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l. PROJECT DESCRIPTION
A. Background and Introduction

1. Background. The Asian Development Bank (ADB) is supporting the Government to
implement the National Water Management Strategy and Action Plan 2030 (NWMS), the
Agriculture Development Strategy to 2025 and Vision to the Year 2030, and the National
Nutrition Strategy to 2025 in the three central provinces of Vientiane Capital, Borikhamxay and
Khammouane.! In NWMS, the government recognizes that floods and drought have to be
addressed concurrently in order to increase water supply for crop diversification, limit the
destructive impact of flooding and to ultimately improve nutrition. The Agricultural Development
Strategy to 2025 and Vision to 2030 prioritizes irrigation development to support the production
of both wet and dry season crops.?

2. The Project will (i) invest in flood protection works; (ii) invest in irrigation scheme
modernization; (iii) develop climate resilient cropping systems that will strengthen food security
and improve farm household incomes; (iv) reduce the impact of climate variability through
access to timely and concise information for decision-making; and (v) improve the nutrition
awareness of farming communities. The project has three outputs:

Output 1: Flood water management improved. The Project will improve the
management of floodwaters to harvest sufficient water for dry season cropping and invest
in early warning flood systems to minimize the risk of flood damages to agricultural
communities. Key components include the following:

() the rehabilitation of climate resilient flood regulators to harvest floodwaters for dry
season Use;

(i) the formation of flood embankments to protect agricultural communities and reduce
damages;

(i) the inclusion of eco-friendly fish passages in flood regulating structures to preserve
aquatic food sources; and

(iv) ongoing dialogue with provincial authorities to improve coordination of catchment
water demands at the provincial level.

Output 2: Water reliability during droughts improved. Key components include the
following:

(i) mitigated impacts of drought through the modernization of existing irrigation schemes
to achieve more efficient and effective water delivery and application to the crops, and
reduce energy consumption;

(i farmers able to plan and implement crop farming systems that are climate change
adapted and resilient;

(i) farmers able to apply climate smart agriculture technologies to produce rice for
household food security, and cultivate commercially viable fruit and vegetables crops
in the dry season;

Government of the Lao PDR, Ministry of Natural Resources and Environment. Forthcoming.

National Water Management Strategy and Action Plan 2030. Vientiane.

Ministry of Agriculture and Forestry. 2015. Agriculture Development Strategy to 2025 and Vision to the Year
2030. Vientiane.
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(iv) farmers with stronger market connections through climate-friendly value chains and
digital technologies; and farmers more proficient in the management of modernized
irrigation schemes

Output 3: Agrometeorological information systems modernized. This output will
support the development and utilization of climate and weather forecasting satellite-based
models to support the Land and Climate Smart Agriculture (LaCSA) system. This digital
platform has been developed by the Department of Meteorology and Hydrology (DMH) in
the Ministry of Natural Resources and Environment (MONRE) with assistance from The
Food and Agriculture Organization of the United Nations (FAO) under the Strengthening
Agro-climatic Monitoring and Information Systems project (SAMIS). The output is aimed
at providing information to agricultural communities for improved longer-term crop
planning, pest control and better decision-making about climate-sensitive farming. Key
components include the following

(i) the rehabilitation of existing automatic weather stations and installation of new agromet
stations;

(i) development of climatic and weather forecasting models based on satellite imagery to
link with and support the LaCSA system; and

(i) building farmer capacity to access the digital platforms and how to make consequent
farm planning decisions.

3. Institutional arrangements. The executing agency is the Ministry of Agriculture and
Forestry (MAF) with its Department of Irrigation (DOI) as the project management unit (PMU).
The Provincial Agriculture and Forestry Offices (PAFO) of Vientiane Capital City, Borikhamxay
and Khammouane provinces are the implementing agencies (IA) and project implementing unit
(PIUs) for subprojects in their jurisdiction.

4, This initial environmental examination (IEE) relates to the three representative
subprojects identified for FDMMP, namely the Nam Houm Irrigation Subproject in Vientiane
Province, the Houay Gnang Irrigation Subproject in Borikhamxay and the Hinboun Irrigation
Subproject, in Khammouane Province.

B. Nam Houm Subproject

5. The Nam Houm Irrigation Scheme is located about 30 km from Vientiane, on the Nam
Houm River which is a sub-catchment of the Nam Ngum watershed. It is fed by the reservoir
formed by the Nam Houm dam, and improvements will comprise repairs to the dam, spillway
and intake within the existing pathway; substantial upgrading of the distribution network
including canals and control structures, and installation of improved on-farm distribution
systems in co-operation with farmers. Repairs to the dam will be within the existing profile and
will maintain the existing height of the dam. A new 1.5km canal is to be constructed to link to
the scheme to the Nam Xuang scheme to the North, substantially supplementing the water
supply from the Nam Houm. The subproject location is shown in Error! Reference source not
found. and Error! Reference source not found..

a. Existing condition of the infrastructure and improvement needs

6. The Nam Houm irrigation scheme, comprising a dam, headworks and the canal
distribution system was built in 1981 and designed to serve a gross command area of 3,000ha
with net command area of 2,400 ha under gravity. Since commissioning however, the supply of
irrigation water has been insufficiently reliable for regular dry season cropping. The catchment

2
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area for the reservoir is approximately 95.5km? in extent. The availability of water around the
scheme has been further impaired by deterioration of the infrastructure, largely due to lack of
maintenance. Decreasing rainfall yield has been observed and is attributed to climate change.

7. The necessary supplementary water supply is available from the neighboring Nam Xuang
Irrigation Scheme which is fed by a far more extensive catchment area, 297.5km? in extent
(some three times the size of the Ham Houm catchment), and the proposed works will allow the
full 2,400ha of net irrigable area to be reliably served as well as sustainably used. In summary,
the objective of the subproject is to develop sustainable and diversified dry season cropping
systems on the upgraded scheme that are profitable, climate change adapted and resilient. The
location and layout of the Nam Xuang and Nam Houm schemes is shown in Error! Reference
source not found. below.
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Figure 1: Nam Houm Scheme Location and Layout

Command area | Headworks Main Secondary
(ha) canal(s) canals
2400 (partially | 22.5m high earth-filled dam with a total | 9.3km 54.8km
utilized) storage capacity of 60MCM,;
Two 1.4m x 1.4m electrically operated
gates (seized)




Lao PDR: Flood and Drought Mitigation and Management Project: Initial Environmental Examination of
Representative Subprojects

Nam Houm - Nam Xuang Irrigated Agriculture

Vienaoe Capaat

b. Proposed subproject
8. The modernization of the Nam Houm irrigation sub-project will comprise minor

rehabilitation works to the dam and headworks; construction of a canal to the Nam Xuang
scheme to access available water resources; can rehabilitation and water control structures:

Main activity proposed for Nam Houm subproject

Sub-part Key technical features

Rehab dam and its Minor repairs to dam body without increase in height. The spillway

structures gates facing the upstream are not functional and are to be removed
to clear the spillway; repairs to head intake gates will also be
undertaken.

New 1.5km link To be constructed through primarily government land, with a
canal trapezoidal cross section (side slopes of 1:1.5 (V:H, depth 1.4m and
width at base 0.8m), joining the 1 CP/2 canal in Nam Xuang to the
N2 canal in Nam Houm. The adjoining canal within the Nam Xuang
scheme is to be rehabilitated.

Canals and On- All canals are to be cleared of sedimentation, repaired and lined to
farm network reduce or eliminate losses and make the system more resilient.
Larger canals will be lined with concrete tiles, over a geotextile
membrane. smaller canals, widely available rectangular shaped
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hollow-block (or brick masonry) walls on a reinforced concrete (RC)
slab is proposed,

The total length of primary canal to be lined with concrete tiles is
9.3km, to a depth of 1.5m and a typical width of 7m.

The total length of secondary canal to be lined with concrete tiles is
54.8km, of which 34km is typically 1.2m deep and 6m wide, and the
remaining 20.8km typically 0.8m deep and 3.5m wide.

A total of 23km of tertiary canal is required, with typical width of 0.5m
and depth of 0.5m. Some will comprise rehabilitation of existing canal
sections, but most of which will involve placing new hollow-block or
brick masonry lined rectangular canals.

In total, 73,000 m? of soil / sediment is to be excavated. A proportion
of this (some 20%) will be used for backfill, requiring disposal of
approximately 58,400 m®. 6775 m® of compacted backfill is required
for the repairs to the dam and 881,185 m? for the canals.

All canal off-take structures, farm turn-out structures, gate panels
and lifting mechanisms are to be replaced. These comprise 199 farm
turnouts, 23 canal offtakes, 1 inlet, 10 water control structures such
as head regulators, flumes and drop structures, 2 cross drainage
structures and 23 tail structures.

9. The on-farm distribution network facilities, including small channels and control
structures, on f a r mewn $aid to replace the current use of field-to-field flow, which is not
suitable for dry season irrigation of higher value crops. these structures are to be reconstructed
earth channels or small brick masonry channels (0.3m wide x 0.3m high) adjacent to the existing
paddy bunds for much of the network;

C. Houay Gnang subproject

10. The subproject will comprise improvements to four irrigation schemes (Phalay, Phapong
1, Phapong 2 and Phapong 3) that are fed by water pumped from the Houay Gnang river (a
tributary of the Mekong River), and whose water levels are supported by a regulator that
straddles the Houay Gnang river. The improvements will to modernize the system to provide
flood and drought mitigation services. The regulator and the four irrigation schemes are situated
in Thaphabath district, Bolikhamxay Province. The location is illustrated in below:
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FDMMP TRTA 9323 LAO
Houay Gnang Irrigation Subproject
Bolikhamxay Province
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C. Existing Condition of The Infrastructure
i The Houay Gnang Regulator

11. The regulator was built in 2005 and is a 400m long x 4 m wide earthen structure built
across the Houay Gnang river near its confluence with the Nam Hi to store water for the dry
season and prevent backflow into the Houay Gnang from the Nam Hi River. While effective in
preventing low level backwater impacts and floods, once the water is above the bank of the
Nam Hi and Nam Mang, it is able to flow around the embankment structure and a natural flow
path into the Houay Gnang. The regulator has been overtopped on several occasions since
construction and due to a breach on the right-hand side of the structure, a channel has been
scoured out, comprising its effectiveness. The dam/regulator is approximately 7m high at the
max channel depth with the design storage water level approximately 1m below the crest. There
are 2 x 1.5 square sluice gates installed which when functional are opened and closed to
regulate the water levels in the Houay Gnang.

ii. The Phalay Scheme

12. The Phalay irrigation scheme was reportedly designed with a gross command area of 110
ha however from the recent topographic survey was found to command only about 74 ha. New
pumps, pontoon and control systems were installed in 2019 / 2020 with water delivered through
the original 0.5m dia, 90m long rising main iron pipe (5 to 6 m total head) to the main distribution
box. From here the water is divided between two concrete lined main canals which serve two
irrigated areas, one 51.8 ha in extent and the other and 22 ha.
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iii. Phapong 1

13. The Phapong 1 scheme was built in 2008 with a design gross command area of about 85
ha. Itis fed by pumped water and the pump station comprises two electric centrifugal surface
pumps (37 and 75 kW) mounted on a pontoon located at the end of a diversion channel leading
from the Houay Gnang river. The pumps have design flow rates of 650 m*/hr (180I/s) and 1440
m?/hr (400I/s) respectively. The channel has to be excavated every two years (at a cost of LAK
20 million) to enable the water to reach the pumps. Water is delivered through a 0.5m dia, 36m
long rising main iron pipe to the river bank and then to the main distribution box (about 10m
head). From here water is distributed via three canals, serving three separate irrigated areas
that are 57.4 ha, 23.6 ha and 4 ha in extent. Farmers report that around 61ha of rice can be
planted in the wet season but is very vulnerable to flooding, with up to 85% being lost in a bad
year. In the dry season, 55ha can be planted, but the area is constrained by the state of the
canal network.

iv. Phapong 2

14. The Phapong 2 pumped irrigation scheme was designed with a command area of 35 ha.
Its headworks consist of a pontoon with two 12 kW electric submersible pumps (a similar design
to the intake at Phalay), with a design flow rate of 300 m?hr (83 I/s) per pump, that have been
installed within the last few years. The pontoon is located on the Kut Pharmap Reservoir (a
ponded wetland area to the West of Ban Phapong), which flows northwards into the Houay
Gnang via 4 x 1.5m concrete culvert pipes under the village access road near the Phapong 1
irrigation scheme. The scheme has a single canal which is in a deteriorated condition. Farmers
report that around 29ha of rice can be planted in the wet season i this does not require irrigation
but is susceptible to flooding and up to 85% of the crop can be lost in a single year. Some 27
ha is planted in the dry season (needing irrigation), contained by the condition of the canals but
with canal network upgrading can extend to 35ha.

V. Phapong 3

15. The Phapong 3 is also a pumped irrigation scheme with a current design command area
of 40 ha. It differs from the other schemes in that it has solar powered pumps. The pump station
consists of two 11 kW solar powered submersible pumps that are mounted on a pontoon located
opposite the Phapong 2 scheme on the Kut Pharmap reservoir. The power unit, installed in
2020 is a bank of eighty-six 340W PV panels. Water is delivered to the main distribution box
through twin 0.2m dia HDPE pipes, 30 m long. The 310m long main canal conveys water to
secondary canals, which feed irrigated areas of about 17.8 ha, 16.8 ha and 4.8 ha in extent.
Again, the canals have deteriorated. Again, the main rice growing activity is wet season rice,
which does not require irrigation, and around 29ha is planted each year, with losses due to
flooding reaching as much as 85%. About 30ha is planted with dry season irrigated rice but can
increase to 50ha with upgrading of the canals.
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Table 1: State of current infrastructure of the Phalay and Phapong schemes at Houay Gnang

Scheme | Command area | Headworks Main Secondary
(ha, existing) canal(s) canals
Phalay 74 Two electric pumps  with | 1355m
combined capacity 112 I/s
Phapong 85 Two electric pumps with | 1990m -
1 combined capacity 580 I/s
Phapong 35 Two electric pumps  with | 720m -
2 combined capacity 166 I/s, only
one operational
Phapong 40 2 solar powered electric pumps | 310m 1210M
3 Solar power array of 86 x 340W
photovoltaic panels

d. Proposed Improvements

Main activity proposed for Houay Gnang subproject

Sub-part Key technical features

1 replace the gates with stronger units (stems are too weak)

WQ 9 raising the regulator by 1 to 1.5 m to provide greater structural

meguialor. stability during and after flood events

1 installing a top level spillway at the site of the present
washout, to maintain the existing top level of stored water

1 realigning the road connecting to the main road (see Figure 2)
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construction of a fishway structure adjacent to the existing
regulator gates to improve fish connectivity with the Houay
Gnang and the Kut Pharmap wetland (see details in text
below).

Install Pumps and
solar arrays

Install solar arrays and pumps at Phalay, Phapong 1 and
Phapong 2 irrigation schemes

Provide a small volume pump intake fitted with an in-line filter
to serve a small 2 m® elevated tank, to enable both regular
washing of the panels which is required for continued efficiency
of operation, and also as a water source for small scale plant
cultivation of plants grown in the shaded area between around
and nearby the panels.

Canals and On-
farm network

Installation of 0.3m x 0.3m masonry lined channels, approx.
11km (234ha at a density of 50m/ha)

Canal structures

46 farm turnouts, 9 tail structures, 3 road crossings

.

"
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Fishway

16. A fishway is proposed across the regulator to enable fish to pass into the Houay Gnang
and Kut Pharmap wetland systems at the start and during the wet season when the Houay
Gnang is flowing. The inclusion of a fish passage is based on a preliminary assessment carried
out by the TRTA team, in consultation with PAFO and DAFO staff and fishers from the local
community, and incorporating a fisher survey, drawing on local knowledge of fish populations
and their characteristics. These investigations and consultations found that there is extensive
migration early in the wet season when the regulator acts as a barrier to fish movement. The
preliminary engineering design is based on a difference between upstream and downstream
water levels of around 4.0m. Houay Gnang has a high quality fish habitat with no flow or fish
migration in the dry season, but extensive fish movement when there is flow in the wet season.
The recommended fishway design for Houay Gnang is the vertical-slot fishway type suitable for
higher-variable upstream (headwater) levels and the spillway channel. The fishway design will
be finalized during detailed design in conjunction with the fisheries specialists, and based on
the full participation of local stakeholders

D. Hinboun subproject

17. The subproject will comprise improvements to two separate irrigation schemes Hinboun
Tai and Hinboun Neua that are fed by water pumped from the Hinboun river (a tributary of the
Mekong River). The improvements will modernize the system to provide flood and drought
mitigation.

18. The two schemes, originally constructed in 1998, are on either side of the Hinboun River,
close to its confluence with the Mekong River, Hinboun Neua on the right bank, and Hinboun
Tai on the left bank. The Hinboun Tai scheme has a second pump set added in 2015, the two
feed separate main and secondary canals and are referred to as Hinboun Tai 1 and Hinboun
Tai 2. The subproject location and key features are shown in Figure 3 and Figure 4 below:

10
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Hin Boun Neua Irrigation pump Station
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FigUre 4: Hinboun Tai subscheme location
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e. Existing Condition of the Infrastructure

19. Both schemes are fed by river water extracted by electrically powered pumps supplied by
the national power grid, which feed distribution systems comprising a main canal or canals and
secondary canals. The main and secondary canals are only partially lined, with the remaining
earth lined canals in a very poor state. From the secondary canals, water enters fields adjacent
to the canal through a series of openings, from which surplus water flows through openings into
successive fieldsia A f i el d ributon $ystealthditGerves the ppurpose for irrigating rice
fields but s inefficient and does not provide the level of control necessary for growing a diversity
of crops, which is necessary to realize the combined benefits of reduced water (and therefore
power) consumption and improved incomes through production of higher value crops. Crops
are vulnerable to severe losses to flooding during the wet season. Table 2 shows the current
state of infrastructure for the schemes.

Table 2: State of current infrastructure of the Hinboun Tai and Neua schemes

Scheme Command Headworks Main canal(s) Secondary
area (ha, canals
existing)

Hinboun Neua 54 Two electric pumps | 699m, (460m | Two, 625 and
with combined | lined) 925m. Both
capacity 720 /s partially lined

Hinboun Tai 1 59 Two electric pumps | Two, 2km long | -
with combined | (759m lined)
capacity 720 /s and 1,375m

long (954m
lined)

Hinboun Tai 2 71 Two electric pumps | 1,200m (735m | -

(Phonsavan) with combined | lined).
capacity 720 I/s, only
one operational

f. Proposed Improvements
i Improved pumping systems.

20. All three pumping sets will be replaced with new pumps which will run on a blend of solar
power with mains electricity and control systems to enable irrigation schedules to be adhered
to, using whatever power source is available at that time to facilitate efficient operation. Design
has taken into account monthly and diurnal fluctuations in irradiation. Using solar power, the
new pump sets will be able to achieve a flow rate of 350m3/hr for about 7 hours/day which could
irrigate an area of about 35-40 ha of dry season field crop, sufficient for the requirements of dry
season cropping. Power generation will provide by a two banks of solar panels, occupying a
total of 500m? of land approximately at each pump station. Sites for the panel arrays have been
located and agreed with the communities. To provide freshwater for regular panel cleaning, a
100mm dia. groundwater bore and downhole solar pump be installed with a small elevated tank
(2.0m3).

ii. Canal system improvements.

21. Repairs will be made to lined sections of the canals to restore them to their previous
functionality and the remaining canals will be lined to enable flow capacities of 2.5 I/s/ha to

12
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enable the full potential command area to be reached and make the canals more climate
resilient. Seventeen canal structures such as road crossings, bridges and farm turn-outs will be
constructed of rehabilitated.

Main activity proposed for Hinboun subproject

Sub-part Key technical features

Headworks Replacement of pumps at all three sites with pumps and control systems
utilizing a blend of solar and mains power

Installation of arrays of photovoltaic solar panels at all three sites

Canal network Re-shaping and lining of deteriorated canal sections, 4,120m in total

On farm distribution | Installation of 0.3m x 0.3m masonry lined channels, approx. 3,500m
network (70ha at a density of 50m/ha)

Canal structures 6 road crossings, 29 farm turnouts and 5 tail structures.

22. Canal structures include road crossings, turnouts and tail structures. Turnouts are
structures that divert water from a canal to the on-farm distribution system, an example is shown
in Figure 5. Tail structures are flow control details, to dissipate the energy in flowing water and
prevent erosion at the outflow of the schemes. An example is shown in Figure 6. An example
of a road crossing is shown in Figure 7.
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Figure 5: Example of a canal turnout.
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Flgure 7 Example of a road crossing
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E. Improved Irrigated Agriculture i Common to All Subprojects

23. The use of improved on farm distribution systems and adoption of higher value dry season
cropping will improve yields and profitability. Higher value dry season cropping involves use of
crops in addition to rice for which there is market demand. This is an integral part of each
subproject and enables the use of crops that have a lower water demand than rice, thus
enabling pumped dry season irrigation water to be applied to a wider area. A key part of
assisting farmers with a transition to diverse cropping is developing links to bulk purchasers
who are able to provide reliable price information. The project however will not directly support
such purchasers/ agri-business/ processing enterprise through funding or grant. Support from
the project is for the selection and cultivation by farmers of higher value crops and information
and communication linkages to established and operational agribusinesses, the operations of
which, including any processing, packaging and transportation, are not supported by the project.

24. The shift to higher value dry season cropping will entail changes in the way the schemes
are operated. This applies to the control of flows in the canal network and different cultivation
techniques. There is an increased labor requirement and technical requirement for scheduling
and controlling the flows of irrigation water.

16
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epresentative Subprojects

Il. LEGAL FRAMEWORK FOR ENVIRONMENTAL ASSESSMENT

25. The design, construction, and operation of the schemes must conform to environmental
laws, regulations and standards set by the Government of Lao PDR (GOL), and ADB safeguard

require

1

ments. It is also in line with relevant plans and strategies of the Government of Laos:

The National Water Management Strategy and Action Plan 2030 aims to manage and
reduce impacts from flooding and drought.

The Agriculture Development Strategy (ADS) 2025 and Vision 2030 of the Ministry of
Agriculture and Forestry (MAF) which promote national food security through clean, safe
and sustainable agriculture.

The National Nutrition Strategy (NSS) to 2025 - Plan of Action 2016 to 2020, and the
National Plan of Action on Nutrition (NPAN) 2021-2025 which highlight the role of the
production of crops of good nutritional diversity.

26. In parallel, the project is consistent with the following ADB plans and strategies

)l

A. L

ADB&s Agriculture, Nat ur al Resources,
Strategy, and Road Map (December 2018) in which the project is identified in the current
portfolio of projects and TAs.2.

A D B &teategy 2030

A D B &Cauntry Partnership Strategy, 20177 2020. It is included in the Country
Operations Business Plan for Lao PDR, 20201 2022.

ao PDR Legal Framework for Environmental Assessment

27. GOL requirements and guidance pertaining to environmental impact assessment (EIA)
encompasses:

(i)
(i)
(iii)

Environmental Protection Law (EPL) (Revised 2013);
Decree on Environmental Impact Assessment No. 21/GOL (2019);

Ministerial Agreement on the Endorsement and Promulgation of List of Investment
Projects and Activities Requiring the Conduct of an Initial Environmental Examination
or Environmental and Social Impact Assessment No. 8056/MONRE (2013);

(iv)  Ministerial Instruction on the Process of Environmental and Social Impact Assessment

v)

of Investment Projects and Activities No. 8030/MONRE (2013);

Ministerial Agreement on the Endorsement and Promulgation of List of Investment
Projects and Activities Requiring the Conduct of an Initial Environmental Examination
or Environmental and Social Impact Assessment No. 8056/MONRE (2013);

(vi) Instruction on Initial Environmental Examination of the Investment Projects and

Activities, No. 8029/MONRE (2013);

Originally listed as GMS Flood and Drought Risk Management and Mitigation Project (additional financing) with a proposed approval in 2020.

17
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(vii) Ministerial Agreement on the Endorsement and Promulgation of List of Investment
Projects and Activities Requiring for Conducting the Initial Environmental Examination
or Environmental and Social Impact Assessment, No. 8056/MONRE (2013)

(viii) National Pollution Control Strategy and Action Plan 2018-2025, With Vision to 2030,
MONRE (2017): Ministerial Instructions on Hazardous Waste Management
No0.0744/MONRE (2015); and Decision on National Environmental Standards No.
0832/MONRE (Revised 2017).

28. The EPL provides the legal basis for environmental protection in Lao PDR including the
assessment and management of development projects. Responsibilities and procedures for
conducting environmental assessments, together with the requirements for environmental
monitoring of projects, are elaborated in the EIA decree and corresponding instructions and list.
Investment projects are categorized as either small scale investments that require an IEE
(Category 1) or large-scale investments that require an EIA (Category 2). Where a project or
activity is of a type that is not listed an investment application should be submitted to the Ministry
of Natural Resources and Environment (MONRE) or to the relevant Provincial Office of Natural
Resource and Environment (PONRE) for screening. Small-scale projects or activities that are
unlikely to cause impacts are uncategorized and do not require environmental assessment.

29. Example projects and activities which might be included under FDMMP are summarized
in Table 3. The listed project types and activities are only illustrations of applicable Lao PDR
environmental assessment requirements as stipulated in the Ministerial Agreement on the
Endorsement and Promulgation of List of Investment Projects and Activities Requiring the
Conduct of an IEE or EIA. MONRE has advised that national IEE and EIA thresholds are
currently under review and will likely change.

Table 3: Lao PDR environmental classification applicability to the project

Type of Projects and | IEE required | ESIA . .
Activities (equiv.to B) (equi.to A) FDMMP Applicability
2.2 Industrial crop | 20-400 ha >400 ha Promoting higher value and more flood
growing resistant rice varieties are on an individual
household basis, with a total area below the
IEE threshold for each scheme
5.7 Extraction and 5001 5,000 >5,000 Groundwater use is not planned for
use of groundwater m3/day m3/day irrigation water supply.
5.8 Construction of 1-200 million m3 | >200 million | No reservoir or dam construction planned
reservoir and dams damh ei gldmh | m3 or dam
hei glem
4.12, Rehabilitation of
national, provincial, All
district, rural and all
special roads

30. The above items quoted from the Ministerial Agreement on the Endorsement and
Promulgation of List of Investment Projects and Activities Requiring for Conducting the Initial
Environmental Examination or Environmental and Social Impact Assessment of 2013 are those
that relate to the project activities. Note that no requirement appears in the list of 2013 in relation
to irrigation activities.
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31. Project proponents are responsible for preparing IEE or ESIA reports and implementing
stipulated project approval requirements, including mitigation measures and monitoring.
MONRE is responsible for review and approval of ESIA reports, issuance of environmental
compliance certificates (i.e., approval of environmental assessment reports), and oversight of
mitigation measure and environmental management plan (EMP), also referred to as an
environmental management and monitoring plan, implementation. Review of IEE and EMP is
typically fulfilled at the provincial level, depending on the scope, size and nature of a project or
activity.

B. Environmental Standards and Guidelines

32. Environmental standards that apply to discharges, emissions and pollution levels are
specified in the above-listed decision on Lao PDR Environmental Standards (2017). It should
be noted however that for ADB-funded projects the more stringent national standards and
international guidelines apply. Specifically, SPS requires that projects will apply pollution
prevention and control technologies and practices consistent with good practice as reflected in
internatonal | y recognized guidelines such as
and Safety (EHS) Guidelines; these are often referred to as the International Finance
Corporation (IFC) EHS Guidelines, IFC being part of the World Bank Group. The EHS
guidelines reference World Health Organization drinking water and irrigation water quality
guidelines and other good industry practice worldwide. The EHS guidelines predominantly
focus on effluent and emissions, and on avoiding degradation of drinking water sources. The
guidelines do not cover ambient water and air quality and so national standards for protection
of aquatic life and human health apply.

C. Air Quality Standards and Guidelines

33.  Humans can be adversely affected by exposure to air pollutants in ambient air. Lao PDR
has established air quality standards in response to this concern. The United States
Environmental Protection Agency (USEPA), the European Union (EU) and other countries and
organizations (e.g., World Health Organization) have also established health-based standards,
and guidelines for a number of air pollutants. The foregoing is summarized in Table 4. These
apply over differing periods of time because the observed health impacts associated with the
various pollutants occur over different exposure times.

Table 4: Ambient air quality standards and guidelines

t he

Lao PDR

Parameter Averaging Period | Guide value USEPA EU
Carbon 1 hour 30 ppm (1 hour) | 35 ppm
monoxide 8 hours 9 ppm 9 ppm 10 mg/m3
Benzene 1 year 5 ug/m3
Nitrogen 1 hour 0.11 ppm 100 ppb 200 pg/m3
dioxide 1 year 0.02 ppm 53 ppb 40 pg/m3
Ozone 8 hours 0.07 ppm 120 pg/m3
Sulfur 1 hour 0.13 ppm 75 ppb 350 pg/m3
dioxide 24 hours 0.05 ppm 0.5 ppm (3 hrs.) | 125 pg/m3
TSP 24 hours 0.33 mg/m?

1 year 0.10 mg/m3
PM104 24 hours 0.12 mg/m? 150 8g/ n 50pug/m3

4 Particulate matter 10 micrometers or less in diameter
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Lao PDR
Parameter Averaging Period | Guide value USEPA EU
1 year 0.05 mg/m3 40 pg/m3
PM2.55 24 hours 0.05 mg/m3 35 &3/ m | 25pg/m?d
1 year 0.015 mg/m?3 12 3/ m
Ozone 1 hour 0.20 mg/m3
8 hours 0.14 mg/m3
Arsenic 6 ng/m?®
Cadmium 5 ng/m3
Lead 1 year 0.00015 mg/m® | 0.15¢ g /3m3- | 0.5 pg/m?
month average)
Nickel 20 ng/m?
PAHs 1 ng/m3
(Benzo(a)pyren
e equivalent)

34. The primary source of sub-project air emissions would be from use of vehicles and plant
during construction. During operation, subproject activities comprise water management and
the introduction of diversified cropping. Electrical energy, from a combination of solar power
and the national grid will be used to pump irrigation water.

35. Lao PDR has also developed a noise standard based on IFC EHS and WHO guidelines
as summarized in Table 5. The standard stipulates that the maximum sound level (Lmax) from a
project or activity should not exceed 115 dB(A) from a fluctuating noise source or LAeq 24 hour
not exceeding 70 dB(A) from a steady noise source.

Table 5: Noise standards

One Hour LAcq (dBA)®
Receptor/Type of Area 06:00-18:00 | 18.00-22:00 | _ 22:00-06:00
Quiet areas, schools, hospitals 50 45 40
Residential, houses, hotels 55 55 45
Industrial, commercial 70 70 50

36. While national ambient air quality and air emission, and noise standards have been
promulgated in Lao PDR, sampling and analytical laboratory capacity to monitor air quality is
limited. PONRE teams are however typically equipped with handheld noise meters and so can
check noise levels during monitoring of subproject sites during construction and in response to
complaints received.

37. For surface water, groundwater, and wastewater discharges, Table 6 summarizes
Lao PDR national ambient and emissions standards and IFC EHS wastewater discharge
guidelines applicable to different CLHVCIP subprojects. It is noted that large differences are
evident between Lao PDR and IFC EHS limit values or in some instances there is no national
standard comparable to the EHS guidelines. For example, although not directly comparable,
the Lao PDR ambient total coliform in surface water standard is <5000 compared to the EHS
discharge guidelines <400). In such cases the EHS guideline value would apply.

5 Particulate matter 2.5 micrometers or less in diameter
6 Equivalent continuous sound level in decibels
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Table 6 Relevant Lao PDR environmental quality standards and international guidelines for water and wastewater’

IFC EHS
Lao PDR Lao PDR Lao PDR IFC EHS Mammalian IF'\C/IleEaI;iS
= : Surface Water | Groundwater General General Livestock .
arameter Unit . g . Processing
Quality Quality Wastewater Effluent Production Effluent
Standard?® Standard Standard*® Guideline Effluent o
o Guideline
Guideline
Temperature °C No change?! 040 <3 increase <3%increase
pH - 6-8 6.5 6-8.5 6-9 6-9 6-9
Hardness mg/L 0250
Conductivity us/c 01,000
Chloride mg/L 0600 0600 0500
Chlorine 01
Dissolved mg/L >6
oxygen
Fluoride g/L 1
TSS mg/L 025 050 050 050 050
TDS mg/L 02,500
Turbidity NTU 020 050
Color - 015 No change
Total coliform | MPN/100mL 05,000 02.2 0400 0400 0400
Fecal coliform | MPN/100mL 01,000 0
Nitrate mg/L 05 045
Total nitrogen | mg/L 00.5 0100 010 010 010
Ammonia mg/L 01.5 04
Formaldehyde | mg/L 01
Phenol mg/L 00.005 01

7 Blank cell means standard or guideline are not specified for a particular parameter unless otherwise noted.
8 Category 2: Water source utilizing for consumption which has undergone disinfection process. This water category is suitable for conservation for
aquatic animals and fisheries. Less stringent that Category 1: Water source with naturally good quality, without production process or

contamination with any chemical and free of wastewater from any kind of activity.

9 Ambient standard suitable for human consumption.
10 Wastewater standard refers to constituents of effluents discharged to soil or receiving water bodies. Treatment is required as necessary to achieve

this standard.

11 ASEAN standard is 2°C change from ambient

2 At the edge of a scientifically established mixing zone which considers ambient water quality, receiving water use, potential receptors and

assimilative capacity.
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IFC EHS
Lao PDR Lao PDR Lao PDR IFC EHS Mz?\mmalian IFI\C/:leEaTS
Parameter Unit Surface Water Ground_water General General L|vesto_ck Processing
Quality Quality® Wastewater Effluent Production Effluent
Standard?® Standard Standard?® Guideline Effluent o
o Guideline
Guideline
Phosphate mg/L 00. 5
Sulfate mg/L 0250
Hydrogen mg/L 01
sulfide
Total mg/L 02 02
phosphorus
Oil & grease mg/L 00. 5 010 010 010
COD mg/L 5-7 0120 0125 0250 0250
BODs mg/L 030 030 050 050
Arsenic mg/L 00.01 00.01 00. 25
Barium 01
Cadmium mg/L O0.003 00.0041 00. 03
Chromium mg/L 00.05 00.05 00. 25
(hexavalent)
Chromium 00. 75
(trivalent)
Copper mg/L 01.5 01.5 02
Cyanide mg/L 00.07 00.07 00. 2
Lead mg/L 00.01 00.01 00. 2
Iron mg/L 01
Manganese mg/L 01 00. 5 05
Nickel mg/L 00. 1 00.02 01
Selenium mg/L 00.01 00.02
Mercury mg/L 00.001 00. 001 00.005
Zinc mg/L 01 015 05
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D. ADB Safeguard Requirements

3. The objective of ADB6és Safeguard Policy Statem
of projects on the environment and affected people, where possible; minimize, mitigate, and/or

compensate for adverse project impacts on the environment and affected people when

avoidance is not possible; and help borrowers/clients to strengthen their safeguard systems

and develop the capacity to manage environmental and social risks.

39. ADBuses a <c¢lassification system to reflect t he

environment al i mpact s. A projectbds category i s
environmentally sensitive component, including direct, indirect, cumulative, and induced
impacts in the projectds area of influence. Each

location, scale, and sensitivity and the magnitude of its potential environmental impacts.
Projects are assigned to one of the following four categories:

(i) A proposed project is classified as category A if it is likely to have significant adverse
environmental impacts that are irreversible, diverse, or unprecedented. These
impacts may affect an area larger than the sites or facilities subject to physical works.
An EIA is required.

(i) A proposed project is classified as category B if its potential adverse environmental
impacts are less adverse than those of category A projects. These impacts are site-
specific, few if any of them are irreversible, and in most cases mitigation measures
can be designed more readily than for category A projects. An IEE is required.

(i) A proposed project is classified as category C if it is likely to have minimal or no
adverse environmental impacts. No environmental assessment is required although
environmental implications need to be reviewed.

Other Relevant Guidelines

40. During the design, construction, and operation of a project ADB SPS requires the

borrower to follow environmental standards consistent with good international practice as
reflected in internationally recogniEneirdnment,andar ds
Health and Safety Guidelines (hereafter referred to as the EHS Guidelines).'® The EHS General

Guidelines contain discharge effluent, air emissions, and other numerical guidelines and

performance indicators as well as prevention and control approaches are generally considered

to be achievable at reasonable costs by existing technology.

13 world Bank Group, Environmental, Health, and Safety Guidelines, April 30, 2007, Washington, USA.
http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines.
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Il ENVIRONMENTAL AND SOCIO-ECONOMIC BASELINE
A. Physical

41. The three schemes are located in central Lao PDR, in the provinces of Vientiane,
Borikhamxay and Khammouane. In Vientiane province, the subproject is the Nam Houm
scheme, located in Naxaithong district. In Borikhamxay province, the subproject is the Houay
Gnang scheme, located in Thaphabat district and in Khammouane province the subproject is
the Hinboun scheme, located in Hinboun district. Figure 8 shows the location of the schemes
within Lao PDR.
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Figure 9 : Location of the Houay Gnang scheme

1. Topography

42. Each of the schemes are located in areas of low-lying topography, suitable for intensive
cropping during the dry season, though vulnerable to flooding during the wet season.

43. The Nam Houm scheme catchment area flows from west to east, into the irrigation
scheme area. To the north lies a larger scheme, the Nam Xuang, which has a larger catchment
area and is to feed into the Nam Houm scheme via a link canal. The elevation at the top of the
watershed is RL 552.5m, and at the dam is 358.0m. The land to the east of the catchment is
flat to undulating, and drains into the Nam Ngum River.

44. The Houay Gnang and Hinboun schemes are situated on a plain area, adjoining the
Mekong River and lying to the south and east of the Annemite range that runs north-south along
the border with Viet Nam. Elevations range from 150 i 160masl (Houay Gnang) and 14571 150

(Hinboun).
2. Geology and Soils

45. Department of Geology and Mines maps show the underlying geology at each of the
schemes consists of alluvial material from the Mekong River and its main tributaries deposited

25



26 Lao PDR: Flood and Drought Mitigation and Management Project: Initial Environmental Examination

during the Quaternary period, comprising sand, clay, shale gravel, shingle, kaolinite and some
lignite deposits.’* The whole area is underlain by aged red sandstone originating from the
Jurassic T Cretaceous periods of the Mesozoic era (262 i 66 million years ago) **. The
Government of Lao Soils Map shows soil types for each scheme. The main soil types and their
properties are described in Table 7.

Table 7: Main soil characteristics of each scheme

Scheme | Soil types Main physical properties Main chemical
properties
Nam Alisols and fluvisols | Sandy clays, prone to Neutral to slightly acidic
Houm derived from erosion, leading to slumping
alluvial deposits at unlined irrigation channels
Houay Acrisols, acidic Greater clay content in lower | Deficient in nitrogen,
Ghang sandy clays horizons, enhancing capacity | potassium and
derived from to hold water phosphorous
alluvial deposits compounds
Hinboun Cabisols and Coarser upper horizons and Deficient in nitrogen,
acrisols more clay in lower horizons, potassium and
enhancing capacity to hold phosphorous
water compounds

46. In each of the schemes, the soils are prone to erosion, leading to slumping at unlined
irrigation channels, see Figure 10 (from the Nam Houm scheme).

Figure 10: Views of existing canals and structures, showing slumping and degradation of
canal banks

3. Climate

47. Lao PDR has a tropical monsoon climate which features a dry season (October to April)
and a wet season, the south-west summer monsoon (May to September) in which some 86
percent of the annual precipitation falls. Three different climatic zones are recognized, the
northern mountainous area, the central mountains featuring the Annamite chain and the tropical
lowland plain. Maximum temperatures are between 25°C and 31°C and minimum temperatures
16°C to 24°C in the three subproject areas and are distributed similarly, with maximum

14 Geological and Mineral Map of Vientiane Area, Dept of Geology and Mines, MoNRE
15 Geological Survey of Vietham (1991), Map G8006.C5s1000. Hanoi
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temperatures occurring in April and minimum temperatures in December. Average annual
rainfall varies significantly from 2,100mm in Vientiane to 2,920mm in Khammouane, with
considerable variation from year to year, Figure 11 shows a compilation of historic rainfall data
for the general project area®®. Monthly rainfall peaks in August of each year and the driest
months are January or February. Of particular relevance to the proposed project is the fact that
potential evapotranspiration (PET) exceeds precipitation during the dry season, and so
irrigation is necessary for crop growth.
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Figure 11: Annual precipitation data, illustrating year on year variability.

48. Climate data and projected change have been studied for the project area, and assessed
in a separate Climate Risk and Adaptation Assessment (CRAA) report prepared for the project.
Evidence of climate change based on meteorological data obtained to date show a complex
pattern of change, with localized differences. For example, records at Vientiane show a large
declining trend since the late 1990s, while at Pak Ngum in Borikhamxay and Paksane in
Khammouane show rainfall increasing slightly. While global trends have an influence, localized
effects have an influence on climate trends.

49. Areview of recent climate model data applied at province level incorporating results from
30 different climate models, was undertaken for the CRAA, to derive climate change projections.
These were used to identify possible median values and likely range for temperature, rainfall
(annual, seasonal, and intensity) and potential evapotranspiration PET i the parameters of
most interest to overall water resources and crop water demand. From an analysis of results

from the model s, t wo categories, or ficli mate f ut
Wetterodo and AHotter and Drierdo categor iioceis . Of t
considered highly plausible and valid for <climat
Driero climate future presents more extreme clinm

design of resilient irrigation system improvements. The key feature s of t he fiHott er ar
climate future are:

() Increasing average temperature, around 1.8°C by mid-century and by 2.9°C in late
century;
(i) Increasing annual rainfall by mid- and late century of about 5% and 6% respectively;

16 Climatic Research Unit (University of East Anglia) and the National Centre for Atmospheric Science (NCAS), UK
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(i) Increasing average rainfall January to March and September to November (dry
season);

(iv) Relatively unchanged or moderately increasing average rainfall May-August (wet
season);

(v) Clear trend towards increased frequency of intense rainfall events; and

(vi) Some research indicates that El Nifio events may become more frequent and more
severel’ 18,

4, Water Resources

50. The Nam Houm scheme is fed by the Nam Houm dam, on the Nam Houm River, a
tributary of the Nam Ngum River. The Nam Houm dam has a catchment area of 95.5 km?2.
Records of reservoir levels, kept since 2000, show that of the 23 year period, the dam has filled
up only 12 times and in the last 11 years, only 4 times. Storage within the reservoir is 50.2 MCM
on average but only 39.8 MCM in years when the dam does not fill. The feasibility study analysis
carried out for the scheme finds that at the 75% dependability level the historic live storage
volume over 2000 - 2022 period is 31.70 MCM. The Lao design standard for irrigation schemes
of 20,000m?ha for dry season rice irrigation and thus the scheme can support about 1,600ha,
well short of the 2,400ha design command for the Nam Houm irrigation scheme. Consequently,
without supplementing the Nam Houm dam source, the scheme is not sufficiently reliable, and
this is a constraint on investment into dry season farming. The Nam Xuang scheme to the north,
however, is fed by a far larger catchment area and for that scheme, sufficient water has been
stored in the Nam Xuang dam every year over the same 2000 i 2022 period to provide for over
3,000ha of dry season irrigation, while the Nam Xuang canal network is designed to serve
1,500ha. This is an important part of the rationale for the subproject, which is to include a 1.5km
canal linking the two schemes enabling water from the Nam Xuang scheme to supplement the
Nam Houm scheme.

51. Both the Houay Gnang and the Hinboun subprojects will be substantially fed by the
Mekong River. The average March dry season flow of the Mekong River at Ngong Khai
upstream of the Houay Gnang subproject area is 1,176 m3sec, and at Nakhon Phanom,
downstream of the Houay Gnang site and upstream of the Hinboun site, is 1,548 m?®/sec.
Mekong River flows have been significantly affected by the construction of mainstream dams
in the Upper Mekong Basin, including frequent short-term fluctuations in discharge?®.

52. The Houay Gnang river catchment lies between Route South (RS) 13 and the Mekong
River and as such is located within the Mekong River flood plain. With an area of 29.45 km?,
the main channel is 4.87 km long with another 1.0 km of tributaries. Flowing in a northwesterly
direction it joins the Nam Hi River, soon after the existing regulator embankment. The Nam Hi
River in turn flows north to the Nam Mang which flows east and into the Mekong River. Houay
Gnang is connected to the Kut Pharmap reservoir (9,000 ha wetland area) through concrete
culverts under the road from RN 13 to Phapong Village.

53. In 2019, the water quality of 5 rivers in Bolikhamxay was monitored, at a sampling depth
of 30 cm. It was found that the water quality of all 5 rivers was within the National Environmental

17

18

19

McPhaden, M. J., A. Santoso, and W. Cai (2019), Understanding ENSO in a changing climate, Eos, 100,
https://doi.org/10.1029/2019E0124159. Published on 23 May 2019.

Wang, B. et al. (2019) Historical change of El Nifio properties sheds light on future changes of extreme El Nifio.
Proceedings of the National Academy of Sciences 116 (45) 22512-22517.

Mekong River Commission. (2020). Annual Mekong hydrology, flood and drought report 2018: The synergy
among reports on hydrological, flood, and drought conditions in the LowerMekong River Basin. Vientiane: MRC
Secretariat
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Standard (2017). Local people use the Mekong and Nam Mung water for the household
washing purposes and for gardening, but not for drinking or preparing food.

54. The Hinboun subproject lies at the confluence of the Hinboun and Mekong Rivers. With

a catchment area of 1,263 km?, t he Hinboun River i s rmdatgerone

tributaries, but provides a reliable supply of water for the middle reaches of the Lower Mekong
Basin. Both rivers have substantially modified flow regimes due to the construction of
hydropower dams, which in general, have resulted in decreased flows in the wet season and
increased flows in the dry season, when compared with the natural flows.2°

_ R s 7
Figure 12: Solid waste accumulating at water control structures

Ecological Resources

55. The areas surrounding each scheme are highly modified by long standing human activity,
primarily farming and residential land use. Plants growing around the schemes on areas
bordering fields and water bodies, and on the surface of the dam at Nam Houm are dominated
by tall stature shrubs characteristic of scrub vegetation such as yellow cow wood (Cratoxylm
cochinchinse) and Indian screw tree (Helicteres isora). Lower storey weeds that grow prolifically
include invasives such as tropical whiteweed (Ageratum conyzoides) and blue mistflower
(Chromolaena odorata). Within the project area there are no endangered plants of species listed
as endangered on the National Biodiversity Conservation list. Forest reserves around each area
are confined to small tree stands found in pockets around the landscape, particularly around
burial areas and on some private land where fruit trees have been planted.

56. Fauna. Local people report that animals that are seen in the vicinity are rats, mice, rats,
squirrels, turtles, wild chickens, blackbirds, various types of birds and reptiles and aquatic
animals: snakes, lizards, frogs and similar.

57. Fishing in nearby waterways is an important activity for supplementing incomes and diet.
In Borikhamxay, PONRE report that Villagers catch fish as a supplementary food source, using

20

MRC. (2020). Understanding the Mekong River's hydrological conditions: A brief commentary note on the
"Monitoring the Quality of Water Flowing Through the Upper Mekong Basin Under Mekong Basin Under Natural
(Unimpeded) Conditions" study by Alan Basist and Claude Williams (2020). Vientiane: MRC. Secretariat.
https://doi.org/10.52107/mrc.ajg4w9
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rods and nets. Fish observed by local people include catfish, carp, gobi, minnows, freshwater
shrimp and freshwater snails?!. A survey undertaken during the TRTA to investigate scope to
mitigate the effects of the existing regulator and weirs on fish movements found that there is
extensive migration early in the wet season when these structures are still acting as barriers to
fish movement. Aquatic species seen or caught have been surveyed in Nam Houm under a
previous study. Species include Eye-spot barb (Pa Soud), Stripes snakehead (Pa Kor), Clown
knifefish (Pa Tong), Sutchi River Catfish (Pa Kot), Common silver barb (Pa Pak), Minnow (Pa
Xiew), Goonch (Pa Kea), Batrachian walking catfish (Pa Douk), Siamese mud carp (Pa Khao),
Giant sheatfish (Pa Khaoh), Macrognathus siamensis (Pa Lod), Climbing perch (Pa Keng),
Ompok bimaculatus (Pa Xieum), two-spot catfish (Pa Kayeng), cat fish, Nile tilapia (Pa Nin),
Common carp (Pa Nay), three-spot gourami (Pa Kaderth), Grass carp, Sleepy goby (Pa Bou),
Black shark minnow (Pa Kar) and common Lowland frog, small freshwater scrimp, freshwater
carp and snails?2,

58. For protected areas, screening shows None of the schemes adjoin to any. Details of the
nearest protected areas are provided in Table 8.

Table 8: Nearest protected area to each scheme

Scheme Distance | Nearest Protected area

Nam 4km Phou Phanang National Biodiversity Conservation Area, an area

Houm 70,000 ha in extent, established as a conservation area in 1993
which surrounds the Nam Houm reservoir.

Houay 8km Phou Khao Khouay National Bio-Diversity Conservation Area,

Ghang approximately 2,000 km? in extent, established in 1993

Hinboun 15km Phou Hin Poun National Biodiversity Conservation Area, an area
1,800 sg km in extent, established as a conservation area in 1993

C. Human and Econ omic conditions

59. The Nam Houm scheme lies within Naxaithong District in Vientiane Capital Province.
Naxaithong is a predominantly rural district with a total area of 90,800ha, significant forest cover
(63.5%) mainly to the northeast of the district, a relatively high residential area (35%) and
around 9,100ha of agricultural land, situated mainly in the south of the district, most of which is
used for rice cultivation. The district population is some 86,000 people in 17,500 households,
among six village areas. The district population has been growing at 1.8% per annum and
approximately half are engaged in agriculture. The district has 8 semi-primary schools, 38
complete primary schools, 3 lower secondary school, 2 upper secondary school and 4 complete
Secondary schools. It has a district hospital and several pharmacies for basic health care
though patients requiring higher levels of treatment rely on the city hospitals.

60. The district lacks clean piped water supply, with all households relying on bottled drinking
water, and using tube wells or open wells for washing, laundry and other general uses. For
sanitation, all households in the district use standard latrines.

61. According to a socio-economic survey carried out by the China State Engineering
Corporation in 2019 when undertaking preliminary investigations for the Nam Houm scheme,
salaried employment is the main source of family income, often in the agricultural sector, or

21 Provincial Environmental State Report 2020, Borikhamxay PONRE
22 Environmental assessment on Nam Xouang -Nam Houm basin on March 2019, by China State Energy Engineering Corp.,LTD
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construction, industry, or government roles. Rice is produced primarily for domestic
consumption and farmers are keen to diversify to grow cash crops.

62. The Houay Gnang scheme is within Thaphbat district in Borikamxay province. The main
economic activities within the district are agriculture, livestock and fisheries. An average of
15,012 tons of rice are produced each year in the district, with an average yield of 3.25 tons per
hectare. Livestock, principally cows, pigs, goats and poultry also forms an important part of the
local economy and farmers receive support to vaccinate livestock. The district has 248 fish
ponds.

63. Beyond primary production the district has some tourism activity, with a total of 25 tourist
attractions, seven of which are cultural in nature and the remainder feature natural phenomena.
Local entrepreneurs are provided with training in customer service for businesses such as guest
houses and restaurants.

64. A socio-economic survey carried out for the feasibility study confirmed that the main
economic activity in the villagers is farming. Salaried with for the government is a significant
source of income, and households that have members in government employment are usually
involved in farming as a supplementary income source. A minority of those in paid employment
work in the private sector.

65. The Hinboun subproject is within Hinboun District in Khammouane Province. Economic
activity in the province is mainly based on agriculture, and the provincial development plan
seeks to develop the provinces agricultural production and agro-enterprise. Within the village
area, local residents interviewed during August 2022 confirmed that they wish to improve
farming methods to improve the local economy and quality of life. The two villages of Hinboun
Neua and Hinboun Tai have plans that emphasize irrigation and the productive areas.

66. Respondents in a socio-economic survey undertaken as part of the feasibility study for
the subproject described the main occupation of the people in this area as rice farming in both
the dry season and the wet s thaesaemanyiamiliesgdodingt i on,
vegetables for sale, including onions, coriander, Chinese kale, chilies, eggplants, etc., but they
only have small plots of such crops, e.g., about 600 m?. Farmers grow these vegetables in both
seasons and during the wet season, they build roofs to cover the vegetables to get good yieldso
(Mixed male and female group). The survey found that 37% of local people who are a working
or seeking work are engaged on the production of food or crops for sale and/or home
consumption (i.e., are farmers), with 41% of women and 32% of men engaged in such activities.
Working for the government is the next most common activity for both sexes. Altogether 47%
of those who are working or seeking work are engaged in agriculture or related industry.

1. Infrastructure

67. Roads within and around the Nam Houm scheme are primarily unsealed, and prone to
deteriorate during the wet season, typically requiring re-grading every few years. The area as
a whole is served by National Road No. 13, which is in good operable condition. The area is
well served by the mobile phone network, and use of mobile phones by villagers is
commonplace. There is no piped water supply within the villages. The socio-economic survey
carried out for the subproject found that 87% of villagers within the scheme rely on bottled water
for potable, drinking water while the remainder use groundwater. Fifteen percent of households
have a water purifier, and 2% appear to have access to piped water supplies. The irrigation
water supply is not used for domestic purposes. Households in the area are connected to the
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mains power supply, though this is seldom used for cooking and heating, for which most people
(87%), rely on fuelwood.

68. Thaphabat district, where the Houay Gnang scheme is situated, is also served by
national route 13. The district road serving the scheme area is unsealed. There is no piped
water supply, with villagers relying on a combination of rainwater and bottled water. Most
houses have flushing toilets. The district is served by a 22kV grid which feeds the existing
irrigation pump installations as well as homes.

69. The Hinboun scheme area is also accessed from National Route 13. Local roads are
mostly unsealed and in some cases subject to waterlogging and degraded. The villages do not
have piped water supplies, villagers rely on bottled water for drinking and rainwater collection.
Most houses have flushing toilets. The district is served by a 22kV grid which feeds the existing
irrigation pump installations as well as homes.

I Physical cultural resources

70. While there are items of cultural or religious significance in the districts where the
subprojects are located, these are distant from the farmland where the project activities will
occur. Within the Villages, shrines and burial places occur, but these are not within the vicinity
of the proposed schemes and therefore not subject to damage or displacement by any of the
subproject activities.

ii. Unexploded Objects

71. Data on bombs dropped by US forces between 1965 and 1973 is available from the
National Regulatory Authority for UXO/Mine Action and has been reviewed. The data show that
ordnance was dropped within or near any of the subproject areas. Records relating to other
ordinance, arising from ground fighting or from bombings by Southern Vietnamese, Lao or Thai
air forces, are not available. Significantly, soils in the area are already highly disturbed by
agricultural activity or construction in residential areas.

72. For the Nam Houm site, the nearest sites being generally to the northeast, see Figure 13.
While extensive bombing occurred in Vientiane province, this was focused on targets in the hills
to the north and west of the floodplain. Similarly, while extensive bombing occurred in
Borikhamxay province, this was focused on targets in the hills to the north and west of the
floodplain. The records show no bomb releases within 10km of the subproject area. Physical
Resources. In Khammouane province, release by US forces was extremely intense toward the
northeast, particularly at higher elevations but the areas either side of the Mekong River appear
to have been largely avoided. The US forces data show that no bomb release was made by US
forces in the subproject area, the nearest release was a general-purpose bomb, jettisoned some
7km from the schemes.
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‘Nam Houm

Figure 13: Location of UXO from US air force activity (1965 1 1973) showing that the Nam Houm
project area is clear of ordnance from this source

D. Current environmental quality
Air quality and noise

73. Each subproject is situated in a primarily rural area, with little traffic and no large-scale
industry that cause significant air pollution, and interviews with villagers in each area confirm
that air quality is generally good. The exceptions are several pig farms in the Nam Houm area
which emit strong odors, and localized dust generation in dry weather, caused by passing
vehicles as each area has a network of unsealed roads.

74. In each subproject area, existing noise levels are limited and there are no significant
causes of noise nuisance such as heavy industrial plant, consistent with the predominantly rural
and residential land use. The main source of noise is road traffic; however traffic levels are low,
comprising occasional private, commercial, government or public transport vehicles. As land
use in the area is predominantly agricultural, with little construction taking place, and there are
no factories in the vicinity.

Surface Water quality

75. Water quality testing was undertaken to gain an indication of baseline parameters at
representative sites at each RSP. Results are shown in Table 9. These were:

Nam Houm: Two sites in the main canal, one 1km from the intake, and one 2km from the intake.
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Houay Gnhang: Samples taken close to existing pump stations at the four sites on the scheme

(Phapong 1; Phapong 2; PHapong 3 and Phalay)

Hinboun: At the intake waters in the Mekong River (Hinboun Neua) and in the Hinboun River
(Hinboun Tai).

Table 9: Surface Water Quality Testing

Lao PDR: Flood and Drought Mitigation and Management Project: Initial Environmental Examination

(MPN/100 mL)

Parameter Nam Nam Houay Houay Houay Houay Hinboun: Hinboun:
Houm | Houm Gnang: Gnang: Gnang: Gnang: Hinboun Mekong
Site 1 | Site 2 Phapong | Phapong | Phapong | Phalay River River
1 2 3
pH (25°C) 7.6 7.5 7.1 5.9 5.7 6.5 7.5 7.5
Turbidity (NTU) 4.9 4.8 180 1400 2300 110 16 19
Electrical 49.2 47.5 53.7 26.7 24.2 36.9 90.8 93.4
Conductivity
(umhos/cm)
BOD (mg/L) 2 2.3 3.5 2.2 14 2.3 ND ND
COD(mg/L) 12.8 9.6 15.6 56 92 9.6 ND 6.4
TN (mg/L N) 0.38 ND ND 0.35 0.41 ND 0.14 0.20
Faecal Coliform <1.8 <1.8 170 13 11 17,000 49 23

pH = quantity of hydrogen, a measure of
micromhos per centimeter; mg/L = micrograms per Litre; MPN = most probable number

Solid Waste

76.

acidity; NTU = Nephelometry Turbidity Unit; umhos/cm=

system, is commonplace as shown in Figure 12.

34

The villages in each subproject area do not have a regular waste collection service or
designated landfill. In the absence of these, some villagers are inclined to discard waste along
roadsides, in empty land, ditches and even the canal system, and unsorted waste including
plastics is frequently burned. Buildup of waste in ditches and waterways, including the canal
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V. ENVIRONMENTAL IMPACTS ASSESSMENT

77. The ADB6s SPS (2009) requires that an environmi

proposed project to identify potential direct, indirect, cumulative and induced impacts and risks
to physical, biological, socioeconomic, and physical cultural resources in the context of the
project's area of influence. Therefore, IEE's scope is about 100-200 m from the boundary of
each scheme, including the headworks, canal system and the on farm distribution system for
impacts on air, water and noise, liquid and solid waste and on local populations. For impacts
on biodiversity and eco-system, the IEE scope is much wider, usually about several to a dozen
kilometers covering all vegetation communities and fauna habitats.

78. The assessment also takes into account the impacts of the agriculture component, which
will introduce a wider range of marketable food crops, including impacts on soil and vegetation
management, agrochemical use and water uptake.

79. A separate Climate Risk and Adaptation Assessment (CRAA) was prepared for the
project which identified climate risks, their influence on project outcomes, and proposed
adaptation measur es. The CRAA identified
provided design guidelines for sustainable and resilient irrigation and flood control
infrastructure.

A. Design Phase and Comparison of Alternatives

80. During design and preparation, Key alternatives are considered on alternative sites for
the subprojects and their facilities such as fish passage. Description in Chapter 1 of
current conditions justify the need for the project investment thus better than no-project.

1. Alternative sites and subprojects

81. Each Representative Subproject (RSP) is one of a number of candidate subprojects
selected for the FDMMP, one for each of the three project provinces. Alternative subprojects
must meet the agreed selection criteria and further candidate subprojects have been identified.
Selection of the RSPs involved screening and discussion at the FDMMP inception phase.

2. Choice of location and design options for fish passage.

82. The needs for the provision of a structure to facilitate fish movements i a fishway, was
assessed for each RSP including field survey and detailed consultations with members of the
local community involved in fishing i fisher surveys i to determine the species found and their
relative abundance. For the Houay Gnang RSP, a fishway is justified at the regulator site to
encourage and improve fish migrations. Key alternatives considered in the preliminary fishway
design were type of gate structure for the downstream passage, fish attraction measures and
ladder type for the upstream passage. The design process is described in a separate report
included with the feasibility study. Characteristics of the fish population are then used to design
the components of the fishway.

83. For the downstream passage, where water velocities can be high and volumes variable,
exposure to injury is considered in the design of the flow control gates. The lay-down gates are
recommended in the preliminary design. For the upstream passage, the design integrates
hydrology, biology and hydraulics and considers fishway depth, and type of structure. The
design team considered vertical slot and cone type fishways, with vertical slot types chosen as
they are suited to the higher headwater range encountered on the Houay Gnang scheme.
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3. Impacts of raising the regulator height

84. The embankment regulator is to be raised by 1 to 1.5m, to provide greater structural
stability and control of floods. The level of water retained by the structure will be controlled by
the height of the spillway, which is to be constructed in the section of the embankment currently
damaged. The spillway height will be set close to the original height for the structure, but be
adjusted such that the spillway crest is set just below the level at which the Nam Hi (and Nam
Mang) would be flowing out of their banks. With the flood gates closed to prevent backflow, this
will provide protection from annual and up to around 1 in 5 year regional flood events. The
practical design solution will also allow for likely future impacts of increased flood discharge
from the local catchment. The improvements to the structure will enhance floodwater control
properties of the regulator embankment with the new spillway providing a defined flow path
during the rising and falling flood stages. It should be noted that the entire area is within the
Mekong Floodplain and therefore prone to periodical inundation. There will be little or no change
in the level of the water detained by the original structure.

4. Impacts of new canal across watershed

85. In Nam Houm irrigation scheme, a new canal of 1.5km is proposed to obtain about
16MCMl/year of supplementary water of from the Nam Xuang scheme. The annual catchment
runoff from the Nam Xuang scheme is estimated at 113.7 MCM, of which approximately 50%
is stored in the reservoir for irrigation use, the balance released via the spillway to the Nam
Xuang River. The volume to be diverted to the Nam Houm scheme via the link canal is,
representing 14% of the total catchment runoff volume, or 25% of the stored volume.

86. Most of the excess run-off passes over the spillway from June to January, therefore the
impact from the diversion to Nam Houm scheme is that the overflow via the Nam Xuang spillway
will stop earlier than at present. The Nam Xuang scheme is currently only irrigating 600 ha out
of its designed capacity of1,500 ha. Thus, the diversion of water to irrigate a further 800 ha of
the Nam Houm scheme is still within its original design. However, the potential to expand the
utilization of the Nam Xuang command area in the future will be partially constrained by the
diversion to the Nam Houm. Both the Nam Xuang and the Nam Houm ultimately discharge into
the Nam Ngum River.

87. As the irrigation water in both schemes is used solely for dry season irrigation and not in
the wet season, wet season hydrology remains unaffected from its state prior to the original
construction of either scheme, and there is no impact on flooding from the proposed
improvements. Also, while groundwater levels will rise in the areas with irrigation in the dry
season, with proper water management, they will remain lower than the naturally occurring
groundwater levels during the wet season.

88. Project improvements will include ability to constant 24 hr monitoring of irrigation water
flows and control of flows, preventing release of irrigation water to areas where it is not
requested or needed (for example, where soil moisture is already adequate).

5. Alternative lining of tertiary and on farm channels.

89. The FS proposed to use hollow-block (or brick masonry) to line both low ranking channels
and drainage. The typical cross section comprises walled construction using hollow concrete
blocks on a re-enforced concrete (RC) slab. Brick masonry is typically used for smaller canals,
including upgrading work done with PAFO support on one length of the system to create a 0.5m
x 0.5m channel a few years ago. However, the preliminary design for the improvements has not
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considered hollow-block or brick masonry, as the use of re-enforced concrete, though more
expensive, is better able to meet the increased structural requirement.

90. Materials required will mainly include sand, aggregate, cement, pipes, fittings and
machinery and brick masonry. Materials will be mainly sourced locally while some items will be
imported, such as solar panels for the Houay Gnang and Hinboun schemes.

91. If building material are not sourced legally and properly and borrowing is done on unsuited
suites to cut cost or for convenience, the impacts include undue loss of productive land, possible
induced slope instability, silt and other fine particle runoff into nearby waterways and depending
on siting, increased impacts from haulage traffic.

92. Some hazardous material may be required for construction and the installation of power
gate control equipment. These include lubricants, brake fluid, fuels, paints, coolants, batteries
and textiles used in handling wastes. The contractor will advise the PMU of hazardous materials
that are to bs used and methods of handling and disposal. The residual impact is expected to
be low.

B. Construction Impacts
1. Earth work and Soil Erosion

93. The works will involve some clearance of scrub vegetation to enable access by vehicles
and construction plant, and excavations /dredging of canals to be rehabilitated. This will
temporarily expose soil to water and wind erosion. To mitigate the release of silt into drains,
contractors will be required to ensure that:

1 Where scrub vegetation is to be cleared to allow access, it is cut down to just above soll
level, without leaving areas of bare soll

1 Relining work on canals takes place rapidly after areas are exposed,;
9 Siltfences are placed around excavation sites and temporary piles of excavated material;
1 Excavation in wet weather avoided to the extent practicable.

2. Impacts on Borrow pits and quarries

94. Sand and aggregate, required for the formation and support of canals and repair of the
dam structure, will be sourced from operating quarries and borrow pits on public and private
land. The quarrying activity, if poorly sited and managed, potentially results in generation of
dust, release of silt, accumulation of stagnant water, localized land instability and increased
heavy traffic. Mitigation measures include appropriate siting, proper quarry and pit management
and rehabilitation, which are described in the EMP.

3. Solid wastes

95. Solid wastes of construction is dominated by construction wastes, primarily soil that is
excavated from the canals (during the dry season) to re-shape them prior to lining and to remove
soil and debris that has accumulated over time. This material includes a small amount of general
garbage and hazardous wastes (e.g., wastes oil, fuels, lubricants)
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96. Asdiscussed in chapter I, much of the existing canal networks are degraded, some earth
canals have partially collapsed, debris (comprising soil and waste items) has accumulated and
improvements are required to headworks (repairs of the Nam Houm dam; reconstruction of the
regulator embankment at Houay Gnang) and the installation of new pumps and solar power
arrays at Houay Gnang and Hinboun. Improvements to the canal network are substantial and
will entail significant removal of soil, other forms of construction waste including packaging and
food waste, obtaining and placing fill material.

97. Clearing of soil and debris during the dry season (dredging will not be necessary), re-
shaping the canals, re-lining with concrete tiles placed on a geotextile layer, and supporting the
canals where necessary with fill material. This work will entail significant removal of soil, and
placing of fill, with potential impacts along haulage routes, and disposal sites and at quarry or
borrow sites.

98. Deposition of unconsolidated spoil can lead to loss of productive land, slumping and
damage to nearby property and runoff of silt and fine particles. Where there is demand for fill
for building or landscaping (for example to construct sports fields) surplus spoil can be re-used
though this may require installation of site drainage and retention structures to prevent slumping
and collapse.

99. Potential soil and water contamination, air, noise and vibration emissions, potential
hazards to communities and workers and effects on flora and fauna, primarily in aquatic habitats
as terrestrial habitats are highly modified due to cultivation and human settlement, and
protected areas are distant to the subproject sites.

100. Due to the strength requirements of the fill, only a limited amount of the soil that is
removed will be suitable for re-use as fill, possibly around 20%. Improvements to the headworks
and the regulator at Houay Gnang will also involve removal of soil and placement of fill. Fill is
to be sourced from quarries and borrow pits, the potential impacts of which are described in A
above.

101. The total quantities of soil to be removed and fill to be placed for each RSP are shown in
Table 12 below. The table shows that 80,000m3 needs to be disposed of, but 10 times that
amount is needed as fill. This is mainly attributable to the large quantity of fill required for the
Nam Houm scheme. The high quantity of fill has been estimated based on the survey and
design of the improvements which include the link canal that is to be constructed to carry water
from the Nam Xuang scheme to the Nam Houm. This has to be constructed at the correct
elevation and gradient to ensure flow into the Nam Houm canal network, and therefore. Due to
the strength of the material required for fill, little of the material that is to be excavated from the
existing canal network is expected to be suitable as re-use for fill.

Table 10: Total Spoil and Fill Estimates

Subproject Net Spoil (m3®) | Net fill (m?)
Nam Houm
New link canal: 700 288,337
Rehab canals: 72,000 598,553
Houay Gnang
Regulator/Fishway 180 5,810
Phalay: 154 232
Phapong 1: 461 2,905
Phapong 2: 1,013 405
Phapong 3: 361 3,790
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Hinboun

Hinboun Tai: 4,275 2,259
Hinboun Neua: 2,217, 2,507
TOTAL 79,144 904,798

102. Hazardous wastes. Some specialist lubricants and paint for marking may also be
hazardous. In addition, accumulated waste in canals that needs to be removed when
rehabilitating the canals must be disposed of along with construction waste. Construction waste
has hazardous and recyclable fractions. If allowed to accumulate, it creates obstructions and
provides a habitat for vermin. The storage and handling of fuels, lubricants and hydraulic fluid
can release into soil and water and cause contamination

4, Water Environment

103. Excavation and removal of soil, and the placement of stockpiles of fill material prior to

placement potentially lead to release of silt and other fine particles, causing sedimentation in
adjacent water bodies. Run-o f f from machinery, depot sandnd wor |
catering facilities camp can also contaminate water bodies and soil. Risks of these events are

higher during the wet season and significant off-season rainfall events.

104. Silt laden runoff from construction and materials storage sites can:

(i) Affect aquatic organisms through reducing light penetration into the water, affecting
fish movements

(i) cause a hazard to fish, affecting gills, eyes and scales, predisposing them to disease

(i) increase temperature through heat absorption by the particles

(iv) smother aguatic vegetation and displace aquatic plants and invertebrates

(v) carry toxic remnants of agrochemicals

105. These impacts are temporary, and while there are no known rare or endangered aquatic
species in the subproject areas, they can affect fish populations.

106. Inappropriate disposal of domestic wastewater (from construction workers or worker
camps) or construction wastewater (from drainage of excavation and drilling, washing
aggregates, washing construction equipment and vehicles, pouring and curing concrete, and
oil-containing wastewater from machinery repairs) may cause soil or surface or groundwater
contamination. These impacts will be localized to the construction sites, and short-term during
the construction period. They will be effectively mitigated through the EMP.

5. Ecology impacts

107. Clearance of vegetation and removal of trees. The sites are located on land that is
open, and has generally scrub vegetation with occasional mature trees. Construction will
primarily comprise rehabilitation of the existing canal network. The clearance of scrub
vegetation does not entail significant habitat damage. The removal of mature trees is not
necessary. No mature trees will be removed, and the removal of scrub vegetation entails
negligible residual impact. The areas where facilities are to be constructed are largely cultivated
or covered in scrub vegetation and offer sparse habitat to birds and animals, and negligible
impact is expected.
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6. Health and safety risks

108. Worker health and safety. Site clearance and preparation, excavation, formwork,
excavation and shaping of canals, placing concrete tiles and finishing works can have potential
hazards: working with heavy equipment and machinery; working with electrical equipment;
working with sharp tools, exposure to dust and fumes and working near pits and trenches.

109. Community health and safety. The use of plant and machinery, use of cables to supply
machinery and excavations are potentially hazardous to the public, particularly children.
Contractors must limit access to the work sites, particularly by children and provide notices to
the public identifying hazards and erect safety barriers/covers for areas of open excavation.

110. Presence of workers and influx of labor. It is expected that the contractors will be either
local or locally based, with a significant skilled, semi-skilled workforce. The workforce will
comprise members who live in the district, or elsewhere in the province but may also include
citizens from other provinces in Lao PDR who will be temporarily resident in at the subproject
site the construction period. Potentially, such groups may cause social disruption and spread
of disease.

111. Communicable diseases potentially spread through worker migration include sexually
transmitted infections (STI) including HIV/AIDS and COVID-19. At the time of project
preparation, in 2022, while an extensive vaccination program has been implemented, the
disease remains prevalent in Lao PDR and is a significant health threat to old and immune-
compromised people and to infants and is expected. Social Disturbance

112. Traffic and access. Medium to large vehicles will access the sites for the delivery of
materials and some removal excavated material. While existing traffic levels are low, local roads
are mostly unpaved and subject to rapid deterioration, particularly in the rainy season. Road
spaces between houses are narrow. To minimize traffic impacts and in particular nuisance to
local residents the contractor will follow the related measures in the EMP.

7. Air Quality and Noise

113. Vehicles and plant used for construction will release exhaust and cause dust. Site
preparation, earthworks, and excavation for canal improvements may cause dust generation
during dry and windy weather which will be a nuisance to local people where works take place
in or near villages.

114. Construction operations such as excavation and earthworks will involve the use of
machinery such as diggers and trucks which generate noise and vibration. Some construction
sites will be adjacent to villages, and/or access through villages will be necessary. The
occurrence of construction noise is a minor, temporary impact. Provided the contractor
effectively implements the mitigation measures, the residual impact is expected to be low.

115. Physical cultural resources. There are no monuments or items of cultural significance
at the subproject sites. However, during the course of construction, there is a small chance that
items of cultural or historical significance, such as archaeological relicts may be uncovered,
particularly during excavation operations. Should such items be found, a decision is required
as to whether to preserve the items in situ or remove them for safekeeping off site. The guiding
principle is to keep items of cultural importance intact for the benefit of future generations.
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C. Operation Phase Impacts

116. Competition with other water uses Consultations and the socio-economic survey found
that all households use bottled water and/or have access to tube wells, and water from natural
river sources is not used for drinking, though some minor quantities are used for washing.
Negligible competition with other water uses is expected.

117. Soil Erosion. Land either side of the canal alignment is gently sloping and not readily
prone to erosion. There may be some risk to water flows by the deposition of material excavated
for house building or other purposes. The farm road alignments follow flat terrain. Risks of
increasing erosion and scour are low.

118. Dumping of wastes into canals is common in rural area even if population density in Laos
countryside is much lower than other countries thus create less issue. These wastes can,
accelerate the build-up of sediment in the canals, include floating waste that impairs the function
of flow control structures, where they include residues of cleaning products, medicines and
foodstuffs they can impair the quality of the irrigation water.

119. Impacts of pilot farm activities and use of agrichemicals. Key to the concept of the
agriculture component is the role of the techniques involved in growing a diversity of crops to
utilize cultivation techniques that are beneficial to the soil and to the local environment. The use
of diverse crops over rice monocrops can reduce demand for chemical fertilizers and
vulnerability to pests and disease. All the same, chemical fertilizers and agro-chemicals such
as pesticides, herbicides and fungicides are resources that are available and their use may be
justifiable from time to time, particularly to deal with pest and disease outbreaks. Should they
be used they carry risks to people who handle and use them, to families when chemicals are
improperly and insecurely stored in homes and when they are improperly used, allowing surplus
chemical residues to enter waterways or be present in the air. Improperly disposed packaging
creates a safety hazard. There are potential food safety hazards if produce is not handled and
transported properly from the point of harvest to the point of sale. Any processing of the produce
would be done by the buyer and this activity is not supported by the project.

120. Cumulative Impacts. Improvements in managing irrigation systems and in group
capacities for co-operative action will have a potentially cumulative impact in the area, by
contributing to a build-up of knowledge and skills among communities who interact with
neighboring communities. The expected result of the cumulative build-up and application of
knowledge and skills is a reduction in current harmful practices associated with the use of
mineral fertilizers and agrochemicals, and a gradual increase in soil health and in biodiversity
in irrigated farmland in comparable low-lying areas in Lao PDR. To maintain and expand this
effect, a comprehensive approach in development planning and environmental/pollution
management planning for administrative area or at watershed level is needed.

V. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE
D. Objective and Requirements
121. ADBO s SPS environment al principle 6 requires

environmental assessment (including the EMP) in a timely manner, before project appraisal, in
an accessible place and in a form and language understandable to affected people and other
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stakeholderso (this wusually means not in Engl i sh
following procedure and requirements are adopted by the project:

Step 1. Draft the public announcement about the IEE with this key content:

Objective of the disclosure and the follow-up consultation

A brief summary of the project and IEE including EMP

Weblink to e-version of draft documents in national language and

Addresses/locations to get or view the hardcopies in national language (local gov

office, community centers, public library, etc.);

Deadline for feedback from the public: the longer the better to allow sufficient time

for the public to read, think, discuss, consult and coordinate to form opinions (at least

two weeks between draft IEE disclosure and consultation, all these to ensure truly

meaningful consultation)

€ Contact information for the public to send feedback: hames of persons, email and
post address, telephone numbers, websites, social media, or other means;

= = = . =

Step 2. Publicize the annoucement at least two weeks prior to consultation via:
€ Traditional media: bulletin board, popular newspaper, TV/radio channels
¥ Social media to the public: facebook, Instagram, Whatsapp, Telegram etc
€ Mobile phone text messaging or mass emails to key stakeholders

Step 3. Consultations, usually a combination of typical methods below

1. Direct feedback through contacts before the deadline given in the announcement;

2. Questionnaire or Online surveys: (these are anonymous, efficient, and broader, but
less interactive);

3. In-person Meetings or interviews (these are costlier, have limited participants, some
may be afraid to speak out at meetings, and will be impractical during covid 19 induced
restrictions but are more interactive

4. Through representativeness of project beneficiary groups and stakeholders with
responses recorded: by age, gender, ethnicity, profession, education level etc.

E. Information Disclosure
a. Information Disclosure and Consultation Objectives

122. Disclosure of relevant information about a proposed project and its potential impacts
helps stakeholders to understand the impacts, risks and opportunities of the project. Relevant
information, including those documented in environmental assessment reports, should be
provided in a place, language and form that are accessible and understandable to affected
people and other stakeholders. This process should commence early in the project cycle and
continues throughout the life of the project.

123. Meaningful consultation goes well beyond information disclosure. It involves two-way
communication between the borrower and the affected communities and stakeholders, and
active participation of affected communities and stakeholders at various stages in the project
design and implementation. Meaningful consultation provides opportunities for the borrower to
learn from the knowledge, experience and concerns of the affected communities.
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b. Lao and ADB Requirements
1. Lao Requirements

124. Lao environmental assessment requirements, set out in the EIA decree, require extensive
consultation with the public, disclosure to the public of the completed environmental
assessment.

2. ADB Requirements

125. ADB6s SPS has speci fic r eqasurerandpeblictceansutaton. i nf or n
Information disclosure involves delivering information about a proposed project to the general

public and to affected communities and other stakeholders, beginning early in the project cycle

and continuing throughout the life of the project. Information disclosure is intended to facilitate

constructive engagement with affected communities and stakeholders over the life of the project

to enable a truly meaningful consultation

126. In order to make key documents widely available to the general public, SPS
environmental principle 6 requires the borrower t
(including the EMP) in a timely manner, before project appraisal, in an accessible place and in

a form and language understand abl e t o affected people and ot her
means hot in English only). The IEE for Category B projects will also be submitted to ADB for

disclosure on the ADB website. The SPS also requires that the borrower carry out consultation

with affected people and other concerned stakeholders, including civil society, and facilitate

their informed participation.

a. Methodology

127. Based on both domestic and ADB policy requirements and under the guidance of the
ADB team, the process and methods for the upcoming information disclosure and public
consultation are specified below:

Step 1: Draft public announcements about the project and IEE related disclosure and
consultation, which will include the following:

Obijective of the disclosure and consultation.

Brief SP description.

Brief summary of IEE and EMP.

The time, date and location of SP public consultation meetings.

Web links to soft copies In the Lao language of the draft IEE (see below).

Display of hard copies at the PAFO / PONRE

Deadline for public feedback (which will be after the date of the last consultation

meeting).

Contact information for sending feedback (names of contact persons, email,

telephone number, postal address).

=] N e N = =

Step 2: Publicize announcements for IEE disclosure at least two weeks prior to any
consultation meetings:
€ Announcements published in local newspapers (and possibly also radio/television, to
be determined). There is a budget for media publicity for each SP.
€ Announcements posted on local government websites, where available.
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€ Announcements will also be published on social media, such as Facebook pages of
local government (see above).

1 IEE/EMP soft copy disclosure of a Lao language on available local government
websites;

€ Hard copy disclosure in Lao language of the draft IEE at PAFO and PONRE offices
in the three provinces.

Step 3. Consultation, usually a combination of typical methods below

¥ Solicit feedback through contacts in the announcement, the deadline will be last
consultation meeting.

€ Questionnaire or online surveys: anonymous, efficient, broader, less interactive;

€ Meetings or interviews etc: costlier, limited participants, afraid to speak out at
meetings, but more interactive.

{ Representativeness of project affected peoples and stakeholders: by age, gender,
ethnicity, profession, education level etc.

128. During the course of preliminary design and feasibility study preparation, consultations
took place with groups of villagers, including water user group members, farmer groups and
village representatives and with government agencies (primarily the PAFOs and DAFOSs).
These participants totaled 325 men and 118 women. At each consultation, the proposed
subproject was introduced, stating the key features as below, and the purpose of the current
work, namely preparing preliminary designs and feasibility study, explained. Participants were
asked to raise any concerns and suggestions.

Main features of each subproject Applicable subprojects
Repairs to dam and intake structure Nam Houm

Installation of solar power arrays and pumps utilized Houay Gnang; Hinboun
blended solar and mains power

Upgrading of flood regulator and construction of a Houay Gnang

concrete lined spillway

Construction of a fishway to restore season fish Houay Gnang
movements

Rehabilitation and lining of canal network All subprojects

On farm distribution networks All subprojects
Improved dry season agriculture featuring higher value  All subprojects

cropping

129. For the assessment and concept design of the fishway to be constructed at the Houay
Gnang scheme, site visits were undertaken and consultations held with local people. This
included a fisher survey to determine characteristics of the fish population and to obtain the
views of the local community on the need for the fishway and its benefits.

130. After the full draft IEE is ready, the English version was circulated on € é 2023. After the
draft | EE was translated into Laotian, it
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F. Public Consultations

131. Initial consultation was undertaken during the FS and IEE preparation in 2022 and
summarized in the table below with photos and more details in appendix 2. The purpose is to
ascertain views of local officers and water users on the proposed works, any concerns and to
gather information for environmental assessment of the subproject. The Methodology
includes: Brief introduction of project concept and objectives, Contributions from TRTA team

members and asking about potential concerns and suggestions, and recording these.

Summary of initial public consultation during FS/IEE preparation

Sub | Time, venue | Composition of participants | Results/feedback
p
Provincial irrigation office Confirmation of acceptability of the proposed
Nam | atthe Provincial agriculture and forest subproject and support for it
Hou | Vientiane office, Vientiane Capital Information on land use and existing
n Provincial, Agriculture and forest office, operational issues (eg insufficient irrigation
district and Vientiane Capital water in the dry season; issues with on farm
village meeting | Nam Houm lIrrigation office, distriubtion) provided to design team
hall Vientiane | Naxaithong district Need for consultation prior to and during
Capital,Aug20 | The water users along the Nam construction confirmed
22 Houm channel
PoNRE of Vientiane Capital and
DoNRE of Naxaithong District
Villagers and village head along
the irrigation channel
TRTA Engineering and
Environmental Team
Provincial, Provincial irrigation office Strong acceptance and support for the
Hou | districtand Provincial agriculture and forest proposed works confirmed
ay village meeting oﬁige _ Confirmation that the Houay Gnang scheme
Gnha haII_, _ Agr_lculture_ an_d forest office, is covered in the Thaphabat district plan
ng Borikhamxai Bolikhan district o Noted that the proposed works are to
Province, Irrigation office, Bolikhan district improve dry season agriculture and alleviate
August 2022 _ effects of flooding
All water users at the project Confirmation of current issues related to
alignment regular flooding: floodwaters take some days
Villagers and village head along to recede and crops are lost
the irrigation channel Concern that the gate at the regulator is not
TRTA Engineering and functional and the access road is damaged
Environmental Team
Provincial, Provincial and District irrigation Strong acceptance and support for the
Hinb | district and | offices proposed works confirmed
oun village meeting | Provincial agriculture and forest Community has a long tradition of farming.
halls, office Expect that the proposed subproject will
Khammouane | Agriculture and forest office, enable farmers to improve incomes.
Province, All water users at the Hinboun Existing canal network at Hinboun Neua
August 2022 Neua and HinBoun Tay irrigated broken, channels are breached and the
channel irrigation water leaks in multiple places, and
Villager chief and oldest leader cannot reach the end fields in the System
TRTA Engineering and Confirm farmers have capacity to arrange
Environmental Team diverse dry season cropping
Repairs to Hinboun Tai have been carried out
but system improvements to canals and
headworks necessary to ensure that
sufficient irrigaiton water can reach fields to
the south of the scheme
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132. After the full draft of the IEE in Laotian was disclosed domestically for at least two weeks
to ensure really meaningful consultation, full scale public consultation on the IEE was carried
out in ??? 2023.

G. Results and their incorporation
133. Discussions with stakeholders yielded views and information of relevance to scheme

design. The key issues that arose during discussion for each subproject, and their significance
for preliminary design is summarized for the three subprojects as follows:

Table 11: Issues raised and outcomes: Nam Houm subproject

Issue Conclusions / Outcomes
Support to proposed | Villagers confirm full support
improvements

Issues  with  existing
arrangement for on-farm
distribution methods

Current field to field distribution means that access to water by
farms located distant to the canal network are governed by
water us on farms located adjacent to the network. This leads
to disputes especially at times of water shortage. Farmers
therefore support the construction of on-farm distribution
networks.

Type of on farm water
distribution channels

0.3m x 0.3m masonry lined or reconstructed earth channels
preferred

Cost structure

Consensus is for the project to meet investment costs in main
works, farmers to take care of investments on their own farms

Scheduling of water use

Farmers confirm that scheduling of water flows among farmers
according to a 7 day rotation is possible

Table 12: Issues raised and

outcomes: Houay Gnang Subproject

Issue

Conclusions / Outcomes

Support to proposed
improvements

Villagers confirm full support

Requirements for
rehabilitation of flood
regulator embankment

Regulator embankment should be built to 1.5m above its
present level, to provide for stability during flood events. A
concrete lined spillway is required to keep water to its present
level

Fishway design

Detailed information provided by villagers on fish of
subsistence/economic importance found at or near the scheme
and their key characteristics, used to develop fishway concept
design

Utilization of land around
solar panel arrays

The possibility of using the land around the solar panel arrays,
which is shaded and protected, for piloting potential crops and
introducing improved agricultural practices. A panel
cleaning/headworks group could be formed to use the land for
income generation and to serve as the entry point for extension
services.
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Type of on farm water
distribution channels

Small brick masonry, 0.3m x 0.3m channels preferred, adjacent
to existing paddy bunds and providing common access

Issues  with  existing
arrangement for on-farm
distribution methods

Current field to field distribution means that access to water by
farms located distant to the canal network are governed by
water us on farms located adjacent to the network. This leads
to disputes especially at times of water shortage. Farmers
therefore support the construction of on-farm distribution
networks.

Table 13: Issues raised and

outcomes: Hinboun Subproject

Issue

Conclusions / Outcomes

Support  to
improvements

proposed

Villagers confirm full support

Dam performance in wet
season

Dams do not reduce water levels during the wet season
No irrigation required for the wet season

Utilization of land around
solar panel arrays

The possibility of using the land around the solar panel arrays,
which is shaded and protected, for piloting potential crops and
introducing improved agricultural practices. A panel
cleaning/headworks group could be formed to use the land for
income generation and to serve as the entry point for extension
services.

Type of on farm water
distribution channels

Small brick masonry, 0.3m x 0.3m channels preferred, adjacent
to existing paddy bunds and providing common access. Details
and layout be worked out during implementation with the
detailed design team and constructed by the farmers during the
transition support period
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VI. ENVIRONMENTAL MANAGEMENT PLAN

134. The Environmental Management Plan (EMP) is a set of actions and arrangements to

mitigate the adverse impacts assessed and found during IEE process. It is developed in line

with applicable domestic and ADB guidelines and standards, drawn on experience in the EMPs

of similar projects and WB/ I FC6s EHS guidelines
includes a number of components crucial to effective environmental management within the

project: (i) organizational responsibilities and arrangements; (ii) mitigation measures of impacts

during construction and operation; (iii) EMP training plan; and (iv) monitoring scheme and

reporting requirements.

B. Institutional Arrangements and Responsibility

135. This sub-section of the EMP presents a discussion of the environmental management
structure and activities that will be undertaken as part of overall project implementation. The
roles and responsibilities of various key parties in the project for environmental management
during pre-construction, construction and operation stages of the project are summarized in
Table 15.

136. According to FIDIC?, international good practice on construction bidding, contracting and
managing, normally AFTER a contractor wins the bid and signs the contract s/he will and can
visit the sites with the owner (the PMU/PIU in this case), and thus able to develop site-specific
plans for construction. Facilitated by the owner in addition to data and information about the
sites provided prior to bidding, the contractor will visit all sites related to his contract package in
order to prepare the "Construction organization and management plan” (hereafter referred to
as the Construction Plan) and submit to the owner and the Engineer as defined by FIDIC. Once
the owner and the Engineer on behalf of the owner review and clear such construction plan,
they will issue the Order to Commence the construction.

137. Such Construction Plan needs to encompass environmental health and safety (EHS)
aspects as required in many countries and FIDIC guidelines and standard BDs. In ADB projects
all BDs now include EHS requirements directly and indirectly in the engineering specifications.
This is because Abundant information and evidence all point to the need for engineering
solutions to EHS issues first and foremost. The EMP is only small part of the construction
management plan and candt replace the | atter. Wh
plan, the bidders/contractors should add site specifics to the EMP and include in the
construction plan package to the PMU/PIUs for approval. Moreover, most of the EMP measures
for construction are at the same time also good construction practice, thus inseparable from
construction measures. For this reason, FIDIC guidelines and many developing member
counties (DMCs) of the ADB also require that supervision engineers, especially their resident
representatives, supervise not only civil work quality and timeliness but also EHS aspects which
can affect the former two. Therefore:

138. During construction supervision, monitoring and reporting of EMP implementation should
have the following layers, in order to be efficient and cost-effective:

a) First layer: Day to day checking on-site by the supervision (resident) Engineer
submission to the PMU of regular reports (at least a monthly) covering civil work

23 The international federation of consulting engineers, or Fédération Internationale des Ingénieurs-Conseils, a global
representative body for the engineering profession, produces conditions of contract applicable for and widely in use
in international infrastructure construction contracts.
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b)

d)

progress and quality and including performance on the EMP implementation in
their reports;

Second layer: The PMU/PIU assisted by environmental staff and the construction
supervision consultants (CSC) will carry out on-site supervision and inspection on
a random or regular basis, and record the findings and instruct remedies in writing;

Quantitative monitoring: can be undertaken by external monitoring entity engaged
by the PMO. The contract with the monitor needs to request them to submit the
results of testing with the assessment of compliance to applicable standards, and
analysis of the reasons for non-compliance;

The PMU shall compile semi-annual reports to the EA and ADB on environmental
performance and EMP implementation.

During operation, supervision and reporting will be undertaken mainly by the PMU :

a)

b)

c)

The PMU/IA (supported by its environmental staff or consultants) needs to carry
out on-site supervision and inspection on random or regular basis, and record the
findings and corrections etc in writing;

Quantitative monitoring: be undertaken by external monitoring entity engaged by
the PMO. The contract with monitors needs to request them to submit the testing
results with explanation if the result comply with applicable standards or not, and
analysis of the reasons for non-compliance;

The PMU shall compile semi-annual reports to the EA and ADB on environmental
performance and EMP implementation.

140. To achieve this end, more direct and effective means is field supervision, inspection and
training. Their findings and recommendations and trainings etc should be documented in semi-
annual report of the PMU as a management tool and submitted to the gov and ADB. The main
content and indicative outline of the environmental report are set out in Table 14 below

Table 14: Suggested outline of Semi-annual report on EMP Implementation

1. Introduction

Subproject Briefing on progress Environ status (e.g. domestic

IEE or its approval, etc)

2. Mitigation measures: their implementation status (fully followed or not, if not, which
parts are not and why; actual performance and findings, any issues and gaps, reasons

a. concise project description (can be copied every time but indicates changes);
b. Project progress in this reporting period: copy from the overall progress report

to ensure consistency, or make a reference if it is too lengthy.
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for them, corrective actions proposed and/or remedy already taken; (Note: no need to
repeat the EMP measures, as the EMP is publicized for everyone to see).

Quantitative monitoring: summary of results and conclusion, explain if comply with
applicable standards or not, and analyze the reasons of non-compliance. (Note: full
data and original r ethevanexy;6 scans s ubmi

Training: carried out during this period, how, to whom, results and effects; If no training
carried out during the period, say so in Intro or Conclusion without this chapter;

Any complaints through GRM: what, when and where, how they are resolved etc. If no
grievances during the period, say so in Intro or Conclusion without this chapter;

Requirements for the changes in the project: if 1a exists in this reporting period, explain
domestic EIA requirements, progress made, and how to also meet ADB requirements.

Conclusion on this reporting period and recommendations/work plan for the next.

1

Table 15: Responsibilities for Environmental Management and Monitoring

Stage Parties Environmental Responsibilities
Feasibility PMU 1. Review designs,
studies, 2. Ensure adherence to ADB and Lao PDR environmental
detailed requirements
design 3. Ensure domestic IEE and obtain the necessary environmental
review etc permit/ development consent applications to MONRE
Pre- PMU 1 Ensure updated IEE and EMP and any conditions of development
construction consent are included in the bid and contract documents.

9 Prior to works commencing ensure the baseline conditions are
benchmarked and recordedd including aquatic ecology, noised
as required by the EMP for subsequent monitoring.

T Provide inputs to the bid eval
response to the EMP requirements including the suitability of the
environmental health and safety officer (EHSO) proposed as part
of the contractorodos team.

1 Provide induction training to the contractor and work with the
contractords EHSO to identify
methodologies and detailed site-specific mitigations.

Contractor 1 Recruit / appoint suitably qualified EHSO.

1 Identify materials and equipment sources and apply for materials
permits for new sources and clearance consents and compliance
certificates for imported materials and equipment.

1 Provide pre-mobilization induction on EMP (incl. OHS) to
employees.

1 Recruit approved service provider to provide communicable
diseases (incl. STI/HIV/AIDS awareness and prevention training
for workers and community.

Construction | Contractor 1 Inclusion of EHSO as part of core team.

f Provide ongoing training, awar
workers.

1 Implementation and monitoring of EMP.
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Stage Parties Environmental Responsibilities

Implementation of CCP and GRM as pertains to construction.
Reporting of EMP, CCP and GRM implementation in monthly
reports.

Implementation of corrective actions as requested by Engineer.

=a =

= (=

PlUs Direct responsibility to supervise environmental management of

subproject construction within the respective province and

adherence to EMP requirements: Supervise, monitor and report

on contractorods implementation

obligations.

Enforce contractual requirements.

Audit construction phase through environmental inspections and

review monitoring reports and data.

1 Submission of quarterly progress reports and semi-annual
monitoring reports.

1 Work with contractor EHSO for provision of awareness/training to
workers and information transfer to contractor as required.

1 Supervision and monitoring of the works to ensure that contractors
follow the EMP measures at each construction site,

=a —a

PAFO 1 Submission of monthly reports to the PIUs including EMP
Irrigation implementation performance.

Sections 1 Immediate reporting to the PIU and PMU any spills, accidents,
fires and grievances received, and arranging appropriate action.

PMU Ensure compliance with government and ADB requirements.
Review complicated issues, if any, arising from the project.

Participate in monitoring.

DONREs Undertaking inspections and monitoring at their discretion.

= |=a (=4 =a =9

Operation MFEM, MAF, Overall responsibility for project operation environmental

Dol, management and adherence to environmental requirements of
Lao PDR and ADB

1 Provide budget to undertake maintenance activities and operation
stage environmental monitoring as required by EMP.

Maintenance | T Undertake environmental monitoring and prepare bi-annual

contractors reports.

1 Prepare maintenance reports to adaptively manage environmental
risks related to operations (per EMP).

DONREs 1 Undertaking inspections and monitoring at their discretion.

C. Mitigation Measures
141. Table 13 summarizes the potential impacts and mitigation measures in relation to

location, construction and operation identified in the IEE. The costs of mitigation measures are
largely included in the contract or the project implementation budget.
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Table 16: Mitigation Measures

Activity

Potential impact

Mitigation Measures

Design and pre-construction (all responsible by PMU/PIUs)

Mobilization of
the contractor

Disturbance by
construction workers to
local communities

1 consultation with local people on acceptable
areas for siting of facilities,

9 installation of suitable toilets such as pit latrines

and grey water drainage facilities such as

soakage pits

arrangements for collection of solid waste,

briefing of workers and awareness raising of the

local population on dangers of communicable

diseases and

9 assignment of responsibility for worker and local
peoples' welfare to a senior member of the
Contractor's staff

= =4

Materials
Sourcing

Risk of unsustainable
materials extraction
methods

I Sand, aggregate and other stone based material
from quarries operated in accordance with the Mining
Law (1997).

1 Any Timber to be re-used (e.g., formwork timber) or
obtained from a local or regional source approved by
the supervising engineer, extracted in accordance
with the Forestry Law of 1996.

9 Utilize concrete masonry for tertiary and on farm
channels. Bricks manufactured in wood fired kilns
may not be used.

Impedance of
rivers and
streams

Preventing seasonal fish
migration

1 Provision for specifically designed fishways based on
fisher surveys to determine principal species.
Downstream facilities, fishway type, and key
parameters including flow depth and pool size to be
appropriate to fish species that are found in the
vicinity.

are not
hazardous
containment

equipped for
waste

Utilization of | Potential limits on | § Official notification to Department of Irrigation that
surplus  water | expansion of command future expansion of command area in donor scheme
from adjacent | area from scheme must take into account overall water availability
schemes donating surplus water

Use of | Improper disposal and | § Contractor to supply a list of materials rated as
hazardous potential to contaminate hazardous under the Globally Harmonized System of
materials waste disposal sites that Classification and Labelling of Chemicals, including

guantities and arrangements for storage and disposal
for approval by the PMU.

Environmental
criteria for
Disposal sites
and borrow
pits:

1. Priority to be given to sites where the material can be
re-used in situations where it is permanently contained,
for example to form building platforms or playing fields,
on condition that the material is deemed fit for the
purposed by PAFO

2.Site edges to be at least 5m from water bodies,
3.Material must not be piled higher than 3m,

4. Not to be placed in or adjacent to mature tree stands
Borr ow mmicritesad s i t i

e e.
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Activity

Potential impact

Mitigation Measures

CONSTRUCTION PHASE
by contractors, cost included in their contracts. All supervise by PIUs.)

(All responsible

Vegetation
clearance for
site preparation

Loss of soils by wind or
water erosion

1 Where required, cutting of vegetation to ground level,
not removing.

1 Relining work on canals to take place rapidly after
areas are exposed.

1 Silt fences to be placed around excavation sites and
temporary piles of excavated material.

1 Excavation in wet weather avoided to the extent
practicable.

Generation of dust 1 Siting of quarries away from village roads

Borrow pits for | Release of silt 1 Ensuring site drainage, to prevent ponding

material and | Accumulation of stagnant | §  Use of silt fence on site drains

quarry water ] - 1 Where quarrying takes place on slopes, maintenance
Localized land instability of an appropriate slope angle, to be agreed with the
Increases  in heavy PMU
vehicle movements 1 If using established quarries, requiring quarry

operators to observe the above measures

Clearing of Contamination of soil that | Subplan for Excavation of Debris in Canals:

canals to has been released by | § Schedule canal excavation works for periods when

remove slumping, with plastic and the canals are not in operation and the debris is not

accumulated
debris

other waste that has also
accumulated into the
canals.

submerged

1  Where excavation takes place in sections that are not
lined with concrete, shore up canal sides to prevent
risk of collapse and hazard to workers, or use
mechanical excavators

1 Place excavated debris at ground level and allow to
dry to reduce transport costs and leakage along the
route

i Temporary storage and sun-dry areas will be at least
20 m from water bodies or settlements or other
sensitive receptors, on a suitable compacted surface
with a surrounding bund to prevent leakage to water
or soil /farmland, and covered as necessary to control
dust

1 Material to be sieved of debris to remove bulk plastic
items such as bottles and packaging

9 Disposal of plastics fraction at a facility approved by
the construction supervision consultants

Disposal of soil fraction in accordance with the
spoil disposal subplan

Waste
generation from
construction
activities

Buildup of waste on sites;
pest hazard; release of
waste from the sites

Mitigation measures to be implemented by the contractor
include:

Specific approval from the supervising engineer for the
use of any hazardous substances (other than fuel oil,
hydraulic fluid and lubricants needed for plant operation)
Site, or facility used for final disposal of hazardous waste
must be approved by the PMU

Re-use of rubble, or supply of rubble for re-use at another
construction site
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Activity

Potential impact

Mitigation Measures

Storage, use
and disposal of
fuels and
lubricants

Contamination of soil,
water and air / health
hazard

Providing locked stores at depots and work sites with
access restricted to contr
Allocation of responsibility to authorize personnel for the
use of hazardous materials and ensuring no spillage or
excess use.

Emissions to air
from vehicles
and plant

Release of exhaust, dust
generation causing public
nuisance / health hazard

Vehicles and plant to be kept in sound operational
condition and fitted with suitable exhaust control.
Excavation and other potentially dust generating
operations not to take place during dry and windy
weather. Bare sites to be wetted during dry weather.

Use of vehicles
and siting of
facilities near
waterways

Impaired water quality in
waterways from use of
vehicles and plant and
from on-site toilets

Ensuring that vehicles and plant are well maintained, free
of leaks of oil and fuel, and regularly checked

Ensuring that work sites have spill control kits,
Training/briefing of workers on procedures for handling
spills

Al l ocation of responsibil:i
ensuring that spill kits are available and that workers
know how to use them.

Provision of arrangements for toilet facilities accessible
during working hours that ensure that no raw sewage
from workersé toilets is d

Use of vehicles
and plant close

to homes,
schools and
clinics

Noise and vibration

Maintenance of plant in good operational condition, with
noise abatement measures as appropriate (such as
properly fitted exhaust systems).

Confining construction activity to normal
business hours

weekday

Traffic access

Danger, nuisance and
damage to village roads
from heavy vehicle use

Ensure drivers maintain speeds below 15kph and take
extreme care while driving through village areas
Maintain surfaces in serviceable condition, by placing and
compacting aggregate layers if necessary

Leaving village road surfaces in an improved condition,
to be verified by the supervising engineer.

Chance finds of
items of cultural

Loss of items of cultural or
heritage significance to

Should artefacts be found during excavations, work to
stop, DONRE to be contacted and items to be handled in

or heritage | future generations accordance with DONRE®s 1in
significance

Employment of | Possible social disruption | Engagement of workers from local village or district area
workforce and spread of disease where possible.

Awareness raising to workers on infectious disease
prevention including STls and HIG/AIDS and on code of
conduct to be observed on and off work sites.

Ensuring workers respect landowner boundaries and
observe health and safety procedures.

Engagement of
workers

Occupational health and
safety hazards

Contractors to appoint health and safety officers for each
site and to ensure regular briefing of construction
workforce on health and safety issues. Adequate
personal protective equipment to be provided to the
workforce.

Contractors to adopt the WB EHS Guidelines on OHS,
particularly those that relate to construction works.
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Activity Potential impact Mitigation Measures
Contracting and/or | Provision of stringent conditions for isolation;
carrying COoVID 19 | development and dissemination of a communicable
infection or other | disease prevention plan, training of workers in disease
communicable disease prevention, use of PPE
Community Hazards to the | Restriction of access to the construction sites. For work
health and | communities at the periphery of the sites, provide notices to the public

safety hazards

identifying hazards and erect safety barriers / covers for
areas of open excavation.

Contractors to adopt the WB EHS Guidelines on
Community Health and Safety, particularly those that
relate to construction works.

Occupational
health and
safety hazards

Hazards to workers

Contractors to appoint health and safety officers for each
site and to ensure regular briefing of construction
workforce on health and safety issues. Adequate
personal protective equipment to be provided to the
workforce.

Contractors to adopt the WB EHS Guidelines on OHS,
particularly those that relate to construction works.

Spoill and
debris storage,
transport and
disposal

Release of silt and other
fine particles into
waterways; gullying [/
slumping of deposited
material

Spoil disposal subplan:

Arrange for disposal in the following order of preference
(i) provision to communities for re-use and (ii) placing in
approved deposition sites

Provide surplus material to communities and members of
the public for re-use

- On condition that the material will be used in a
situation where it will be fully contained and not
release particles into nearby waterways and that
it will be contained and not prone to gullying or
slumping and that the site of usage is within 30km
of the subproject boundary

- Notice to be provided to the public that material
is available and that requests will be considered
by the project. Construction Supervision
Consultants to consider requests and ensure that
material is fit for intended purpose and will be
adequately contained

Place material in suitable deposition sites:

- Sites to be assessed and approved by
construction supervision consultants prior to use
and where necessary, provision for retention and
on-site drainage to be provided
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on measures for Operation of projecto

(Operators/owners will be responsible for all measures and include in their O&M cost)

Activities EHS issues | Mitigation measures
Wind or 1 Use of cover crops and diverse cropping to avoid periods when soil
Soil water surface is left bare of vegetation cover.
erosion erosion of 1 Scheduling of slope cutting work to the dry season
exposed
soils
Dumping Possible Collection and disposal of waste to be included in maintenance activities
of wastes | impaired organized by the water user groups
in canals operation of
etc structures
Release of 1 selection of fertilizer type, including organic fertilizer; dosage and
fertilizers, or frequency of application to be on the basis of soil tests to determine
pesticides chemical elements needs for each crop
Pilot farm | through 1 Farmers only purchase from a business that is licensed and
activities | improper authorized to sell fertilizer
(esp. use storage, 1 labelled with instructions in the Lao language in accordance with the
of handling or appropriate regulations
agrichem use 1 Farmers only use fertilizer that is registered for use in Laos
icals) 1 Fertilizer to be stored in a safe, covered location, and not close to

water bodies and housing

Use of Agro-chemicals need to follow principle of integrated pest control

which prioritize agronomy, physical and biological methods with chemical

method as the last resort (including herbicides, insecticides and

fungicides):

1 Must be supplied by the DAFO or a registered supplier, in packaging
bearing Lao language instructions. And registered for use in Laos

1 Dosage, application method and timing to be in accordance with
instructions supplied for the reagent

1 Protective equipment to be used in accordance with any instructions
supplied for the reagent

1 Agro-chemicals be stored in a safe, covered location, and not close
to water bodies and housing and not accessible to children

1 No crops harvested until after withholding periods for the agro-
chemicals have been expired

9 Produce to be collected and transported to the point of sale in clean
containers and clean sacks that do not have any chemical residues
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Table 18
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Environmental code of practice for agricultural activities in Output 2

(Project beneficiaries will undertake the measures, PMU/PIUs are responsible for supervision)

Environmental Code of Practice

Activities EHS issues Environment Practice Mitigation Measures
Crop selection | None -
Soil and site None -
assessment

Fertilizer: Inor

anic and organic

Fertilizer use
plan

Soil degradation
to excess
inorganic fertilizer
use

I Soil tests to determine chemical elements
needs (nitrogen, phosphate and potash) for
each crop

9 Fertilizer type, application rate and plan based
on use of soil test data (includes use of organic
fertilizer)

Farmers trained to know what fertilizer type is
needed and application rate- according to
assessment of soil and plant nutrient
requirements?* (Project and DAFO)

Farmers trained to know chemical elements
in organic fertilizer (Project and DAFO)
Farmers trained to keep a fertilizer use record
for each area of land (Project and DAFO)

Unregistered and
unsafe fertilizers
causing chemical

9 Farmers only purchase from a business that is
licensed and authorized to sell fertilizer
1 labelled with instructions in the Lao language in

Farmers have access to list of businesses
licensed to sell fertilizers (Project and DAFO
to provide)

1 Is only applied in dry weather (not before heavy
rainfall)

Fertilizer A : . : - :
contamination and accordance with the appropriate regulations Farmers have access to list of registered
Procurement o : . - . .
health hazards 1 Farmers only use fertilizer that is registered for | fertilizers (Project and DAFO to provide)
use in Laos Farmers trained to read fertilizer labels
(Project and DAFO)
Health hazard and | Fertilizer is: Farmers trained to know how to store
Fertilizer run off pollution of 9 stored in safe, covered location, and fertilizer (Project and DAFO)
water bodies 1 not close to water bodies and housing Farmers to ensure fertilizer is not stored
storage . :
close to their house or to water bodies
(Project and DAFO)
Runoff of surplus | Fertilizer: Farmers trained to calculate fertilizer
Fertilizer fertilizer -pollutes 1 Application rates based on soil test data and application rates for their crops 1 this
applliclzzation water bodies crop nutrient needs includes organic fertilizer (Project and DAFO)

24 As required by directive 0539/MAF of February 2011 Agreement of the Minister on Good Agriculture Practices for Produce Quality Management Standard
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Human health
hazard

Farmers use:
1 appropriate spreading equipment and methods
1 safety clothing (including mask and footwear)
for fertilizer application

Farmers trained the use of techniques for the
efficient application of fertilizer, including
organic fertilizer

Farmers trained in safe use of fertilizer
(application methods), and use of masks and
safety clothing

Agro-chemicals: including herbicides, insecticides and fungicides

Agro-
chemicals
procurement

Impacts on
human health and
water pollution
and biodiversity

Agrochemicals (includes herbicides, insecticides and
fungicides):
1 must be registered for use in Laos;
T supplied by a licensed authorized supplier;
1 securely packaged;
1 labelled with instructions in the Lao language
in accordance with the law?.

Farmers have access to list of businesses
licensed to sell agro-chemicals (Project and
DAFO)

Storage and
handling of
agro-
chemicals

Impacts on
human health,
water pollution
and biodiversity

All agro-chemicals to be:
1 securely packaged
9 stored in a secure, dry location not accessible
to children.

Used agro-chemical packaging and containers to be
removed from site of application and disposed of in a
safe and environmentally suitable manner

Farmers trained in the safe and compliant
storage and handling of agro-chemicals
(Project and DAFO)

Village authority to construct an agro-
chemical waste disposal facility (PONRE to
advise to ensure compliance with
environmental law)

Application on
crops

Impacts on
human health, soil
health, water
pollution and
biodiversity

Farmers apply agro-chemicals in compliance with
LaoGAP regulations:
9 Application rates as per regulations and label
recommendations
9 Targeted to specific pest and fungal threats
and weeds
Agro-chemicals are not applied near to water bodies or
in windy conditions

Farmers trained to know what agro-chemicals
are needed for control of:

9 crop pests

1 fungal diseases

1 weeds

Farmers trained in the safe and compliant
use of agro-chemicals:

25 As set out in decree No 258 /GOV of August 2017 Decree on Pesticide Management
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Adequate notice given to other farmers in the
community when agro-chemicals are to be applied

Farmers use:
1 appropriate equipment for the application of
agro-chemicals
1 suitable safety clothing (including mask and
footwear)

9 Application rates as per regulations
and label recommendations

9 Targeted to specific pest and fungal
threats and weeds

1 Safe application methods (equipment
and clothing)

Farmers trained in crop production
techniques that reduce vulnerability to weed
and pest attack, such as diverse cropping,
ensuring soil cover, and trapping of pests

Harvesting
and post-
harvest
handling of
produce

Impacts on
human health

No crops harvested until after withholding periods for
the agro-chemicals have been expired

Produce to be collected and transported to the point of
sale in clean containers and clean sacks that do not
have any chemical residues

Farmers trained to:
1 know withholding periods for all agro-
chemicals they use
1 ensure that only clean containers
including sacks are used for produce
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Representative Subprojects

D. Environmental Monitoring Plan

142. The purpose of quantitative monitoring plan is to monitor the environmental
impacts of the SP and assess the effectiveness of mitigation measures is presented in Table
19. The environmental monitoring plan includes compliance inspections to be undertaken
by the construction supervision consultants. Ambient monitoring will be undertaken on an
as needed basis by Independent Environmental Monitors, if the compliance inspections
determine that it is warranted or a complaint about noise, air or water quality is received.
Community Monitoring Boards will also be established for each SP to allow affected persons
provide direct feedback to the IAs on any negative impacts.

143. The results of environmental compliance inspection and monitoring activities will be
used to assess: (i) the extent and severity of actual environmental impacts against the
predicted impacts and baseline data collected before the project implementation; (ii)
performance or effectiveness of environmental mitigation measures or compliance with
pertinent environmental rules and regulations; (iii) trends in impacts; (iv) overall
effectiveness of EMP implementation; and (v) the need for additional measures corrective
actions if non-compliance is observed.

Table 19: Environmental Quantitative Monitoring Plan
Subject Parameters Location Frequency, means Responsible
Construction
Air pollution Air quality as perceived | Construction | Daily, monitoring by | CSC/
in relative terms by local | sites at all | observation Independent
residents subprojects monitoring
On receipt of | agency
When measurements are complaints, testing
instructed: Dust levels, by monitoring entity
and particulates (PMuo;
PM2s)
Water quality pH ; Temperature Selected When required by | CSC /
Turbidity, BOD, COD, | discharge CSC site inspectors | Independent
Faecal coliforms, Total | points from | and when receipt of | monitoring
nitrogen; Conductivity worksites complaints agency
Noise Noise  nuisance  as | Construction | Daily, monitoring by | CSC/
perceived by local | sites at all | observation Independent
residents subprojects monitoring
On receipt of | agency
complaints, testing
by monitoring entity
Operation
Fish migrations | Abundance of selected | Houay Gnang | Annually PAFO
fish species, as identified | fishway
by fishers via
consultation
Water quality in | pH ; Temperature Canal and | Annually Independent
the canal | Turbidity, BOD, COD, | distribution monitor
network Faecal coliforms, Total | networks, all
nitrogen; Conductivity. subprojects

E. Capacity Building and Training Plan

144. For construction, PIU staff in each province have had exposure to previous projects
operating in the province that have had environmental management plans to be
implemented and verified. Individual members of the PIUs however will have had some
experience or capacity in the implementation of EMPs, been acquired mainly on past or
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ongoing projects in the sector, but few staff will be thoroughly familiar with the requirements.
Support for EMP implementation, including a clear understanding of the principles of
environmental protection and the use of EMPs, inspection of ongoing and completed work
to check for compliance with EMP provisions and preparation of progress reports to
government and ADB, will be provided by the LIC. Training of PIU staff is therefore provided
for. The capacities of Contractors to manage site works in accordance with an EMP is not
certain. Training of contractorso staff i

145. For operation, the main stakeholders involved in scheme operation are the WUGs
(or, if and when formed, the WUAs) and PAFO and DAFO staff. In order to ensure that roles,
responsibilities and technical requirements for routine and periodic maintenance are clear,
training will be provided by WUG/WUA and PAFO/DAFO representatives. Table 20 outlines

the planned capacity building activities.

Table 20: Environmental training and capacity building

Subproject Target groups | Main content Method and Trainers

Phase

Preparation / PIU staff Principles of environmental safeguards | One day seminar per

pre-mobilization Obligations according to Lao PDR laws| province, handouts/

of Contractors and ADB requirements reference material to
be providedby LIC

Construction / 2 y i NI O| Obligations under law and contract 2 dayssimilar with
supervisory EMP requirementand measures training visits to sites,
staff (also PIU | Processes for inspection, consultation | handouts/reference
safeguards and measurement material. Provided by
staff ¢ Reporting LIC
refresher)

Operation PAFO staff; Sourcing, handling, storage and Half day training to
WUG/WUA application of agrochemicals WUG members.
representatives| Safe harvesting and handling practices | Material prepared by

forcrop€ ( KS &edlimenduredl’S| PAFO with LIC
Public outreach for waste management| assistance. by PAFO

F.

Grievance Redress Mechanism

146. This section presents the information and arrangements for addressing grievances
that may arise in connection with the project. The procedure is common to both social and
environmental safeguards arrangements for the Project. Under the Project, communications
with affected persons (Aps) will be designated to the Project Implementation Unit (PIU)
through the Project Implementation Consultants (PICs) in collaboration with PIU) that will be
established at provincial level, and provincial and district resettlement committees. One of
the important functions of the PMU is to ensure that the APs are aware of the procedures in
filing complaints or grievances that may arise during project implementation so that
unnecessary delays in civil works construction could be avoided. Upon mobilization, the
PMU will assign a desk unit to receive complaints from the APs or stakeholders related to
environment and social safeguards. Grievance and Redress Units (GRUS) at the provincial
and district levels will be mobilized, and they will be composed of the members of
resettlement committees. The Village Committees in each target village will also be advised
of their Afirst stopo rol®*e in relation

147. All affected households (AHHs) will be made fully aware of their rights, and the
detailed procedures for filing grievances and the appeal process will be published through
an effective public information campaign. A primer on grievance and redress mechanism
and appeals process will be disseminated to APs identified during social safeguard
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preparation and the grievance redress mechanism and appeal procedures will also be
explained in the project information booklet (PIB) that will be distributed to all AHHSs.

148. AHHs 6 grievances wil/l be received verbal

complaints, the GRU will be responsible to make a written record during the first meeting
with the AHHSs.

149. In cases where AHHs do not have the writing skills or are unable to express their
grievances verbally, it is a common practice that AHHs are allowed to seek assistance from
any recognized local NGO or other family members, village heads or community chiefs to
have their complaints or grievances written for them. Throughout the grievance redress
process, the responsible committee will ensure that the concerned AHHSs are provided with
copies of complaints and decisions or resolutions reached.

150. Grievances or complaints from affected persons will be solved in a timely and

satisfactory manner. The procedural steps for filing and resolution of grievance and

complaints are based upon the requirements set out i n Decree 8 4,

Compensation and Resettl ement Management i
described in Table 16 below. 066506

Table 21: Grievance Redress Mechanism Procedure

Stages

Activities/Procedures

Stage 1

At the village level, AP files a complaint/grievance verbally or in writing to
the Village Committee to seek faster resolution at village level. If unwritten
the VC will record details of the complaint and provide consideration based
on their traditional method of conciliation and mediation. Resolution is
within 5 days after the complaint/grievance was received.

Stage 2

If no solution or understanding is reached within 5 days, the AP can bring
the complaint at the district level. The GRU at the district level will meet the
AP, and resolve within 10 days after receiving the complaint.

Stage 3

If the AP is still unsatisfied or has not received any decision from the GRU
at the district level, he/she can seek redress at provincial GRU that should
decide the issue in 10 days.

Stage 4

If still unsatisfied with the decision of GRU at the provincial level, the AP
may lodge an appeal with MONRE and the PMU will monitor to ensure each
complaint is resolved within 10 days after receiving the appeal.

Stage 5

As a last resort, the AP may request the case be heard by either the

National Assembly or the local Court of Law.

151. If efforts to resolve disputes using the grievance procedures remain unresolved or
unsatisfactory, AHHs have the right to directly discuss their concerns or problems with the
ADBO s Environment, Natur al Resources and
Department through the ADB Lao Resident Mission (LRM). If AHHs are still not satisfied
with the responses of LRM they can directly contact the ADB Office of the Special Project
Facilitator. The Office of the Special Project Facilitator procedure can proceed based on the
accountability mechanism in parallel with the project implementation.
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VI. CONCLUSION

152. The project environmental assessment process has: (i) identified potential negative
environment impacts and appropriately established practicable mitigation measures; (ii)
received public support from the project beneficiaries and affected people; (iii) with the social
safeguard preparation process, established effective project GRM procedures; and (iv)
prepared an EMP including environmental management and supervision structure,
environmental mitigation and monitoring plans, and capacity building and training.

153. The overall finding of the environmental examination is that the project will not result
in significant adverse environmental impacts that are irreversible, diverse, or
unprecedented. Any minimal adverse environmental impacts associated with the project can
be prevented, reduced, or minimized through the appropriate application of mitigation
measures. It is therefore recommended that:

(i) the project's categorization as ADB environment category B is confirmed,;

(i) this IEE is considered sufficient to meet ADB's environmental safeguard
requirements for the project, and no additional studies are required; and

(i) the project be supported by ADB, subject to the implementation of the
commitments contained in the EMP and allocation of appropriate technical,
financial and human resources by the EA and IA to ensure these commitments
are effectively and expediently implemented.
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Appendix 1. Baseline monitoring tests reports

U330 a10-yred disgiinas) uax H3nudmondey Hiin.

& m LAO-UAE Laboratory and Environmental Services Co., Ltd.
s80 3, tandi 097, dw tuuseandey, the) Igeaam, uwmeugoosIiy.

woqel defosusiimsades ®e . Hom 3, No. 097, Nonsavang village, Xaysettha district, Vientiane Capital

Tel: 030 969 8989 www.lao-uacconsultant.com E-mail: marketing(@lao-uaeconsultant.com.

ANALYSIS REPORT
PROJECT NAME : SURFACE WATER QUALITY TESTING SERVICE 2023-020020,
CUSTOMER NAME : FRASER THOMAS,
ADDRESS : ANOU VILLAGE, CHANTHABURI DISTRICT, VIENTIANE CAPITAL, LAO PDR.
PHONE NUMBER : +856 20 5856 2082
SAMPLING SOURCE : HINBOUN TAI PUMP, HINBOUN RIVER
SAMPLE TYPE : SURFACE WATER RECEIVEDDATE  : MARCH 9, 2023
SAMPLING DATE : MARCH 9, 2023 ANALYSISDATE ~ : MARCH9 - 19,2023
SAMPLING TIME : 07:53 HOUR ANALYSIS NO. 1 2023/AA057
SAMPLING METHOD : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. £ 2023-020020
SAMPLING BY : LAO-UAE ENVIRONMENTAL MONITORING TEAM REPORT NO. - 2023/059
ANALYZED BY :sC
o FLS I rd RESULT e
PARAMETER UNIT METHOD OF ANALYSIS HINBOUN TAI L Dle"
| 2;3maes
pH % | - ELECTROMETRIC METHOD (SM: 4500-H"B) = _15(25%) -
TURBIDITY NTU NELPHELOMETRIC METHOD (SM: 2130 B) T 01
ELECTRICAL ‘ - _
CONDUCTIVITY % | umhos/cm ELECTRICAL CONDUCTIVITY METHOD (SM: 25108) 90.8 (25°C) 0.1
g’;_’\ff:g‘f“ oxram mglL AZIDE MODIFICATION METHOD (SM: 4500-0 C AND 5210 B) ND 10
C;;;.\:::;;OXYGEN mglL OPEN REFLUX METHOD (SM: 5220 B) ND 50
| TOTAL NITROGEN * mg/LN | PERSULPHATE METHOD (SM: 4500-N C) 014 0.1
MICROBIOLOGY o )
e IORM l MPN/ 100 mL l MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: 9221 E) ® 18
SAMPLE CONDITION ST =
WATER COLOUR/TURBID YELLOW/ CLEAR
SEDIMENT e S L | srown
M : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23" EDITION, 2017.
sc - THE TEST WAS SUBCONTRACTED TO THE ANOTHER LABORATORY.
ND - NON-DETECTABLE.
GoRmeT
ST &
'\‘g' UQ" o aqs }
W 4 > J
N
aw URATURIE0REY i
{ oum&’u and
1
'A'-;.xvmrwn» >
NS
TECHNICAL MANAGER N7 " 77539
MARCH 20, 2023
* DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL. Pt i = B B
» REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
n
LUF7801-1(1)
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Hom 3, No. 097, Nonsavang village, Xaysettha district, Vientiane Capital.

Tel: 030 969 8989 www.lao-uacconsultant.com E-mail: marketing@Ilao-uaeconsultant.com,

Flood and Drought Mitigation and Management Project: Initial Environmental Examination

ANALYSIS REPORT

PROJECT NAME : SURFACE WATER QUALITY TESTING SERVICE 2023-020020,

CUSTOMER NAME : FRASER THOMAS

ADDRESS : ANOU VILLAGE, CHANTHABURI DISTRICT, VIENTIANE CAPITAL, LAO PDR.

PHONE NUMBER : +856 20 5856 2082

SAMPLING SOURCE : MEKONG RIVER

SAMPLE TYPE : SURFACE WATER RECEIVED DATE  :MARCH 9, 2023
SAMPLING DATE : MARCH 9, 2023 ANALYSISDATE ~ :MARCH9-19,2023
SAMPLING TIME : 08:20 HOUR ANALYSIS NO. :2023/AA058
SAMPLING METHOD : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2023-020020
SAMPLING BY : LAO-UAE ENVIRONMENTAL MONITORING TEAM REPORT NO. :2023/060
ANALYZED BY :8C

) RESULT y
PARAMETER UNIT METHOD OF ANALYSIS HINBOUN TAI 2 DERRCTVON
- 2023/AA088 o

pH % - ELECTROMETRIC METHOD (SM: 4300-H- B) 7.5 (25°C) -
TURBIDITY % NTU NELPHELOMETRIC METHOD (SM: 2130B) 19 01
RLECIRICAL umhos/cm ELECTRICAL CONDUCTIVITY METHOD (SM: 2510 B) 93.4 (25°C) 01
CONDUCTIVITY % hos 2 ;
T o e mgl | AZIDE MODIFICATION METHOD (SM: 4500-0 C AND 5210 B) ND 10
gg:m::;léoxyom mglL OPEN REFLUX METHOD (SM: 5220 B) 64 50
TOTAL NITROGEN % mgL N PERSULPHATE METHOD (SM: 4500.NC) 0.20 0.1
MICROBIOLOGY® o

FAECAL COLIFORM ? g

SACHIA I MPN/ 100 mL l MULTIPLE-TUBE FERMENTATION TECHNIQUE (S5 9221 E) 23 18
SAMPLE CONDITION

WATER COLOUR/TURBID YELLOW/ CLEAR
SEDIMENT BROWN

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23" EDITION, 2017.

sC : THE TEST WAS SUBCONTRACTED TO THE ANOTHER LABORATORY

ND : NON-DETECTABLE,

“ 7 "
(MR. 1T HEUANGSAVW %
TECHNICAL MANAGER
MARCH 20, 2023
« DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
«  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
i
LUF.7.801-1(1)
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Hom 3. No, 097, Nonsavang village, Xaysettha district, Vientiane Capital,

Tel: 030 969 8989 www.lao-uaeconsultant.com E-mail: marketing@lao-uaeconsultant.com.

ANALYSIS REPORT
PROJECT NAME : SURFACE WATER QUALITY TESTING SERVICE 2023-020020.
CUSTOMER NAME : FRASER THOMAS.
ADDRESS : ANOU VILLAGE, CHANTHABURI DISTRICT, VIENTIANE CAPITAL, LAO PDR.
PHONE NUMBER : +856 20 5856 2082
SAMPLING SOURCE : PHALAY PUMP
SAMPLE TYPE : SURFACE WATER RECEIVED DATE  : MARCH 10, 2023
SAMPLING DATE : MARCH 10,2023 ANALYSISDATE ~ :MARCH 10- 19,2023
SAMPLING TIME :07:20 HOUR ANALYSIS NO. : 2023/AA059
SAMPLING METHOD : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. 12023020020
SAMPLING BY : LAO-UAE ENVIRONMENTAL MONITORING TEAM REPORT NO. :2023/061
ANALYZED BY :sC
) RESOLY DETECTION
PARAMETER UNIT METHOD OF ANALYSIS PHALAY Shae
2023/AA059 :
| pH® - ELECTROMETRIC METHOD (SM: 4500-H' B) 65(25°C) -
TURBIDITY © NTU NELPHELOMETRIC METHOD (SM: 2130B) 110 01
RUECIRICAL umhos/em | ELECTRICAL CONDUCTIVITY METHOD (SM: 2510 B) 269 (25°C) 01
| conpucTiviTy*® | 7 ) : gt : :
:m:f“ OXAGBN mglL AZIDE MODIFICATION METHOD (SM: 4500-O C AND 5210 B) 23 10
SE“MT:;?“GEN mglL OPEN REFLUX METHOD (SM: 5220 B) ’ 96 50
TOTAL NITROGEN % mg/L N PERSULPHATE METHOD (SM: 4500NC) ND ol
MICROBIOLOGY * i )
:ﬁ;ﬁmmm MPN/100mL | MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: 9221 E) 17,000 18
SAMPLE CONDITION
WATER COLOUR/TURBID YELLOW/ TURBID
SEDIMENT B - VLGN
SM _ STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23% EDITION, 2017.
sc | THE TEST WAS SUBCONTRACTED TO THE ANOTHER LABORATORY.
ND - NON-DETECTABLE.
TECHNICAL MANAGER
MARCH 20, 2023
« DONOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
+  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
11
LUF7801-1(1)

66



67 Lao PDR: Flood and Drought Mitigation and Management Project: Initial Environmental Examination

AN 0380 aro-gied disginaey xar HSnwdimondsy fin.

" LAO-UAE Laboratory and Environmental Services Co., Ltd.
884 3, (anii 097, Gru Twuseman, (Je) tetsnny, wasuyologiy.
soied ffoesaiimiades e Hom 3, No. 097, Nonsavang village, Xaysettha district, Vientiane Capital.
Tel: 030 969 8989 www.lao-uaeconsultant.com E-mail: marketing@]lao-uaeconsultant.com.
e —————————————————————————————— ———————————————

ANALYSIS REPORT
PROJECT NAME : SURFACE WATER QUALITY TESTING SERVICE 2023-020020.
CUSTOMER NAME : FRASER THOMAS.
ADDRESS : ANOU VILLAGE, CHANTHABURI DISTRICT, VIENTIANE CAPITAL, LAO PDR.
PHONE NUMBER : +856 20 5856 2082
SAMPLING SOURCE : PHAPONG 1 PUMP
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : MARCH 10, 2023
SAMPLING DATE : MARCH 10, 2023 ANALYSIS DATE :MARCH 10 - 19,2023
SAMPLING TIME : 07:50 HOUR ANALYSIS NO. 1 2023/AA060
SAMPLING METHOD : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. 1 2023-020020
SAMPLING BY : LAO-UAE ENVIRONMENTAL MONITORING TEAM REPORT NO. :2023/062
ANALYZED BY :SC
) . - RESULT
PARAMETER UNIT METHOD OF ANALYSIS PHAPONG 1 "m’o"
2023/AA060
pH = - ELECTROMETRIC METHOD (SM: 4500-H'B) 7.1 (25°C) -
TURBIDITY NTU NELPHELOMETRIC METHOD (SM. 2130B) I 01
RocTRICAL wmhos'cm | ELECTRICAL CONDUCTIVITY METHOD (SM: 2510 B) 537 (25°C 01
CONDUCTIVITY SARTIT) METHOR.O) ol N fuo e 2RGS0 :
:‘:::':;",f“ IXTGRN mg/L AZIDE MODIFICATION METHOD (SM: 4500-0 C AND 5210 B) 35 10
gmghoxmm mgll OPEN REFLUX METHOD (SM: 5220 8) 156 1 50
TOTAL NITROGEN mgLN | PERSULPHATE METHOD (SM: 4300-N C) ND I 01
MICROBIOLOGY * -
;:Eci;;&omom MPN/100mL | MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: 9221 E) ‘ 170 18
SAMPLE CONDITION =
WATER COLOUR/TURBID YELLOW/ TURBID
| SEDIMENT ) ) YELLOW
SM - STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 EDITION, 2017
sc : THE TEST WAS SUBCONTRACTED TO THE ANOTHER LABORATORY.
ND : NON-DETECTABLE.
— S TR S Tt & 4 ) J {
oh & -
o umn"nﬁjuomu e
90
{AQ-UAE Laborateey and
TECHNICAL MANAGER
MARCH 20, 2023
+ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
+  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
n
LUF7801-K{1)
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LAO-UAE Laboratory and Environmental Services Co., Ltd.
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Hom 3. No. 097, Nonsavang village, Xayscttha district, Vientiane Capital.

Tel: 030 969 8989 www.lao-uacconsultant.com E-mail: marketing@lao-uaeconsultant.com.
e ———————————

ANALYSIS REPORT
PROJECT NAME : SURFACE WATER QUALITY TESTING SERVICE 2023-020020,
CUSTOMER NAME : FRASER THOMAS.
ADDRESS : ANOU VILLAGE, CHANTHABURI DISTRICT, VIENTIANE CAPITAL, LAO PDR.
PHONE NUMBER + +856 20 5856 2082
SAMPLING SOURCE : PHAPONG 2 PUMP
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : MARCH 10, 2023
SAMPLING DATE : MARCH 10, 2023 ANALYSIS DATE : MARCH 10 - 19, 2023
SAMPLING TIME : 08:15 HOUR ANALYSIS NO. : 2023/AA061
SAMPLING METHOD : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. < 2023-020020
SAMPLING BY : LAO-UAE ENVIRONMENTAL MONITORING TEAM REPORT NO. : 2023/063
ANALYZED BY 1 8C
) RESULT
PARAMETER UNIT METHOD OF ANALYSIS PHAPONG 2 e BL:MC:")N
HE | 2023/AA061
pH® - ELECTROMETRIC METHOD (SM: 4500-H B) 59 (25°C) -
TURBIDITY NTU NELPHELOMETRIC METHOD (SM: 2130 B) 1,400 o1
ELECTRICAL ; 7
oAl pmhosiem | ELECTRICAL CONDUCTIVITY METHOD (SM: 2510 B) 267 (25°C) o1
gmg'f“' ORYOEN mglL AZIDE MODIFICATION METHOD (SM: 4500-0 C AND 5210 B) 22 10
Sorei Aotdal mglL OPEN REFLUX METHOD (SM: 5220 B) 560 s0
TOTAL NITROGEN mg/LN | PERSULPHATE METHOD (SM:4500NC) 03 01
MICROBIOLOGY % : == e
FAECAL COLIFORM i
Sppalyy MPN/ 100 mL I MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: 9221 E) 13 18
SAMPLE CONDITION
WATER COLOUR/TURBID BROWN/ TURBID
SEDIMENT BROWN
M - STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23% EDITION, 2017,
sc THE TEST WAS SUBCONTRACTED TO THE ANOTHER LABORATORY.
gomnent @
&
<3 . A
e 5L
RIGO0REL | P

(MR. APHISIT HEUANGSAVANRN: it S >,
TECHNICAL MANAGER Y, !D.&)‘) ’J}/
MARCH 20,2023 e

+  DONOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
* REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

1”1
LUF7801-1(1)
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0 03%0 aro-ged disgiinae) aar H3mudcondey .
_m LAO-UAE Laboratory and Environmental Services Co., Ltd.

sau 3, (antt 097, Y tuuammadry, ey Yamnns, wasugologyEy.
soyel dofmealionduadeu ¥ Hom 3, No. 097, Nonsavang village, Xaysettha district, Vientiane Capital.

Tel: 030 969 8989 www.lao-uacconsultant.com E-mail: marketing(@lao-uaeconsultant.com.
e ———————————————————————

ANALYSIS REPORT
PROJECT NAME : SURFACE WATER QUALITY TESTING SERVICE 2023-020020,
CUSTOMER NAME : FRASER THOMAS.
ADDRESS : ANOU VILLAGE, CHANTHABURI DISTRICT, VIENTIANE CAPITAL, LAO PDR.
PHONE NUMBER : +856 20 5856 2082
SAMPLING SOURCE : PHAPONG 3 PUMP
SAMPLE TYPE : SURFACE WATER RECEIVEDDATE  : MARCH 10,2023
SAMPLING DATE : MARCH 10,2023 ANALYSISDATE  : MARCH 10- 19,2023
SAMPLING TIME :08:30 HOUR ANALYSIS NO. : 2023/AA062
SAMPLING METHOD : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. 2023-020020
SAMPLING BY : LAO-UAE ENVIRONMENTAL MONITORING TEAM REPORT NO. £ 2023/064
ANALYZED BY :SC
‘ N b RESAT . rrEcmion
| PARAMETER | UNIT METHOD OF ANALYSIS PHAPONG 3 2 s
‘ 2023/AA062
[ g™ 3 ELECTROMETRIC METHOD (SM: 4500-0 B) 57@25°C) :
| TURBIDITY % [~ NELPHELOMETRIC METHOD (SM: 2130 B) 2,300 01
| S umhosiem | ELECTRICAL CONDUCTIVITY METHOD (SM: 2510 B) 242(25°C) o1
oo mgl | AZIDE MODIFICATION METHOD (SM; 4500-O C AND 5210 B) 14 10
SHEMICAL O3/ GRN mgL | OPENREFLUX METHOD (SM: 5220 B) %20 50
mgLN | PERSULPHATE METHOD (SM: 4500-N C) ) 04l X
FAECAL COLIFORM = R A AT HATRATE
sy rmm./ 100mL [ MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: 9221 E) 1 18
SAMPLE CONDITION
WATER COLOUR/TURBID BROWN/ TURBID
SEDIMENT e BROWN
M - STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23% EDITION, 2017,
sc  THE TEST WAS SUBCONTRACTED TO THE ANOTHER LABORATORY.
TECHNICAL MANAGER 2 Y
N 699
MARCH 20,2023
+ DONOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
+  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
n
LUF.7801-1())
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P 0330 avo-gied disyfinae] xar U3nudondsy d1in.
L.’/J \ = LAO-UAE Laboratory and Environmental Services Co., Ltd.

; S8 3, (ani 097, o Yuusands, (e s, wneugoos v,
'55 moqual defomneslimdu W0 Hom 3, No. 097, Nonsavang village, Xaysettha district, Vientiane Capital.

Tel: 030 969 8989 www.lao-uacconsultant.com E-mail: marketing@lao-uaeconsultant.com,
e —————————————————————————

ANALYSIS REPORT
PROJECT NAME : SURFACE WATER QUALITY TESTING SERVICE 2023-020020.
CUSTOMER NAME : FRASER THOMAS.
ADDRESS : ANOU VILLAGE, CHANTHABURI DISTRICT, VIENTIANE CAPITAL, LAO PDR.
PHONE NUMBER +856 20 5856 2082
SAMPLING SOURCE : 1 KM FROM NAM HOUM DAM INTAKE
SAMPLE TYPE : SURFACE WATER RECEIVEDDATE  : MARCH 10, 2023
SAMPLING DATE : MARCH 10,2023 ANALYSISDATE  :MARCH 10-19,2023
SAMPLING TIME :12:15 HOUR ANALYSIS NO. : 2023/AA063
SAMPLING METHOD : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. 2023020020
SAMPLING BY : LAO-UAE ENVIRONMENTAL MONITORING TEAM REPORT NO. : 2023/065
ANALYZED BY :SC
‘ = RESULT o N
PARAMETER unIT METHOD OF ANALYSIS NAM HOUM 1 e i
\ 2023/AA063
—
[pH® : ELECTROMETRIC METHOD (SM: 4500-H- B) 76 25°C) -
| TURBIDITY % NTU NELPHELOMETRIC METHOD (SM: 2130 B) 49 0.
e P umhosiem | ELECTRICAL CONDUCTIVITY METHOD (SM: 2510 B) 492(25°C) ol
B i mgl | AZIDE MODIFICATION METHOD (SM: 4500-O C AND 5210 B) 20 10
AL Xy mglL OPEN REFLUX METHOD (SM: 5220 B) 128 50
| TOTAL NITROGEN mgLN | PERSULPHATE METHOD (SMi4500NC) 038 o1
| MICROBIOLOGY ** — = = B —
FAECAL COLIFORM ; QU
oy l MPN/ 100 mL [ MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: 5221 E) <18 18
SAMPLE CONDITION
WATER COLOUR/TURBID YELLOW/ CLEAR
SEDIMENT - YELLOW
M - STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23% EDITION, 2017.
sc  THE TEST WAS SUBCONTRACTED TO THE ANOTHER LABORATORY.

TECHNICAL MANAGER
MARCH 20, 2023

+ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
+  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

11
LUF.7801-1(1)
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LAO-UAE Laboratory and Environmental Services Co., Ltd.
s8U 3, tand 097, Jw Tuusuno, (e tamon, umeugologyEy.

Hom 3, No, 097, Nonsavang village, Xaysettha district, Vientiane Capital.
Tel: 030 969 8989 www.lao-uaeconsultant.com E-mail; marketing/@lao-uacconsultant.com,

ANALYSIS REPORT

PROJECT NAME : SURFACE WATER QUALITY TESTING SERVICE 2023-020020,
CUSTOMER NAME : FRASER THOMAS
ADDRESS : ANOU VILLAGE, CHANTHABURI DISTRICT, VIENTIANE CAPITAL, LAO PDR.
PHONE NUMBER : 4856 20 5856 2082
SAMPLING SOURCE : 2 KM FROM NAM HOUM DAM INTAKE
SAMPLE TYPE : SURFACE WATER RECEIVED DATE  : MARCH 10,2023
SAMPLING DATE : MARCH 10,2023 ANALYSISDATE  : MARCH 10- 19,2023
SAMPLING TIME +12:30 HOUR ANALYSIS NO. : 2023/AA064
SAMPLING METHOD : GRAB, GRAB AND STERILE TECHNIQUE WORK NO.  2023-020020
SAMPLING BY : LAO-UAE ENVIRONMENTAL MONITORING TEAM REPORT NO. 20231066
ANALYZED BY :§C

. RESULT [

PARAMETER UNIT METHOD OF ANALYSIS NAM HOUM 2 “1:;::0"
2023/AA064
pH¥* - ELECTROMETRIC METHOD (SM: 4500-H B) 75(25°C) - ‘
TURBIDITY % NTU | NELPHELOMETRIC METHOD (SM: 2130 B) 48 G
FLECTRICAL pmhosiem | ELECTRICAL CONDUCTIVITY METHOD (SM: 2510 B) 41525%) o1
coNpucCTIVITY® | S0 : ;
SL“MAWN;‘],S”' OXYGEN e AZIDE MODIFICATION METHOD (SM: 4500-O C AND 5210 B) 23 10
g:mg}coxvom mglL OPEN REFLUX METHOD (SM: 5220 B) 96 50
TOTAL NITROGEN % mgLN_ | PERSULPHATE METHOD (SM: 4500-N C) i ND or
MICROBIOLOGY % =T Tanan
::lécr;;liomom l MEN/ 100 mL l MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: 9221 E) <18 18
SAMPLE CONDITION o ' ) e
WATER COLOUR/TURBID YELLOW/ CLEAR
SEDIMENT e YELLOW
M - STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 239 EDITION, 2017
sc : THE TEST WAS SUBCONTRACTED TO THE ANOTHER LABORATORY.
ND . NON-DETECTABLE,
- gauigeih
S o
AL/ UREO. Ny
2,
(MR. APHISIT HEUANGSAY.
TECHNICAL MANAG!
MARCH 20, 2023
+ DONOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
+  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
"
LUF7801-1(1)
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Appendix 2: Photos of Consultations, Nam Houm Scheme

Photographs

Meeting with PONRE officers of Vientiane Capital

Meeting with fish and pig farm owners along
the Nam Houm irrigation canal
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et

Connected channels and sub-gates

Nam Houm reservoir in 2018, when the water level was at the level of the crest of the dam
R Y y . gae

The household nearby the proposed headwork of | Condition of some existing irrigation
Nam Houm channels
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Participant List

No | Name Position Organization Phone #
1 Mr. Saykham | Head of DOI DAF of Vientiane Cap 020 59789185
Phenkhamphy
2 Mr. Phetsamone | Head of center Nam Houm Irrigation Office | 020 55344465
Phonphila
3 Mr. Anousith TRTA Eng Consultant TRTA Team 020 56614186
4 Mrs. TRTA Env Consultant TRTA Team 020 58667070
Souksakhone
5 Mrs. Technician DOI_MAF 020 99921191
Thipphaphone
6 Mr. Stephen | Environmental expert Fraser Thomas 020 96695506
Eagle
7 Mr. Kevin Smith | Irrigation Engineering | Fraser Thomas 020 96630302
expert
8 Mr. Inpunya Technician Nam Houm i Nam Xuang | 020 55646511
center
9 Mr. Norkham Vice head of center Nam Houm i Nam Xuang | 020 55462681
center
10 | Mr. Thavysouk Technician DOI- Vientiane Capital 020 55655266
11 | Mr. Chanhsouk | Technician Nam Houm i Nam Xuang | 020 55291390
center
12 | Mr. Thongphan | Deputy Head of DONRE | Naxaithong District DONRE | 020 5561 5414
Luangsyyotha
13 | Mrs. Lodchana Dead of division Environment Division of
VTE Capital
14 | Ms. Khamla Technician Water Division of VTE Cap
Mr. Vilaysack Technician Environment Division of | 020 5241 3215

VTE Capital
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Scanned participant List:
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Annex 3: Consultations, Houay Gnang Scheme

Meeting with POI of Borikhamxay province:

Phapong_ Thaphabat District
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\ 4 \ 7 - \
Consultation meeting on the potential improving the Irrigation Facilities, at Thaphabat District,
at Ban Phapong
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rYs ,

Meeting with the District griculture Office, safe storage of pesticides observed at Thaphabat
DAFO
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Phapong 1

Phapong 2
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Phapong 3

Palay i Thaphabath District

81



82 Lao PDR: Flood and Drought Mitigation and Management Project: Initial Environmental Examination

82



83 Lao PDR: Flood and Drought Mitigation and Management Project: Initial Environmental Examination

Houay Gnang head works and scoured access road

List of Participants

No | Name Position Organization Phone #
1 Mr. Santy Provincial technical | Climate = Change  Division, | 020 5282 4341
officer Bolikhamxay PONRE

83




84

Lao PDR: Flood and Drought Mitigation and Management Project: Initial Environmental Examination

2 Mr. Anun | Provincial technical | Watershed management, Water | 020 5924 6668
Phimmasone officer Division, Bolikhamxay PONRE
3 Mr. Inpun Head of District | Pakxan District Environmental | 020 020 5860 9555
Environmental Office | Office
4 Ms. Arounny Vice Head of District | Thaphabath District | 020 9956 3850
Environmental Office | Environmental Office
5 Mr. Head of Division District irrigation office 020 23400368
SouthinSisouphan
6 Mr. Vilaysack | Head of POI Bolikhan POI 020 2211 7776
Phuntouvong
7 Mr. Thongkham Village chief Phapong village 020 2338 7207
8 Mr. Sone Chanthavy | Secretary party Water User Group 020 5495 9696
9 Mr. May Vice Head of Unit Water User Group 020 5573 0139
10 | Mr. Mounthala Head of Unit Water User Group 030 9744825
11 | Mr. Sengthong Vice chief Village 030 2205128
12 | Mr. Somsanith Deputy Head Office Agriculture and forest office 020 2233 6125
13 | Mr. Somvung Deputy Head of | Provincial AF Division 020 5554 0191
Division
14 | Mr. Phosonexay Head of Division Irrigation Division 020 5563 9595
15 | Mr. Aloun Guards Village guards 020 59312409

Scanned participant List:
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