm.

The climatological stations are near the centre of the basin, therefore, the rainfall of the station can
represent the rainfall of the whole basin. Rainy season in the region lasts for 7 months from April to
October, highest rainfall is usually in three months from June to August, and the rainfall in dry
season is accounted for about 15% of annual rainfall. Lowest rainfall is in December and January;
the rainfall is from 22.9 - 29.3mm. Monthly rainfall distributions at the stations are given in Table 7.

Table 7: Average monthly rainfall by month, year, measured at 3 stations in the area

Station Jan | Feb | Mar | Apr | May | Jun | Jul Aug | Sept| Oct Nov | Dec | Total

Sin Ho 43.2143.8(73.7( 181 | 317 | 506 | 595 | 464 | 237 | 146 | 80.7 | 41.1 | 2729
Muong Te [27.2|30.2|48.1| 128 | 280 | 471 | 617 | 453 (180 | 107 | 63.4 | 29.3 | 2434

Na Hu 29.3(32.9|56.5( 135|292 | 478 | 604 | 435 | 194 | 119 | 69.0 | 22.9 | 2468

Source: Investment project data- March 2011
4. Hydrographic conditions
% Regional characteristic

In the territory of Muong Te district, there are rivers such as: Da, Nam Ma, Nam Cun, Nam Nhe
which belong to the Red River system and the Mekong River system.

Average elevation on whole catchment area of Da River is 1130m, and is about 900m in
Vietnamese territory.

In China, Da River has an average slope of 25.4% and crosses Vietham-China border where the
riverbed elevation is about 313.18 m. The water level in the dry season recorded on March 20,
1997 was 319.68 m.
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Nam Bum River, a tributary on left bank of Da River, originates from the high mountains at
Vietnam-China border, in Hua Bum commune, Muong Te district of Lai Chau province. Elevation at
river originates at about 2100m. The main course of Nam Bum River flows in the E-W direction and

joins into Da River at Po Lech.

Typical characteristics of the channel and catchment at the project dam site are listed in following

table.

Table 8: Characteristics of basin and rivers Nam Nghe Project

Sites River Basin River River Basin
area length slope width (km)
(km?) (km) (%)
Nam Nghe damsite Nam Nghe 28 8.0 107.5 3.50
Nam Nghe powerhouse site Nam Bum 63 12.5 101.3 5.04

Source: Investment project data- March 2011

< Flow characteristics:

The catchment of Nam Nghe Hydropower plant had no surveyed water flow data prior to Aug 2010
and annual flow has been interpolated from flow and rainfall data from the Na Hu station which is

located 10 km from the site.

Charts 1: Average monthly flow at the Nam Nghe Dam
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Table 9: Calculated average monthly flow at the Nam Nghe Dam

Ja | Fe | Ma | Ap | May | Jun Jul Aug | Sept Oct Nov Dec | annu

No Year n b r r al
069 | 0.60 | 052 | 059

1 1968 8 7 2 5 123 | 347 9.98 5.59 3.29 177 149 | 0968 252
0.66 | 0.52 | 0.44 | 040

2 1969 41 4 6 5| 0802 2.74 7.94 12.7 348 1.93 1.53 1.16 2.86
071 | 059 | 047 | 048

3 1970 1 2 9 7 144 2.98 13.0 571 3.36 172 | 0925 1.08 271
0.65 | 0.55 | 0.45 | 062

4 1971 0 4 1 8| 0963 | 485 5.58 103 | 433 1.70 103 | 0732 265
062 | 0.46 | 0.42 | 045

5 1972 5 9 5 1 113 | 403 9.04 | 416 271 222 1.60 1.27 2.34
0.80 | 0.62 | 0.62 | 067

6 1973 0 7 2 9 171 5.14 574 | 500 251 1.65 111 | 079 2.20
055 | 0.46 | 0.43 | 046

7 1974 9 2 7 9| 0534 2.97 7.48 5.17 6.38 3.06 1.26 | 0.809 247
064 | 051 | 045 | 052

8 1975 3 1 0 7| 0844 2.81 444 | 259 1.50 1.22 116 | 0819 1.46
057 | 066 | 0.49 | 0.49

9 1976 5 4 9 9 170 371 6.00 521 2.89 175 143 | 0763 214
077 | 0.62 | 051 | 053

10 1977 8 5 3 2| 0719 3.38 7.18 5.08 215 207 116 | 0.849 2.09
0.84 | 065 | 0.52 | 0.46

1 1978 6 1 7 8 136 | 324 3.50 354 | 2.69 125 | 0925 | 0675 1.64
051 | 046 | 0.39 | 0.41

12 1979 9 8 5 4| 0539 2.09 554 | 820 6.17 173 | 0940 | 0675 231
051 | 0.45 | 037 | 0.33

13 1980 6 3 6 9| 0453 | 0811 3.49 6.08 253 141 | 0898 | 0703 151
059 | 048 | 043 | 048

14 1981 2 2 8 9 133 | 402 6.07 735 | 482 2.99 2.02 1.29 2.66
0.88 | 068 | 052 | 0.71

15 1982 1 8 4 1| 0689 294 | 474 | 695 | 411 3.03 1.87 111 2.35
0.80 | 0.64 | 0.60 | 051

16 1983 1 1 4] 3| 0618 123 292 555 | 462 1.94 1.79 1.04 1.86
0.74 | 058 | 050 | 058

17 1984 0 9 8 0 188 | 454 6.96 3.87 3.77 3.37 1.67 1.06 2.46
0.70 | 0.60 | 0.55 | 0.54

18 1985 5 5 0 9| 0827 3.10 511 3.83 311 1.54 177 113 1.90
071 | 055 | 0.44 | 054

19 1986 8 3 8 4 121 346 7.42 3.58 2.74 1.76 110 | 0655 2.02
083 | 0.62 | 055 | 052

20 1087 3 5 3 5| 0.460 218 6.61 5.62 273 2.09 216 1.23 213
083 | 0.73 | 060 | 062

21 1988 7 3 3 2 133 176 794 | 552 6.44 147 | 0768 | 0558 2.38
047 | 038 | 041 | 036

22 1989 4 7 8 0| 0715 318 | 441 290 | 445 147 1.03 | 0.704 171
054 | 047 | 062 | 057

23 1990 6 7 3 2 148 | 436 9.39 353 1.69 116 | 0814 | 0566 2.10
049 | 043 | 039 | 043

24 1991 9 4 7 3| 0674 3.98 9.60 8.87 263 1.95 1.66 121 2.70
098 | 0.88 | 0.80 | 0.69

25 1992 6 5 0 6 101 3.35 5.29 2.86 240 168 131 1.08 1.86
083 | 0.73 | 0.64 | 0.65

26 1993 3 0 3 3 136 2.98 7.32 724 | 2.89 1.67 122 | 0904 237
0.74 | 062 | 059 | 057

27 1994 3 7 0 9| 0764 | 347 424 | 334 | 236 229 1.32 1.08 1.78
095 | 0.78 | 0.66 | 058

28 1995 9 9 5 2 121 4.85 9.55 7.56 2.99 171 130 | 0991 2.76
068 | 0.59 | 058 | 057

29 1996 3 6 3 2 153 | 453 8.46 614 | 291 2.06 1.34 1.03 2.54
081 | 0.62 | 059 | 0.81

30 1997 0 4 7 4| 0739 243 7.97 5.45 353 251 172 1.22 2.37
0.75 | 0.65 | 0.58 | 0.63

31 1998 7 7 8 3 1.07 7.71 12.7 711 274 | 0611 | 0437 | 0260 2.94
0.70 | 0.55 | 0.49 | 058

32 1999 1 8 9 3 197 5.56 12.0 634 | 535 3.28 231 1.39 3.38
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Ja | Fe | Ma | Ap | May Jun Jul Aug Sept Oct Nov Dec Annu
No Year n b r r al
089 | 071 | 0.61 | 0.55
33 2000 4 4 0 5 1.22 4.22 6.07 6.73 3.28 2.13 1.20 0.904 2.38
0.69 | 056 | 057 | 0.41
34 2001 3 6 4 7 1.86 435 5.65 4.46 2.05 1.67 1.44 0.921 2.05
0.76 | 066 | 0.60 | 0.55
35 2002 9 4 9 1 252 6.34 8.05 7.61 2.49 1.68 1.34 1.17 2.82
099 | 084 | 091
36 2003 | 1.59 4 9 7 1.10 5.26 951 7.39 5.56 4.28 2.89 2.27 355
37 2004 | 1.96 | 1.69 | 1.65 | 1.76 3.00 4,07 8.83 5.67 5.07 3.07 2.42 2.03 3.43
38 2005 | 1.53 | 1.34 | 1.40 | 1.41 1.48 460 6.78 6.65 4.09 2.44 2.07 1.92 2.98
087 | 073 | 059 | 0.63
39 2006 9 7 4 6 1.01 3.02 6.35 2.20 1.71 2.02 1.03 0.612 1.73
0.66 | 053 | 040 | 0.45
40 2007 5 2 4 8 1.24 3.05 6.39 5.35 3.45 1.63 1.07 0.661 2.07
057 | 066 | 053 | 0.63
41 2008 9 0 0 9 1.04 5.92 10.2 7.23 4.20 2.15 2.10 1.19 3.04
1 3 7 5 3. 2 1 1 2
Annu 0.78 | 0.65 | 0.58 | 0.60
al 6 3 5 6

The Table 9 and Chart indicate that the plant will operate at full capacity for only 4 months of the
year and that only during four months (June to September) will there be any significant flow in the
section of river below reservoir and hydropower plant. The rest of the year the plant will operate at
much reduced capacity and for some months it will only operate for a few hours per day.

While January is the month of least rainfall, the lowest flows in the river are experienced later in
March as it takes time for ground water tables to be recharged. From October to May there is an
average of less than 2.63 m3 flow in the river. The smallest daily flow experienced in the Nam Nghe
river is estimated as 0.10 m3.

5. Current status of surface water quality

a. Water Environment
«» Surface water

On August 25, 2010, water quality sampling was taken as part of the baseline survey. The
information obtained indicates that water quality of rivers Nam Nghe and Nam Bum in the project
site are in the range of permissible limits according to QCVN 08:2008 / BTNMT, column B1, B2
(water used for irrigation). But COD, BODS5, DO in water exceed the Standard QCVN 08:2008 /
BTNMT, column Al, A2 (water used for drinking). Therefore, water is not safe for drinking, but
should only be used for irrigation. (see Annex 5 and table 10).

Table 10: Survey and Analysis Result on surface water quality

QCVN 08:2008/BTNMT
No. Parameters Unit M1 M2 Column | Column | Column | Column
Al A2 Bl B2
1 pH - 7.0 6.8 6-8.5 6-8.5 5.5-9 5,5-9
2 COD mg/I 15.29 20.9 10 15 30 50
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3 BOD5 mg/I 9.4 8.4 4 6 15 25
Dissolved =26 25 24
4 / 5.62 5.43 =2
oxygen (DO) Mg
TSS mg/I 22.68 24.38 20 30 50 100
Chloride (Cl-) mg/I 125.3 122.5 205 400 600 -
Fluoride (F-) mg/I 1.3 1.2 1 15 15 2
NH4+ 0.1 0.2 0.5
. I 2 2 1
8 (according to N) mg/ 0.25 0.29
9 NO3- (according mg/l » 36 558 2 5 10 15
to N)
10 NO2- (according mg/l 0.04 0.03 0.01 0.02 0.04 0.05
to N)
POA43- 0.1 0.2 0.3
11 . I 17 A .
(according to P) mg/ 0 0.16 0.5
Cyanide (CN-) not not 0.005 0.01 0.02
12 mg/! detected | detected 0.02
13 Arsenic (As) mg/l 0.012 0.015 0.01 0.02 0.05 0.1
14 Chrome (Cr6+) mg/| 0.02 0.03 0.01 0.02 0.04 0.05
15 Iron (Fe) mgl | 042 | 052 0.5 1 15 2
16 Lead (Pb) mg/l 0.02 0.01 0.02 0.02 0.05 0.05
Coliform MPN/ 2,500 5,000 7,500
17 3,100 | 3,900 10,000
1000
Note:

M1: Dam site in Nam Nghe river
M2: Planned powerhouse location

% Underground water

The information obtained indicates that underground water quality in the project site is in the range
of permissible limits according to QCVN 09:2008 / BTNMT (see Annex 6 and table 11) .

Table 11: Analysis Result on underground water quality

No _ QCVN
Parameter Unit NN1 NN2
09:2008/BTNMT
1 |pH - 7.0 7.1 5.5-8.5
2 Hardness (appropriate with CaCO3) | mg/l 162 153 500
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3 Total solids mg/I 252 312 1,500
4 Nitrite (NO2) (appropriate with N) mg/| 0.031 0.039 0.1
5 Nitrate (NO3) (appropriate with N) mg/| 2.214 2.145 15
6 Iron (Fe) mg/| 1.824 1.915 5
7 Lead (Pb) mg/I 0.001 0.001 0.01
8 Zinc (Zn) mg/I 1.223 1.121 3.0
9 Mercury (Hg) mg/l not detected | not detected 0.001
10 | Bronze (Cu) mg/| 0.311 0.253 1.0
11 | Chrome VI (Cr6+) mg/l not detected 0.001 0.05
12 | Cyanide (CN-) mg/I not detected | not detected 0.01
13 | Chloride (CI-) mg/l 16.011 15.115 250
14 | Arsenic (As) mg/l not detected | not detected 0.05
15 | Manganese (Mn) mg/I 0.029 0.035 0.5
16 Cadmium (Cd) mg/l not detected | not detected 0.005
17 | Phenol mg/l not detected | not detected 0.001
18 | Coliform MPN/ 1 2 3
100ml

Note:

NN1: Dam site

NN2: Planned powerhouse location

QCVN 09:2008/BTNMT: National technical regulations on underground water quality.

b. Atmospheric environment

The survey result in Table 12, it shows that the basic parameters of air quality and dust content in
the planned area of the hydropower plant and surrounding area is in the limit permitted by TCCP2.
But there are two parameters (CO and SOZ2) in the air that exceeds the Standard TCCPL1. (see
Annex 7 and table 12).

Table 12: Survey Result on atmospheric quality parameter

No TCCP2
Parameter Unit K1 K2 TCCP1

I Microclimate

1 Temperature oC 31.5 31.7 - 32

2 Wind velocity m/s 0.3 0.25 - 15

3 Noise dBA 68.7 75.8 - 85
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4 Humidity % 78.5 79.3 - <80
Il Air and dust
5 Suspended dust mg/m3 0.17 0.35 0.3 4.0
6 NO2 mg/m3 0.2 04 0.2 5
7 CcoO mg/m3 10.52 15.24 30 30
8 S02 mg/m3 0.45 0.56 0.35 20
Note:

K1: Dam site

K2: Planned powerhouse location
TCCP1: QCVN 05:2009/BTNMT: National technical regulations on surround air quality.
TCCP2: TC 3733-BYT/QDP/2002: Standards of Ministry of Health for air quality in the

c. Land Environment

The land environment survey result shows that these indicators are within the permissible range
compared to QCVN 03: 2008. (see Annex 8 and table 13)

Table 13: Analysis result on land environment

No. Parameter Unit D1 D2 QCVN 03:2008/BTNMT
(Forest land)

1 Arsenic (As) mg/kg 4,24 3,23 12

2 Cadmium (Cd) mg/kg 0,15 0,13 2

3 Bronze (Cu) mg/kg 30,3 32,9 70

4 Zinc (Zn) mg/kg 58,39 62,92 200

5 Lead (Pb) m/kg 28,64 35,33 100

Note:
D1: Dam site

D2: Planned powerhouse location
QCVN 03:2008/BTNMT (Forest land): National technical regulations on permissible limits of

heavy metals in forestland.

C. Ecological Resources
1. Terrestrial flora and fauna

< Forest Resources
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There are many tree species in the project area, however rare and precious species cannot be
found. The project site is located 70 km northeast of the Muong Nhe Nature Reserve. The site is
not located within a protected area or special forest protection area.

The evergreen tropical rain forest and mixed forest of bamboo are found along Nam nghe stream.
Due to human activities, this forest is strongly affected by slash burning and shifting cultivation.
Vegetation is very much destroyed.

Muong Te district has 182,647.35 ha of forest, covering 46.8% of the total area. The timber forest
takes 64.5% of total forestry land area (33.4% being young forest and 2.1% being planted.?)

The vegetation consists mainly of tree species including fast-growing species such as
Endospermum chinense, Litsea cubeba, Litsea mollis, Trema orentaris, Macaranga spp., Sapium
sp, Qercus spp. Along the streams, species such as Va, Phay, Nong, and Lau were found. These
forests generally have one layer, with the forest cover rate of 30%. Many of these forests had no
trees large enough for timbering. Most trees had a diameter below 10cm, and a height between 9-
7m, with some trees measuring a mere 2-3m high.

Located at altitudes of 700m, the forests are in the range of humid tropical rain forests. These
forests are not close to the project site. The forest cover is about 35.5%° with several valuable
types of wood such as: Sindora tonkinensis, Sindora siamemsis, Dacrydium pierei, Erythrophleum
fordii. including larger trees with a trunk diameter of 60cm or more. These trees are often illegally
targeted for construction. It is necessary that workers be warned to avoid any illegal collection of
the wood.

s Agricultural trees

In the sub-project construction area, there are croplands belonging to ethnic minority people such
as rice, cassava, soybean, corn, peanut as well as cotton and short-term crop.

< Fauna

According to Professional Animal Forest Inventory and Planning Institute in Dien Bien, there are 24
species of rare animals such as: the Malayan bear, the Tibetan bear, the black white-cheek
chimpanzee, the red-faced monkey, and the red fox. There are about 222 species of birds, which
include the white pheasant, the yellow-face fowl, and the white-chest mynah. This is a very valued
resource. Due to hunting activities, these species of animals and birds are decreasing significantly
both in species and quantity.

Wildlife and fauna in the project area is poor both in species and quantity, particularly rare and
precious species such as the tiger, elephant, panther and bear, which have not seen for a long
time.

2. Fish and Aquatic Resources

® Source: http://www.laichau.gov.vn

° Source: Forest Investigation and Planning Institute. http://www.Fipi.vn
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The freshwater river environments of Vietnam are credited with a rich flora and fauna biodiversity
including species of fish, shrimp, crab, snail, mussels, amphibians, insects and plants.
Countrywide, there are 20 species of freshwater weeds; 1402 species of algae; 782 of
invertebrates; 544 of fish species and 52 species of crabs.

Commercial fisheries make an important contribution to exports and yield more than US$2.25
Billion annually to Vietnam. The major part of this figure is from marine fisheries, but nowadays,
aguaculture has become increasingly important. Freshwater aquacultures include ponds, ditches,
cages, net enclosures and pens in reservoirs, river channels and paddy fields. In the north, pond
poly culture is the most important farming system — commaonly for carp and bighead. The main area
for aquaculture is in the south of Vietnam and especially with the use of cage culture. In the
Mekong and Bassac rivers, catfish, carp and snakehead are the main species. In the Mekong Delta
prawn monoculture is practiced extensively. Tilapia fish farm has become popular. Pond culture
has been encouraged nationwide as part of the drive against poverty alleviation, diet improvement
and the prevention of malnutrition. The Government supplies extension services free to farmers.

While aquaculture has spread with the use of introduced species, native aquatic species numbers
in natural rivers and lakes are down. Only scarce quantitative data are available for inland aquatic
ecosystems, and the extent of the deterioration of freshwater biodiversity is still poorly known.
However, decline has been documented in various reservoirs and lakes. For instance, between
1998 and 2001, in the Ba Be Lake 20 species disappeared.

There are approximately 3600 reservoirs of various sizes in Vietnam. Most dams and reservoirs are
multi-purpose dams for flood control, irrigation, hydropower, and water supply and most are more
than 20 years old and only 15 percent are classified as large or medium size (capacity of over 1
million m3 or a height of more than 10 meters). These structures have been constructed without
provisions to allow migratory fish movement up and down the river and with little consideration for
environmental flows to protect aquatic life.

Stream and reservoir in the project area contains seaweed, alga and some other plant plankton.
Aquatic fauna system includesAnopheles as the main species and crustacean species in many
periods (Nauplius, Mysis, Copedoid, etc.,)

The biodiversity is low. These are mainly shrimp and small fish species (Nipponense), field crab
(Somanialthelphusma), and snail (Lynema swinhoeni).

Aguatic Resources- This includes the natural fresh water fish such as Carp, Anabas, Notopterus
Pallas, black fish and some fish species typical of Lai Chau province. Apart from natural fish
species in stream, there are fish cage farms on river, reservoir and pond such as: Carp, amur,
Ctenopharyngodon idella, Labeo rohita, Cirrhina molitorella, Mrigan, Aristichthys nobilis,
Hypophthalmichthys moltrix, and Cyprinus cetralus.

There are no rare fish that are listed as threatened in the Red Data Book of Viet Nam. The amount
of fish that are caught in the stream are not significant since the quantity of fish is small and local
people only catch fish for food rather than commercial selling.

The project is constructed on a small river, where no fishing activities take place. There are a n
insignificant number of people who catch fish, as supplement food source.
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D. Socio-Economical and Cultural Environment
1. Rural infrastructure
< Transportation system

The Lai Chau topography is divided and many deep and narrow valleys make it difficult to develop
a transport system. Lai Chau has a long border of 273km with China at the National Ma Lu border
gate. This border gate is being updated as an international border gate, which is a favourable
location to exchange goods, services and tourism.

The new Lai Chau town is some of 402 km away from Ha Noi capital, crossing Lao Cai province.

So far there have been 58 communes out of the total 98 communes in the province that have
accessible roads. 3 other communal roads are now under construction.

Road 127 is the only access road connecting Muong Te District centre and the project area with
Muong Lay. The road is currently in poor condition and difficult to access but is being upgraded.

« Power system

By the end of 2009, 80 communes out of the total of 98 communes and 74% of household (HH)
connected to the power system. Many large hydropower projects had and have been under
construction in the territory and region including Son La HPP (2 400MW), Huoi Quang HPP
(520MW), Ban Chat HPP (220MW), Nam Nhun HPP (1 200MW), Nam Na 3 HPP (84MW) and
particularly Lai Chau HPP (1 200MW) as well as 60 other small and medium hydropower projects.
None of these hydropower projects are located along Nam Nghe and Nam Bum River.

< Water system

Water supply and drainage: By the end of 2009, 50% of urban population in the province was
supplied with fresh water and 75% of the rural population use safe water.

Water for domestic use is collected through pipes, which are connected to the streams from the
mountains. Some households have water tanks with filters. However these filter systems do not
work affectively.

There will be 3.5 km of the Nam Nghe River downstream of the dam to the Nam Bum River, which
will significantly be reduced of water for an extended period. There is one side-stream 800 m
downstream of the dam.

Water from Nam Nghe and Nam Bum River do not have any irrigation value since the flows are
between the steep rocks. Therefore locals use the water from side-tream for irrigation.

density of subscribed is 1.21/100 people, increasing by 162% compared to 2008.

/7

s Communication system

By the end of 2009, there were 11 post offices in the whole province; 68/98 communes have a post
office, of which 22 are agencies and delivery posts. 29/98 communes, 06 towns, 03/03 wards
deliver newspapers daily. There were 221 BTS stations, increasing by 111 stations compared with
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previous year. The density of subscribed telephones is 16.2 telephone/100 person, increasing by
143% compared to 2008. The internet service is sharply developed

% Education and training

In the school year of 2009 — 2010, there were 392 schools with 5,759 classes, which was 27
schools and 306 classes more compared to the school year of 2008-2009. The total number of
students attending class was 104,209 children, 6,117 students more, compared to the previous
school year. At the end of 2009 23 communes in the Province had secondary education.

% Health care
The common diseases in the commune are diarrhoea, red-eye, malaria, and dengue.

There are 42/98 communes (42.8%) having clinics with national standard, 3.55 doctors per 10,000
people, 12 general clinics with 1,114 beds in whole province. There are 8 District Health Centres
including one centre in Muong Te District. The project site is located 25 km from the nearest health
centre. There is also a protective health centre in Lai Chau town, general hospital Tan Uyen, 13
clinics under provincial level, provincial hospitals, health care training school, centre of malaria,
parasitology and insect prevention, HIV/AIDS prevention centre, centre of social diseases
prevention, provincial protective health care centre, reproductive health care centre, endocrinology
centre, centre of health care education and information, centre of drug, cosmetic, food testing,
appraisal centre, food safety department and birth control and population department.

% Solid waste disposal

There is no official solid waste collection system. General waste is scattered or dumped in informal
areas where it pollutes groundwater and water sources in the area.

2. Socio-economic features
< Population

According to the 2010 population statistics, the District had 52,085 persons, of which 4,750 were
classified as urban.

Table 14: District Population

Year Gender Urban — Suburban
Male Female Urban Suburban
2010 27084 25001 4750 47335

Source: Muong Te district’s annual statistic publication, 2010

Hua Bum Commune consists of four villages with 285 households and 1,511 persons, of whom all
except eight persons are ethnic minority people. Chang Chao Pa village, which is the commune
centre, is located at a distance of 16km through poor road from Muong Te district town. During the
rainy season Hua Bum Commune regularly becomes inaccessible. As seen in Table 11 the three
ethnic minority groups of Ha Nhi, Hmong and Mang live in ethnically separated villages: Chang
Chao Pa village has Ha Nhi and Kinh population inhabited by 140 households, Pa Mu village at a
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distance of 5km from the commune centre is inhabited by 65 Hmong households, Pa Cheo village
3.5km and Nam Nghe village 4km from the commune centre have Mang population. Pa Cheo and
Nam Nghe villages lack road are accessible only by foot.

Table 15: Hua Bum Commune Villages, Population and Ethnicity

Villages Total HHs Total Population by Ethnic Minority Types (%)
Population Hmong Ha Nhi Mang Kinh
Chang Chao Pa 141 698 95% 5%
Pa Mu 53 376 100%
Pa Cheo 45 259 100%
Nam Nghe 31 178 100%
Total 285 1511

Source: Statistical yearbook of Muong Te District 2010

Table 16: Characteristics of population of Hua Bum commune — Muong Te district

Villages
No Description Unit Total Chang Nam Pa Pa Mu
Chao Pa Nghe Cheo
1 | Total of people Person 1420 664 151 240 365
2 | Farmer Person 1225 564 128 204 329
3 | Non - farmer Person 195 100 23 36 37
4 | Total of labors Labor 525 246 56 89 135
5 | Total of household Household 274 134 33 46 61
6 | Total of house House 230 100 32 45 53
7 | Poor household Household 154 74 18 25 37
8 | Household size Person 5,18 4,96 4,58 5,22 5,98
/household

Source:Statistical Yearbook of Muong Te District 2010
%+ Agriculture and Production and breeding

Besides afforestation, the soil in Hua Bum is suitable for cereals such as rice, cassava, soybean,
corn, peanut, upland rice or cotton. Livestock include horses, cows, and buffalos as cattle.

Table 17: Agricultural Profile of Hua Bum commune

Crop,
No | livestock Criteria Unit 2006 2007 2008 2009 2010
Rice Area ha 40.60 43.00 45,50 47.00 45.00
1 (Winter) Yield kg/ha 3,700 3,700 3,850 3,900 4,200

Gross output ton 150.22 | 159.10 | 175.18 | 183.30 | 189.00
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Crop,
No | livestock Criteria Unit 2006 2007 2008 2009 2010
Rice Area ha 59.00 67.00 72.00 74.70 80.00
2 | (Spring) Yield kg/ha 3,400 | 3,550 | 3,700 | 3,750 | 4,000
Gross output ton 200.60 | 237.85 | 266.40 | 280.13 | 320.00
Upland Area ha 21.00 22.00 24.50 25.00 15.00
3 rice Yield kg/ha 850 850 900 1,100 1,000
Gross output ton 17.85 18.70 22.05 27.50 15.00
4 Corn Area ha 78.00 81.00 82.00 85.00 | 105.00
Yield kg/ha 1,390 1,420 1,450 1,500 1,750
Gross output ton 108.42 | 115.02 | 118.90 | 275.50 | 183.75
5 Soybean Area ha 5.00 5.00 5.00 5.00 9.00
Yield kg/ha 610 620 650 680 670
Gross output ton 3.05 3.10 3.25 3.40 6.03
6 Cassava Area ha 49.00 52.00 52.00 55.00 55.00
Yield kg/ha 5,300 5,550 5,700 5,800 5,800
Gross output ton 259.70 | 288.60 | 296.40 | 319.00 | 319.00
7 Total buffaloes nos 430 451 479 512 300
8 Total cows nos 393 413 437 468 250
9 Total pigs nos 415 435 461 494 543
10 Total poultry nos 5,798 6,088 6,453 6,905 3,125
11 Goat nos 185 194 206 220 200
12 Aquatic Area 0.67 0.67 0.67 1.85 1.85
Yield 6.50 6.50 7.00 10.00 10.00
Gross output 0.44 0.44 0.47 1.85 1.85

Source: Statistical yearbook of Muong Te District 2010

R/
0.0

Income and Poverty

In the year of 2009, Muong Te people’s income was 4-millionVND/ year. Before 2009, it was from
3.1 to 3.4 million VND/year. The food per capita is 378 kg/capita.

The commune is poor with as many as 59.3% of households below the poverty line (300,000
VND/1 month). The distribution of poor households by village is shown in Table 18.

Table 18 : Poor HHs in Hua Bum Commune

Village

HHs Below Poverty Line (%)

Chang Chao Pa

21.2
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Pa Mu 72.9
Pa Cheo 77.8
Nam Nghe 73.8

Source: Statistical data — PC of Hua Bum Commune January 2011

Nam Nghe and Pa Mu villages have as many as 73.8% HHs who are poor while in Pa Cheo village
77.8% of households are classified under the national poverty line. The average income in the
commune is 325,000VND/person/ month, meaning that even most of those households that are not
classified poor are actually just a fraction above the poverty line. Rice produced locally is just
enough for consumption for 2 months of a year (June and July). The government supports the rest
of the year.

A vast majority of Hua Bum households is living on small-scale crop farming, cattle breeding and
forest product collection. There are 6 households who have income from small business such as
groceries, while 30 people are government employees. Other occupations are fishing in mountain
streams and other small services. (Table 19).

Table 19: Distribution of Employment in Hua Bum Commune

Village Employed HHs (%)
Agriculture Govt employ Private Busi Other
Services
Chang Chao Pa 84.2 2.5 2.15 11.15
Pa Mu 89.3 1.06 3.19 6.45
Pa Cheo 81.4 2.3 1.93 14.37
Nam Nghe 79.7 1.1 3.3 15.9

% Mineral resources exploitation

Mineral resources and construction materials can be found in almost all districts and towns in the
province with schist, cement limestone, limestone agglomerate, and granite.

Coal is available at Nam Than and Huoi La, which are small in scale and of average quality. Metal
minerals have been discovered including iron, copper, lead, zinc, gold, molybdenum, and rare
metals such as gold and copper. There are 15 locations of gold mine, including one under study for
investment. There are 7 copper mining sites and 3 iron ore, most with low iron content and small in
scale.

There are four rare earth mines in the province, three of which produce more than 21 million tons.
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Hot mineral water: largely potential in mineral water resources, hot water, 18 locations have been
found including 7 mineral water resources, hot water with temperature >500 C.

% Forestry

Forestry development is significantly developed in the commune. However, for the past years, the
potential of forestry is not fully exploit. Forestry productivities mostly serve the demands within the
province.

3. Tourism

Lai Chau has abundant and attractive tourism opportunity, potentially develop in to many different
aspects for tourism.

2 national classified relics have been identified in the Province i.e. Le Loi tombstone (Sin Ho) and
Tien Son cave (Tam Duong) and there are 4 provincial classified relics: edifices of puppet Thai king
Dao Van Long, Da O mountain (Sin Ho), Hang Han temple, and Tham Tao cave (Phong Tho).

Presently the Muong Te district has 1 relic, which has been classified as provincial cultural historic
relic - the French military plot in Nam Cum, Muong Te commune.

There are many rivers and streams valuable for tourism.
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IV. SCREENING OF ENVIRONMENTAL IMPACTS& MITIGATION

The ADB checklist for hydropower projects was used to screen for any potential impact and all
impacts identified are addressed in mitigation. The Rapid Environmental Assessment (REA)
checklist is attached in the Annex 2 of this document. Impacts, which were determined as having
adverse environmental implications, are considered further and where significant impacts occur
mitigation has been provided.

A. Project Impacts
1. Positive Impacts

As a result of the overall project under ADB Loan 2517-VIE, an additional 25-50 villages and about
3,000-5,000 households are expected to be provided with electricity in Vietnam. Specifically the
Nam Nghe project aims to supplement power to the electricity grid system to supply about 285
households with a total population of around 1,511 in Hua Bum commune. With the further
development of the national electricity distribution system, the people of Hua Bum, Muong Te
District and the Province of Lai Chau as a whole will have the convenience of reliable power from
the main line a twenty fours a day for domestic and business activities. Main power supply will
provide convenient means for cooking and domestic lighting for those who can afford it and will
reduce the pressure on the use of timber for heating and cooking purposes.

The project will also provide unskilled jobs during the construction phase and a limited number of
jobs during the operational phase. This will be a bonus for the workforce in this predominantly
agricultural community.

Hydropower is a clean and renewable source of energy and avoids contributions to pollution loads,
which would result from the alternative use of thermal electricity generation. Hence, it is
environment friendly. Currently, gas is the main source of energy in the country (43.7%) with coal
also responsible for 14.6% and hydropower only constitutes 35.3%. Increased hydropower
generation by small hydropower plants will stabilize the distribution network and provide better
quality of electricity to consumers in remote areas.

Thermal power generation plants are also known for a large variety of toxic emissions i.e. carbon
dioxide (CO2), particulate matter (PM), sulphur dioxide (SO2), carbon monoxide (CO) and Oxides
of Nitrogen (NOXx) etc. Assuming the subproject generates of 36.43 GWh per year and 1092.9 Gwh
over the project life (36.43x10%kWh/year) emissions in excess of 0.52 million tonnes of carbon
dioxide (conservatively assuming an integrated emission coefficient of 472 t CO2/GWh for the
Vietnamese electricity grid) would be saved over a 30 year project life by generating power at Nam
Nghe. Adopting the emission rates for a typical coal fired power plant of 950 t CO2/GWh (Source -
CO,Emissions from Fuel Combustion — Highlights, International Energy Agency, 2011), the
emission reduction would be more i.e. 1.04 million tonnes. The Nam Nghe project will, therefore
contribute to reduction in carbon emissions by avoiding the alternative burning of fossil fuels.
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When the project is constructed, there will be a number of local labour employed to work in various
contractor's enterprises. This is great opportunity for peoples local to have more income, reduce
negative cost to environment such as partially reducing cost of constructing worker camp, and
reducing many negative things in domestic lives as well as to community culture, reducing quantity
of domestic waste from worker camp. There will also be some limited opportunity for service
industry in the local communities.

The construction of project shall create prerequisites for economic development and life
improvement in material and spiritual aspects of ethnic minority. It shall be advantageous to provide
scientific and technical knowledge for life and propagate the Party and State's guidelines to each
household through means of communication.

The access roads for the construction will provide advantages of socio-economic development for
people in the project area: Presently the access road to commune centre from Muong Te to Hua
Bum is difficult to access particularly in rainy season. During preparation period and construction
period, the access road to the area will be upgraded. The road constructed connecting to project
will create conditions to local people living in the said area and in surrounding area, increasing
chance for goods exchange between project area with surrounding areas, particularly with Muong
Te town and create good conditions to develop socio-economy and living standard of local resident
living in project area.

With electricity, living standard of ethnic minority people is improved: some households are using
milling machine for servicing husk rice, which was very hard work of household in the past; light,
television and radio improve spirit life of local people.

There is electricity, which is favourable for irrigation, increasing crop yields, expansion of
agricultural crops to help ethnic minority poverty alleviation.

2. Adverse Impacts - Loss of Land and trees

The sub-project will affect a total of 14,700 square meters of agricultural land: 4,171.5 m2 will be
permanently affected and 10,528.5 will be temporarily affected (Table 20). No houses or associated
buildings will be removed by the project. The permanently affected land will be allocated for the
penstock, powerhouse and the access road to the powerhouse. The temporarily affected area will
be used during construction of the penstock, powerhouse and access roads in Chang Chao Pa, Pa
Cheo, Pa Mu and Nam Nghe village.

All the affected land in project, which the households had used for generations, they have yet to
receive the Land Use Rights Certificate. But lack of tenure certificate will not bar them from
receiving full compensation at replacement cost.
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Table 20: Name of the Head of Affected Households and Area of Affected Land

Names of No. of Permanent | Temporary
, Total
the Head of family : affected affected ,
No Productive Location
Affected member Land (m?) land land
households (No) (m?) (m?)
Power house and
1 Thao A Lau 06 200 400.5 499.5 access road to
powerhouse
Power house and
2 Vang A Tinh 06 940 414 526 access road to
powerhouse
3 | Thao A Sung 04 1,000 382.5 617.5 Powerhouse
4 | Vang Mo Lw 06 1,000 0 1,000 Powerhouse
5 | Vang A Ctlra 07 1,100 225 875 Powerhouse
. , Access road to the
6 | Thao A Cha 08 1,250 337.5 912.5
Powerhouse
. ) Access road to the
7 Thao A Dia 06 1,430 391.5 1,038.5
Powerhouse
Thao A Khua Access road to the
8 07 1,100 351 749
A Powerhouse
B Access road to the
9 | Chang A Cau 04 1,280 279 1,001
Powerhouse
. A dtoth
10 | Giang A Tua 06 1,100 315 785 ceess road fo the
Powerhouse
Access road to the
11 | Thao A Khai 06
1,350 382.5 967.5 Powerhouse
. A d to th
12 LOADEA 09 1,200 351 849 ceess road fo the
Powerhouse
A h
13 | Lo Cha Pao 09 1,050 342 208 ccess road to the
! Powerhouse
Total 84 14,700 4.171.5 10,528.5

m? = square meter, No. = number.

The construction of Nam Nghe HPP will damage an area of vegetation. The vegetation impacted
from project development is the area of mixed forest and bushes (secondary bushes forest along
river, stream) with small quantity of biomass. In addition, in the powerhouse area, there is an area
of agricultural cultivation along the river.

In the impacted vegetation area, no rare and precious tree is found. Therefore, in general of
regional ecological system impact to vegetation and flora is very limited.

The project construction more or less will cause impact to fauna in the region, however species in
the project area is poor both in quantity and species, particularly large animal that have not been
seen for a long time. There are only some small animals such as porcupine, squirrel, wild pig and
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some rodent species; reptile species therefore impacts to fauna is evaluated as limited. In the
project area, no rare or precious flora/fauna species are found.

Most affected land is mixed forest with no economic value. Commune People’s Committee of Hua
Bum manages this kind of land. Of the 13 HHs affected with loss of agricultural land, (1.47 ha is
paddy land) all will lose less than 10% of total land. There will be no impacts on associated human
structures such as shelters for animals, poultry.

There will be no impacts either to any cultural, historic relics and archaeology.
B. Construction Impacts and Mitigation
1. Materials

Stone is available for construction purposes at Na Pay quarry located about 25km from the project
site. The materials will be transported to the project site through the Muong Te - Pa Tan road,
which is under construction. This is a stone quarry with high deposit and good quality, which can
satisfy the project needs. At the moment the quarry is exploited for construction the Muong Te - Pa
Tan road. Sand for project is ground from this quarry. This quarry is licensed for meeting all
requirements in labour safety and environment conservation of Viethamese Laws.

2. Construction Activities

There is potential for water contamination from construction activities and erosion of materials into
the river at the dam and hydropower sites. The main construction activities for work in or close to
the river will be scheduled in the dry season and bunds will be created to channel the river away
from the dam abutment construction and powerhouse construction activity.

The penstock and channel will be constructed on steep slopes and could cause scarring of the
landscape and for the road material to erode the slopes, particularly if not removed immediately to
waste disposal areas and not consolidated properly. The penstock and channel will be constructed
on steep slopes and raised slightly above the ground. Here there is also potential for erosion.

To avoid slippage of stone and earth material, stone gabions retaining structures will be used to
prevent slippage of soil adjacent to the penstock and on certain road sections. Maximum use will be
made of materials in fill areas and there will be proper spoils planning particularly on steep slopes
with bench terracing for high cut areas to any erosion of material down slopes. Trees will be planted
to consolidate and re-vegetate in the penstock, channel, roads and construction areas upon
completion of work.

3. Road Access and Traffic

Currently, the road project Muong Te — Pa Tan is being developed. The access and service roads
within the project site include the access road from provincial road to the headwork area and the
power station is of 5 Km long. This road route shall be used as service road during the construction
period and as the main access road to the headwork area and the power station later on. The
temporary road for the construction of the headwork shall include two roads at the retaining dike
and foundation pit Faze | and Il of the headwork areas and the service road along the penstock
(see Map 2).
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There will be no problems of construction traffic affecting local activities, but any movement of soil
and stone from quarries will be properly managed with traffic plans.

4. Construction Site and Camp Impacts

The construction of the project will be manpower intensive and where possible local labour force
will be used. The contractor will require temporary labour camps at the dam and powerhouse sites.
There will be a total workforce of approximately 250 staff during peak construction activity. The
Contractors will employ manual labour from the local areas next to the project area. The camps for
workers from outside will be away from all villages in Hua Bum Commune about 3 kms.

The construction camp has the potential for environmental impacts in terms of solid and wastewater
generation. Clauses will be placed in construction sub-contracts requiring dedicated water supply,
solid waste and sewage disposal systems.

For the construction sites, there is a potential for dust hazards at batching plant and material
storage areas. Conditions requiring the contractor to suppress any dust hazards by the use of water
spraying of roads and the covering of material haulage vehicles will be included in the contracts.

The construction sites and any temporary camp areas will be cleaned of all debris and properly
restored on completion of construction when building contractors abandon the site.

C. Impacts of Loss of Water in the River System
1. Human Impacts

Upstream of the project, water is taken from the river for human usage. There is no one living
downstream of the Nam Nghe River. There will be no impacts on any human activities in the stretch
of water between the dam and powerhouse. Similarly, below the hydropower station, there is no
immediate human activity or water usage in the downstream of the Nam Bum River.

2. Fish Impacts

If all the water is taken from the Nam Nghe stream during the dry season, there is likely to be
impacts on fish and aquatic life. With construction of the dam, any movement of fish upstream will
be impossible. The river upstream of the dam is about 12 km in length and there are, however,
unlikely to be any substantial areas for fish spawning upstream of the dam in the river or its side
streams.

Today, some catfish are caught in the Nam Nghe river, but the fish are small. The main source of
fish for local people is from aquaculture sources.

Excavation of foundation and construction of dam on river, construction of cofferdam and diversion
work with excavation, leveling activities will make the river section during construction period turbid.
This will have an impact to aquatic life.
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D. Specific Mitigation Measures
1. Compensation and Resettlement

891.930 million VND, (US$ 42,752) has been allocated to cover the various elements of
compensation and resettlement as covered in the RP.

Compensation for land as per Decision 35/2010/QD by the People's Committee dated 23/12/2010
of Lai Chau province published the price list of different types of land in 2011.

Table 21: Area Permanently Affected by Type of Use and Mitigation

No Affected land types Area (ha) % Notes

1 | Rice land 1.47 10.33 Compensation as per RP

2 | River, stream, wild land 1.2 8.43 None

3 | Forest land 11.56 81.24 Compensation as per RP
Total 14.23 100

Source: Project Due Diligence Report, April 2011
2. Residual River Water Flow

If the project is implemented and takes water in the river for power generation, from October to
May, (see Chart 1) there will be 9 months of the year with no flow in the river system between dam
and power house. While this would have no impacts on human activities, there would be impacts
on aquatic life in the river.

With lack of data, it is impossible to accurately define the quantitative impacts with respect to the
ecology and habitat loss. The impacts may be significant in the no water scenario, where a section
of the river is totally deprived of flow for a large part of the year.

Various methods have been used to assess minimum environmental flows in river situations where
flows have been or will be regulated and water is denied to downstream uses. Simple hydrological
and hydraulic methods have been employed where the level is set as a percentage of natural flow
and takes into account river morphology and water levels. More sophisticated methods rely on
habitat simulation and the incorporation of the needs of river ecosystem components and the flow
needs of other water users. Where data is available it is possible to develop hybrid models to
estimate environmental impacts and determine an acceptable minimum flow, which should be
retained in the river system.

In the absence of any specific Vietnamese guideline for the amount of water to be retained in a
watercourse when water is extracted from for hydropower purposes, it is recommended that some
flow be retained in the Nam Nghe. The environmental flow retained in the river shall be 10% of the
average dry season monthly flow = 0.1036 m3/s. 100 litres per second environmental flow will be
provided and this discharge combined with discharges from various smaller side streams will
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always be maintained for the benefit of aquatic life and flora immediately downstream of overflow
dam.

Metal grills or screens will be provided to the weir intake. These screens have 2cm gaps and will
prevent larger fish from passing downstream into the power water delivery system to the
powerhouse.

3. Compensation for Loss of Trees and forest Land

After discussing with Hua Bum Commune on April 2011 about the replanting program, it is
recommended that the forest is mixed with no economic value, so it doesn’t require compensating
trees on forestland. Only rice land is going to be compensated with an estimated cost of about
411,600,000 VND.

Table 22: Cost for compensation of tree and forest land

No Iltem Cost (vnd)

1 Compensation and Support for forest land (about 11.56 ha) 0

2 Compensation and Support for rice land 411,600,000
Total 411,600,00

4. Tree Planting Programme

A tree-planting programme will be implemented through either the District People’s Committee or
preferably through a private company. It is estimated that 5ha of land will need to be replanted at
the project facilities and as part of the programme to rehabilitate the project roads, stone quarry and
soil borrow areas. The costs of planting of trees for a one ha of plantation are estimated at VDN
40,000,000 and VDN 200,000,000 will be included in the budget for this.

V. ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN AND INSTITUTIONAL
REQUIREMENTS

NPC will be responsible for ensuring that conditions are included in project construction contract
documents. It will also ensure that during the construction phase, environmental mitigation
measures, as per the EMP, are effective and are implemented. The EMP implementation will be
coordinated with relevant Government Agencies such as Water Resources and Environment
Departments at District level, for such activities as implementation of environmental monitoring
programmes.

The NPC uses its Power Development Project Management Board (PDPMB) to manage projects in
rural areas. This Board has a staff who will be responsible for implementation of ADB projects. It
has experience in undertaking World Bank funded projects but its engineering and support staff
have no specific capacity or qualified personnel in the social, environment and resettlement fields.
NPC will be responsible for other sub-projects under the ADB TA Loan 2517 sector project, hence,
will need to expand its capacity. To handle its general environmental responsibilities, NPC and
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PDPMB will develop the necessary capacity and allocate manpower to specifically implement the
Nam Nghe environmental management plan and monitoring programme. Table 24 presents the
institutional arrangements and the roles and responsibilities of the various organizations to ensure
environmental compliance of the project.

NPC will create an Environmental and Social Development Cell (ESDC). The cell will consist of two
members to cover environment, social and resettlement issues. The ESDC will work in close
cooperation with the respective field-based office on the day-to-day activities of EMP
implementation and the Resettlement Plan implementation. ToR for the environmental specialist is
attached in Annex 2.

As NPC does not yet have the expertise and full capacity required for implementing the IEE and
Resettlement Plan, it will have to depend on additional external technical assistance and will,
therefore, hire the following additional expertise:

- A part-time Environmental Implementation Consultant will be directly hired by NPC, to provide
technical assistance in implementation of the environment program and the EMP;

- The Implementation Consultant will carry out internal on-the-job training and institutional capacity
building for the Environmental and Resettlement Development Cell, thus supporting NPC expertise
to implement the EMPs and resettlement plans by itself in future. The cost for the Implementation
Consultant is indicated below along with monitoring costs.

Table 23: Estimate for Environment Specialist and Monitoring

Item Description Unit Estimated Amount
No. VND Uss
Environment Specialist Year 195,000,000 10,000
2 Environmental Monitoring & Year 250,000,000 12,820
Evaluation
3 Environment Implementation Year 195,000,000 10,000
Consultant part time
4 Training, Information Capacity Once 58,500,000 3,000
building for NPC/ESDC
Total 698,500,000 35,820

Table 24: Institutional Arrangement for EMP Implementation

Roles and Responsibilities

Organisation

Preparation Implementation Operation
EVN/NPC e Prepare IEE /CEP & e Provide advice to e Monitor EMP
through EIA according to ADB PDPMB (Power implementation;
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Organisation

Roles and Responsibilities

Preparation

Implementation

Operation

ESDC Environment Development Project Consolidate PDPMB
Guidelines& Vietham Management environmental reports
Government Board)Safeguards for submission to ADB
Regulation Officer on EMP (during loan

implementation during effectivity) and

construction; DONRE/MONRE.
e Monitor progress

during construction;
e Review and

consolidate PDPMB

environmental reports

for submission to ADB

and DONRE/MONRE.

PPC/DPC Review of e Toresolve To resolve
environmental environmental environmental
documents that are complaint from local complaints from local
not subject to MONRE people based on people based on
approval. Grievance Redress Grivance Redress

mechanism during Mechanism during
construction phase operation phase

DONRE/ Provide advice and e Monitor Monitor

District guidance on implementation of implementation of

Environmental environmental issues EMP through their EMP through their

Management as required during own internal own internal

Division Project preparation monitoring system monitoring system

PDPMB Engage consultant e Responsible for EMP Responsible for EMP

(PMU) and have overall implementation during implementation during

responsibility for IEE
preparation and
submission for
approval

Ensure that contract
specifications and
bidding documents
include environmental
requirements
Contract independent
environmental
monitoring
consultants

Ensure staffs are
adequately trained in
environmental issues.

pre-construction and
construction

e Undertake
inspections and
monitoring of
environmental issues
during construction;

e Coordinate with NPC
on environmental
monitoring and
reporting

operation

Undertake inspections
and monitoring of
environmental issues
during operation.
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Organisation

Roles and Responsibilities

Preparation

Implementation

Operation

Management | n/a n/a - Operating hydropower
& Operation plant, including
Unit of the HP management activities
Plant and environmental
monitoring in operation
phase according to IEE
report
- Quarterly report for
State management
agency on environment
Commune e Participate in public .- : . ;
Supervision consultation activities | © Participate n| e Participate n
. . environmental environmental
Boards to identify site and monitoring activities monitoring activities
(CsSBs) and further improve project g g
local plans
community e Comment on
members® environmental
assessment
documentation upon
disclosure.
Construction n/a e Prepare detailed site | n/a
contractor EMP to meet the
Project EMP general
requirements;
e Implement mitigation
measure during
construction
e Conduct internal
monitoring and
reporting on
environmental issues
to PDPMB (PMU)
Independent n/a ¢ Conduct inspection, n/a
Environmental monitoring and
Monitoring reporting on Project
Consultant packages and on

implementation of the
EMP

'csBs have been established under Decree 80 Regulation for Participatory

Investment Supervision.
opportunities to

results of investments in the commune,

Article 8

inspect compliance,

of Decree

monitor

80 provides

the community with

implementation and evaluate the

including environmental impacts.
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Table 25: Environmental Management Plan

Environmental Aspect &

Remedial Measure

Means of

Institutional Responsibility

Potential Impact Implementation Implementation |Supervision
Design /Pre-construction Components
Unexploded ordnance - Bomb and mine detection and disposal Special Contract Design NPC
Consultants
Impact of Da fault to the Nam | - Include seismic risk analysis in the technical design of the dam. | Proper planning and | Design NPC
Nghe Dam - Provide for an emergency plan in case of dam break. design Consultants
Project construction & - Design for maximize ratio of waste cut and fill materials. Proper planning Design NPC
potential loss of agricultural, | . Reservoir design and alignment of tunnel, penstock, power Measures to be added |consultants &
forestry & grazing land house and tail race to avoid existing land uses wherever in relevant parts of |NPC.
possible contract s. Proper
- Compensation at market rates, prior to work commencement. resettiement planning.
Excavation of construction - Maximum use of existing quarry & borrow areas already in Proper planning and |Design NPC
materials and development of | operation. measures to be added |consultants &
quarries & borrow areas - Degraded, barren, riverbeds & wastelands to be used for in the relevant parts of | NPC.
causing loss of alternative borrow materials. contract documents.
land use
Reduced water flows and - Ensure that dam construction is phased to ensure diversion of |Planning & add Design NPC
reduction in water quality in the stream with cofferdams during separate construction of left |measure to relevant |consultants &
the existing river course. & right abutments & ensure construction activities avoid soil & |parts of contract design
construction materials entering river flow. documents. engineers.
- Ensure a minimum flow is retained in the river
Water diverted from the river | - Design to keep residual water flow in river to meet aquatic Design weir & intake | Design
leaving reduced water flow needs. facilities to allow consultants
impacting aquatic life. residual flow to the
stream
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Environmental Aspect &
Potential Impact

Remedial Measure

Means of

Institutional Responsibility

Implementation | \mplementation |Supervision
Construction stage
Earthworks for new access - Slopes along access roads & penstock will be provided with Careful monitoring. Contractor's SC, NPC
roads and construction of catchments/ cut-off drains & chutes to minimize soil erosion and Environment reports to
penstock on steep slopes masonry retaining structures Engineer DONRE,
leading to erosion & - Formation of sediment basins & slope drains.
encroachment -Maximum usage of material in fills areas. Spoils planning,
particularly on steep slopes with bench terracing for high cut areas
& to avoid any erosion of material on down slopes.
- Tree-planting programme on penstock areas and roads.
- Rehabilitate the temporary construction areas at the dam and
powerhouse sites.
Quarrying of Borrow - No earth will be borrowed from cultivable lands. Conditions included in |Contractor’s SC, NPC
Materials with pote_:ntlal for - Borrowing to take place from barren, wastelands, & riverbeds. cont_rac'Fs. Careful EnV|'ronment reports to
loss and degradation of land , : monitoring Engineer DONRE,
- For new borrow areas, all measures will be taken to avoid loss
of any productive soil.
- Any borrow areas will be refilled, re-vegetated & landscaped
with tree planting.
Taking of Quarry Materials - Quarry materials will be obtained from existing operating sites | Careful monitoring Contractor’s SC, NPC
with loss and degradation of with proper licenses & environmental clearances. Environment reports to
land - New quarries to be opened only with permission of respective Engineer DONRE,
authorities.
Operation of construction - Fuel storage & refuelling will have adequate containment away |Careful monitoring of | Contractor’s SC, NPC
equipment and construction from water bodies/channel. Equipment will be properly conditions included in |Environment reports to
activities and contamination maintained. contracts Engineer and DONRE,

of soils, loss of water quality
& water pollution

- Precautions to be taken to prevent water pollution due to
increased siltation & turbidity for weir site & road construction
particularly in dry months when flows are low.

NPC
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Environmental Aspect &
Potential Impact

Remedial Measure

Means of
Implementation

Institutional Responsibility

Implementation [Supervision
Approved sites defined for storage & disposal of wastes
materials
Any waste petroleum products will be collected, stored, &
disposed of at approved sites..
Construction activities Appropriate rain-storm-water channels will be constructed. Proper planning and | Design NPC
causing disruption of existing Provision for cross drainage structures will be made. measures to be added | consultants &
surface drains. in the relevant parts of |[NPC.
contract documents. Contractor’s
Careful monitoring of | Environment
site conditions Engineer
Construction Camp & Construction camps will be located adjoining the dam and Careful monitoring of |Contractor’s SC, NPC
Residential colony. Social powerhouse sites & away from any settlement. Manual labour |site conditions and Environment reports to
impacts & pollution from will be employed locally. implementation of Engineer DONRE
wastewater & solid waste Camps & residential colony will have properly designed contract conditions.
sewage system for wastewater effluent and solid waste
collection.
Emission from Construction Emission levels of all construction vehicles & equipment will Careful monitoring Contractor’s SC, NPC
Vehicles & Equipment conform to Vietnamese emission standards. Environment reports to
causing air pollution Pollutant parameters will be monitored during construction. Engineer DONRE
Crushing, & concrete batching plant will be away from
population centres at dam and powerhouse sites.
Dust particulate causing All precautions to be taken to reduce dust level emissions from |Careful monitoring Contractor’'s SC, NPC
health impacts for workers batching plants & portable crushers at dam and powerhouse Environment reports to
and villagers sites. Engineer DONRE

Regular water spraying at all mixing sites & temporary service
roads will be undertaken.

All delivery vehicles will be covered with tarpaulin.
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Environmental Aspect &

Remedial Measure

Means of

Institutional Responsibility

Potential Impact Implementation | \mplementation |Supervision
Construction activity - Noise | - All construction equipment & plants will conform to Vietnamese | Careful monitoring Contractor’s SC, NPC
from Vehicles, Plant & noise standards. Environment reports to
Equipment causing noise - All vehicles & equipment to be fitted with noise abatement Engineer DONRE
pollution devices.

- Construction workers will be provided with personal protection.
Noise pollution from any - Any blasting works will be in accordance with Viethamese Careful planning & Contractor’s SC, NPC
blasting activities at dam and Explosives Act. monitoring Environment reports to
power tunnel and penstock,. | . Ng blasting between dusk & dawn. Engineer DONRE
- Residents close by will be informed well in advance of blasting
times.
- Workers associated with blasting sites will be provided with
earplugs, helmets & other personal safety devices.
Construction of dam, - No trees to be removed without prior approval, Careful monitoring of |Contractor’s SC, NPC
reservoir, tunnel, penstock - Compensation for lost trees on private land measures to be Environment reports to
with loss of vegetation & tree . , implemented using Engineer using |DONRE
- Plantation Programme implemented at dam area, tunnel, L2
cover. . Forestry Department | District Peoples
penstock, temporary construction areas, roads and other . .
. . . . of private contractor. |Committee or
elements of the project. Indigenous tree species being
. : ) sub-contractor
accorded priority over exotic species.
Work force during - Construction workers to be educated for wildlife conservation |Contractor to enforce |Contractor’s SC, NPC
construction causing impacts with no hunting & poaching to be allowed for workers. measures included in | Environment reports to
to wildlife contract Engineer DONRE
Construction Activities & - All blasting sites will have warning & clearance signals. Site will | Inclusion of measures |Contractor’s SC, NPC,
Accident Risks be inspected prior/after blasting. in contracts and follow | Environment EPA
- Workers will be provided helmets, masks & safety goggles etc. |UP monitoring Engineer
- A readily available first aid unit will be available with dressing
materials etc.
- Road safety education will be given to construction vehicle
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Environmental Aspect &

Remedial Measure

Means of

Institutional Responsibility

Potential Impact Implementation Implementation |Supervision
drivers.
- Traffic management will be ensured during road construction
periods.
- Information dissemination will take place through the
Commune’s People Committee regarding activities causing
disruption.
Construction activities Any public utilities likely to be impacted, such as water supply |To be added in the Design NPC
causing disruption to public  |pipe system, power/phone lines etc must be relocated to suitable |relevant parts of consultants &
utilities places, in consultation with local beneficiaries. contract documents. |NPC.
Any discovery of artefacts or |For all finds of an historic or cultural value, work will be stopped|To be added in the Contractor’'s NPC
articles of historic interest and |and the find reported to the nearest office of the Department|relevant parts of Environment
importance Culture, Sport and Tourism or the Department of Culture and|contract documents. |Engineer
Information
Operational Stage
Reduced water flow in river (- Provide guaranteed minimum dry season flow of water in the |Measurements NPC NPC
effecting aquatic life stream of 100 I/sec. Undertaken by NPC  |Environment
- Regular monitoring of the quantity of daily water flows below |hydrology engineers | Engineer
the weir intake.
Change nature of flows with  [-  Monitor the impact of the change in flows, which is immediately [NPC to monitor and  [NPC NPC
peaking operations of the down stream left bank from the power plant. take necessary action |[Environment
plant. Engineer
Scouring and erosion in Nam |- Repair and/or extend the reinforcement at the Nam Bum tail  |NPC to monitor & NPC NPC reports
Bum river bed from tail race race discharge with the Nam Bum river undertake necessary |Environment to DONRE
discharge - Provide stilling basin at tail race. action Engineer
Soil erosion, land degrada- - Maintenance of trees and vegetative cover over initial five year |Using sub-contractor |NPCs NPC
tion & vegetation loss of project around the dam, tunnel, penstock, access road and |or Government Environment
particularly on steep slopes at other project infrastructure. agency. Engineerr
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Table 26: Environmental Monitoring Measures

Aspects/Parameters to be Location Means of Schedule/Frequency Responsibleto | Estimated Cost
Monitored and Applicable Monitoring Undertake (VND)
Standard Monitoring
Construction stage
Implementation of Locations Site visit, interviews | Quarterly (on a regular Social- 100,000,000
construction phase: indicated in with local residents, | basis) Random checks | Environmental
environmental mitigation EMP Table 25 | coordination  with | and to validate Unit (ESDC)/ and
measures specified in EMP | for specific concerned agencies | complaints NPC
Table 25 mitigation
measures
- Noise in dB(A) compared Residential Noise measurement | Quarterly (on a regular | Contractor/ 50,000,000
to standards specified in area in Hua basis) Random checks | NPC
QCVN 26:2010/BTNMT Bum commune and to validate
- Dust in mg/I compared to complaints
standard specified in QCVN
05: 2009/BTNMT
- Surface water quality Upstream, Field sampling Quarterly (on a regular Contractor/ 20,000,000
(faecal coliform, dissolved downstream of basis) NPC
oxygen, pH, TSP.oil and dam, Random checks and
grease, BOD5) in QCVNOQ0S8: | Downstream of to validate complaints
2008:BTNMT Hydro-power
- Other parameters to be plant
sampled, as appropriate, to
validate complaints and
pollution event(s) due to
project activities
Landscaping tree planting | Roads, dam | Site visit, interviews | During construction and | Social- 200,000,000
programme and with local residents, | after construction Environmental
hydropower coordination  with | completion Unit (ESDC)/ and
sites and | concerned agencies NPC

renovation of
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Aspects/Parameters to be Location Means of Schedule/Frequency Responsible to | Estimated Cost
Monitored and Applicable Monitoring Undertake (VND)
Standard Monitoring
temporary
camp and
construction
sites Which are
close to town
Operation Stage
Reduced water Downstream of | Measurement of | Quarterly (on a regular NPC 35,000,000
flow/Minimum flow (m? /s) dam to Nam Discharge basis) in the first year
Bum Random checks and to
confluence validate complaints
Landscaping program | Various Checking and | Quarterly NPC Included in
maintained for five years locations replacing material if Environment Power plant
required Officer budget
Discharge to the Nam Bum | Immediately Observation At regular times during NPC Included in
down stream of dry season and Environment Power plant
power station particularly at peaking Officer budget

discharge.
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VI. PUBLIC CONSULTATION, INFORMATION DISCLOSURE AND GRIEVANCE REDRESS
MECHANISM

NPC organized 2 public consultation meetings. The first one was held in 21™ November 2010 for
informing the general clearance plan of Nam Nghe hydropower project and collect data on natural
and socio-economic conditions of the project area. The second meeting was held in 25" April 2011
for disclosing information about social, environmental and resettlement issues.

A. The meeting for informing the general clearance plan and collect data on natural
conditions socio-economic of project area in 21" November 2010

1. Objectives of the Workshop
. To inform the general clearance plan
= To receive comments from beneficiaries and affected peoples, local officials, community

leaders, Societies, and others

= Collect data on natural conditions socio-economic of project area

2. Disclosed information

= Subproject’s locations, designs & cost estimates

= GOV & ADB policies & procedures about: Resettlement & Compensation, Environment

and Social issues
= Potential impacts caused by subproject
3. Meeting Participants

The participants expected to attend the meeting are:

. NPCs representatives
= Board of compensation and resettlement assistance
= Local authorities: representatives of district and commune PCs.

Total of participants for one subproject: 22 people (included PAPs and Representatives of NPC,
District Agencies, Local Authorities people PAPS)

4. General Comments from Participants of subproject’s Public Consultation Meeting
The comments from the participants can be summarised as follows:

= There is agreement on the construction of Nam Nghe hydropower subproject because this
project will connect to the national power network and improve the quality of power supply to the
local people of Muong Te District.

= Agreement the resettlement rate is according to the compensation pricelist of Province
People’s Committee published in 2010.
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] Agreement on the general clearance plan of Nam Nghe project.

. Need the mitigation measures for negative impacts of environment caused by this
subproject.

. Construction time should be widely informed beforehand to affected household to plan

agricultural produce & cultivation for acquisition agricultural land
Conclusion

= There is agreement on the construction of the Nam Nghe subproject and desired early
construction

B. The public consultation meeting in 25" April 2011

1. Objectives of the Workshop
. To inform the stakeholders the Project information
= To receive comments from beneficiaries and affected peoples, local officials, community

leaders, Societies, and others

= Ensure community consensus for project implementation & information disclosure to local
people with precisely

2. Disclosed information

= Subproject’s objectives

= Subproject’s locations, designs & cost estimates

. GOV & ADB policies & procedures

= Potential impacts caused by subproject

= Proposed mitigation measures

. Environmental Management Plan & Environmental Monitoring Program
3. Meeting Participants

The participants expected to attend the meeting are:

= NPC representatives, NPC’s Consultation
. Provincial Agencies: representatives DARD, DONRE
. Local authorities: representatives of district and commune PCs, representatives of

District/Commune Woman Union, Public Health, Environment Division at District & Commune level,
representatives of local communities.

= Representatives of project affected people (PAP) to ensure they are meaningfully involved
in the public consultation. PAPs representatives included affected by environmental impacts both
direct and indirect negative impacts
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Total of participants for one subproject: 17-25 people (included PAPs and Representatives of NPC,
District Agencies, Local Authorities)

4, Meeting Agenda
Time Duration for
presentation Content Presented by
(minutes)
5 Welcome PAP
10 Introduction of ADB’s Project & Nam Nghe
subproject
20 Presentations on the Project layout, location Pham Trung Dung —
and potential impacts, compensation methods Project Owner
Discussion on potential impacts & mitigation
40 measures & monitoring of mitigation measure All participants
implementation
5 Wrap-up & Closing NPC
5. General Comments from Participants of subproject’s Public Consultation Meeting

The comments from the participants can be summarised as follows:

= There is agreement on the construction of Nam Nghe hydropower subproject because this
project will connect to the national power network and improve the quality of power supply to the
local people of Muong Te District.

= Land compensation rates are agreed according to the compensation pricelist of Province
People’s Committee published in 2011, cooperatively with technical assistance and seed, fertilize
subsidy for affected people to reclain new land.

= Before that, people are not provided sufficient information about this project, especially
about Resettlement & compensation policy. Adequate Resettlement & compensation policy for
affected households due to their agricultural land acquisition.

= Measures for minimizing land occupy: It is necessary to minimize land occupy at most,
materials and machines should be gathered at site as scheduled, construct the accommodation for
workers and suitably arrange machine in conformity with specifications without impacting on the
people’s daily life.

= The local residents propose the Contractor to repair damaged roads caused by execution,
transport under the project.

. People of Hua Bum commune hoped Nam Nghe hydropower project will bring high
economic benefit, and not affect significantly to environment and not cause environmental pollution
during operation period

= Agreement on the assessment result of positive and negative impacts caused by this
subproject, mitigation measures.

Initial Environment Examination(IEE) 63



Nam Nghe Hydropower project

Conclusion

= Consensus is achieved on socio-environmental impacts and mitigation measures
recommended by the Project

Memoranda of the public consultation meeting at People’s Committee of Hua Bum commune and
public consultation meetings in the villages can be found at Appendix 9

C. Grievance Redress Mechanism

A grievance redress mechanism (GRM) will be established soon after project commencement. The
first level and most accessible and immediate avenue for the fastest resolve of grievances is
through the Project Manager of the Power Company. Grievances will be resolved through
continuous interactions with affected persons and the PMU will answer queries and resolve
grievances regarding various issues, which are the Company’s responsibility. Corrective measures
will be undertaken at the field-level within seven days. All grievances will be documented with full
information of the aggrieved person and the issue and the resolution of complaint.

Complainants not satisfied with the response of the Company have the option of using the
procedure available under the Civil Law and the Land Law 2003 (Article 138) and Decree
197/2004/ND-CP (Art. 63, 64), which specifies:

1. Complaints will be sent to the commune Peoples Committee (PC), which must respond to a
complainant within 15 days,

2. If the complainant is not satisfied with resolution of the commune PC, the next level of
appeal is to the District PC which has the responsibility to respond and resolve complaints
within 15 days,

3. If not satisfied with the resolution of the district PC, the complainant can bring the complaint
to the provincial PPC,

4. As afinal resort, if not satisfied with resolution of PPC, the complainant can take the case to
the District Court.

VIl. CONCLUSION, FINDINGS AND RECOMMENDATIONS
7.1. Conclusions

The sub-project of Nam Nghe Hydropower Plant will be implemented by NPC. The IEE was
conducted using the ADB Screening Matrix. There are no impacts on sites of historic or
archaeological importance. The project is located far away from all villages and next to the Muong
Te — Pa Tan road. There is a potential loss of rice land and impacts on some areas of mixed forest
by project facilities such as: reservoir, dam, channel and penstock. There is no use of water or
human activity on the section of the river potentially deprived of water.

Apart from the loss of land in Chang Chao Pa, Pa Cheo, Pa Mu and Nam Nghe villages, the main
impact identified in this environmental examination is the impact of the construction phase of the
project and of the changed water conditions below the dam. Water will be removed or experience
very much reduced flows along the 3.5 km stretch of the Nam Nghe Stream in the dry season. If the
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scheme is implemented with full use of the river water flow in the dry season, there would be
significant impact on aquatic life. It is proposed to retain a minimum environmental flow in the river
of 100 I/sec.

The other environmental consideration is to mitigate the impacts of construction activities
particularly with the need to build 5 km of roads. With the mitigation and environmental
management plan proposed, environmental impacts will be limited.

It is important, also, that NPC as the EA develops its internal capacity to implement and monitor the
measures in the EMP. This has been designed into the project by requiring the setting up of an
ESDC in NPC and the appointment of environmental & resettlement specialists

7.2. Recommendations

Except for some negative impacts as commonly seen in many other hydropower projects (most of
which can be mitigated by proposed measures), Nam Nghe will not cause significant adverse
impacts but rather significant positive impacts on Muong Te District, Lai Chau province and the
neighbouring areas.

This IEE with the associated EMP is regarded as sufficient environmental assessment of this
project and a full EIA is not required for ADB purposes.
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ANNEXES
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Annex 1: Rapid Environmental Assessment (REA) Checklist

(i)

(ii)

(iii)

Instructions:

The project team completes this checklist to support the environmental classification of a
project. It is to be attached to the environmental categorization form and submitted to the
Environment and Safeguards Division (RSES) for endorsement by Director, RSES and for
approval by the Chief Compliance Officer.

This checklist focuses on environmental issues and concerns. To ensure that social
dimensions are adequately considered, refer also to ADB's (a) checklists on involuntary
resettlement and Indigenous Peoples; (b) poverty reduction handbook; (c) staff guide to
consultation and participation; and (d) gender checklists.

Answer the questions assuming the “without mitigation” case. The purpose is to identify
potential impacts. Use the “remarks” section to discuss any anticipated mitigation
measures.

Country/Project Title: | NET\WORK EXPANSION AND REHABILITATION FOR

LOAN 2517-VIE: RENEWABLE ENERGY AND

Sector Division: Energy

A. Basic Project Design Data

1. Dam height, m =16,5m

2. Surface area of reservoir, (ha) =61ha
3. Estimated number of people to be displaced=0

4, Rated power output, (MW) = 2x3.75 MW

Other Considerations:

1.

2.

3.

Water storage type: x | reservoir run of river pumped storage

River diversion scheme: trans-basin diversion in-stream flow regulation

X in-stream diversion

Type of power demand to address: peak load base load
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ANNEX 2: SCREENING QUESTIONS
SCREENING QUESTIONS Yes | No REMARKS
B. Project Location
Is the dam and/or project facilities adjacent to or
within any of the following areas?
X The River is a small stream. The

Unregulated river

project is run of river with a
water retention dam of only
34,490 m°.

Undammed river tributaries below the proposed
dam

There’s one undammed tributary
below the proposed dam

Unique or aesthetically valuable land or water
form

The area is primarily used for
agriculture and forest land

Special area for protecting biodiversity

The project site is not located in
an area requiring special
biodiversity protection.

Protected Area

No protected areas are within
the project’s area of influence.

Buffer zone of protected area

Primary forest

Hydropower projects are usually
constructed on upstream area of
rivers, so it's impossible to avoid
impacts on forest. There are
about 11.56 ha of forest land
and 1.2 ha of river bank and
spring bed land which will be
affected by the reservoir, dam,
channel, penstock and access
road.

Range of endangered or threatened animals

There are no
endangered or
animals.

reported
threatened
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SCREENING QUESTIONS

Yes

No

REMARKS

Area used by indigenous peoples

People in Hua Bum Commune
are almost ethnic minority
people. Only 5% of them are
Kinh. They’re almost officers and
live in the centre of the
Commune. There are 4 villages
(Chang Chao Pa, Pa Mu, Pa
Cheo and Nam Nghe) in Hua
Bum in 3 ethnic groups: Ha Nhi,
Mong, Mang.

Cultural heritage site

There are no known
archaeological, cultural or
religious heritage site located
within proximity of the project.

Wetland

Not applicable

Mangrove

Not applicable

Estuary

Not applicable

C. Potential Environmental Impacts

Short-term construction impacts such as soil
erosion, deterioration of water and air quality,
noise and vibration from construction equipment?

Temporary Impacts are
expected to water quality during
construction and for soil erosion
in steep terrain,

Disturbance of large areas due to material
quarrying?

There is a stone quarry at Na
Pay about 25 km from the
project area. It is estimated that
this quarry satisfies both in
quantity and quality for project
construction.

Disposal of large quantities of construction spoils?

Some disposal of construction
spoil is required at designated
sites close to the dam and
powerhouse.

Clearing of large forested area for ancillary
facilities and access road?

Some forest will be destroyed
but it is not primary forest, being
either secondary growth or
plantation forest.

Impounding of a long river stretch?

This is as small reservoir only
0.61 ha in area. The length of
the reservoir upstream is 100 m
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SCREENING QUESTIONS Yes | No REMARKS
X From the dam to the plant is only
Dryness (less than 50% of dry season mean flow) about 3.5 km (but still maintain
over a long downstream river stretch? environmental flow in the stream
of water)
X 5 km of total access roads are
Construction of permanent access road near or required to the dam and plant. It
through forests? is forest land with no economic
value.
Creation of barriers for migratory land animals X
Loss of precious ecological values due to flooding X A small area of land lost to
of agricultural/forest areas, and wild lands and reservoir. Total land loss to
wildlife habitat; destruction of fish reservoir is about 1.2 ha of river,
spawning/breeding and nursery grounds? stream and wild land.
o . X The reservoir is small & there
Deterioration of downstream water quality due to .
anoxic water from the reservoir and sediments will ‘be only Itemporar.y loss of
_ i water  quality during the
due to soil erosion? _
construction stage.
Significant diversion of water from one basin to X
another?
X There will be peak operation use
during the dry season months.
But quantities of water released
: " are small - maximum of 2.63
Alternating dry and wet downstream conditions . .
due to peaking operation of powerhouse? ma/s. T.here-wnl b.e mlnlmum
flow retained in the river is 0.100
m3/s and immediately below the
dam there are 01 side streams
which augment flows.
Significant modification of annual flood cycle X Reservoir is small, Small water
affecting downstream ecosystem, people’s retention. Water regulation daily
sustenance and livelihoods?
Loss or destruction of unique or aesthetically X Small dam in steep valley
valuable land or water forms?
Proliferation of aquatic weeds in reservoir and X Small retention area only
downstream impairing dam discharge, irrigation
systems, navigation & fisheries, & increasing
water loss through transpiration?
Scouring of riverbed below dam? X Not applicable
Downstream erosion of recipient river in trans- X Not applicable

basin diversion?
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SCREENING QUESTIONS Yes | No REMARKS

Increased flooding risk of recipient river in trans- X Not applicable
basin diversion?
Decreased groundwater recharge of downstream X Small run of river operation only
areas? and no impact
Draining of downstream wetlands and riparian X Not applicable
areas?
Decline or change in fisheries below the dam due X Not applicable
to reduced peak flows and floods, submersion of
river stretches and resultant destruction of fish
breeding and nursery grounds, and water quality
changes?

X The dam will form a barrier to
Loss of migratory fish species due to barrier fish movements. However fish
imposed by the dam? are not important as a food

source in the area.
Formation of sediment deposits at reservoir X
entrance, creating backwater effect and flooding insignificant
and waterlogging upstream?
X Sediment deposits will be
Significant disruption of river sediment transport flushed through the system in
downstream due to trapping in reservoir? periods of high flow when the
dam gates are opened

Environmental risk due to potential toxicity of X Not applicable
sediments trapped behind the dams?
Increased saltwater intrusion in estuary and low X Not applicable
lands due to reduced river flows?
Significant induced seismicity due to large X Not applicable — small dam and
reservoir size and potential environmental hazard reservoir
from catastrophic failure of the dam?
Cumulative effects due to its role as part of a X Not applicable
cascade of dams/ reservoirs?
Depletion of dissolved oxygen by large quantities X Not applicable — small reservoir
of decaying plant material, fish mortality due to and no long term retention of
reduced dissolved oxygen content in water, algal water. NPC will implement
blooms causing successive and temporary vegetation clearance prior to
eutrophication, growth and proliferation of aquatic operation
weeds?
Risks and vulnerabilities related to occupational X In short time, local and
health & safety due to physical, chemical, mitigation measures
biological, & radiological hazards during project
construction & operation?
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SCREENING QUESTIONS Yes | No REMARKS

Large population influx during project construction X Small work force and Camp

and operation that causes increased burden on areas required. Theyre far

social infrastructure and services (such as water enough to existing communities,

supply and sanitation systems)? about 3,5km from villages.

Creation of community slums following X Small labor force only required.

construction of the hydropower plant and its Temporary camps will be

facilities? removed and land renovated.

Social conflicts if workers from other regions or X Temporary camps for

countries are hired? construction in between the
main villages will need proper
control

Uncontrolled human migration into the area, made X Not applicable — small scheme

possible by access roads and transmission lines? only

Disproportionate impacts on the poor, women, X

children or other vulnerable groups?

Community health and safety risks due to the X

transport, storage, and use and/or disposal of

materials likely to create physical, chemical and

biological hazards?

Risks to community safety due to both accidental X

and natural hazards, especially where the
structural elements or components of the project
(e.g. dams) are accessible to members of the
affected community or where their failure could
result in injury to the community throughout project
construction, operation and decommissioning?
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ANNEX 3: Terms of Reference for ESDC Staff
Terms of Reference for NPC/ ESDC Environment Engineer
Specific Job Description
. Responsible on behalf of NPC for ensuring the implementation of the IEE and EMP.

. Facilitate NPC and the design/supervision consultants in the site-specific environmental
issues to ensure the least damages and disturbances to the natural environment and social values
of the local residents.

. Examine, evaluate and advise persons in adopting suitable, cost-effective, socio-cultural,
socially sensitive, and sound engineering project design, where the local residents receive the least
disturbance.

. Conduct a cross checking and vetting of design/specification, tender, and contract
documents, making them suitably orientated towards the environmental and sound engineering
needs for the successful site selection, construction, and post-completion operation and
maintenance of the project in an environment friendly manner.

. Recommend revision of Environmental Management and Monitoring Plans to PMU so that
the proposed mitigation measures are properly implemented in a cost effective manner.
. Ensure water testing on regular basis, note any changes and adopt suitable measures,

accordingly and analyse results and make recommendations to NPC if there is deterioration in
water quality.

. Supervise implementation of water quality testing and fish monitoring programmes.

. Provide information as necessary to external consultants.

. Ensure environmental conditions included in contracts are fulfilled by contractors.

. Establish regular contacts and on-going liaison Peoples Committees and Government

Departments, local/regional NGOs, local officials, and all other stakeholders connected with the
project related environmental issues.

. Collect environment related ecological/social data/information, make computer data entries,
carry out the analysis and apply the results.
. Liaison between NPC and the Government Agencies, particularly the Environmental Water

Resources Department who must receive 6 monthly reports on compliance with the EMP.
Qualifications

The ESDC Environmental Engineer is required to at least, to hold a Bachelor's degree and five
years work experience in road engineering or as an environmental engineer on construction
projects
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ANNEX 4: Photos of Nam Nghe Project Site

e

Plant ocation

|78

Nam Bum streams

House of Ha Nhi people

Water system
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ANNEX 5: Surface Water Environment
Inorganic Materials Technology Research Center

Address: C3-303 Hanoi University of Science and Technology — 1 Dai Co Viet Street

Analyzing results

Client: Power consulting and investigation development jsc. Thanh Xuan 68

Address: #1a, B5, Alley 9, Luong Ngoc Quyen Street, Ha Dong District, Hanoi

Sample location: Nam Nghe hydropower project, Muong Te District, Lai Chau Province

Type of sample: surface water samples
Date of sample taken: 25 August 2010

QCVN 08:2008/BTNMT

No. Parameters Unit M1 M2 A Column B Column
Al A2 B1 B2
pH - 7.0 6.8 6-8.5 6-8.5 5.5-9 5,5-9
COD mg/| 15.29 20.9 10 15 30 50
BOD5 mg/| 9.4 8.4 4 15 25
Dissolved 26 25 24
4 /l 5.62 5.43 22
oxygen (DO) Mg
TSS mg/| 22.68 24.38 20 30 50 100
Chloride (Cl-) mg/| 125.3 122.5 205 400 600 -
Fluoride (F-) mg/I 1.3 1.2 1 15 15 2
NH4+ 0.1 0.2 0.5
. I 2 2 1
8 (according to N) mg/ 0.25 0.29
9 NO3- (according mg/l 236 558 2 5 10 15
to N)
10 NO2- (according mg/l 0.04 0.03 0.01 0.02 0.04 0.05
to N)
PO43- 0.1 0.2 0.3
11 . I A7 1 .
(according to P) mg/ 0 0.16 0.5
12 Cyanide (CN-) mg/l not not 0.005 0.01 0.02 0.02
detected detected
13 Arsenic (As) mg/| 0.012 0.015 0.01 0.02 0.05 0.1
14 Chrome (Cr6+) mg/l 0.02 0.03 0.01 0.02 0.04 0.05
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15 Iron (Fe) mg/l | 0.42 0.52 0.5 1 15 2
Coliform MPN/ 2,500 | 5,000 | 7,500
17 3,100 3,900 10,000
1000
M1: Dam site

M2: Planned powerhouse location

Note:
QCVN 08:2008/BTNMT: National technical regulations on surface water quality.

Tester

Nguyen Van Dan

(signed)

Hanoi, 03 September 2010

Director

PhD. Dao Xuan Phai
(signed and stamped)
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f

TRUGNG DAI HOC BACH KHOA HA NOI
TRUNG TAM NGHIEN CUU CONG NGHE VAT LIEU VO CO
Dl : C3-303 Truong Pai hoc Bdch Khoa Ha Néi - S6 1 Pai C6 Viét

PHIEU KET QUA PHAN TICH

Tén khach hang : Cong ty CP tw vAn va diu tw phat trién di¢n Thanh Xuén 68

Dia chi :Nha 1A - B5, ngd 9 Luong Ngoc Quyén, Ha Dong, Ha Noi

Dia diém 14y mAu : Cong trinh thiy dién Nim Nghe - H. Muong Té - tinh Lai Chiu

Loai mau : MAu nwéc mit Ngay ldy miu : 25 thang 8 nim 2010

QCVN 08:2008/BTNMT
TT Chi tiéu Pon vi M1 M2 Cot A CotB
Al A2 B1 B2

1 |pH - 7,0 6,8 6-8,5 | 6-85 | 559 | 5,59
2 [COD mg/1 15,29 20,9 10 15 30 50
3 | BODs mg/l 9.4 8.4 4 6 15 25
4 | Oxy hoa tan (DO) mg/l 5,62 5,43 >6 >5 >4 >2
5 | TSS mg/l 22,68 24,38 20 30 50 100
6 | Clorua (CI) mg/1 125,3 122,5 250 400 600 -
7 | Florua (F) mg/l 1,3 1.2 1 1,5 1,5 2
8 | NH4 (tinh theo N) mg/1 0,25 0,29 0,1 0,2 0,5 1
9 | NOs  (tinh theo N) mg/l 2,36 2,58 2 5 10 15
10 | NO, (tinh theo N) mg/1 0,04 0,03 0,01 0,02 0,04 0,05
11 | PO, (tinh theo P) mg/1 0,17 0,16 0,1 0,2 0,3 0,5
12 | Xianua (CN") mg/I KPHP | KPHD | 0,005 | 0,01 0,02 0,02
13 | Asen (As) mg/l 0,012 0,015 0,01 0,02 0,05 0,1
14 | Crom (Cr™) mg/l 0,02 0,03 0,01 0,02 0,04 0,05
15 | Sat (Fe) mg/l 0,42 0,52 0,5 1 1.5 2
16 | Chi (Pb) mg/1 0,02 0,01 0,02 0,02 0,05 0,05
17 | Coliform MNP/100ml | 3100 3900 | 2500 | 5000 | 7500 | 10000

Ky hiéu, vi tri_ mdu: M1 - Tai khu vuc tuyén dap
M2 - Sudi Hua-Bun, tai diém duy kién 14 cira xa nuée sau tua-bin ciia nha méay

Ghi chu:
QCVN 08:2008/BTNMT : Quy chuén ky thuat Quéc gia vé chét lugng nude mit.
Ha Néi, ngay 03 thdang 9 nam 2010

KIEM DINH VIEN __GIAM DPOC
71/\ /
j=
Nguyén Viin Pan PGS.TS Pao Xuéin Phai
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ANNEX 6: Underground water Environment

Inorganic Materials Technology Research Center

Address: C3-303 Hanoi University of Science and Technology — 1 Dai Co Viet Street

Analyzing results

Client: Power consulting and investigation development jsc. Thanh Xuan 68

Address: #1a, B5, Alley 9, Luong Ngoc Quyen Street, Ha Dong District, Hanoi

Sample location: Nam Nghe hydropower project, Muong Te District, Lai Chau Province

Type of sample: underground water samples
Date of sample taken: 25 August 2010

No. Parameter Unit NN1 NN2 QCVN
09:2008/BTNMT
1 |pH - 7.0 7.1 5.5-8.5
2 Hardness (appropriate with mg/l 162 153 500
CaCO03)
3 Total solids mg/l 252 312 1,500
4 Nitrite (NO2) (appropriate with N) | mg/l 0.031 0.039 0.1
5 Nitrate (NO3) (appropriate with N) | mg/I 2.214 2.145 15
6 Iron (Fe) mg/l 1.824 1.915 5
7 | Lead (Pb) mgl/l 0.001 0.001 0.01
8 | zinc (Zn) mgl/l 1.223 1.121 3.0
9 Mercury (Hg) mg/| not detected | not detected 0.001
10 | Bronze (Cu) mg/I 0.311 0.253 1.0
11 | Chrome VI (Cr6+) mg/I not detected 0.001 0.05
12 | Cyanide (CN-) mg/l not detected | not detected 0.01
13 | Chloride (CI-) mg/l 16.011 15.115 250
14 | Arsenic (As) mg/l not detected | not detected 0.05
15 | Manganese (Mn) mg/l 0.029 0.035 0.5
16 | Cadmium (Cd) mg/| not detected | not detected 0.005
17 | Phenol mg/| not detected | not detected 0.001
18 | Coliform MPN/ 1 2 3
100ml
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NN21: Dam site

NN2: Planned powerhouse location

Note:
QCVN 09:2008/BTNMT: National technical regulations on underground water quality.

Hanoi, 03 September 2010
Tester Director

Nguyen Van Dan (signed) PhD. Dao Xuan Phai (signed and stamped)
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TRUONG DAI HOC BACH KHOA HA NOI
TRUNG TAM NGHIEN CUU CONG NGHE VAT LIEU VO CO
D/c : C3-303 Truong Pai hoc Bich Khoa Ha Néi - S6 1 Pai Co Viét

Dia chi

PHIEU KET QUA PHAN TiCH
Tén khéach hang : Cong ty CP tuw vAn va diu tw phat trién di¢n Thanh Xuin 68
: Nha 1A - BS, ngd 9 Lirong Ngoc Quyén, Ha Dong, Ha Ngi

Dia diém l4y mAu : Cong trinh thily di¢n NAm Nghe - H. Muong Té - tinh Lai Chau

Loai miu : MAu nuéc ngim Ngay 14y mau : 25 thing 8 niim 2010
A R _op s o ? QCVN
TT | Thong so phén tich Pon vi NN1 NN2 09:2008/BTNMT
1 |pH - 7,0 7,1 5,5-8,5
2 | B cing (tinh theo CaCOs) mg/l 162 153 500
3 | Chét rin tong sd mg/l 259 312 1500
4 | Nitrit (NO,) (tinh theo N) mg/l 0,031 | 0,039 0,1
5 | Nitrat(NO7;) (tinh theo N) mg/l 2,214 | 2,145 15
6 | Sit (Fe) mg/| 1,824 | 1,915 5
7 | Chi (Pb) mg/l 0,001 | 0,001 0,01
8 | Kém (Zn) mg/l 1,223 JEli121 3,0
9 | Thuy ngén (Hg) mg/1 KPH | KPH 0,001
10 | Bong (Cu) mg/l 0,311 | 0,253 1,0
11 | Crom VI (Cr™) mg/l KPH | 0,001 0,05
12 | Xianua (CN) mg/l KPH | KPH 0,01
13 | Clorua (CI) mg/l 16,011 | 15,115 250
14 | Asen (As) mg/l KPH KPH 0,05
15 | Mangan (Mn) mg/l 0,029 | 0,035 0,5
16 | Cadimi (Cd) mg/l KPH | KPH 0,005
17 | Phenol mg/l KPH | KPH 0,001
18 | Coliform MPN/100 ml 1 2 3

KY hiéu, vi tri_mdu: M1 - Tai khu vuc tuyén dap

M2 - Tai khu vye gin nha may

Ghi chii:
QCVN 09:2008/BTNMT : Quy chuén ky thut Qudc gia vé chéit lugng nuéc ngim.
Ha Néi, ngay 03 thang 9 nam 2010

KIEM PINH VIEN
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ANNEX 7: Air Environment

Inorganic Materials Technology Research Center
Address: C3-303 Hanoi University of Science and Technology — 1 Dai Co Viet Street

Analyzing results

Client: Power consulting and investigation development jsc. Thanh Xuan 68

Address: #1a, B5, Alley 9, Luong Ngoc Quyen Street, Ha Dong District, Hanoi

Sample location: Nam Nghe hydropower project, Muong Te District, Lai Chau Province
Type of sample: air and microclimate samples

Date of sample taken: 25 August 2010

No. Parameter Unit K1 K2 TCCP1 TCCP2
I Microclimate

1 Temperature oC 315 31.7 - 32
2 | Wind velocity m/s 0.3 0.25 - 1.5
3 Noise dBA 68.7 75.8 - 85
4 Humidity % 78.5 79.3 - <80
Il | Air and dust

5 Suspended dust mg/m3 0.17 0.35 0.3 4.0
6 NO2 mg/m3 0.2 0.4 0.2 5
7 CO mg/m3 10.52 15.24 30 30
8 S0O2 mg/m3 0.45 0.56 0.35 20
K1: Dam site

K2: Planned powerhouse location
Note:
TCCP1: QCVN 05:2009/BTNMT: National technical regulations on surround air quality.
TCCP2: TC 3733-BYT/QDb/2002: Standards of Ministry of Health for air quality in the production
area.
Hanoi, 03 September 2010

Tester Director
Nguyen Van Dan PhD. Dao Xuan Phai
(signed) (signed and stamped)
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TRUONG DAI HOC BACH KHOA HA NOI

TRUNG TAM NGHIEN CUU CONG NGHE VAT LIEU VO CO
D/c : C3-303 Truong Pai hoc Bich Khoa Ha Ngi - S6 1 Pai Co Viét

PHIEU KET QUA PHAN TiCH

Tén khach hang : Céng ty CP tw vén va diu tw phat trién dién Thanh Xuin 68

Dia chi : Nha 1A - B5, ngd 9 Lwong Ngoc Quyén, Ha Dong, Ha Ngi
Dia diém l4y mAu : Cong trinh thiy dién Nam Nghe - H. Mwong Té - tinh Lai Chéu
Loai mau : MAu khi va vi khi hiu

Ngay ldy mau  : 25 thing 8 nim 2010

TT Tén chi tiéu Pon vi K1 K2 TCCP1 | TCCP2
I | Vikhihiu
1 | Nhiét do C 31,5 31,7 . 32
2 | Téc do gio m/s 0,3 0,25 E 1,5
3 | Tiéng 6n dBA 68,7 75,8 - 85
4 | Pjém % 78,5 79,3 - <80
II | Khi va bui
5 | Builo limg mg/m’ 0,17 0,35 0,3 4,0
6 |NO, mg/m’ 0,2 0,4 0,2 5
7 |co mg/m’ 10,52 15,24 30 30
8 |SO0,; mg/m’ 0,45 0,56 0,35 20

K9 hiéu, vi ori mdu: K1: Khu vyc tuyén dap

K2: Tai khu vyc du kién xdy dung nha mdy
Ghi chii: Phiéu két qua chi c6 gi4 tri véi mau duge do kiém trong ngay
- TCCP1: QCVN 05:2009/BTNMT: Quy chuén k¥ thudt quc gia vé chat lugng khong khi
xung quanh
- TCCP2: TC 3733-BYT/QD/2002: Tiéu chuin ciia Bo y té vé chat lugng khong khi khu
vuc san xudt
Ha Néi, ngay 03 thang 9 nam 2010

KIEM PINH VIEN __GIAMDPOC

Nguyén Vin Dan PGS.TS Pao Xuan Phii
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ANNEX 8: Soil Environment

Inorganic Materials Technology Research Center

Address: C3-303 Hanoi University of Science and Technology — 1 Dai Co Viet Street

Analyzing results

Client: Power consulting and investigation development jsc. Thanh Xuan 68

Address: #1a, B5, Alley 9, Luong Ngoc Quyen Street, Ha Dong District, Hanoi

Sample location: Nam Nghe hydropower project, Muong Te District, Lai Chau Province

Type of sample: soil samples

Date of sample taken: 25 August 2010

No. Parameter Unit D1 D2 QCVN 03:2008/BTNMT
(Forest land)

1 Arsenic (As) Mag/kg 4,24 3,23 12

2 Cadmium (Cd) Mag/kg 0,15 0,13 2

3 Bronze (Cu) Mag/kg 30,3 32,9 70

4 | Zinc (zn) Mg/kg 58,39 62,92 200

5 Lead (Pb) Mag/kg 28,64 35,33 100

D1: Dam site

D2: Planned powerhouse location
Note:

QCVN 03:2008/BTNMT (Forest land): National technical regulations on permissible limits of

heavy metals in forest land.

Tester

Nguyen Van Dan (signed)

Hanoi, 03 September 2010

Director

PhD. Dao Xuan Phai (signed and stamped)
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TRUNG TAM NGHIEN CUU CONG NGHE VAT LIEU VO CO
Dlc : C3-303 Truong Pai hoc Bach Khoa Ha Néi - S6 1 Pai Co Vigt

PHIEU KET QUA PHAN TiCH

Tén khich hang : Cong ty CP tw vén va diu tw phat trién dién Thanh Xuén 68

Dia chi : Nha 1A - B5, ngd 9 Lwong Ngoc Quyén, Ha Dong, Ha Ngi
Dia diém ldy mu : Céng trinh thiy di¢n Nam Nghe - H. Mudng T¢ - tinh Lai Chéu
Loai mau : MAu dit

Ngay ldy mAu  : 25 thdng 8 niim 2010

QCVN
TT Théng s6 Pon vi b1 b2 03:2008/BTNMT
(Dét 1am nghiép)
1 Asen (As) mg/kg 4,24 325 12
2 | Cadimi (Cd) mg/kg 0,15 0,13 2
3 bong (Cu) mg/kg 30,3 329 70
4 Kém (Zn) mg/kg 58,39 62,92 200
5 Chi (Pb) mg/kg 28,64 85,33 100

KY hiéu, vi tri_ mdu: D1: Khu vuc tuyén dap

D2: Tai khu vuc dy kién xdy dung nha méy

Ghi chii:
QCVN 03:2008/BTNMT (Dét 14m nghiép): Quy chuén ky thudt Quée gia vé gidi han cho
phép cia kim loai ndng trong dAt 1am nghiép.

Ha Néi, ngay 03 thang 9 nam 2010

KIEM PINH VIEN GIAM POC

Nguyén Viin Pan
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ANNEX 9: Memorandum of the public meeting in April 25, 2011

SOCIALIST REPUBLIC OF VIETNAM
Independence — Freedom - Happiness
MINUTES ON COMMUNITY ADVISORY
Project: Nam Nghe Hydropower Plant

The Meeting is executed at the Hua Bum Commune — Muong Te District — Lai Chau Province
On Project of Nam Nghe Hydropower Plant

Today, 25™ April 2011

At the Hua Bum Commune

We have organized the meeting with the participation of people to make the assessment on
environment, resettlement and ethnic minorities’ development related to Nam Nghe Hydropower
Plant

Participants:

1. Full name: Po Lo Po Title: Chairman of People’s Committee of the Commune
2. Full name: Phung Me Chu Title: Secretary of the commune

3. Full name: Pho Hu Chu Title: Deputy Secretary

4. Full name: Po Xa Long Title: Chairman women

5. Full name: Phung Ha Xo Title: Fatherland Front President

6. Full name: Chim Van Quan Title: Land Survey Officials

7. Mr./Mrs.: Pham Trung Dung  Represented for Resettlement Consultant/Specialist

8. Mr./Mrs.: Nguyen Thai Dao Represented for Environment Consultant/Specialist

9. Mr./Mrs.: Nguyen Thi Tuyet  Represented for Gender and ethnic minorities

Consultant/Specialist

Representatives of affected people : 13 ( enclosed list)

In which: Male: 8 people accounting for 61.5%
Female: 16 people accounting for 38.5%
Ethnic minorities: 100% (if any)

Advisory content:

1. To provide project related information: A report that summarizes the content of subproject
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2. Environmentalists shall state environmental impacts including natural and social impacts of the
project site and reduction methods for negative impacts. Environmental management plan and
environmental monitoring programs

3. Resettlement specialist shall state the impact upon taking back the land and asset on land, policies
of the ADB, Vietnam and localities, policies of the Project within compensation upon taking back
the land and asset on land.

4. Community and ethnic minorities Specialist shall state the ethnic minorities’ policies frame of the
Project, social impacts during the Project implementation. Introduction of ethnic minorities’ policies
of the ADB, Vietnam and localities.

Discussion:

1. In terms of environmental issues of the Project and environmental impact mitigation measures

- The local people agreed with the negative impacts and mitigation measures the negative impact
made by project owner.

- Local people expect Nam Nghe hydropower project will bring economic benefits and not affect the
environment during operation

- The local peoples propose the contractors shall be responsible for strictly implementing
environmental impacts mitigation measures, which are given in the summary report. Such as water
for dust prevention for people, compliance monitoring mechanism in the process of preparing the
project and operation in accordance with current regulations of the Law. Repair damaged roads by
the transportation of project materials.

- Measures for minimizing land occupy: It is necessary to minimize land occupy at most, materials
and machines should be gathered at site as scheduled, construct the accommodation for workers and

suitably arrange machine in conformity with specifications without impacting on the people’s daily
life.

2. In terms of issued related to land and asset on land return; compensation and policies

After listening to experts exchange resettlement issues related to compensation for loss of land area
for people. People totally agree with the opinion of experts about getting compensation cost of Lai
Chau province in 2011 as compensation cost. The local people proposed project owner, CPC
technical assistance and seed, fertilizer for affected people to reclaim new land.

3. In terms of gender, fragile group and ethnic minority
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When Nam Nghe hydropower project completed will enable local people to use the power grid
serving the daily needs and daily production. So, people want the project done soon, and
recommend the project owner recruiting local laborers for subproject

Conclusion:

After hearing the opinions of citizens and investors, representatives of Hua Bum commune People's
Committee concluded:

- The CPC fully agree with the opinions of project owner about the impacts and mitigation
measures for the project

- No air and water resources pollution during building and operating the project

- No forest exploitation in the region for camps and other purposes without the consent of
local authorities

- Keep close contact with local authorities for employee’s recruitment and contributing to
protect the local security and order.
- Agree to build subproject locally.

The meeting is ended at 10 o’clock in 25™ April 2011. Authorized representatives of commune and
village authorities, of mass organizations and of the whole local people participating in the meeting
unanimously read and agree upon the contents of minutes and signed hereunder.

PARTIES SIGN THEIR NAME

Authorized representatives of mass On behalf of People’s Committee
organizations

(Signed) (Signed and sealed)
Representatives of Consultant Authorized representatives of effected people
(Signed)
(Signed)
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LIST OF PARTICIPATORS IN THE COMMUNITY COMMENTS

CONSULTATION

(People’s Committee of Hua Bum Commune 25 /4/2011)

No. Name Position Note
1 | Phong Ma Chu Party Secretary of Hua Bum Signed
Commune
2 Pho Hu Chu Party Vice-Secretary of Hua Bum Signed
Commune
3 | PoLoPo Chairman of PC of Hua Bum Signed
Commune
4 | Ly Mu Mia Vice-Chairman of PC of Hua Bum Signed
Commune
5 | PoXalLong Chairman of Fatherland Frontier Signed
of Hua Bum Commune
6 | Phung Ha Beo Chairman of Women Union of Signed
Hua Bum Commune
7 | PoGiaHu Cultural-social officer Signed
8 | Chim Van Quan Cadastral officer Signed
9 | Thao A Lau Affected person Signed
10 | Vang A Tich Affected person Signed
11 | Thao A Sung Affected person Signed
12 | Vang Mo Lu Affected person Signed
13 | Vang A Qua Affected person Signed
14 | Thao A Cha Affected person Signed
15 | Thao A Khua A Affected person Signed
16 | ChangA Cau Affected person Signed
17 | Giang A Tuc Affected person Signed
18 | LoADeA Affected person Signed
19 | Lo Cha Pao Affected person Signed
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CONG HOA XA HQI CHU NGHIA VIET NAM
Poc lap — Tw do — Hanh phiic

BIEN BAN THAM VAN CONG DONG
Dy 4an: Cong trinh thiy di¢n NAm Nghe

Cudc hop duoce tién hanh tai xa Hua Bum huyén Mudng Té tinh Lai Chau.

Du dn Cong trinh thiy dién NAm Nghe

Hom nay la ngay 25 thang 4 niam 2011

Tai dia diém: UBND x4 Hua Bum

T6 chire hop dan vé vén dé: Danh gia méi truong, tai dinh cu va phét trién dan toc thicu
s6 du dn Cong trinh thiy dién Nam Nghe

I. Thanh phin tham duy:

4 R /7 . )
1. Ho vatén: W o L Lot ceitid st ity vu: %K/fﬂaﬁfz/ﬂ)(aijﬁmgm””
5L 0, ,
2. Ho va tén. //?u/r e C’é:. .................. : Chite vu: .o M. xdt.. /Y. L.

\
@‘\
S

. Ho vatén. 0. LGt..CAM ... : Chire vu : ///{u/é%XQﬂaﬁm
4. Ho vatén..LG...... X 04(”}6\ ............... : Chire vu: C/ Ach. m‘(//f;do/g?uué 4
5. Hova Icny../{'. ............ /fQ/Cu .............. : Chuec vu: Cﬁ‘a /50/ / 6 s /«;L
6. Ho va tcn...ﬁ../.. ..... K@?m..&uan ........... : Chirc vu ...(. an{fp&gfﬂq?»@
7 ()no/Ba..../.[cz% /QZ /)zm/ ..Dai dién tu van/ Chuyén gia Tai dinh cu

8. Ong/Ba /)? 57 . DRD..... D'u dién tu van/Chu; ¢én gia Moi truong
9. Ong/Ba: ... Peup iy L. /4< . Dai dién tu van/Chuyén gia Gigi, DTTS

10.  Dai dién nhifng nguoi bi anh huorng4f§’. ngudi( chi tiét xem danh sach dinh kem)
Trong do: Nam:lg). nguoi chién 77?%
Nir: 4. ngudi chiém £.7.%
Dan toc thiéu sd: 100%

II. Ni dung tham vén:

I. Cung cép thong tin vé du 4n: C6 bao cdo tom tit n6i dung dy an kém theo

2. Chuyén gia m6i truong trinh bay nhing tic dong moi trudng bao gdm tac dong 1én
moi truong tur nhién va xa hoi cua khu vye du an va cac bién phap giam thi¢u cac tac
dong tiéu cuc. Ké hoach quan ly méi truong va chuong trinh gidm sat moi truong
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3. Chuyén gia tai dinh cu trinh bay vé nhing tac dong khi thu hdi dit va cac tai san trén
dat, nhitng chinh sach ctia ADB, Viét Nam va dia phuong, chinh sach cua du an trong
vén d& bdi thuong thiét hai khi Nha nude thu hoi dét dai va cac tai san trén dat.

4. Chuyén gia vé cong dong, dan toc thiéu sd trinh bay vé Khung chinh sach dan toc
thiéu sb cua du an. céc tac dong xa hoi trong qua trinh thyc hién du an. Gidi thicu vé
nhirng chinh sach cua ADB, Viét Nam va dia phuong vé dan toc thicu 50.

IIl. Y ki¢n thao luin:
1. V@& cac van dé moi truong cua du an va cac bi¢n phap giam thiéu tac dong moi truong

- Nguoi dan thdng nhét véi cac tac dong tiéu cyc va bién phap giam thiéu cac tac
dong moi truong cua chu dau tu dua ra:

- Nguoi dan hy vong du an thuy dién Nam Nghe s& mang lai loi ich kinh té cao va
khong anh huong dén moéi truong trong qua trinh van hanh.

- Nguoi dan dé nghi nha thau nghiém tuc thuc hién cac bién phap giam thiéu moi
truong da dua ra trong ban tom tat, nhu: tudi nuwdc giam bui, tudn thu co ché giam
sat tir qua trinh chuén bi thue hién du an dén khi dua vao hoat dong theo dung quy
dinh hién hanh cua phap luat. Sua chira duong bi hu hong do qua trinh véan chuyén
nguyén vat liéu cua dy an.

- Dé nghi nha thau bd tri hop 1y cac khu vue phuc vu qua trinh thuce hién du an nhu
lan trai cho cong nhén, vi tri bai thai, vi tri tap trung nguyén vat liéu, may moc de
khong anh huong dén doi song hang ngay cua nguoi dan

[3e]

cac van dé lién quan dén thu hoi dat, céc tai san trén dat va dén bu, cac chinh sach

>

.V

Sau khi nghe chuyén gia tai dinh cu trao déi cac van dé lién quan dén dén bu dién tich
mét dét cho ngudi dan. Nguoi dan hoan toan dong y véi cac y kién cua chuyén gia vé
viée ldy don gia dén bi cua UBND tinh Lai Chau ndm 2011 lam don gid dén bu. Va
dé nghi Chu dau tu. UBND xa ho tro ky thudt va hat gidng, phan bon cho nhimg nguoi
bi anh huong dé canh tac trén cac vung dat moi.

3. Vé cdc van dé vé Gigi, Nhom dé bi ton thuong va Dan toc thiéu s6

Du an thuy dién Nam Nghe khi hoan thanh sé gitp cho ngudi dan dia phuong ¢6 dién
lugi dé sur dung phuc vu cac nhu cAu sinh hoat va san xuét hang ngay. Do d6 nguoi dan
mong muén du an sém duge thuc hign, déng thoi dé nghi chu dau tu tao viéc lam cho
nguoi dan dia phuong.

IV. Két lun

b2
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DANH SACH THAM GIA CUQC HQP
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Sau khi nghe ¥ kién cua ngudi dan va chu diu tu, dai dién UBND xa Hua Bum két

luan:

- UBND xi hoan toan ddng y véi cac y kién cua chu diu tu vé céc tac dong va bién
phép giam thiéu cho du 4n

- Han ché gdy 6 nhiém méi truong khong khi va nguon nude trong qua trinh Xay
dung va van hanh du an.

- Khong khai thac lam san trong khu vuc dé lam lan trai va cac muc dich khac khi
chua duge su dong y cua chinh quy én dia phuong.

- Lién h¢ chat che véi chinh quyén dia phuong trong cong tac tuyén dung lao doneg.
gop pl han dam bao an ninh trdt ty tai dia phuong.

- Dongy véi xdy dung du an tai dia phuong.

Cude hop két thue vao lic:/ 7. gio ngay 25 thang 4 nam 2011. Dai dién chinh quyén
xa. ban, dai dién cac t6 chirc doan thé va nguoi dan dia phuong tham du cugc hop

cung doc va thong nhat véi céc ndi dung bién ban cude hop va cung ky tén dudi day.

CAC BEN THONG NHAT KY TEN

Dai di¢n cong dong Dai dién UBND xa

// [~
(v ks

Phing Ha X6

Dai dién tu van Dai dién nguwoi bi anh huéng

Pham Trung Diing Thao A Lau

(o8]
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