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I.
A.

INTRODUCTION

Background

1.
This report is prepared and submitted as Annex of the Final Report for ADB TA No.
6456-REG, the Project Preparatory Technical Assistance (PPTA) for preparing the Greater
Mekong Subregion Flood and Drought Risk Management and Mitigation Project in Lao PDR.
This PPTA is based on an agreement between ADB and the Government of Lao PDR and
funding of the PPTA is under a grant from the ADB.
2.
The main outcome of this PPTA will be a feasibility study report for preparing the Greater
Mekong Subregion Flood and Drought Risk Management and Mitigation Project in Lao PDR, to
be financed by ADB and potential development partners.
3.
The subprojects provide for building and rehabilitation some infrastructures such as:
irrigation canal system, dikes, and weir, pump to improve flood and drought risk protection and
mitigation of subproject areas in Mekong river basin in Vientiane. The subproject included a
non-structural subproject, dealing with Improving forecasting models and procedures for
Department of Meteorology and Hydrology (DMH).
4.
The initial environmental examination (IEE) has to be finalized and submitted to ADB
and Government of Lao PDR for the subprojects approvals. This IEE report is in accordance
with the laws and regulations mentioned in Lao PDR and ADB Environmental Assessment (EA)
Guidelines, and Rapid Environmental Assessment Checklists 2003. The IEE is undertaken
during project preparation work and is to be updated during the implementation phase. The
report also describes the Environmental Management Plan (EMP) proposed for the subproject.
B.

Objective

5.

The overall objectives of IEE report are to:
a)
b)

c)
d)
C.

Describe the existing natural and socioeconomic resources in and surrounding
subproject areas;
Identify and assess potential significant impacts based on existing environmental
condition during project pre-construction, construction, and operationmaintenance stages;
Identify and recommend mitigation measures to minimize any potential impacts
caused by any subproject activity, and ,
Develop environmental management plan and cost estimate, including the
monitoring plan during construction and operation stage

Purpose of the Report

6.
This report gives an account of the IEE of the proposed subprojects under the Greater
Mekong Subregion Flood and Drought Risk Management and Mitigation Project in Vientiane.
The IEE was conducted during subprojects‟ preparation to identify the impacts of the proposed
activities on the environment. Suitable measures are recommended to mitigate the identified
adverse environmental impacts arising from the implementation of the subprojects.
7.
The IEE was conducted in accordance with ADB‟s Safeguards Policy Statement (June
2009), Environmental Assessment Guidelines (2003), and Environmental Guidelines for
Selected Irrigation and Drainage Development Projects and relevant environmental policies and
guidelines of the Government of Lao PDR (GOL).
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8.
The IEE was carried out abiding by the Environment Policy of Safeguard‟s Policy
Statement ADB (July 2009), Environmental Assessment Guidelines ADB (2003), and
Environmental Guidelines for Selected Irrigation and Drainage Development Projects of the
Asian Development Bank (ADB) and relevant environmental policies and guidelines of the
Government of Lao PDR (GOL).
D.

Project Category

9.
The subproject is classified under ADB guidelines/rules as a Category ‘B’ project.
Such projects are judged to have some adverse environmental impacts occurring mostly in
construction phase, but of lesser degree and/or significance than those for Category „A‟
projects. An IEE is required to determine whether or not there is a likelihood of any significant
environmental impacts warranting an EIA. If an EIA is not needed, the IEE is regarded as the
final environmental assessment report.
10.
Under GOL regulations, Decree on project investment concerning Environmental
Assessment for IEE or EIA (No.697/PMO-WREA), dated 12 March, 2010, in Lao all of the
proposed subprojects are rehabilitation subprojects, where only some components are new
constructions at small scale, so, only an IEE is required.
E.

Extent of the Initial Environmental Examination (IEE)

11.

The IEE involves the following activities:
a)
b)

c)
d)
e)

Gathering available baseline information on the physical / chemical, biological,
and socio-economic environment of the sub-project area.
Screening of potential impacts related to the sitting, design, construction, and
operation phases, to distinguish those that are likely to be significant and would
warrant further study.
Recommending measures to mitigate possible adverse impacts.
Provide guidance on appropriate institutional arrangements for environmental
monitoring.
Findings of site reconnaissance, results of social surveys, results of water quality
tests and analyses, technical descriptions based on the preliminary engineering
designs (contained in the Draft FS Reports of proposed components), as well as
the outcome of discussions with PIS of Vientiane Capital and Saravane,
Provinces , and provincial authorities, have been integrated into this IEE.
II.

POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK

12.
Both ADB and relevant Vietnamese environmental guidelines and regulations were used
for preparation of the IEE for the Flood and Drought Risk Management and Mitigation Project in
Lao PDR
13.

Relevant GOL Environmental Regulations are:
(i)
(ii)
(iii)
(iv)

Environmental Protection Law, 1999, No.02/NA
Forestry Law, 2007, No.06/NA
Wildlife and Aquatic Law, 2007, No.07/NA
Regulation on Monitoring and Control of
No.122/STENO

Wastewater

Discharge,1998,
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(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)
(xiii)
14.

Decision on the Management of Quality Standards for Drinking Water and
Household Water Supply, 2005, No.1371/MoH
Provision on Discharge of Domestic Sewage and Wastewater from Industrial
Factories, 2005 , No.326/IH No.326/IH
Agreement
on
the
National
Environmental
Standards,
2005,
No.2734/PMO.WREA
Regulation on Environmental Assessment in the Lao PDR, 2000, No. 1770/STEA
Draft Decree on the Environmental and Social Impact Assessment in the Lao
PDR
Land Law, 2003, No.04/NA No.04/NA
Decree on the Compensation and Resettlement of the Development Project,
2005, No.192/PM
Regulation for Implementing Decree on Compensation and Resettlement of
People Affected by Development Projects, 2006, No. 2432/STEA
Decree on project investment concerning Environmental Assessment for IEE or
EIA (No.697/PMO-WREA, dated 12 Mar 2010 in Lao

Relevant ADB Environmental Guidelines include:
(i)
(ii)
(iii)
(iv)
(v)
(vi)

Safeguard Policy Statement. ADB, 2009
Operation Manual Bank Policies (BP) on Safeguard Policy Statement. ADB, 2009
Environment Policy of the Asian Development Bank, November 2002.
Environmental Assessment Guidelines, 2003 – Annex-3, Content and Format of
Initial Environmental Examination (IEE).
Environmental Guidelines for Selected Agricultural and Natural Resources
Development Projects (November 1991).
Rapid Environmental Checklist. ADB, 2003
III.

A.

DESCRIPTION OF THE SUBPROJECTS

The Subproject Area

15.
The subprojects within Lao PDR Country of the Greater Mekong Subregion Flood and
Drought Risk Management and Mitigation Project are located in the Middle Mekong River Basin.
The subprojects are concerned with Flood Protection and Drought Mitigation, Irrigation
Development and Water Control Gates Construction.

4

Map III.1: Major Sub-basins in Lao PDR
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B.

The Prioritizing Projects and Project Location

16.
There are two subprojects in Lao PDR proposing to upgrade the Flood Protection and
Irrigation Development in Middle Mekong River Basin in Lao PDR. List of subprojects is given in
Table 3.1 below.
Table 3.1: List of subprojects

C.

No.

Name of Subprojects

Province

1

Flood protection Project

Southern
of
Vientiane Capital

New/ Upgrading/
Rehabilitation
Upgrading & new
construction

2

Irrigation
Project

Southern
of
Vientiane Capital

Upgrading & new
construction

Development

Remarks
Flood Protection
Dike,
Water
control
gate,
Pumping Station
Pumps
for
irrigation, weirs,
canal systems

Structural Projects Description
a.

Location

17.
The project area covers 5 districts: Saysettha, Sisattanak, Hatsaifhong, Saythani and
Pakngum, and 21 villages, with a population of more than 2,500 families.
b.

Needs for the subproject

18.
The subprojects‟ areas normally endure serious damages caused by floods. The 2008
flood, affected 163 villages, 69,653 families, live stocks, 4,423 ha paddy rice, and 4,680 ha
cultivated areas. The flood existed for 1 month and caused the monetary loss of approximately
70Billion LAK (US$8.248 million). The subprojects are required to protect Vientiane Capital city
from flood and mitigating drought conditions.
D.

Objectives
a.

b.

c.

d.

e.
f.

To protect agricultural, industrial, urban and settlement areas as well as
infrastructures from 100-year return period flood by constructing flood
embankment along the Mekong River;
To reclaim the inundated paddy fields for 4500 ha of paddy cultivation
during rainy season and to protect infrastructures, industries, urban and
settlement areas from inundation by installing drainage pumps in Mak
Hiao and Houy Deua Rivers;
To provide irrigation facilities in agricultural lands along the Mak Hiao
River to increase the crop production and thereby, to improve the living
conditions of farmers and enhance food security in the nation;
To provide transportation facilities to people by using flood embankment
as road for villages and for promoting markets of agricultural products of
villages;
To promote internal trade and to improve the livelihood of people;
To assist on the implementation of the master plan on industrial and
urban development in Vientiane Capital (2010-20) prepared by Ministry of
Public Works and Transport (MPWT) by providing necessary flood
protection measures.
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E.

Outline Description
a.

b.

c.
d.

e.

Construction of flood dike-cum-road: A 29 km long flood dike-cum-road
will be constructed along the Mekong River. The dike existing between
Lao Star Satellite Station (at 1554 km of Mekong) and Nong Khai
Friendship Bridge along the Mekong River will be rehabilitated or newly
constructed to make it usable for flood dike-cum-road purpose. For the
stretch, between Nong Khai Friendship Bridge and Mak Hiao River (at
1525 km of Mekong), the height of the existing road along the Mekong
River will be raised to make it usable for flood dike-cum-road purposes.
Installation of pumps and weirs: Pumps and weirs will be installed at 4
places for irrigation in Mak Hiao River. The pumps and weirs will be
installed at: 1) Bolek: proposed dry season irrigation area by the pump is
350ha. 2) Donkhuay: proposed dry season irrigation area by the pump is
350ha. 3) Nalong-3: dry season irrigation area by the pump is 250ha. 4)
Mak Hiao-1: dry season irrigation area by the pump is 350ha and
extension of canal by 500m.
Canal construction or rehabilitation: About 2.5 km long irrigation canals
will be constructed newly or rehabilitated.
Installation of drainage pumps: At two locations drainage pumps are
proposed to be installed for pumping water into the Mekong River, when
the flood water stagnats in agricultural lands and in settlement areas due
to heavy rainfall. The proposed two locations for drainage pump
installation are: Mak Hiao-1 and Huay Dua.
Construction of flood control gates: Dual type (sluice and flap gates
together) flood control gates are proposed to be constructed at three
places. The proposed 3 locations for constructing the flood control gates
along the flood dike are: Mak Hiao-2, Simmano and Xiang Khoung. The
flap gates are proposed to check the back water from the Mekong River
during floods and protect agricultural lands and settlements areas from
flooding. The sluice gates are proposed for storing water in streams for
irrigation in dry season.

Map III.2: Location Map of Flood Protect
Dike in Vientiane Capital

Map III.3: Existing Mekong River
Embankment - Rehabilitation of the
existing protection dike by increasing
road elevation- Increase of 0.5m from
road/embankment foundation with 29
km of length
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IV.
A.

DESCRIPTION OF THE ENVIRONMENT

Physical Environment
1.

Climate

19.
Lao PDR. The climate is monsoon tropical, but wide variations in temperatures occur in
different areas because of variations in elevation. The wet summer season prevails from May to
October, with rainfall averaging approximately 1,700 millimeters (i.e. 70 inches). A dry, cool
season extends from November to February. The rest of the year is hot and humid.
20.
The sub-tropical climate is dominated by the southwest monsoon which brings high
rainfall, high humidity and high temperatures from mid April to mid October. Average
temperature ranges from around 200C in mountainous areas and 25-270C in the plains. There
are three main agro-climatic zones:
(i)
The mountainous north: with elevations over 1000m and steep slopes, is
dominated by moist to dry sub-tropical climate with annual rainfall between 15002000mm.
(ii)
The mountainous parts of center and south: with elevations between 500-1000m
with generally moderate slopes, is dominated by a tropical monsoon climate with
annual rainfall 2000-2500mm on the Bolovens plateau.
(iii)
The plains: Plains are located along the Mekong River and its tributaries
including the Vientiane plain, the narrow plain Bolikhamxay province and the
larger plain from northern Khammouane province to the southern Savannakhet
province and a series of smaller plains in the southern provinces (Champasack,
Saravane, Attapeu). These areas are inhabited by more than 50 percent of
population and are dominated by a moist to dry tropical climate with annual
rainfall 1200-2000 mm.
21.
Vientiane. The climate is monsoon tropical, but wide variations in temperatures occur in
different areas because of variations in elevation. The wet summer season prevails from May to
October, and dry and cool season extends from about November to February. The rest of the
year is hot and humid. The sub-tropical climate is dominated by the southwest monsoon which
brings high rainfall, high humidity and high temperatures from mid April to mid October. Average
temperature ranges from 25-270C, the mean annual rainfall is 1200-2000 mm.
22.
The rain is concentrated in the months of May to September, accounting for 75-80% of
the total annual rainfall. Uneven rainfall distribution throughout the year results in flooding in the
rainy season and drought in the dry season. The prevailing wind directions are south-west
during the dry and southwest during the rainy season. Climate data of the Project area is
presented in Table 4.1.
Table 4.1: Climate data of the project site
Indicator
Temperature

Vientiane
O

25-27 C

Number of sunshine hours

2420 hours

Rainfall
Relative humidity

1,700 mm
78%
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2.

Geology

23.
Lao PDR has distinguished topography by a mountainous area extending throughout
most of the country. Some small areas of lowland are available along the southern and southwestern borders. It has a land area of 236,800square kilometers, stretching more than
1,700kms from north to south and between 100-400kms from east to west. The nation shares
borders with Cambodia, China, Myanmar, Thailand and Vietnam.
24.
The mountainous area covers about 70percent of the country. The country is divided in
two sections. Northern section is of heavily forested mountain ranges and plateaus cut deep,
narrow valleys and gorges and a southern section contains more sparsely forested limestone
terraces. The maximum elevation is Phou Bia in the north (2,820 meters). In the south, the
maximum height reaches about 1,980 meters above the sea level.
25.
Vientiane Capital. The geological features of the city area are talus, terrace and alluvial
deposits from the Mesozoic Cretaceous period. Alluvial deposits are mostly unconsolidated
clay, transported by the Mekong River flooding. The urban area is covered with alluvial soil,
while the area further from the Mekong River is mostly covered with laterite.
26.
All the rivers and tributaries, west of the Annamite Chain, drain into the Mekong.
Waterways east of the Annamites (in Hua Phan and Xieng Khuang Provinces only) flow into the
Gulf of Tonkin off the coast of Vietnam.
27.
The Mekong River valley and its fertile floodplains form the country's primary agricultural
zones as well, including virtually all of the country's wet-rice lands. The 'two largest valley
sections surround Vientiane and Savannakhet, are the major population centres. The Mekong
and its tributaries are also an important source of fishery, a mainstay of the Lao diet.
28.
Major tributaries of the great river include the Nam Ou and the Nam Tha, both of which
flow through deep, narrow limestone valleys from the r1Orth, and the Nam Ngum, which flows
into the Mekong across a broad alluvial plain in Vientiane Province. The Naill Ngum is the site of
a large hydro- electric plant which is a primary source of power for Vientiane area towns (see
the Ecology & Environment and Economy sections in this chapter for more on Lao PDR's
hydroelectricity industry).
29.
Mountains and plateaus cover well over 70% of the country. Running about half the
length of Lao PDR, parallel to the course of the Mekong River, is the Annamite Chain, a rugged
mountain range with peaks averaging 1500m to 2500m in height. Roughly in the centre of the
range is the Khammuan Plateau, an area of striking limestone grottoes and gorges. At the
southern end of the Annamite Chain stands the 10,000-sq-km Bolaven Plateau, an important
area for the cultivation of high-yield mountain rice, coffee, tea and other crops that flourish at
higher altitudes.
3.

Topography and Soils

30.
The topography of Lao PDR is largely mountainous, with elevations more than500
meters typically characterized by steep terrain, narrow river valleys, and low agricultural
potential. This mountainous landscape extends across most of the north of the country, except
for the plain of Vientiane and the Plain of Jars in Xiangkhoang Province. The southern
"panhandle" of the country contains large level areas in Savannakhét and Champasak
provinces that are well suited for extensive paddy rice cultivation and livestock raising. Much of
Khammouan Province and the eastern part of all the southern provinces are mountainous.
Together, the alluvial plains and terraces of the Mekong and its tributaries cover only about 20%
of the land area. Only about 4% of the total land area is classified as arable. The forested land
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area has declined significantly since the 1970s as a result of commercial logging and expanded
swidden, or slash-and-burn, farming.
31.
Soils in the floodplains are formed from alluvium deposited by rivers and are either
sandy or sandy clay with light colours or sandy with gray or yellow colours; chemically, these
are neutral to slightly acidic. Upland soils derived from crystalline, granitic, schistose, or
sandstone parent rocks generally are more acidic and much less fertile. Southern Lao PDR
contains areas of laterite (leached and iron-bearing) soils, as well as basaltic soils on the
Bolovens Plateau.
32.
Vientiane Capital. The topography of Vientiane is relatively flat. The project area ground
elevation ranges is approximately from 160m to 170m above mean sea level (MSL) in most
parts of Vientiane basin.
33.
Water and Water Resource law Article 41 regulates that “It is prohibited to carry out
activities that cause erosion such as construction, cutting trees, quarrying of stones, gravel, soil,
sand, [or] minerals, and others.”
34.
However, soil erosion caused by forest encroachment in cultivation practices of large
plantations is aggravated in Lao PDR. Forest encroachment in the northern and central regions
has accelerated rapidly and the forest areas have been reduced to less than 30%. These are
the most critical areas undergoing environmental changes, especially through land degradation
and soil erosion. Predicted soil loss was estimated at 30-150 t/ha/yr, depending on such
parameters as soil characteristics, land slope, land cover, and farming systems. (Source: The
MSEC Benchmark site in Lao PDR - Based on Country Report).
35.
To overcome soil erosion problem in Lao PDR, the Management of Soil Erosion
Consortium (MSEC) has adopted a new research paradigm based on a participatory,
interdisciplinary catchments approach. The three elements of the approach are: focus on onand off-site impacts; the provision of scientifically sound information for decision makers; and,
the involvement of a whole range of stakeholders from land uses to policy makers. Please refer
to reference given http://www.lk.iwmi.org/msec.
36.

Refer to field study survey in the project area, no impact is expected to soil erosion.

37.

There was no existing information on soil contamination in and around the project site.
4.

Water resources

38.
Main rivers of the Lao PDR dominantly consist of the first and second tributaries of the
Mekong River. There are about 39 main tributaries in the Mekong river basin. Main rivers that
have bigger catchment area of more than 5000km², are the following 11 rivers: Nam Ou River
Basin is located Northern region, Lao PDR; Nam Suang is located in Northern region; Nam
Khan is located in Lang Prabang Province; Nam Ngum is located in Northern-Central part; Nam
Nhiep is located in Phonesavan of Xiengkhoung province; Nam San is located in Bolikhamxay
province; Nam Theun/Kading is located in Bolikhamxay Province; Sebangfay is located in
Khammouane Province; Sebanghieng is located in Savannaket Plain; Sedone is located in
Southern part; and Sekong is located in South-Eastern part of the country.
39.
Total watershed area of the main tributaries is estimated approximately 183,000km². On
the other hand, only 2 main rivers, namely Nam Ma and Nam Ka rivers, are located outside of
the Mekong river basin and expanded in the eastern area of Houaphan and Xieng Khuang
provinces. Both drain through Viet Nam directly into the South China Sea. Total watershed area
of both rivers is approximately 13,000km².
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40.
Vientiane Capital City is situated on an alluvial plain, so called Vientiane Plain and
included two major rivers systems such as: Mekong River and Namgeum River. It extends along
the left bank of the Mekong River east to west. In Vientiane Plain, the Nam Ngum River with
354 km length from north through the central part to the east side flows into the Mekong River
and forms vast lowland swamps around the both banks. There are many tributaries, such as
Nam Passak, Bung Salakham, Houey Deua, Houey Mahiao, Houey Mak Nao, Houey Don, and
Houey Pha Gnang. Nam Ngum I and II Dams, are located in the northern Vientiane Plain and
Nam Suan Dam is located at the hillside of Phou Pha Nang mountain range. These dams are
used for water-power generation or irrigation of agricultural land. These also must have a
storage capacity to store water in rainy season to reduce flooding such as: Thaluang lake,
Nakuoy lake, and Nongsiuam pond.
41.
The Mekong River with approximately 4,620km length from Tibet to South Chain Sea as
the international river is the most important water resource that has a multipurpose water use
such as water transportation, water supply and electric power supply. The Mekong River is
monitored by Department of Meteorology and Hydrology (DMH) under the Water Resource and
Environment Agency (WREA) in Lao PDR. Hydrological data of the Mekong River at the
Vientiane Km 4 monitoring station with elevation of 158.04m above sea level are summarized in
Table 4.2. An average flow is estimated at 4,526m3/sec and an annual fluctuation of water level
is approximately 11m.
Table 4.2: Hydrological Data of Mekong at Vientiane
Parameter

Description

Catchment Area

: 299,000 km

Average Flow

: 4,526 m /sec

Past Maximum Flow

: 26,000 m /sec (Gage Height: 12.71m) on September 1966

Past Minimum Flow

: 678 m /sec (Gage Height: 0.07m) on April 1995

Monthly Mean Flow

: 1,167 m /sec as probability in the dray season

2

3

3

3

3

Source: JICA Study on Hydro-Meteorological Monitoring for Water Quantity Rules in Mekong River Basin, March
2004.

a.

Water quality

42.
In general, the water quality of rivers within the Lao PDR, and the Mekong is considered
to be good, based on international standards. The level of oxygen is high and the nutrient
concentration is low. Sediment is the primary pollutant source affecting rivers. Sedimentation
loads in tributaries vary considerably from 41tonnes/km²/year to 345 tonnes/km²/year.
Tributaries and river with high sedimentation are the Sebanghieng, Sedone, Nam Ou, and the
upper and lower stretches of the Mekong. With the pressure of rapid demographic growth,
socio-economic development and urbanization, however, the water quality is increasingly
exposed to deterioration. In 1999, it was estimated that 35% of liquid effluent disposal to inland
surface waters from all sources was treated, while the quantity was unknown.
43.
Since the developments in Lao PDR is in the initial stage. In general yet there are no
significant impacts from industrial and other developments on the water environment. Coupling
with its abundance on water per capita, the water resources status of the country, both quality
and quantity, is in good condition.
b.

Sources and standards

44.
At present, there exist environmental standards only for drinking water and wastewater
in the Lao PDR. The wastewater discharge standard was firstly established by STENO (former
WREA) in 1998, and MoIH (former MoIC) set up the wastewater discharge standard for
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industrial factories in 2005. Besides, Ministry of Health regulated the quality standard for
drinking water in 2005.
45.
WREA is now completing legislation on integrated environmental standards, which
contains standards for air, noise, surface water/groundwater and soil quality.
c.

Water quality assessment

46.
General Assessment. Water quality throughout the country as well as of the Mekong
River generally varies between “very good” and “good” quality (MRCS, 2004)
(i)
No degradation of the water quality was observed between upstream and
downstream stations except for Vientiane where low concentrations of dissolved
oxygen (DO) have been observed.
(ii)
High total suspended solid (TSS) concentrations observed are mainly due to
erosion problems in upstream from Vientiane.
47.

Vientiane Capital’s urban wastewater
(i)
Water quality of river and marsh is becoming worse because of being polluted by
domestic waste water from urban area, rapid economic growth, increased
population and huge infrastructure construction.
(ii)
Storm water and wastewater originated from the Vientiane city area are collected
through the open sewer system and are conveyed to That Luang marsh, Nakai
marsh and the Mak Hiao River to the Mekong mainstream. Thatluang Marsh is
currently performing wastewater treatment services for domestic wastewater and
play a significant role in both flood control and wastewater purification for the city.
(iii)
Situation of domestic wastewater treatment in the areas, without access to
central domestic wastewater treatment plant and the poor drainage of
wastewater from skeptic tanks and poorly designed on-site sanitation has caused
widespread pollution of surface as well as ground water.
(iv)
Observed at downstream end of Hong Thong is 15.4 mg/l; of Hong Pasak and
Hong Khouakhao with BOD5 values of 14.3 mg/l and 11.6 mg/l respectively

48.
Though monitoring is not done on regular basis. Wastewater quality monitoring was
conducted at 15 sampling stations in Vientiane Capital in 2002. As shown in Table below, the
average of all parameters are within acceptable limits, although certain samples exceeded
standards for class A wastewater discharge issued by STEA.
Table 4.3: Result of Wastewater Quality Monitoring in Vientiane Capital in 2002
Parameters

Unit

Range of

Average

Standard

pH

-

6.38~8.44

7.34

6-9.5

Conductivity

mS/m

11.0~78.2

36.262

-

Alkalinity

mg/L

57~250

175.56

-

BOD5

mg/L

5~35

14.09

<20

COD

mg/L

70~200

115.93

<120

Temperature

C

12.2~30

24.42

<40

Note: (a) Samples were collected from 15 monitoring stations in Vientiane Capital. (b) Results are compared with the
standard for wastewater discharge (Class A) by STEA
Source: World Bank (2005) “Lao PDR Environmental Monitor”STEA (1998) “Standard for wastewater discharge”
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49.
Hospital wastewater includes rainwater, wastewater generated from healthcare
activities and wastewater from toilets. Old hospitals often have a collection system for storm
water, a collection system and septic tanks for wastewater from toilets but only a few of those
visited, have separate collection lines and separate septic tanks for wastewater generated from
healthcare activities. In consequence, wastewater healthcare activities with a high content of
pathogens and certain amount of pharmaceuticals and chemicals is discharged into the storm
water system line or discharged into the land without any treatment. Beside these weaknesses
in design, there are weaknesses in operation and maintenance in terms of wastewater collection
and treatment as follows:
(i)
Hospital staff often discharges chemical and pharmaceutical waste into
wastewater collection systems. This practice can harm the wastewater treatment
plant.
(ii)
In the health centers and district hospitals areas visited, staff and patients do not
know how to use toilet and sanitary facilities in the hospitals. This often results in
blockages of the wastewater collection system. Regular and corrective
maintenance of wastewater collection system is rarely carried out.
50.
Industrial wastewater. In 2005, there were six pulp and paper mills operating
throughout the country. Five were located in Vientiane Capital City and one in Vientiane
Province. Compared to those in neighboring countries, these were small-scale pulp and paper
mills with less than 200 tones of output per day. Among them, only the one in Vientiane Capital
City had installed a wastewater treatment system. However, this did not operate full-time to save
on energy and costs.
51.
Status of pesticides and fertilizers use. There has only been very limited use of
pesticides by farmers in the Lao People‟s Democratic Republic, although in recent years some
use has been made of botanical insecticides. Use of most pesticide has been confined to areas
of irrigated rice production and of recent, increasingly in areas of vegetable cultivation, near
large provincial towns. Low pesticide use reflects a combination of low incomes and,
consequently low purchasing power of smallholder producer, low pesticides availability, and
active government discouragement of pesticide use apart from botanical insecticides.
Fungicides and herbicides are rarely used, and for the most part, are not available.
5.

Groundwater

52.
Groundwater is emerging as a large and generally untapped resource. However, there
is very little monitoring of groundwater quality in Lao PDR, even though it is the main source of
rural water supply. The study made by the Interim Mekong Committee (1986) observed that the
country is divided into two geological areas: the Annamian Strata occupying most of northern
and eastern part of the country and the Indosinian sediments mainly along the Mekong. There
are three different aquifer systems:
53.
The Annamian aquifers occur randomly. These are local systems that discharge locally
into the river or its tributaries. As local flow systems, these are not part of the regional flow
system and will not carry pollution into the regional groundwater system. The potential water
supply from groundwater in the northern part of the country is considerable in view of the high
amount of recharge available. Water quality should be reasonably good and for the most part
potable but is iron rich. Yields up to 5liters/sec can generally be anticipated.
54.
The Indosinian group of aquifers, which have regional flow, includes rock of the
Indonisian Moyennes and Superieures and is relatively young. These are mostly freshwater
sediments, although there are horizons of brackish water, and one major zone of saline water.
Yields of 12-24liters/sec can be developed.
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55.
The alluvial aquifers associated with the sedimentary deposits of the Mekong River are
not rated highly as aquifers.
56.
Limestone in the Central Lao PDR is strictly Annamian in age, but because of its location
places it is logically in the Indosinian flow system. It is described as having enormous
groundwater resources.
57.
Till date the only regional assessment of groundwater potential is the on-going study of
groundwater in the Provinces of Champassack and Saravane funded by JICA. There are,
however, studies and use of groundwater at specific locations for urban water supply purposes,
and several hundreds of wells have been drilled throughout the country mainly for rural supply
but also for a few cottage and small-scale industries. Information relating to drilled wells for
rural water supply generally includes a location sketch, depth of the wells, type of pump and
ground water level. Geological logging and yields tests are only occasionally undertaken. The
information of drilled wells for rural water supply is kept at the offices of the Provincial Rural
Water Supply Center. In most cases, the depth of the rural water supply wells in lowland areas
varies from 30-45meters and the yields varies from about 1 liter/sec to less than 5 liters/sec.
58.
The groundwater is and will probably remain the main source of potential rural and small
town water supply, especially in lowland areas located far from the surface water sources such
as the southern and western parts of Champassack Province, the hinterlands of the
Senbangfay, Sebanghieng and Sedone valley. Anecdotal evidence suggests that poor
sanitation and sewerage facilities are contributing towards the contamination of surface and
groundwater.
6.

Air Quality and Noise

59.
Noise and vibration quality standard in the Lao PDR have not yet to be formalized and
there was little existing information on noise and vibration in and around the Vientians
subproject site.
60.
Saravan town and Kongsedon area is calm and quiet with no major source of noise.
Even in urban area. Data of noise is not available in Saravane. Table below presents the result
of noise level measurement in Vientiane Capital conducted in 2003.
Table 4.4: Noise Level Measurement in Vientiane Capital (2002-2003)
Parameter

Result

Unit: dB (A)

LAeq

60.1~63.0

60~70

Lmax

79.0~85.0

< 70

Source: Ambient Air and Noise Monitoring in Vientiane Municipality, MIH and STEA, Danida National Capacity
Building Project (Sept. 2002 – Feb. 2003)

61.
Vientiane. Since monitoring was conducted only for 3 consecutive days per year at
most, AQ data results are insufficient for comparison with annual guidelines of the World Health
Organization (WHO). But these can only be compared with 24-hour standards. Table 4.5 shows
the site number and the location as well as sampling dates.
62.
Total suspended particulates (TSP) monitoring data for all locations indicate
concentration levels ranging from 82μg/m3 to 296μg/m3, SO2 from 52-280 μg/m3, NO2- from 3-55
μg/m3, all values are within allowed standards based on Ambient Air Quality Standards, based
on the National Environmental Standards VN02734 /PMO. WREA, dated 7 Dec, 2009.

14

Table 4IV.5: Air quality in Vientiane 2004
Location

Province

TSP
µg/m3

PM10
µg/m3

SO2
mg/m3

NO2mg/m3

Noise
dBA
60-70

Ministry of Industry &
Handicrafts
Department of Geology &
Mines
Department of Industry

Vientiane

225

180

60

6

Vientiane

290

150

52

8

Vientiane

150

90

270

4

Department of Meteorology

Vientiane

190

100

280

3

Phone Tong Electricity St.

Vientiane

290

115

50

55

Sokphalong Electricity St.

Vientiane

290

80

50

55

Lao Telecom

Vientiane

125

80

180

10

average 1 hour

Not applied

Not applied

780

320

average 24 hour

330

120

300

Not applied

Ambient Air Quality Standards
N02734 /PMO. WREA
, dated 7 Dec 2009

6-18 hours
Source: Country Synthesis Report on Urban Air Quality Management, 2006 Asian Development Bank and Clean Air Initiative (CAI-Asia) Centre
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A.

Ecological Resources and Sites of Archaeological Significance
1.

Flora, Fauna and Biodiversity

a.

Flora and fauna

63.
IUCN Red List. The number of extinct, threatened and other species in the Lao PDR
provided by International Union for Conservation of Nature and Natural Resource (IUCN) is
shown in Table below. The number of threaten species in the Lao PDR is 21 and 94 for plants
and animals, respectively.
Table 1.6: Number of Extinct, Threatened and Other Species in the Lao PDR
Category
Plant
Animal
Extinct (EX)
0
0
Extinct in the Wild (EW)
0
0
Threatened
21
94
Critically Endangered (CR)
5
15
Endangered (EN)
7
31
Vulnerable (VU)
9
48
Lower Risk – Conservation Dependent (LR/cd)
0
0
Near Threatened (NT)
5
42
Least Concern (LC)
24
840
Data Deficient (DD)
5
42
Source: IUCN 2008 Red List (http://www.iucnredlist.org/, cited on April 7, 2009)

64.
National Red List. Wildlife and Aquatic Law (2007) divides wildlife and aquatic life in the
Lao PDR into 3 categories:
(i)

Prohibition category:
The species which are rare, near extinct, high value and of special importance for
socio-economic, environmental, educational and scientific research development,
is classified in this category. The animal in this category shall be managed,
inspected, preserved and the utilization of these animals shall be permitted by
the government.

(ii)

Management Category:
The species which are beneficial for national socio-economy and environment,
important for livelihood and multiethnic people and educational and scientific
research, is classified in this category. The animal in this category shall be
managed, inspected, preserved, protected and controlled.

(iii)

General category:
The species which are able to reproduce widely in nature and very important for
socio-economic, educational and scientific research development, is classified in
this category. The animals in this category can be used in accordance with the
laws and shall guarantee the use not threaten specie number or adverse impact
on ecological system.
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65.
Ministry of Agriculture and Forestry prepares the list of animals for each category as
shown in Table below. There are 96, 56 and 45 species classified in prohibition, management
and general category respectively. However, the list of plants has not been prepared yet.
Table 4.7: Wildlife and Aquatic Categories in the Lao PDR
Category

Mammals

Birds

Reptiles

Amphibians

Fishes

Insects

Total

Prohibition
Category

44

36

9

1

6

0

96

Management
Category

15

22

13

0

9

7

56

General
Category

6

5

8

3

18

5

45

Source: Ministry of Agriculture and Forestry.

b.

Biodiversity

66.
The National Protected Area (NPA), formerly known as National Biodiversity
Conservation Area (NBCA), system in the Lao PDR was legally established in 1993 through the
Prime Minister‟s Decree No164 to conserve forest resources and biodiversity. At present, Lao
PDR has established 20 NPAs and two Corridors, covering approximately 3.4million hectares,
or more than 14% of the country. The restrictions such as logging, collecting forest products,
excavation or mining, expansion of shifting cultivation are placed on land-use within each NPA,
unless specific exceptions are made by the Government.
67.
Moreover, large areas have been designated as Protection Area or Conservation Forest
at provincial and district levels. All these classes of forest now cover over 5.3million ha, bringing
the total land area under some degree of protection to more than 22%. Table 4.8 shows the
summary of protected areas. The distribution of NPAs in the Lao PDR and in Vientiane Capital
is shown in Figure and respectively.
Table 4.8: Summary of Protected Areas in the Lao PDR

Classification

Number

Total area
(ha)

Proportion (%)
in total land
area

National Protected Area (NPA)

20

3,310,200

13.98

Corridor
Sub-total

2
22

77,170
3,387,370

0.33
14.31

Sub-total

57
23
80

931,969
461,410
1,393,379

3.94
1.95
5.89

Conservation Area

144

503,733

2.12

Protection Forest
Sub-total

52
196

55,713
559,446

0.23
2.35

Total

298

5,340,195

22.55

Level

National

Provincial

District

Conservation Area
Protection Forest

Source: World Bank (2005) “Lao PDR Environment Monitor”

17

Source: Ministry of Agriculture and Forestry

Figure IV.1: National Protected Areas in the Lao PDR
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Vientiane

Source: Ministry of Agriculture and Forestry

Figure 4.1: National Protected Areas in Vientiane Capital

Table 4.2: National Protected Area in Vientiane Capital
No

National
Protected Areas

Conservation
Area
(ha)

Distance from The National
Protected Area to the Site
(km)

1

Phou Pa Nang

70,000

110

2

Phu Khao Khay

200, 000

150

Ramsar sites and World heritage
68.

There is no Ramsar site in Lao PDR.

69.
UNESCO designates 2 World Heritages in the Lao PDR, both are cultural ones. But
none of them is located in Vientiane Capital.
2.

Sites of Archaeological Significance

Cultural Heritage
70.
Distribution of historical heritage (including temples) in Vientiane Capital is surveyed in
Vientiane Urban Development Master Plan (2000)1 as shown in Figure 4.3. It also designates
1

Ministry of Public Work and Transportation (2000) “Vientiane Urban Development Master Plan”
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50ha area surrounding That Luang as “historical heritage area,” and 180ha along Mekong River
as “downtown protection area”. However, distribution of cultural heritage outside the boundary
of Vientiane Urban Development Master Plan has not been studied yet.

Note: Study area accords to the boundary of Vientiane
Urban Development Master Plan (2000).
Source: Public Works and Transportation Institute

Figure 4.2: Distribution Map of Historical
Heritage Sites in Vientiane Capital

71.
As far as the study team was able to determine there are no archaeological or cultural
heritage sites in the Project area.
B.

Human and economic development
1.

Population and Human Resources

Vientiane
72.
As per the data given in Socio-economic Development of Vientiane Capital to 2010 and
Vision 2020 of 9 district within Vientiane capital, urban population is 56% and rural population is
49.9%, and ratio of labour age population is higher than the national average equal to 59% in
comparision to 53.3% nationwide..
73.

Population
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74.



In 1995 there were 532,000 persons



2000 there were 598,000 persons



2003 there were 639,200 persons



2005 there were 672,912 persons

The estimated population in Vientiane Capital up to 2020 is given in Table 4.10.
Table 4.10: Population in 2003-2005 and projected Population in up
to 2020 of Vientiane Capital

Description

2003

2005

2010

2020

Total number

639,243

672,912

838,102

1,158,000

Male
% compare with
total number
Female
% compare with
total number
% divide as rural
urban
Total number of
rural
% compare with
total number
Total number of
urban
% compare with
total number
Age Variation
0-14 -years
% compare with
total number
15-64 years
% compare with
total number
65 years and above
% compare with
total number

318,678
49,9

353.325
50,3

421,565
50,3

579,000
50

3,5

3,22

320,565
51,1

349,111
49,7

416,537
49,7

579,000
50

3,5

3,35

359,255

421,462

569,909

926,400

6,2

4,98

56,2

60

68

80

279,988

280,974

268,193

231,600

-0,9

-1,46

32

20

43,8

Increase average per
Year %
2004-2010
2011-2020
3,5
3,29

239,076
37,4

256,389
36,5

300,879
35,9

416,880
36,0

3,2

3,31

379,071
59,3

423,569
60,3

512,080
61,1

717,960
62

3,8

3,44

21,095
3,3

22,487
3,2

25,143
3

23,160
2

2,2

-0,82

Source from plan of socioeconomic development of capital to 2010 and vision to 2020
2.

Economic development

75.
The Lao PDR economy continues to grow, but at a relatively slower pace as the impacts
of the global financial turmoil were witnessed. Real GDP growth was expected to low in 2008 to
about 7% as result of the impacts of the global financial crisis. GDP growth is also projected to
low to between 5%–6% in 2009.
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76.
During the five-year period 2001–2005, the Lao economy maintained rapid and
sustained expansion with GDP growing at about 6.24% per annum, which is an increase of
approximately 0.3 percentage point over the average growth rate of the previous five-year
period (1996-2000). In 2005, the agriculture, forest and fishery made the highest contribution,
47%. The service sector was second with 27% and the Industry and Construction sector
contributed with 26%, as shown in Table 4.11.
Table 4.11: Structure of the economical sector in Lao PDR.
Country/Province

Lao PDR
- Agriculture, forest and fishery
- Industry and construction
- Services

2005

2006-2010
National Socio-Economic
Development Plan

47
26
27

36.0
36.4
27.6

Source: National Social-Economic Development Plan (2006-2010).

3.

Income, employment and poverty incidence

77.
The GDP per capita in Lao PDR averages between USD500-550 in 2005 and USD858
in
2008.
The
GDP
per
capita
in
Vientiane
is
USD1074
in
2008.
(www.export.by/en/?act=news&mode=view&id=10807 )
78.
By 2005, the economy of the Lao PDR employed a total of 2,714,000 workers allocated
as follows: agriculture, forestry and fisheries sector employing 2,080,000 workers; 210,000
workers in the industry and construction sector; and 424,000 workers in the services sector.
79.
In 2000–2001, about 38% of the population was below the national poverty line (or
classified as poor) there were 304,100 poor households in 2001. Over the five years from 2001
to 2005, as many as 137,500 families graduated from poverty (The definition of poor families is
based on the standards specified in the Prime Minister‟s Instruction No.10, which includes
income and access criteria. However, the number of poor households in 2004/05 will be much
larger if the national (income) poverty line from the Second or Third Lao Expenditure and
Consumption Surveys (LECS II or III) is used) Model associations of villages and groups were
formed and tested for the development of commercial production including the establishment of
development funds promoting commercial production. Similar models were formed and tested
for the elimination of shifting cultivation and the eradication of opium production. Local potentials
are tapped to generate incomes for the poor.
4.

Land use

80.
Total area of Vientiane Capital is 3,920 km2 included 09 Districts: Chanthabouly,
Sikhotabong, Xaysettha, Sisattanak, NaXaithong, Xaythany, Hadxaifong, Sangthong and
Parkngum.
81.
Refer socioeconomic development plan of Vientiane Capital to 2010 and vision to 2020
and Refer to advice of Prime Minister Dated 21/3/2009 and refer the degree No.163/VG, dated
10/4/2009, Vientiane governor appointed responsibility committee to draw the master plan for
development of and around industrial zone km 21. Public Work and Transport institute have the
responsibilities of study survey for this master plan.
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82.

The land use data is presented in Table 4.12.
Table 4.22: Land Use
No.

Description

Area(hectare)

1

Land village

90,279.98

2

Rice field land

46,856.85

3

Forest land

3,446.88

4

Conversation land

1,563.39

5

Industrial tree plant land

1,517.35

6

Garden land, Upland

7,296.51

7

Construction land

10,498.56

8

Flooding risk zone

19,951.61

9

Other land

5.

2,983.80

Education and health

83.
In the past five years, the Education sector has developed both in quantitative and
qualitative terms. The kindergarten enrolment rate increased from 8% in 2000 to 8.2% in 2005,
and the primary enrolment rate increased from 79% to 84.2%. The lower secondary enrolment
rate increased from 46.6% to 54.8%, and the upper secondary enrolment rate rose to 34.4% in
2005 as compared to 22.6% in 2000. By 2005, the adult literacy rate increased to 73% and the
ratio of students increased to 845 per 100,000 persons.
84.
The main network for health care services provision remains with the public system. In
2005, its health facilities consisted of four central teaching and referral hospitals; five regional
hospitals, including one teaching hospital; 13 provincial hospitals; 127 district hospitals; and
about 746 health centers. District hospitals are further classified as category A or B, category A
means that the facilities have surgery capacities, unlike category B.
85.
A total of 5081 hospital beds were available in 2008, 0.9 beds per 1000 inhabitants. The
Government has announced future autonomy for public health facilities. In 2007, the Lao Health
Maintenance Organization was created, which foresees the opening of the first fully private
hospital in the country by 2009.
6.

Access to water supply

86.
Water supply project is not able to support drinking water supply and daily water use and
major population use drill and groundwater. There are some families who use stream and pond
water. There are 2 major streams in the area and people use their water for daily use, for
agriculture and industrial purpose as well.
87.
In Vientiane Capital, the water supply source is Mekong River. There are two existing
water treatment systems located at Kaolieo and Chinaimo. The total storage capacity of the
reservoirs associated with the two systems is calculated to be equivalent to 4.2 hours of the
total production capacity of both water treatment works.
88.
The long term objective of the Government is to provide the public amenities and
facilities to 80% of population of Vientiane by the year 2015. This implies a full coverage of all
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urban and peripheral urban areas in the Capital. The remaining 20% of the population live in a
lower density, non urban environment, where small scale rural water supply systems are
considered most appropriate. The medium term objective of the Government for the Capital of
Vientiane is to increase the water supply coverage from the present 80% to 90% by the year
2009, when the maximum water production potential of the currently expanded system will be
fully utilized, a population of 350,000 will be served. The increased coverage, together with
improved water pressures and a 24 hour supply of treated water will reduce the risk of
outbreaks of disease, improve the quality of life and support production and economic activities
including foreign and domestic investments, so Vientiane can develop as the country‟s major
administrative, business and commercial centre (Source: The Study on Vientiane Water Supply
Development Project in Lao 2009).
89.
Water and water resources can be used for various purposes: for family consumption
and use, irrigation, fishing, raising fish and other aquatic animals, agricultural and forestry
production, raising livestock, producing electrical power, industrial production, communities and
transportation, sport and recreation, medical care, and for cultural and other uses.
7.

Sanitation and solid waste management

90.
The solid waste generated in Vientiane Capital is collected by Vientiane Urban
Development and Administration Authority (VUDAA) and 5 private companies which are
officially registered and trusted by VUDAA, though their service ratio of customers to total
households in 7 districts is less than 40%. The collected waste is transported and disposed at
KM32 Landfill which is located in Naphasouk Village and newly constructed in 2008. KM32
Landfill is equipped with the truck scale, the pond for night soil/fecal sludge and it received
9,573 ton waste monthly from January to April, 2009.
8.

Drainage and Sewage

91.
Storm water in Vientiane Capital is collected through road drainage consisting culverts
and canals constructed along road network and flow into urban streams/channels. The urban
streams/rivers that function as main drainage, such as Hong Thong, Hong Khua Khao and
Makkhiao Stream are designed to be 10-year probability rainfall. The road drainages are
designed to be 2-year probability rainfall.
92.
Wastewater sewerage system is not established even in Vientiane Capital and Lao PDR
in Vientiane Capital, domestic and commercial wastewaters from houses, restaurants and
offices are disposed individually to existing open ditches. Raw sewerage from toilets is treated
through individual septic tank or discharged directly to open ditches without proper treatment.
9.

Flooding and water logging situation

93.
Lao PDR suffers from floods nearly every year. Floods generally occur as a result of a
combination of high rainfall due to typhoons and the occurrence of the southwest monsoon. The
combined effects of the resulting large flows from tributaries and, at the same time, the Main
River, cause serious damages.
94.
The first week of October 2006 associated with Severe Tropical Storm ‗Xangsane„, the
central and southern parts of Lao PDR were the most affected areas with flooding. In 2007,
which was mainly associated with impacts of Tropical Storm 'Lekima', the resultant national
damage and loss exceeded than that for 2006, particularly in respect to the rice crop. Elsewhere
in the country, the only events to be noted in 2007 were heavy rainfall during mid-September in
Luangnamtha Province and a local storm in Vientiane during April which caused some damage.
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Two people were killed and more than 600 villages were affected in some way or the other by
the floodwater. Approximately,160,000 ha of rice crop were damaged to some extent by
prolonged submergence along with 30% of the planted vegetable crop.
95.
In August, 2008, areas of Luang Prabang, Vientiane and Nong Khai have been flooded,
as have been rural areas of Lao PDR. However, the city centre of Vientiane has avoided
inundation. This is because after the 1966 event, which flooded large areas of the city, a raised
earthen dike was constructed to protect Vientiane. This has managed to contain the 2008 flood
water, although water levels did reach the maximum of the dike in some areas. Effective
emergency works by the government reinforced the dikes with sandbags which avoided
significant further inundation.
10.

Epidemics and Public Health Issues

96.
Given the limited extent of primary health facilities in Lao PDR, there are periodic risks of
public health epidemics such as outbreaks of cholera in recent years; malaria is endemic
throughout the country, except in Vientiane. The HIV/AIDS is receiving increasing attention in
the country, with the Lao Red Cross and other NGOs now developing and implementing
programs to expand public education and awareness about the disease and the means by
which it spread, so that it can be minimized.
V.
A.

ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
General Potential Environmental impacts
1.

97.

Positive impacts

Main positive impacts for all subprojects are as follows:
(i)
To protect agricultural land affected by flood during wet season and mitigate
drought during dry season for the subprojects in Vientiane, Bank erosion
prevention and flood control for section of 29 km from Thatluang wetland to
Houay Mak Hiao stream (Lao Star Satellite Station to Nong Khai Friendship
Bridge of Mekong river) to protect life for Nahai, Nalong (Mak Hieo)
communities in Hatxayfong, Pak Ngum district, Vientiane Capital. Moreover,
construction of Flood Protection Dike will bring significant positive impacts for
Extension Vientiane Capital Area in near future with construction of urban and
industrial areas, Stadium, landfill etc. (Source: Draft of Master Plan for Industrial
Zone Development Km 21 and area around Vientiane capital 2010-2020 and
Vision up to 2020 by Public Work and Transport Institute- Ministry of Public Work
and Transport Institute, March 2010 ; and from “Urban Development Master
Plan Study in Vientiane Capital from 2010 to 2020”, by JICA, June -2010);
(ii)
Water supply for irrigation and creation of water source for aquaculture
sustainably and domestic water use in dry seasons;
(iii)
Improving environment-hygienic condition for local peoples affected by flood in
Vientiane Capital. It will decrease waterborne diseases caused by inundation
situation;
(iv)
To control forest humidity and balancing the eco-system;
(v)
Reducing poverty by improving or using natural resources as contribution of
people who lives in the focal area;
(vi)
Beneficaries from the subprojects will be significant, it is estimated as bellow:
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2.

163 villages, 10,002 householders with 51,147 peoples, live stocks,
18,728 ha of total area, in which 4,000 ha paddy rice, and irrigation
water supply for 1200ha of paddy in dry season.

Negative impacts

98.
In general, negative impacts are foreseen during the construction phase such as
increase in noise level and dust level, pollution of surface water from wastewater, disturbance of
contaminated soils, effects on traffic and social-economic activities for local people. However,
most of negative impacts are for short time, temporary with mild level as to population density
and road traffic of subproject areas is low. Mitigating measures could easily be taken to
minimize the impacts. In the following sections a brief description of the main impacts is given.
99.
The two subprojects in Vientiane included: improving of 29 km of Mekong river
embankment, new building of 4km of Mekong river embankment, one sluice, 4 irrigation pumps,
and 2 drainage pumps.
 Loss of temporary land during construction phase
 Relocation of households and land compensation ( through the field work, hundreds
householders live along river embankment)
 Increase of dust and noise due to excavation, filling and transport work with low to
average level damage
 Erosion, increase of turbidity by excavation and movement of construction equipment
 Effect on irrigation water quality of downstream of the canal or the adjacent area
due to excavation, mainly increase of turbidity, and waste water from the
construction site and camp
 Interruption of waterway and effects on livelihood of boat peoples
 Obstruct or change of fish species moving due to operation of sluices
 Aquatic flora & fauna will be indirectly affected
 Change to natural landscape values of the subproject area
For whole subprojects


There are two structural subprojects and one non-structural subproject. Pollution
level of air by construction material exploitation and transportation activitiesis
considered as mild to moderate.
Exhaust fume is mainly generated from
construction machinery like compactor, excavators, generators; Exhaust fume
includes NOx, COx, Hydro Carbon. Scope of impacts is considered as mild to
moderate because number of machinery is small and construction area is large, and
presents characteristics of Suburb of Vientiane and rural area along Xedone river with
low population density. Concentration level of dust and air quality are still within
allowed standards based Ambient Air Quality Standards, based
the National
Environmental Standards VN02734 /PMO. WREA So GHG emissions caused by the
Project will be very insignificant.
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B.

Impacts and Mitigation Measures during Pre-Construction Phase

100. The potential adverse environmental impacts and the proposed mitigation measures
related to Project Location and Design (Pre-Construction Phase) of the subprojects are
presented in Tables 5.1, 5.2, and 5.3.
101.

The following abbreviations are used:
 N: not applicable, no adverse effect;
 S: small/slight adverse effect;
 M: moderate adverse effect;
 L: large adverse effect.
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Table 5.1: Pre-Construction Phase
SUB-PROJECT
major
characteristics
of new outlet

PROJECT
ACTIVITIES

1

Land acquisition requirements

Land acquisition to be required

M

-Improvement of
29 km of Mekong
river
embankment,
-New building of
4 km of Mekong
river
embankment,
-01
sluice,
4
irrigation pumps,
2 drainage pumps

Site selection
and design

2

Displacement of local residents

Hundreds of HHs to be relocated
by the sub-project

M

Surveys and
site
investigations

3

Proximity to human settlement

Human settlements not disturbed

N

4

Proximity to environmentally sensitive
area(s) with aesthetic value

No nature reserve at the sub-project
site, but some sensitive areas
nearby the sub-project sites.
Average distance from the Sites to
Sensitive areas

N

5

Proximity to ethnic minority
community

Not present

N

6

Proximity to natural habitats

improving of 29 km of Mekong river
embankment and construction of 4
km of embankment; and sluice ,
pumps will not affect natural
habitats

7

Effect on historical / cultural
monuments, grave yards

Historic monuments, grave yards
not present

N

8

Changing land values

No or slight effect

N

9

Conflicts with other water users

No conflict with other users

N

10

Degradation of water quality

Degradation of water quality occur
only during construction

N

11

Degradation of fisheries

Impact to fish boat in construction
river section, but temporary

S

Proper design and O&M of
sluices

12

Degradation of navigation / river
transport

Impact to navigation/ river transport
in construction river section, but
temporary

S

Proper design and O&M of
sluices

No

Land
acquisition

POTENTIAL ADVERSE IMPACTS
Socio-economic and
physical/biological aspects

REMARKS

MAGN.
OF
IMPACT

N-S

PROPOSED MITIGATION
MEASURES

Prepare Resettlement Plan
(RP) based on an agreed
resettlement and
compensation framework &
implement accordingly

Proper design and O&M of
sluices
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13

flooding / odour / noise

14

Risk for earthquakes

15

Accessibility to trunk infrastructure
Road

Odour possible from floating waste

S
N

Construction matter to be
transported by existing Road/dike

N

Water supply

N

Power supply

N

 Proper design, sufficient
buffer
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C.

Impacts and Mitigation Measures during the Construction Phase

102. Potential adverse environmental impacts that could result from activities during
the Construction Phase are briefly discussed below and further presented in Tables 5.2, 5.3.
103. Air quality/dust and noise: There could be an increase in dust, air pollution and
noise from clearing, grubbing and excavation activities and movements of construction
equipment. Emissions and noise from operation of construction equipment might have a
considerable impact on residential area, especially densely populated areas in Vientiane
Capital. However, only dike section is close by Friendship Bridge, where, population density
is rather high, other section and other places in the sub-project area are not dense and dust,
air pollution and noise can be controlled and mitigated.
104. Water resources & quality: Excavation and filling activities with big volume could
lead to increase of turbidity in downstream of subproject rivers or the adjacent area in
general for all sub-projects. During construction, debris, sewage, hazardous waste, grease
and oil generated by activities and equipment may cause deterioration of river‟s water
quality if construction material waste is managed improperly.
105. Flooding and spills: Flooding and spills could be caused by inadequate
management of building materials, removed topsoil, stockpiles and construction debris.
Proper management can avoid these impacts and once happened, mitigation measures
should be taken. Deposits of construction wastes into nearby water bodies might have a
detrimental effect on aquatic flora and fauna and should be avoided.
106. Socio-economic environment: Noise from construction activities, traffic jams
caused by transportation of construction materials, and accidents caused by trucks, are
potential adverse impacts and may lead to disruption of socio-economic activities. Effects on
traffic jam need to be considered carefully as vehicle and motorcycle volume is rather high
in this section for sub-project of Vientiane protection dike. With a Transport Management
Plan and proper environmental management and monitoring these impacts can be
prevented and mitigated.
107. Positive impacts: Temporary positive impacts include short-term employment of
local population in construction activities and increased earnings in services in the vicinity of
the construction sites. A permanent positive impact is the improvement of the functioning of
the Mekong dike embankment system and could be increased employment for local
residents in the operational services for the sub-project for Vientiane Flood and Drought
Mitigation and sub-projects in Saravance, Savanakhet, Champasak, Bolikhamsay
Provinces.
108.

In Tables the following abbreviations are used:
 N: not applicable, no adverse effect;
 S: small/slight adverse effect;
 M: moderate adverse effect;
 L: large adverse effect.
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Table 5.1: Construction Phase
SUB-PROJECT
major characteristics
of new outlet

-improving 29 km of
Mekong river embankment,
-New building of 4 km of
Mekong river embankment,
-04 weirs and pumps in
Bolek: Donkhuay: Nalong3: Mak Hiao-1
- 02 drainage pumps in
Mak Hiao-1 and Huay Dua.
-03 control gates in Mak
Hiao-2,
Simmano
and
Xiang Khoung

PROJECT ACTIVITIES

Base camp establishment and
operation

POTENTIAL ADVERSE IMPACTS
Socio-economic and
physical/biological aspects

MAGN.
OF
IMPACT

PROPOSED MITIGATION MEASURES

 Regular watering of exposed areas;
 Cover all trucks carrying dispersible
materials to or from the site;
 Ensure all construction vehicles and
equipment are well-maintained;
 Construction activities which can make
noise should carried out at day time;
 Inform local community about schedule
and duration of construction works;
 Regarding to other
material for
construction such as sand, stone,
contractor should choose legal service
providers who had exploitation licenses
and environmental protection commitment
issued by local authorities.

1 Physical / Chemical
Environment
Air Quality

Land clearance

- Dust

M
Temporary

Pollution by construction
material exploitation activities
(Average distance from the
sites to Borrow pit about < 25
km)

- Odour

S
Temporary

- Noise

S-M
Temporary

Earthworks / excavations
Haulage of fill and
construction materials
Effects from temporary storage
yards of construction materials

Water resources and quality
- Degeneration / contamination of
surface water

Access Road construction
Drainage structures

S
Temporary

 Diversion drains & bunds, temporary silt
traps ponds;
 Stockpiling of spoils in flat areas & far
from drainage routes;
 Disposing of unwanted soil as soon as
possible;
 Adequate temporary toilet facilities with
adequate water supply & strict
enforcement of proper sanitation;
 Temporary disposal system for solid &
hazardous waste.
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- Generation of sewage/ wastewater

S-M
Temporary

 Adequate water supply to meet
construction needs & setting up of rain
catchment tanks;
 Adequate temporary toilet facilities with
adequate water supply & strict
enforcement of proper sanitation;

- Generation of solid wastes

S-M
Temporary

 Adequate temporary toilet facilities with
adequate water supply & strict
enforcement of proper sanitation;
 Discussing with residents to choose the
suitable waste dumping site when workers
build camps;
 Collect solid wastes and temporary store
at a safety place before transporting to
disposal sites;
 Establish
regulations
on
ensuring
sanitation, stipulated dumping yard and
waste
treatment
methods
and
disseminate those regulations to workers.

- Siltation / erosion

S
Temporary

 Install diversion drains & bunds,
temporary silt traps/pond;
 Stockpiling of spoil in flat areas & far from
drainage routes

Interruption of water flows,
 For construction of 4 weirs

N-S
Temporary

 Setting temporary drainage ditches.

S Temporary

 Setting temporary drainage ditches.

and 3 control gates: impact
level: small
 For improving 29 km of
Mekong dike: no impact
2 Biological Environment
- Impairment of Sensitive
vegetation/other natural habitats
(affect to fish moving): only for
construction of 4 weirs and 3
control gates:
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-Impairment of aquatic flora &
fauna downstream (degradation
of water quality due to increase
of turbidity )
- Loss of vegetation

S
Temporary

N

 Adequate temporary toilet facilities with
adequate water supply & strict
enforcement of proper sanitation
 Temporary disposal system for solid &
hazardous waste


None required

3.Socio-Economic
Environment
-Traffic congestion
 For improving 29 km of
Mekong dike: Impact level:
Moderate
 For construction of 4 weirs
and 3 control gates: impact
level : small

Public
inconveniences.
disruption of utility services

- Changed drainage/irrigation
affecting farmers ( due to block
flow for construction of weir &
control gates)

 For improving 29 km of
Mekong dike: Impact level: no
impact
 For construction of 4 weirs
and 3 control gates: impact
level : small

S-M
Temporary

 Strict enforcement of traffic rules &
regulations
 Installation of traffic aides on critical routes
during peak hours
 Coordination of traffic management plan
with Vientiane Capital & commune officials
 Posting of prior notice on construction
schedules & traffic rerouting plan (at least
a week prior to effective / implementation
dates

S Temporary

 Traffic mitigation measures (as above)
 Temporary access to temporarily affected
residences & institutions
 Close coordination with relevant utility
companies / institutions (water, power,
drainage) on proposed alignments,
construction phases & schedules

N-S Temporary

 The Contractor should coordinate with
irrigation exploitation management unit
(Provincial Irrigation Sector/ PIS) , and
cultivation households in water supply
area of the main canal to reach agreement
on water supply duration (construction
suspension), construction time (should be
implemented at the time when irrigation
activities are not done);
 PIS or relevant authorities should soon
inform the households and contractor
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about water supply schedule so that they
can make plan of their own initiative;
 Close coordination with relevant utility

- Disruption of socio-economic
activities:
(Fishery is not present)

S Temporary

-Health hazard

S Temporary

Malaria control for worker
Malaria control for near by resident area
Dust control measures (as above)
Use of practicable available technologies
that emit least noise & pollutants &
adjusting of operational procedures to
reduce noise & pollutants
 Adequate temporary toilet facilities with
adequate water supply
 Strict enforcement of proper sanitation
 Temporary disposal system for solid &
hazardous wastes

- Accidents & safety hazard

S Temporary

 Disposing of unwanted spoils as soon as
possible
 Temporary disposal system for solid &
hazardous wastes
 Traffic mitigation measures (as above)
 Provisions for adequate lighting, safe
pedestrian access, storm drains in
construction sites
 Efficient emergency / contingency plans,
adequate facilities & equipment & trained
staff for handling emergencies

+Short-term employment of local
population

S Temporary

 Local residents should be employed on priority
for simple construction works; therefore their
living standard will be improved.

companies / institutions (water, power,
drainage) on proposed alignments,
construction phases & schedules
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D.

Impacts and Mitigation Measures during O&M Phase

109. Negative impacts: Adverse impacts during operation of the subprojects Improving
and upgrading, new construction of flood drainage and irrigation system, included building
weir, small dams, control gates, sluices are presented in Table 5.3.
110.

Positive impacts: The subprojects will bring socio-economic benefits by:
 To improve beneficiary villagers‟ income due to increasing agricultural production
in both dry and wet seasons for all sub-project‟s area of Vientiane
 Irrigation water supply for agricultural production and creation of water source for
domestic water supply for Saravane municipality
 Bank erosion prevention and flood control for section of Thatluang wetland to
Houay Mak Hiao stream to protect safety life for Nahai, Nalong (Mak Hieo)
communities in Hatxayfong, Pak Ngum district, Vientiane Capital
 Improving environment-hygienic condition for local peoples affected by flood in
Vientiane. It conduct decrease of waterborne diseases caused by inundation
situation
 Promotion of development of tourist, cultural , social-economic sectors in
subproject areas

111.

In the Tables the following abbreviations are used:
 N: not applicable, no adverse effect;
 S: small/slight adverse effect;
 M: moderate adverse effect;
 L: large adverse effect.
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Table 5.2: Operation & Maintenance Phase
SUBPROJECTS
major characteristics
of new pumping stations
(PS)

PROJECT
ACTIVITIES

-improving 29 km of Mekong
river embankment,
-New building of 4 km of
Mekong river embankment,
-04 weirs and pumps in
Bolek: Donkhuay: Nalong-3:
Mak Hiao-1
- 02 drainage pumps in Mak
Hiao-1 and Huay Dua.
-03 control gates in Mak
Hiao-2, Simmano and Xiang
Khoung.

Operation and
maintenance of
Bank protection
(for Mekong river
embankment)

Long term impact on aesthetics /
modification of landscape

S

 Proper maintenance of landscaping, trees,
plantations

Loss of fish delivery‟s place

S

Inadequate
operation for
sluice gate

Reduce fishes species number &
population in main river in the end of
rainy season due to close of sluice gate;
but creation of water source for
aquaculture sustainably in main river &
tributaries

S

 Aquaculture development due to sustainable
water supply
 Coordinate between Irrigation exploitation
company and fishery /aquaculture center to
operate sluices how to ensure deep and time
for fish delivering

Affect on water quality of increasing
fertilizer or pesticide use

S

Water quality
management

POTENTIAL ADVERSE IMPACTS
Socio-economic and physical/biological
aspects

MAGN.
OF
IMPACT

PROPOSED MITIGATION MEASURES

 Create aquaculture development in main river
& tributaries

 Coordinate with Agriculture Extension Centre
to ensure that farmers are trained in correct
use of fertilizer and pesticides
 Apply IPM Program for whole communes in
BHH area
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E.

Cumulative Effects

112. The objectives of the two structural projects are: (i) To protect agricultural, industrial,
urban and settlement areas and infrastructures from big flood, (ii) to provide transportation
facilities to people by using flood embankment as road for access to villages and for promoting
markets of agricultural products of villages. Selected sub-projects proposed in the Project have
been all included in the list of projects to assist on the implementation of the master plan on
industrial and urban development in Vientiane Capital (2010-20) prepared by Ministry of Public
Works and Transport (MPWT) by providing necessary flood protection measures.
113. Construction of Flood Protection Dike will bring a significant positive impacts for
Extended Vientiane Capital Area in near future with construction of urban and industrial areas,
Stadium, landfill ( Source: Draft of Master Plan for Industrial Zone Development Km 21 and area
around Vientiane capital 2010-2020 and Vision up to 2020 by Public Work and Transport
Institute- Ministry of Public Work and Transport Institute, March 2010; and from “Urban
Development Master Plan Study in Vientiane Capital from 2010 to 2020”, by JICA, June -2010.
114. Water source for irrigation supply under the subproject “Water management
infrastructure upgrading” will not affect other water users. So that, cumulate effects caused by
the project to relative project in vicinity project area are likely to be insignificant.
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VI.
A.

INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION

Consultation and Participation Process

115. The public consultation and participation process during the subproject preparation
stage will involve the following activities:
 Reconnaissance surveys of the sub-project site. On-site discussions with district and
town commune officials will provide information on the physical and biological resources,
social-economic environment, opportunities and constraints relevant to the proposed
sub-projects.
 A socio-economic survey to establish the socio-economic profile of sub-project towns
and communes. The survey, at district/commune level, will include indicators like
population, income and poverty levels, health, education and residential status, as well
as access to water supply and sanitation facilities. In terms of participatory-based
consultations with stakeholder groups, there will be information sharing with public sector
officials and informal consultations with local community members including poor and
vulnerable groups.
 Participatory meetings with stakeholders and representatives from Provincial Irrigation
Section(PIS), District Agricultural and Forestry Office, District Governor and the
Women‟s Union Organisation with the objective to collect data and to present the SubProjects (designs and locations), the Draft IEE, and to learn about social and
environmental issues and concerns.
B.

Consultation Meetings
1.

Schedules and participation

116. Public consultation meeting was conducted in Park Ngum District Office-Vientiane
Capital with total 62 participants. The Public Consultation Meetings was held in subproject
District Administration Office on 30 September 2010. Details are provided in Table 6.1.
Table 6.1: List of Subproject for Public Consultations meetings
Date

Time

Subproject

Province

Districts/
Town

30 Sept.,
2010

10.2011.40
am

Sub-projects
for Vientiane
Flood
and
Drought
Mitigation
Sub-project

Vientiane
Capital

Park
Ngum
District

Communes

Total

Meeting
location
Park
Ngum
District
Office

Number
of
participants
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62

117. The objectives of the meeting is to obtain the feedback from the participants on
environmental impacts caused by project and their opinion on the project implementation
118.

The following contents have been presented during the meeting:
 Subprojects‟ objectives
 Subprojects‟ locations, designs & cost estimates
 GOL & ADB environmental policies & procedures
 Project‟s environmental category per ADB & GOL policies
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Environmental issues per subproject locations & designs
Potential environmental impacts caused by each sub-project
Proposed mitigation measures
Environmental Management Plan & Environmental Monitoring Program

2.
Feedback from Participants
(i)
Mr. Khamphouy Khantaly, Ban Nonsay (Deputy Village Leader). Their village
impact is inundated by flood every year including this year because Phanieng River
has no water gate, so the village risk to flooding, so that he wanted to know exactly
the sub-project boundary and asked if the sub-project will cover their village.
(ii) Mr. Xuane Keota, Ban Donvangpho (Village Leader). Water gate in their village
is broken that caused soil erosion. The village has reported it to higher authority
and they are waiting for budget in dry season. Is their village covered by the subproject?
(iii) Mr. Khamsing Mimana, Ban Mark Nao Tai (Village Leader). He is happy with
project and the village will coordinate and help the project. At present the water
gate at Mai River was old and need to be improved. Is there a proposal
consideration for the construction of water gate at Nam Ngum for the storage of
water to agriculture use during dry season?
(iv) Ms. Khamphet Sanouban (Ban Park Ngum Lao Women Union (LWU) Leader).
In general, she has no opposition to the project. What she wants to know if her
village at Pakgnum included in the project boundary or not because it is also
flooding in their area. In the area of Pakgnum village agreed to participate with the
project.
(v) Ms. Somsone Pattha (Ban Done-Tai LWU and Deputy to the Village Leader).
The Project purpose is only for flood projection, what about drought? Every year,
she has to put another pipe to water pump in their village and bury it underground
due to low water level in Mekong River.
(vi) Mr. Khamla Soudara (Ban Done Yeng Leader). Is the project for bank
protection? Ban Done Yeng is facing big problem on soil erosion. At the southern
part of the village, the people themselves have done efforts for bank protection and
they need help also for bank protection in the northern part of the village. Another
problem she raised is problem of an access road.
(vii) Mrs. Noulab Bountry, Ban (Thinthieng representative). The rice paddies in their
village are flooded during rainy and dry season. She proposes in the project to help
farmer that a water distribution canal be constructed from the paddies to Houy
Khame River with the village people will contribute for labour and fuel.
Conclusions of the meeting
 There is agreement on the construction of the proposed subprojects
 Consensus is achieved on socio-environmental impacts and mitigation measures
recommended by the Project
“All comments from participants & stakeholders will be considered fully in mitigation
measures of Environmental Assessment and detailed design in next phase”
C.

Grievance Redress Mechanism
1.

Purpose of the Mechanism
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119. The grievance redress mechanism is meant for persons seeking satisfactory resolution
to their complaints on the environmental performance of the subproject. The mechanism will
ensure that: i) the basic rights and interests of every person affected by poor environmental
performance of the subproject are protected; and ii) their concerns arising from the poor
environmental performance of the sub-project during the conduct of pre-construction,
construction and operation activities are effectively and timely addressed.
2.

Access to the Mechanism

120. Any person who has complaint regarding the environmental performance of the Subproject during pre-construction, construction and operation phases shall have access to the
grievance redress mechanism described in the subsequent section. The NPCO, the PAFO-PIO
and the DOW-PIO will nominate and train their environment officer to be a Grievance Point
Person (GPP) for environment.
121.

The NPCO, PAFO-PIO and DOW-PIO through their GPPs shall ensure that:
(i)
the grievance redress mechanism and the contact details of the GPPs are
publicly disclosed, and posted in the offices of the affected communes and in
strategic places of the Sub-project‟s area of influence;
(ii)
the grievance redress mechanism is accessible to all affected
villages/communes;
(iii)
the public, especially the residents and passers-by in the vicinities of influence of
the Sub-project, is aware of their rights to access, and shall have access to, the
mechanism free of administrative and legal charges; and
(iv)
a registry of grievances received is maintained for reporting to ADB and higher
Government authorities on associated follow-up, resolution or non-resolution of
issues.

122. Households or groups of households wishing to complain about the effects of
construction works on their property, production system, economic well-being, spiritual life,
quality of surface and ground water, quality of air, health, safety, welfare, or any other assets of
their lives shall make their complaint using the standard Complaints forms provided by the
GPPs.
123.

The Grievance Investigation and Resolution process is outlined below:
(i)
Step 1: Complaint form will be sent by APs, Affected households (AHs) or groups
of households to the GPP of the relevant PIO.
(ii)
Step 2: If the complaint is judged as valid, within 15 days from the date the
complaint is received, the relevant PIO will organize meetings with the relevant
agencies/contractors/sub contractors to discuss how to resolve the matter. All
meetings will be recorded and copies of the minutes of meetings will be provided
to APs/AHs.
(iii)
Step 3: The relevant EMU shall take such mitigation measures as agreed in
meetings from step 2 within 15 days, or some other period acceptable to the
parties referred to in step 2.
(iv)
Step 4: When the complaint is resolved, the Complaint Form need to be signed
by Complainer/ head of Household, the PIO and annotated at each stage of
process by the relevant PIO with copies to be sent to NPCO.
(v)
Step 5: If no understanding or amicable solution is reached, or if no response is
received from the relevant PIO within 15 days after the registration of complaint,
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(vi)

(vii)

the APs/ AHs can appeal to the NPCO through their GPP. The APs/AHs must
lodge the complaint within 30 days of registering the original complaint and must
produce documents with copies of appeal that support his/her claim. The NPCO
will provide a decision within 1 month of receiving the appeal.
Step 6: When the complaint is resolved, the Complaint Form need to be signed
by Complainer/ head of Household, the relevant PIO, the NPCO, and annotated
at each stage of process by the GPP of the NPCO with copies to be sent to ADB.
Step 7: If the AP is still not satisfied with the decision of the NPCO or in the
absence of any response within the stipulated time, the AP as a last resort may
submit his/her case to the court, in which decision is final.
VII.

ENVIRONMENTAL MANAGEMENT PLAN

A.
Institutional requirements for Environmental Management & Monitoring
124. The Ministry of Agriculture and Forestry (MAF) is the executing agency for the Project.
MAF will delegate the responsibility for overall project coordination and management to its
Department of Irrigation (DOI). MAF will establish a National Project Coordination Office headed
by a National Project Coordinator that will be responsible for project coordination and
management, including financial management of project accounts, procurement of goods and
works, recruitment of consultants, and monitoring and reporting.
125. The Implementing Agencies (IAs) will be Provincial Agriculture and Forestry Office
(PAFO) of Vientiane Capital, Ministry of Public Works and Transport (MPWT) through its
Department of Waterways (DOW), and Department of Meteorology and Hydrology (DMH). Each
IA will establish a Project Implementation Office (PIO) to be responsible for financial
management, coordination and management of implementation of their respective component
or subproject including community development activities; coordination of resettlement activities;
coordination of environment management activities; coordination of indigenous people
development activities; coordination of gender action plan activities; and monitoring and
reporting on physical progress of implementation. The DOW will be the Implementing Agency
for the Flood Protection Project and the PAFO will be the implementing agency (IA) for the
irrigation subproject.
126. The executing agency of the project (MAF) is responsible for compliance with the ADB
and Lao PDR national environmental safeguarding requirements. They will oversee the project
activities as they are implemented through provincial project management units. Villages,
communes and district level local authorities will be involved in Project implementation. MAF will
coordinate with MONRE to ensure that the national environmental safeguarding requirements
are met.
127. The supervision and monitoring of Project-related resettlement and environmental
activities during the pre-construction, construction and operation phases are some of the
functions of the PIO. In line with this, it is proposed that an Environmental Management Unit
(EMU) be set up within the PIO, responsible for supervision on environmental management and
for environmental monitoring. The major responsibilities of the EMU will be to ensure that:

The mitigation measures and monitoring of these activities are being carried out
as agreed.

The environmental monitoring program, comprising of taking samples and
analysis are being carried out.

Reporting is performed in compliance with ADB and GOL requirements.
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128. The EMU shall be headed by qualified staff that is assigned full time to the PIO. At least
one full-time technical expert and one full-time administrative staff member shall be assigned to
the EMU. The PIO will engage part time a local Environmental Consultant to provide for the
EMU technical assistance in environmental management and monitoring.
129. If Project Implementation Consultant(s) (PIC) is employed during implementation of the
Project, then the PIA Team‟s Environmental Specialists will pass on expert advice and guidance
and conduct capacity building on environmental management and monitoring.
130. To ensure that the ADB environmental requirements and all applicable GoV
environmental laws, regulations and standards, are met prior to the commencement of
construction, during construction and operation of the Project. An elaborate Environmental
Management and Monitoring Plan should be prepared at the Detailed Design stage based on
the concise Environmental Management and Monitoring Plan presented in current IEE.
Environmental monitoring during long term operation of the GMS –Lao PDR sub-projects is
largely the responsibility of DOI and DOW in Vientiane; and PIS in Saravance Provinces.
131. The Terms of Reference for the detailed engineering design and the bid documents
should specify the preparation of specific Environmental Management and Monitoring Plans for
the subprojects, which shall be presented for comments to the stakeholders.
B.

Environmental Management and Monitoring Plan

132. Responsible for environmental monitoring during project implementation are the main
contractor, the sub-contractors, the EMU/PIO, and the communities. The EMPs will be the
guiding document for environmental management and monitoring during execution of the subprojects. It will guide the EMU/PIO in determining whether the recommended mitigation
measures prior to construction, and during construction and operation, are being implemented
effectively. Environmental monitoring results shall be documented and reviewed to ensure that
signs of adverse impacts are detected at an early stage and that actions for mitigation are
taken. Monitoring results will have to be reported monthly by the EMU and be submitted to the
Head of the PIO, who in turn will submit them to DOSTE and CPO for approval. The Central
Project Office will submit the EMP to the ADB. The format for the monthly and annual
Environmental Monitoring Reports will be developed during the Detailed Design Phase and may
have to be refined during implementation of the Project.
C.

Costs for Environmental Monitoring of resettlement, water quality, air quality and
noise

133. For the costs during the Pre-Construction/Design Phase for implementation and
monitoring of the Resettlement Plan (RP) – based on the implementation schedule of the RP –
is referred to Resettlement Report.
134. Monitoring, to be carried out by the EMU/PIO, of surface water quality, air quality (TSP)
and noise, during the Pre-Construction, Construction and Operation Phases, adds up to an
average amount of USD116,157 per subproject. Appendix 1 provides for one sub-project the
environmental monitoring activities and the costs during the various project phases of the
Project. For the whole GMS in Lao PDR Project 2 subprojects) the costs for Environmental
Monitoring are estimated at: 2x 116,157 USD= 232,314 USD.
D.

Environmental Management and Monitoring for Subprojects

135. For the stage of IEE, Tables 7.1, present a concise Environmental Management and
Monitoring Plan (EMP) for the subprojects.

42

43

Table 7.1: Environmental Management and Monitoring: Two Subprojects in Vientiane Capital
Environmental Management
Mitigation Measures
Responsibility

Environmental Impacts
Socio-economic and
physical/biological aspects

Activities

Environmental Monitoring
Responsibility

Costs

Pre-Construction
Land acquisition requirements &
displacement of local residents
Displacement of local residents

 Prepare Resettlement Plan (RP)
based on an agreed
resettlement and compensation
framework & implement
accordingly

PIO and Resettlement
Committees (RCs).

flooding / odour / noise

 Proper design, O&M; sufficient
buffer.
 Proper design and O&M

Consultants doing the
design.
Consultants doing the
design.



Contractor

Vulnerability to erosion / landslide

Monitoring of
implementation of
RP, based on
implementation
schedule of RP.
Review of submitted
PIO and RC Progress
Reports.
Monitoring of
Technical Design.
Monitoring of
Technical Design.

PIO.
EMA (independent
external monitoring
agency).

For resettlement
costs see
Resettlement
Report.

MARD

Included in cost of
Technical Design.
Included in cost of
Technical Design.

 Periodic (plus inbetween
unannounced
inspection
of
construction
activities
 Air
quality
monitoring
(quarterly & more
frequently
when
complaints / issues
arise)

Contractor, PIO,
communities; also
sub-contractors
have responsibility
for environmental
monitoring.
EMA

 Periodic (plus inbetween
unannounced)
inspection
of
construction

Contractor, PIO,
communities; also
sub-contractors
have responsibility
for environmental

MARD

During Construction
1 Physical / Chemical Environment
Air Quality


- Dust





- Odor

- Noise

Regular watering of exposed
areas;
Cover all trucks carrying
dispersible materials to or from
the site;
Ensure
all
construction
vehicles and equipment are
well-maintained;
Construction activities which
can make noise should carried
out at day time;
Inform local community about
schedule and duration of
construction works;
Regarding other material for
construction such as sand,
stone,
contractor
should
choose legal service providers
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Environmental Management
Mitigation Measures
Responsibility

Environmental Impacts
Socio-economic and
physical/biological aspects

who had exploitation licenses
and environmental protection
commitment issued by local
authorities;

Activities

Environmental Monitoring
Responsibility

activities
 Air

quality

Costs

monitoring.
EMA

monitoring
(quarterly & more
frequent
when
complaints / issues
arise)

Water resources and quality
- Degeneration / contamination of
surface water





- Generation of sewage / wastewater





- Generation of solid wastes









Diversion drains & bunds,
temporary silt traps, ponds
Stockpiling of soils in flat
areas & far from
drainage routes
Adequate temporary toilet
facilities with adequate water
supply & strict enforcement of
proper sanitation

Contractor

Adequate water supply to
meet construction needs &
setting up of rain catchment
tanks
Adequate temporary toilet
facilities with adequate water
supply & strict enforcement of
proper sanitation
Establish temporary latrines
which meet regulations of
Health Ministry and supply
enough water to tents;
Discussing with residents to
choose the suitable waste
dumping site when workers
build camps;
Collect solid wastes and
temporary store at a safety
place before transporting to
disposal sites;
Establish
regulations
on

Contractor

Contractor

 Periodic (plus inbetween
unannounced)
inspection
of
construction
activities
 Surface
water
quality monitoring
(quarterly & more
frequent
when
complaints / issues
arise)
Periodic &
unannounced
inspections of waste
disposal.

Contractor, PIO,
communities; also
sub-contractors
have responsibility
for environmental
monitoring.
EMA

Contractor, PIO,
communities.
EMA

Incorporated in
recommended
Contract
provisions.

Periodic &
unannounced
inspections of waste
disposal.

Contractor, PIO,
communities.
EMA

Incorporated in
recommended
Contract
provisions.
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Environmental Impacts
Socio-economic and
physical/biological aspects

Environmental Management
Mitigation Measures
Responsibility

Activities

Environmental Monitoring
Responsibility

Costs

ensuring sanitation, stipulated
dumping yard and waste
treatment
methods
and
disseminate those regulations
to workers

2 Biological Environment
-Impairment of Sensitive
vegetation / other natural habitats

It is not required

It is not required

It is not required

It is not required

It is not required

-Impairment of aquatic flora &
fauna downstream

It is not required

It is not required

It is not required

It is not required

It is not required

 Strict enforcement of traffic rules
& regulations
 Installation of traffic aides on
critical routes during peak hours
 Coordination
of
traffic
management plan with Pakgnam
& Hathsaifong Districts‟ officials
 Posting of prior notice on
construction schedules & traffic
rerouting plan (at least a week
prior to effective/ implementation
dates
 Traffic mitigation measures (as
above)
 Temporary access to temporarily
affected residences &
institutions
 Close coordination with relevant
utility
companies/institutions
(water, power, drainage) on
proposed
alignments,
construction
phases
&
schedules
 Traffic mitigation measures (as
above)

Contractor

Periodic
&
unannounced
inspections
of
construction activities.

Contractor, PPIO,
communities.
EMA

Incorporated in
recommended
Contract
provisions.

Contractor

Periodic &
unannounced
inspections of
construction activities.

Contractor, PIO,
communities.
External Monitoring
Agency
(EMA)

Contractor

Periodic &
unannounced

Contractor, PIO,
communities.

3.Socio-Economic Environment
-Traffic congestion

- Public inconveniences. disruption of
utility services

- Disruption of socio-economic
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Environmental Impacts
Socio-economic and
physical/biological aspects
activities

-Health hazard

- Accidents & safety hazard

Environmental Management
Mitigation Measures
Responsibility
 Close coordination with relevant
utility companies / institutions
(water, power, drainage) on
proposed
alignments,
construction
phases
&
schedules
 Dust control measures (as
above)
 Sufficiently
high
temporary
fence around construction sites
that is in close proximity to
residences & institutions
 Use of practicable available
technologies that emit least
noise & pollutants & adjusting of
operational
procedures
to
reduce noise & pollutants
 Adequate
temporary
toilet
facilities with adequate water
supply
 Strict enforcement of proper
sanitation
 Temporary disposal system for
solid & hazardous wastes
 Sufficiently
high
temporary
fence around construction sites
that is in close proximity to
residences & institutions
 Disposing of unwanted soils as
soon as possible
 Temporary disposal system for
solid & hazardous wastes
 Traffic mitigation measures (as
above)
 Provisions for adequate lighting,
safe pedestrian access, storm
drains in construction sites
 Efficient
emergency
/
contingency plans, adequate
facilities & equipment & trained

Activities

Environmental Monitoring
Responsibility

inspections of
construction activities.

External Monitoring
Agency
(EMA)

Contractor

Periodic &
unannounced
inspections of
construction activities.

Contractor, PIO,
communities.
External Monitoring
Agency
(EMA)

Contractor

Periodic &
unannounced
inspections of
construction activities.

Contractor, PIO,
communities.
External Monitoring
Agency

Costs
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Environmental Impacts
Socio-economic and
physical/biological aspects

Environmental Management
Mitigation Measures
Responsibility

Activities

Environmental Monitoring
Responsibility

Costs

staff for handling emergencies
Operation & Maintenance
Long term impact on aesthetics /
modification of landscape

 Proper maintenance of
landscaping, trees, plantations.

DOI/DOW
(Department of Irrigation &
Department of Waterway)

Periodic &
unannounced
inspection of
precautions and
enforcement of
regulations.

External Monitoring
Agency

Annual
administrative
costs.

Loss of fish delivery‟s place

 Aquaculture development due to
sustainable water supply

DOI/DOW

Periodic &
unannounced
inspection of
precautions and
enforcement of
regulations and
sampling program.

External Monitoring
Agency

Annual
administrative
costs.
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VIII.

CONCLUSION AND RECOMMENDATION

136. The objective of the Greater Mekong Subregion (GMS) Flood and Drought Risk
Management and Mitigation Project in Lao PDR is to improve flood discharge capacity in
flood season and to store water in dry season to meet the irrigation demand by building
weir, water control gates, pumps, Mekong river‟s erosion bank protection in Vientiane
Capital
137. Therefore, the realization of the GMS Flood and Drought Risk Management and
Mitigation Project in Lao PDR will bring significant positive impacts on irrigation and
drainage system from Thadluang swamp to Mak Hiao stream by increased flood
discharge capacity and water supply for irrigation in Park Ngum- Vientiane, river dike
protection in Vientiane Capital; by then hygiene and sanitary condition will improve and
poverty alleviation accordingly.
138. Screening of potential environmental impacts for the Design Phases, the
Construction Phases and the operations & maintenance phases of the subprojects also
revealed adverse effects. However, all identified adverse impacts appeared to be small or
moderate and many are temporary in nature, during construction phase. No significant
adverse environmental impacts are expected. Mitigation measures have been formulated
that can diminish the adverse impacts (Part E) and concise Environmental Management
and Monitoring Plans (EMPs) have been developed for the subprojects (Part I). More
detailed EMPs have to be prepared during the Design Phase to control and mitigate
identified small and moderate negative environmental impacts.
A.

Recommendations

139. The executed IEE for the Project is sufficient according to the ADB environmental
guidelines and regulations. Only additional detailed Environmental Management and
Monitoring Plans have to be prepared to control and mitigate the identified small and
moderate adverse environmental impacts.
140. Under The GOL regulations, Decree on project investment concerning
Environmental Assessment for IEE or EIA(No.697/PMO-WREA), dated 12March, 2010 in
Lao all of
proposed subprojects are rehabilitation subprojects, except only some
component are new construction at small scale, so, only an IEE is required. The Project
Owner must compile IEE report and must submit it to PDOE for review and approval.
B.

Conclusion

141. From the proposed subprojects for Vientiane, only small and moderate adverse
environmental impacts are expected. These adverse impacts can be resolved by proper
design, specific mitigations measures, and by adequate operation & maintenance. For
these reasons the executed IEE for the subprojects is sufficient according to the ADB
environmental guidelines and regulations.
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APPENDIX-1: Preliminary Cost Estimates for Environmental monitoring –one year-01 Sub-project

Cost Item

No of
Engineer

Man
month

No. of
Months

Frequency
in a Year
(monthly)

No of
Samples
or

No of
Taking
Sample‟s
People

Total No of
Sample or
Car rent
day

No of
working
days

Unit
Rate
(USD)

Total Cost
(USD)

PRE-CONSTRUCTION
A EMU-PIO
A.1
A.2
A.2.1

Irrigation Engineer
(1 for full time for a year)

- Surface Water Quality
-Ground Water Quality
Transport:
- Air Quality & Noise Level

A2.4

1
1

-Ground Water Quality
Taking & Handling Samples
Per Diem:
- Air Quality & Noise Level

A2.3

300

0

Monitoring Activities
Measuring or Analysis
- Air Quality & Noise Level
- Surface Water Quality

A.2.2

0

- Surface Water Quality
Boat rent
Report (Result of Environmental
Monitoring)

Sub-Total 1(Pre- Construction)

DURING CONSTRUCTION
A Consultants
A. International Environmental Specialist
1 (part of PIA Team - TA Grant, 4 mos.
Intermittently for a year)

1

2
5
One time
before
constructio
n

1

156
233

312
1165

2

2

30

60

3

2

30

60

1

1

100

100

1

1

100
20

100
20

120

120

1

2237
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Cost Item

No of
Engineer

Man
month

No. of
Months

Frequency
in a Year
(monthly)

No of
Samples
or

No of
Taking
Sample‟s
People

Total No of
Sample or
Car rent
day

No of
working
days

Unit
Rate
(USD)

Total Cost
(USD)

A. Local Environmental Specialist
2 (part of PIA Team - TA Grant, 6 mos.
intermittently for a year)
B EMU-PIO
B.
Irrigation Engineer
1
(6 months for a year)

1

6

6

500

3000

B.
Monitoring Activities
2
B.2.1 Measuring or Analysis
- Air Quality & Noise Level

12

12

2

24

156

3744

- Surface Water Quality
-Ground water

12

12

5

60

233

13980

12
12

12
12

30
30

720
720

12
12

12
12

100

1200

100

1200

20

240

120

1440

B.2.2 Taking & Handling Samples
Per Diem:
- Air Quality & Noise Level
- Surface Water Quality

2
3

2x12
2x12

-Ground water
Transport:
- Air Quality & Noise Level
- Surface Water Quality
B.2.3

1
3

Boat rent

Report (Result of Environmental
B.2.4
Monitoring)
Sub-Total 2(During Construction)

DURING OPERATION

1
1

12
12
12

12

26244
USD
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Cost Item

B Environmental Monitoring Staff
B1
Irrigation Engineer/Environmentalist

No of
Engineer

1

Man
month

No. of
Months

Frequency
in a Year
(monthly)

No of
Samples
or

No of
Taking
Sample‟s
People

Total No of
Sample or
Car rent
day

No of
working
days

3
(part
time)

Unit
Rate
(USD)

Total Cost
(USD)

500

1500

233

6660

30

360

B2 Monitoring Activities
B2.1

B2 .2

Measuring or Analysis
- Surface Water Quality

4

5

20

- Ground Water Quality
Taking & Handling Samples
Per Diem:
- Air Quality & Noise Level
- Surface Water Quality
-Ground water

4

3

4

1

12

Transport:
- Air Quality & Noise Level
- Surface Water Quality

B 2.3
B 24

100

800

-Ground water
Boat Rent
Report
(Result
of
Environmental Monitoring)

Sub-Total 3 (During Operation)
Total (1)+(2)+(3)

2 daysx4

4

120

480

9800
USD
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Estimated Cost for Environmental Management Plan of the Proposed Component
Frequency

Responsibile

Before

Year 1

Year 2

Year 3

Year 4

Year 5

Agencies

Unit USD
Year 6

Amount
without
TAX-USD

Environmental Monitoring

Amount
+10%
VND

(with

VAT)

USD

Pre-Construction

2237

Air quality/TSP

One time before

Contractor

Noise

construction

Sub-Contractor

Water Quality

(Baseline data)

PIO
Communities

To clear the ground
Sub-Total 1

26244

During Construction
Monthly

Contractor

Air quality (TSP & Noise)

Monthly

Communities

Water quality

Monthly

26244

26244

Sub-Total 2
Operation
Water quality

Monthly

9800

IDMC

9800

Communities
Sub-Total 3

100569
5028
105,597

Total 1+2+3
Contingency 5%
Total
Around
Note: TSP & Noise is measured at Site – Measurement Cost based on Circular 83/2002/TT-BTC
Water quality sample is taken at site & analyzed in Laboratory- based on Circular 83/2002/TT-BTC
Perdiem based on Circular 23/2007/TT-BTC – Transportation cost based on Current Vehicle transportation price

Average amount for one sub-project =

USD 116,157

Total estimated cost for two sub-projects =

USD232,314

116,157
116,157
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Cost estimation of water quality analysis for one sample
Price USD
According to
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
Total

Criteria
pH
DO
Turbidity
EC
SS
Cl
SO4-Ca
Mg
Fe
NO2NO3NH4+
PO4 3COD
BOD5
Faecal
Coliform
Coliform
As
Pb
Hg
Cd
Cr6+
Potassium
VND
USD

Unit
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

MoE
Laboratory
1.5
3.0
2.0
1.5
4.0
4.0
6.0
13.0
13.0
10.0
7.0
7.0
7.0
6.0
10.0
12.0
8.0
7.0
15.0
15.0
18.0
18.0
6.0
13.0
207

Price USD
According to
LCG consultants
6.00
8.00
6.00
6.00
10.00
10.00
10.00
25.00
25.00
20.00
12.00
15.00
15.00
15.00
20.00

Price VND
according to Circular
83/2002/TT-BTC
30.000
60.000
50.000
40.000
50.000
50.000
50.000
60.000
60.000
60.000
50.000
50.000
60.000
60.000
70.000
80.000

15.00
15.00
30.00 *
20.00 *
30.00 ^
20.00 ^
20.00 ^

353
233

Note: Criteria As, Pb, Hg, Cd, Cr6+ are not included in List of criteria to be analyzed

60.000
60.000
80.000
60.000
80.000
60.000
60.000
600.000
1940000
110
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APPENDIX-2: Rapid Environmental Assessment (ADB, REA)
Checklist Irrigation /Drainage Sub-Projects-GMS Project in Lao PDR
Instructions:

This checklist is prepared to support the environmental classification of a project. It is to be attached
with the environmental categorization form that is to be prepared and submitted to the Chief Compliance
Officer of the Regional and Sustainable Development Department.
This checklist is to be completed with the assistance of an Environment Specialist in a Regional
Department.
This checklist focuses on environmental issues and concerns. To ensure that social dimensions are
adequately considered, refer also to ADB checklists and handbooks on (i) involuntary resettlement, (ii)
indigenous peoples planning, (iii) poverty reduction, (iv) participation, and (v) gender and development.
Answer the questions assuming the “without mitigation” case. The purpose is to identify potential
impacts. Use the “remarks” section to discuss any anticipated mitigation measures.



Country/Project Title: The Greater Mekong Sub region Flood and Drought Risk Management
And Mitigation (GMS) Project in Lao PDR
SCREENING QUESTIONS

Yes

A. Project Sitting
Is the Project area adjacent to or within any of the
following environmentally sensitive areas?
 protected area


No

REMARKS

x

wetland

mangrove

x
x

estuarine
buffer zone of protected area

x
x

special area for protecting biodiversity
B. Potential Environmental Impacts
Will the Project cause…

loss of precious ecological values (e.g. result of
encroachment into forests/swamp lands or
Historical/cultural buildings/areas, disruption of hydrology
of natural waterways, regional flooding, and drainage
hazards)?

conflicts in water supply rights and related social
conflicts?

Impediments to movements of people and animals?

x

potential ecological problems due to increased soil
erosion and siltation, leading to decreased stream
capacity?

x

insufficient drainage leading to salinity intrusion?
over pumping of groundwater, leading to salinization
and ground subsidence?
impairment of downstream water quality and therefore,
impairment of downstream beneficial uses of water?
dislocation or involuntary resettlement of people?

x
x

x

x
x

x
x

Hundreds households will be
affected by Subprojects for

Vientiane Flood and Drought
Mitigation Subproject No 1Vientiane
Dike
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SCREENING QUESTIONS

Yes

No

REMARKS

Improving
potential social conflicts arising from land tenure and
land use issues?
soil erosion before compaction and lining of canals?
noise from construction equipment?

x
x
x

noise will generate from
construction equipment during
the
construction
phase,
especially for Subproject No

1Vientiane
Improving
dust?


x

labour-related social problems, especially if workers
are hired from different areas ?

water logging and soil salinization due to inadequate
drainage and farm management?

x
x

x

reduction of downstream water supply during peak
seasons?

x

soil pollution, polluted farm runoff and groundwater,
and public health risks due to excessive application of
fertilizers and pesticides?

x

soil erosion (furrow, surface)?


x

Scouring of canals?

clogging of canals by weeds?
seawater intrusion into downstream
systems?

Locally,some
expected.
x
x

clogging of canals by sediments?
freshwater

introduction of increase in incidence of waterborne or
water related diseases?

Dust will be generated during
the construction phase.
Normally, workers from the
local area are hired.
Locally, water
expected during
phase.


Leaching of soil nutrients and changes in soil
characteristics due to excessive application of irrigation
water?

x
x
x

Dike

logging is
construction

erosion

is
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APPENDIX 3: Pictures and List of Participants of Public Consultation

Meetings

Public Consultation Meeting at Park Ngum District Agricultural and Forest OfficeVientiane Capital, 30 September 2010
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