Initial Environmental Examination
May 2020

Cambodia: Second Greater Mekong Subregion
Tourism Infrastructure for Inclusive Growth
Project

Kep, Cambodia

Including Detailed Design of Kep Solid Waste Improvement
Subproject

Prepared by the Ministry of Tourism, with the province of Kep, for the Asian Development Bank.
This initial environmental examination is a document of the borrower. The views expressed herein
do not necessarily represent those of ADB's Board of Directors, Management, or staff, and may
be preliminary in nature.
In preparing any country program or strategy, financing any project, or by making any designation
of or reference to a particular territory or geographic area in this document, the Asian
Development Bank does not intend to make any judgments as to the legal or other status of any
territory or area.

CURRENCY EQUIVALENTS
(April 2020)
Currency Unit
R1.00
$1.00

–
=
=

Riel R
$0.00024
R4,004

ABBREVIATIONS
ADB
DAFF
DOE
DPWT
DOT
DOWRAM
EA
EIA
EMP
GMS
IEE
IEIA
mbgs
MOE
MOT
PAM

-

PMCES

-

PIU
PPTA
PMU
REA
RGC
GRM
SPS
SLF

-

Asian Development Bank
Department of Agriculture, Forestry and Fisheries
Department of Environment
Department of Public Works and Transport
Department of Tourism
Department of Water Resources and Meteorology
executing agency
environmental impact assessment
environment management plan
Greater Mekong Subregion
initial environmental examination
initial environmental impact assessment
meters below ground surface
Ministry of Environment
Ministry of Tourism
project administration manual
project management and civil engineering support
consultant
project implementation unit
project preparatory technical assistance
project management unit
rapid environmental assessment
Royal Government of Cambodia
grievance redress mechanism
Safeguard Policy Statement (2009)
sanitary landfill

WEIGHTS AND MEASURES
km
kg
ha

-

kilometer
kilogram
hectare
NOTE

In this report, "$" refers to US dollars.

EXECUTIVE SUMMARY
The second Greater Mekong Subregion (GMS) Tourism Infrastructure for Inclusive
Growth Project will continue to develop small scale infrastructure to improve tourist facilities and
develop and strengthen management capacity to enhance tourism at selected locations in
Cambodia, the Lao PDR, and Viet Nam. In Cambodia One subproject will be implemented in
Kep province, which is addressed by the country-level Initial Environmental Examination
(IEE).
The original IEE1 for Cambodia completed January 2018 has been updated herein with
the detailed engineering design (DED) of the subproject in Kep province. (This updated IEE
includes all details, environmental baseline data, Public Consultation reports and other
requirements contained in the IESIA prepared by PMCES and approved by MOE on 10 April 2020
as requisite for issuing the Construction License by MOE. The IEE also includes in Appendix H,
the Environmental Protection Contract which defines the obligations of the EA with regard to the
adoption of the established environmental impact mitigation measures, monitoring and reporting
to MOE.) The IEE deals with the subproject listed below.
Kep


Kep Solid Waste Management Improvements

The project location of Kep Control landfill is covering on 13.39 hectares and improvement
of access road 3.5 Km. Kep Control landfill locates in the existing dumpsite in the Damnak Chang
Ae village, Sangkat Prey Thom, Kep City that it is the property of Kep Province. It is located 6 km
at North of the Municipality of Kep.
April 2020, IEE is updated accordingly with the decision of real location selection and the
data and information from the IESIA that did the survey and testing by the local consultancy firm
that registered at MOE of Cambodia. Those mostly are Physical, Biological and Social resource
that are really important for baseline data of IEE and IESIA before the project started. Potential
impacts and Mitigation measurement in IEE and EMP were updated accordingly. So, all shall be
completed by End of April 2020.
Subproject Benefits
Kep Solid Waste Management Improvements
The existing arrangements for solid waste management in Kep are inadequate,
characterized by low coverage, lack of sanitation awareness, and an open, unmanaged dumpsite.
The subproject will address these problems by expanding the quality and coverage of solid waste
collection and treatment services, construct a new sanitary landfill (SLF) on the existing 9ha
dumpsite located on public land, and support sanitation and waste management awareness
programs. The upgraded solid waste management system will increase and make more efficient
solid waste removal from the streets and beach areas in Kep town.
The DED of the upgraded solid waste management system in the municipality Kep will
assist implementation of the Sub-decree No. 36 on Solid Waste Management (1999), Sub-decree
No.113 on Garbage and Urban Solid Waste Management (2015), which inter alia, prescribes
1
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implementation responsibilities for solid waste management. The location of the existing
dumpsite has been reviewed in respect of Ministry of Environment Technical Guidelines on
Garbage and Urban Solid Waste management (2016). The subproject will benefit the Kep’s urban
core (Sangkat, Sangkat Kep and around half of Sangkhat Prey Thom) with a residential population
of 9,000, 95 hotels, and 52 restaurants/cafes, and various other commercial outlets. It will also
support Kep city’s environmental goals, which were recognized in 2016 through an ASEAN
Environmentally Sustainable Cities Award and in 2017 an ASEAN Clean Tourism Award. Options
for waste collection tariffs and/or an environmental tax are being considered to support
operational and maintenance costs of the landfill.
The materials recovery facility (MRF) to be constructed at the new SLF in Kep will
organize, make safer and more efficient the current limited practice of solid waste recycling that
is occurring at the existing dumpsite. The MRF will improve and make more sanitary the working
conditions of garbage pickers while improving the efficiency and opportunities for reduction,
recycling and reuse of solid waste. The MRF will increase separate recyclables recovery using
sanitary facilities and practices. The new SLF and constituent MRF will reduce pollution at the
SLF and along the access road to the SLF. The managed network of modern waste cells overlying
an impermeable HPDE liner, leachate collection and treatment facility, and landfill gas (LFG)
capture system will protect groundwater, reduce GHG emissions if LFG flare required, improve
local air quality, and reduce litter at the site thereby improving the natural environment and
working conditions of SLF workers including the waste pickers who will be employed inside the
new MRF. The provision of new waste compactor trucks will prevent spillage of garbage along
the access road to the new SLF, and odor that was reported by residents along the road during
the public consultations.
A major O&M and training program will be developed with the municipality and residents
of Kep and outlying villages to create awareness and to institute and support the requirement that
wet and dry solid waste is separated at source. The function of the new MRF at the new SLF
requires that wet waste must not be mixed with solid waste when the solid waste arrives at the
MRF for separation and recycling. Thus, the improvements to solid waste management will need
to include separate or dual compartment compactor trucks to collect separated dry and wet solid
waste, as well as placement of roadside bins that separate wet from dry solid waste.
The septage treatment facility (STF) and hazardous waste cell at the new SLF will
contribute to overall environmental improvement in Kep town, and especially the crab market, by
providing a location for septic tank sludge to be deposited and treated safely.
Potential Impacts
The Kep Solid Waste Management Improvement is confirmed as Category B for
environment pursuant to ADB’s safeguards Policy Statement (SPS) 2009. According to Prakas
021 of MoE in Cambodia issued on 03 Feb 2020, all types of landfill or dumpsite need to study
and apply for approval license of Environmental and Social Impact Assessment. Kep Control
Landfill subproject is the kind of domestic waste management and it just upgrades from open
dumpsite, thus Initial Environmental and Social Impacts Assessment (IESIA) was needed to apply
then it was approved by MoE on April 2020.
As the concern with IBAs in some parts of Cambodia, this subproject of Kep Solid Waste
Management Improvement is not inside of this IBA (as figure 23).

Pre-construction Phase
Similar to the completed DED of the Kep solid waste subproject, the DED of the two Preah
Sihanouk subprojects will finalize subproject locations, engineering, institutional arrangements,
and address any outstanding environmental or social issues with the subprojects. The DED of
Kep subproject, in addition to the above, also clarified the depth and quality of the groundwater
at the existing dumpsite. The depth of the water table, local hydrological regimen and soil
permeability were clarified as part of the DED for the upgraded sanitary landfill to ensure that risks
of groundwater contamination and storm water run-off impacts are understood and prevented with
the DED.
Major activities which follow the pre-construction phase of the Preah Sihanouk subprojects
which are detailed in the subproject EMPs are updating and initiation of the land acquisition and
resettlement plans (LAR) and EMPs to meet the future DEDs designs including preparation of
construction package tender documents and procurement of contractors. The safeguard due
diligence for the DED of the Kep solid waste subproject confirmed no requirement for resettlement
or land acquisition/ compensation and has prepared the construction tender documents to which
the separate updated EMP for the DED will be appended.
An important activity that must occur ahead of all civil works and excavation activity is the
three subproject areas must be visited and reviewed by the military to ensure they are free of
unexploded ordinance (UXO). The executing and implementing agencies will coordinate required
UXO identification and clearing with the military.
Construction Phase
The potential environmental impacts of the Kep subproject are primarily construction
phase-disturbances of the individual subproject component areas. Common impacts of the civil
works will be, for example, reduced and/or blocked public access to areas, noise and dust caused
by increased truck traffic and heavy equipment use, soil and surface water quality pollution
caused by equipment operation and maintenance (leakage oil and hazardous construction
materials), public and worker accidents, increased traffic congestion and traffic accidents, land
erosion, localized drainage and flooding problems, solid waste and domestic pollution from worker
camps and construction waste, and communicable disease and social problems caused by
migrant workers.
The short-term construction impacts and disturbances will occur at different levels of
magnitude depending on the civil works activity and the subproject site. Impact mitigation
measures are prescribed which follow standard accepted construction practices as well as
IFC/World Bank EHS sector guidelines for different construction.
Referring to the agreement between MoE and MPWT (named as Contract of
Environmental Protection) signed on 2 April 2020, there are 7 (seven) articles putting in this
contract in order to ensure that the project activities will not make the harmful to Environment.
Also, the mitigation of all concern sub-plans need to report MOE by monitoring report every 6 (six)
months in the construction stage (detail see in Appendix H).
Operation Phase
The potential impacts of the operation of the completed subprojects arise from increased
vehicle traffic along the upgraded landfill access road. Enforced speed limits must be clearly

posted along the roadway. The sustainability of the operation of upgraded landfill according to
design specifications and resultant reduction in solid waste pollution in Kep is dependent on
sufficient annual operation and maintenance (O&M) support for solid waste management. As an
example, there is a small risk that the liner of the landfill, stormwater drainage system, or septage
treatment could fail or require repair during operation. Such a problem event would require
sufficient budget to correct. Also, while reduced at the new SLF, long term impacts from dust and
odour will arise from the landfill site.
Climate Change
A separate Climate Risk and Vulnerability Assessment (CRVA) guided civil works and preliminary
designs and IEE preparation of Kep subproject. The CRVA adopted climate change projections
for rainfall and temperature prepared in 2015 for the subproject area and modified subproject
component designs such as road surface type, drainage capacity, and civil works construction
from national construction norms as the means to increase subproject climate resilience.2 The
estimated marginal increase in cost to make the road and pier subproject components resilient to
climate change is approximately $2.7 million. The Kep subproject will generate greenhouse gas
(GHG) emissions from anticipated increased vehicle traffic on subproject access road, however,
the increase in vehicles is not expected to exceed the 100,000CO2e/a threshold for action, set by
ADB3.
Climate mitigation and resilience of DED of Kep subproject
The separate CVRA prepared for the FS design of the Kep subproject identified key
climate change mitigation and resilience measures for Kep subproject that have been addressed
by the DED. Greenhouse gas (GHG) emissions from the SLF will be minimized with the
installation of a landfill gas (LFG) flare, and stormwater drainage at the SLF and along the
upgraded access road will be designed to accommodate projected increases in maximum rainfall
in climate change. The concrete surface of the SLF access road will be resilient to projected
increased maximum summer air temperatures with climate change.
The subproject’s initial indicative sensitivity to climate change is classified “Medium” to
“High” by the AWARETM software tool due primarily to potential sensitivity to increased rainfall
intensity. The AWARE software combines geographic information on current site-specific climate,
climate hazards from topography, elevation, and the latest climate change projections for each
area. The subproject is designed to be resilient to present-day climate extremes. Future changes
in climate are defined primarily by rainfall intensity and flooding for adoption of design criteria for
upgraded access roads to include road surfaces that do not absorb water and are not vulnerable
to flooding and surface runoff. Road surfaces will be resistant to elevated air temperatures, with
sufficient cross and lateral road drainage to prevent lateral ponding and flooding, and road bed
aggregates used will shed water and be resistant to erosion.
Conclusions
The EMPs developed for each province including the updated EMP for Kep subproject
provide impact mitigation plans, environmental monitoring plans, and specify the institutional
responsibilities and capacity needs for the environmental management of each subproject.
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The IEE concludes that the description of the subproject feasibility designs and the DED of the
Kep subproject combined with available information on the affected environments is sufficient to
identify the scope of the project’s potential environmental impacts. Provided that significant
changes do not occur to the design of any subproject components, and that new sensitive
environmental or social receptor data are not discovered, the subprojects will remain Category B
for environment and will not require further detailed environmental impact assessment. To comply
with regulation of ministry of Environment (MoE) in Cambodia, this subproject needs the Initial
Environmental and Social Impacts Assessment (IESIA). As the result, the license was issued by
MoE on April 2020.
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I.
A.

INTRODUCTION

Background

1.
The Second Greater Mekong Subregion (GMS) Tourism Infrastructure for Inclusive
Growth Project will develop small scale infrastructure to improve tourist facilities and develop and
strengthen management capacity to enhance tourism at selected locations in Cambodia. Three
subprojects will be implemented in Kep and Preah Sihanouk provinces which are addressed
by the [updated] initial environmental examination (IEE) presented herein.
2.
The original IEE4 for Cambodia completed January 2018 has been updated herein
with the detailed engineering design (DED) which has been prepared5 for the subproject in
Kep province. The DED and updated IEE of Kep subproject is included herewith.
3.
The project will improve urban-rural transport infrastructure, urban environmental
services, It will help transform secondary towns in the GMS Economic Corridors into green,
inclusive and competitive international tourism nodes to boost trade in services and deepen
market linkages between members of the GMS and Association of Southeast Asian Nations
(ASEAN). The subprojects will build on the ongoing ADB-financed GMS Tourism Infrastructure
for Inclusive Growth Project (2014–2019) in Cambodia.
4.
The expected impact is sustainable, inclusive, and more balanced tourism development,
as envisaged in the ASEAN Tourism Strategic Plan 2016–2025. The expected outcome is to
increase the tourism competitiveness of secondary towns in Cambodia. Outputs include: (i) urbanrural access infrastructure and urban environmental services improved, (ii) capacity to implement
ASEAN tourism standards strengthened, and (iii) institutional arrangements for tourism
destination management and infrastructure operations and maintenance (O&M) is strengthened.
5.

The subproject in Kep is the one listed below.
Table 1. Cambodia subprojects
Kep Province


B.

Kep Solid Waste Management Improvements

Assessment Context

6.
The project is classified environment Category B pursuant to ADB’s 2009 Safeguard
Policy Statement6 and ADB good practice sourcebook.7 A category B project will have potential
adverse impacts that are less adverse than those of a Category A project, are site-specific, largely
reversible, and can be mitigated with effective implementation of an environmental management
plan (EMP).8

4
5
6
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ADB, 2018. Footnote #1.
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Tourism Infrastructure for Inclusive Growth Project, Interim Report.
ADB. 2009. Safeguard Policy Statement. Manila.
ADB. 2012. Environmental Safeguards, A Good Practice Sourcebook, Draft. Manila.
Footnote 4, pg. 19.
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7.
The original IEE was prepared during the feasibility design stage of the project using
available data and information on sensitive environmental receptors that exist at the three different
subproject sites. The EMPs that have been prepared for the subprojects will be updated [update
of EMP for Kep completed] where necessary to meet final detailed design (DED) requirements.
Impact Footprints
8.
The solid waste subproject in Kep is located at an existing dumpsite including operational
access road. Thus, the potential environmental impacts of the subprojects are expected to be
beneficial in mitigating the impacts of ongoing tourism, and solid waste management at the
subproject sites.
C.

Structure of Report

9.
The IEE follows the outline provided in Appendix 1 of the SPS (2009). The results of the
IEE are presented by the subproject in Kep Province to minimize redundancy of background
information. The environmental management plans (EMP) for the Kep subproject is based on and
support the results of the IEE.
II.
A.

POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK

Environmental Impact Assessment

10.
Environmental impact assessment in Cambodia is guided by the Royal Government of
Cambodia (RGC) sub-decree No 72 ANRK.BK on environmental impact assessment (EIA). In
compliance with the sub-decree, all individuals, private companies, joint-venture companies,
public companies, ministries and government agencies are obliged to conduct an environmental
impact assessment for proposed projects or activities, which must be pre-submitted for approval
from the Ministry of Environment (MOE). The decree provides a list of project types that
proponents use to screen projects for requiring either an EIA or Initial EIA (IEIA). Consultations
with the MOE and provincial Departments of Environment (DOE) indicated the final subproject
design in Kep will require either an IEIA or EIA that will be submitted and approved by MOE. As
dictated by, the MOE is required to complete their review of a submitted IEIA or EIA within 30
days to conclude the approval process.
11.
The IEE presented herein meets the requirements of Sub-Decree No 72 ANRK.BK on EIA
and the supporting Prakas Guideline Conducting IEIA/EIA Reports, BRK-BST, September 2,
2009. For implementation of IEIA/EIA the Prakas on Requirement of National EIA Firms to be
registered with MOE, No. 215 BRK-BST, 19 May 2014 has been taken account of in the costs
during detailed engineering design.
B.

Legal and Policy Framework for Environmental Protection

12.
The Government of Cambodia has established specific laws and regulations for forests,
protected areas, and land management to ensure sustainable development. The key elements of
the legal and policy framework for the project include the following:


Law on Environmental Protection and Natural Resources Management, enacted by
National Assembly, 1996, and promulgated by Preah Reach Kram/NS/RKM-1296/36;

3










Law on Natural Protected Areas enacted by National Assembly, 2008 promulgated by
Preah Reach Kram/NS/RKM/0208/007;
Law on Fisheries, enacted by National Assembly, 2006 and promulgated by Preah
Reach Kram/SN/RKM/0506/011 (2006);
Law on Forestry, enacted by National Assembly, 2002 promulgated by Preah Reach
Kram/NS/RKM/0802/016;
Law on Land enacted by National Assembly, 2001 promulgated by Preah Reach
Kram/NS/RKM/0801/14;
Law on Water Resource Management, enacted by National Assembly, 2007 and
promulgated by Preah Reach Kram/SN/RKM/0607/016;
Land Law on Traffic, enacted by National Assembly 2014, promulgated ny Preah
Reach Kram/SN/RKM/0115/001 (2015)
Law on Expropriation 2010, enacted by National Assembly 2009 and promulgated by
Preah Reach Kram /No. NS/RKM/0210/003;
Land Law on Traffic enacted by National Assembly, 2014 promulgated by Preah
Reach Kram/SN/RKM/0115/001; and
Circular No 01 SRN issued on February 3rd, 2012, Royal Government of Cambodia on
Cambodia Coastal Zone Development

13.
Key directives in support of the Law on Environmental Protection and Natural Resources
Management include:










14.

Law on Protected Areas (2008)
Sub-decree on Water Pollution Control (2009):
o Annex 2: Effluent standard for pollution sources discharging wastewater
to public water areas or sewer;
o Annex 4: Water quality standard in public water areas for biodiversity
conservation; and
o Annex 5: Water quality standard in public water areas for public health
protection.
Sub-decree on Solid Waste Management (1999)
Sub-decree on Air Pollution Control and Noise Disturbance (2000)
Sub-decree on Garbage and Urban Solid Waste Management (2015)
Sub-Decree on Urban Solid Waste Management, No. 113, NKR-PR 2015
Sub-decree on No. 235 on Drainage System Management and Waste Water Treatment Plan
(MoI, MPWT and MoE, 2017)

Other pertinent regulations, policy, or guidelines for the project are as follows:










Technical Guidelines on Garbage and Urban Solid Waste Management (MOE, 2016)
Directive on Industrial Sludge Management (MOE, 2000);
Directive on Industrial Hazardous Waste Management (MOE, 2000);
Directive on Managing Health Wastes in the Kingdom of Cambodia (MOH,
2008)
Preach Reach (Kep) Creation of Fisheries Communities (2005); and
Guidelines on establishment of protected forests, natural resources
conservations, wildlife protection areas, protected forest for biodiversity
conservation (2002 and 2004).
Management of Means of Water Transport 00067, RGC, MPWT Circular
#003 (2011)
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15.
Cambodia is signatory to many international environmental treaties and conventions which
provide a comprehensive legal framework related to coastal management. These include: The
Coordinating Body of the Seas of East Asia (1995), Association of South East Asian Nations
(1999), MARPOL (1994), Biodiversity convention (1994), CITES convention (1997), Ramsar
convention (1999) and Climate Change convention (1995) (MOE 2006). The closest Ramsar site
to subproject areas is more than 100 km away in Koh Kapok, Koh Kong province to the west.
16.
Government Occupational and Community Safety and Health (OHS) guidelines follow the
OHS Programme for Cambodia (2010-2013) that was developed by the International Labour
Organization (ILO). The draft guidelines provide the framework for instituting OHS at the
workplace and in the community. The guidelines are included in EMPs. The OHS guidelines for
Cambodia will likely need to be supplemented with the international the IFC EHS/OHS Guidelines
for Construction and Decommissioning, Waste Management Facilities, and Toll Roads. The
contractor will have to identify the appropriate national and IFC OHS guidelines in their bid
documents for joint review by the contractor and PMCES.
17.
For all other applicable environmental standards and criteria such as ambient air quality,
vibration, noise, contaminated soil, national standards will apply and also where necessary
supplemented by the standards and protocols of the Environment, Health and Safety Guidelines
of the World Bank (IFC, 2007).
C.

Agencies Responsible for Environmental Management and Assessment

18.
The national agencies that oversee environment and natural resources management are
listed below. Most of Ministries have provincial counterpart departments.










Ministry of Environment (MOE);
Ministry of Agriculture, Forestry and Fisheries (MAFF);
Ministry of Water Resources and Meteorology (MOWRAM);
Ministry of Mine and Energy (MME);
Ministry of Industry and Handicraft (MIH)
Ministry of Land Management, Urban Planning and Construction
(MLMUPC);
Ministry of Tourism (MOT);
Ministry of Public Works and Transport (MPWT)
National Climate Change Committee (NCCC)

19.
The MAFF is responsible for the management and protection of coastal mangrove forests,
and wildlife and fisheries. The Fisheries Administration (FA) at the national and provincial levels
is responsible for all fisheries related matters as summarized below:






Prepare and establish fishery resource and aquaculture inventories;
Enact laws, regulations, and orders for fishery protection, management and
improvement of fishery resources and habitat;
Manage fishery zones, fishery conservation and establish fishery resource
development policies;
Conduct scientific studies of fisheries and aquaculture; and
Inspect and manage fishery resource exploitation and aquaculture
activities.
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20.
The EIA Department of the MOE oversees and regulates EIA, and coordinates the
implementation of projects in collaboration with project executing agencies (EA) and concerned
ministries. The MOE has the following responsibilities:
1) Review, evaluate, and approve submitted environmental impact assessments in
collaboration with other concerned ministries; and
2) Monitor to ensure a project owner (the executing agency of the project) satisfactorily
implements the Environmental Management Plan (EMP) throughout pre-construction,
construction and operational phases of the projects.
21.
The ministries are represented and supported at the provincial, town, and
district/commune levels by counterpart line departments, agencies, and sub-offices. The
counterparts are responsible to extend and implement the mandate of their parent ministries to
the commune level.
22.
The IEE prepared for subprojects in Cambodia meets most of the EIA requirements of the
MOE. Further, the subproject in Kep is endorsed by the National Committee on Coastal Area
Management and Development.9 The IEE will provide guidance to the MOT and consultants who
will prepare the IEIA or EIA for the MOE.
23.
According to Prakas 021 of MoE in Cambodia issued on 03 Feb 2020, all types of landfill
or dumpsite need to study and apply for approval license of Environmental and Social Impact
Assessment. Kep Control Landfill subproject is the kind of domestic waste management and it
just upgrades from open dumpsite, thus Initial Environmental and Social Impacts Assessment
(IESIA) was done and approved by MoE on April 2020.
D.

ADB Safeguard Policy

24.
The ADB safeguard policy statement (ADB 2009) along with the Good Practice Safeguard
Sourcebook (2012) clarify the rationale, scope and content of an environmental assessment and
identify required supporting technical guidelines (e.g., World Bank/IFC EHS Guidelines 2007).
Projects are initially screened to determine the level of assessment that is required according to
the environmental classification, Category A, B, or C.
25.
Category A is assigned to projects that normally cause significant or major environmental
impacts that are irreversible, diverse or unprecedented such as hydroelectric dams (an
Environmental Impact Assessment is required). Category B projects have potential adverse
impacts that are less adverse than those of category A, are site-specific, largely reversible, and
for which mitigation measures can be designed more readily than for category A projects (an
Initial Environmental Examination is required). Category C projects are likely to have minimal or
no negative environmental impacts. An environmental assessment for Category C projects is not
required but environmental implications need to be reviewed.

9

NS/RKT/0212/079 Preah Reach Kret on Establishment of National Committee on Coastal
Area Management and Development.
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III.

DESCRIPTION OF SUBPROJECT

26.
The description of the subproject in Kep province is provided below. This was prepared
by engineer and tourism specialist to estimate benefits of the subproject. The DED of Kep
subproject was prepared by Norconsult Ltd.10 under a subsequent, separate consultancy with PM
Group Ltd.
A.

Kep Province - Kep Solid Waste Management Improvements

27.
The principle detailed engineering designs (DED)11 of the Kep Solid Waste Management
Improvements subproject are presented below. Improvements to solid waste management in Kep
consist of two main components defined by:
1) Upgrading existing dumpsite to a sanitary landfill including access road (Figures 1- 2);
2) Improved solid waste collection in Kep town and vicinity.
Figure 1. Location of existing Kep dumpsite
a) aerial view, from footnote #1
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11

Norconsult, 2018. Footnote #5.
Description and drawings adapted from Footnote #5 including Annex A: Solid Waste Management Memo.
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b) topographic map of area, from Norconsult footnote #5

c) aerial view map of proposed location of 13.39 ha selected

Source: IESIA.
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d) topographic map of proposed location of 13.39 ha selected

Source: IESIA

28.
The SLF site (existing dumpsite) is located 6 km north of the Municipality of Kep and it is
3.5 km from the national road 33 at Northeast. It will occupy a small, gently to moderately sloping
valley underlain by weathered and fractured metamorphic rocks. The SLF will be constructed within
a former borrow pit where waste has been dumped since 2014. The existing waste has been
partially been burned out and will initially be excavated and replaced in a man-made pit at the
easternmost section of the property. The pit is currently partially filled with waste. The project
location of Kep Control landfill is covering on 13.39 hectares that it locates in the existing dumpsite
in the Damnak Chang Ae village, Sangkat Prey Thom, Kep City that it is the property of Kep
Province.
29.
The SLF site (existing dumpsite) is located 6 km north of the Municipality of Kep. It will
occupy a small, gently to moderately sloping valley underlain by weathered and fractured
metamorphic rocks. The SLF will be constructed within a former borrow pit where waste has been
dumped since 2014. The existing waste has been partially been burned out and will initially be
excavated and replaced in a man-made pit at the easternmost section of the property. The pit is
currently partially filled with waste.
30.
Small catchments areas drain the steep to very steep areas northeast, east and
southeast of the site. Two courses of streams come down in the eastern end of the site, while
some smaller courses come in the southern side. Storm water from these must be collectively
channeled around and past the SLF site.
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31.
Fractured rocks are either exposed or very close to the surface, and there is limited clay in
the area. The soil cover at the site ranges in depth from < 1m to 7m, as illustrated in the Figure
2, which also shows the current disposal and open burning practices.
Figure 2. Excavated soil and existing waste at Kep dumpsite

Source: Norconsult, footnote #5.

32.
Figure 3 shows plan view of access road (3.5 Km) and SLF and Figure 4 shows exploded
plan view of SLF. The SLF consists of the following major components:
i)
ii)
iii)
iv)
v)
vi)
vii)
viii)

Four (4) lined waste cells that will be constructed starting with Cell 1;
Existing waste moved and contained in a capped closed cell;
Passive leachate treatment system;
Septage treatment cell;
Hazardous waste cell;
Material Recovery Facility (MRF);
Administration and service buildings; and
Upgraded access and internal roads 3.5Km (6m wide).

33.
Also shown in Figure 4 are the five test boreholes (BH1 – BH5) from which soil and
groundwater samples were extracted. The drilling results indicate a soil/weathered rock cover
which ranges from 3 to 7m in thickness. The underlying rocks are fractured, so the site will require
an artificial liner, preferably of HDPE which will be determined by the PMCES before construction
begins. Toward the end of the wet season, groundwater was present within a weathered zone at
depths between 1- 3.3m so excavation in waste Cell 1 and Cell 2 will be limited compared to Cells
3 and 4. The groundwater quality and soil type data are presented in next chapter on the
Description of Affected Environment.
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Figure 3. Plan view of access road and new SLF (from Fig 1b)
Source: From Norconsult, footnote #5
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Figure 4. Plan view of SLF

Source: Norconsult, footnote #5.
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34.
The principal design of the SLF including facilities and infrastructure has been developed
with consideration of the existing site conditions with recent topographic maps. The SLF will
have four (4) waste cells with a combined estimated footprint of 68,000 m3 and a capacity of about

12
600,000 to 700,000 m3 depending on the final height of the landfill. This will allow for minimum 20
years of operation. The existing waste will be bulldozed and reshaped into a separate cell and
permanently capped.
35.
A Landfill Gas (LFG) extraction system (see below) which consists of extraction
wells/channels, pipeline system and processing facility, will be installed at the reshaped capped
cell of old waste at the same time, and as a part of tendering and construction. This will be
included as an optional item depending on test pumping indicating LFG of adequate volumes
and quality.
36.
Waste cell development will be from the east to west. The soil and weathered rock
materials to be excavated from Cell 1 will partly be used for the capping of the old waste cell.
The excess will be temporarily stored at Cell 2 area for subsequent use for temporary cover
during the operation of Cell 1.
37.
The cells will be lined using synthetic liner of HDPE with minimum 2 mm thickness. The
local soil will serve as the initial base of the liner when levelled, compacted and trimmed from
larger rocks and stones. On top of this the sub-base for the liner will be sand or fine gravel (0-8
mm). The liner must be anchored in ditches at the edges of the cells as presented in cross
section details. Maximum slope for the liner foundation will be 1:3.
1.

Leachate Treatment
a.

Treatment options

38.
Leachate must be minimized through strict and planned separation of rain and surface
runoff water from waste cell seepage. Several treatment methods are available from advanced
and expensive membrane technologies to simple biological treatment. From practical
experience under similar conditions, low-tech, biological methods such as aeration and
subsequent sedimentation is suitable under the local conditions of Kep. Anaerobic treatment is
also an option but this may require a substantial area for implementation which is not available at the
site.
39.
Based on review of many relevant studies and practical results in various leachate
treatment plants, it is concluded that the most suitable, feasible and appropriate treatment will be a
combination of the following measures:

 Initial retention/evaporation
 Priority recirculation to landfill cells when appropriate (dry season)
 Optional pH adjustment and addition of chemicals when applicable – allow for
future introduction
 aeration ponds/lagoons
 Subsequent settling/sedimentation ponds/lagoons
 Final polishing in wetland pond

40.
The passive leachate treatment facility of Kep SLF will be located north of Cell 4 (Figure
4) Figures 5 and 6 provide plan and cross sectional views of the leachate treatment system,
respectively. The system will have two (2) chambers with aeration and sedimentation followed
by a wetland with plants. Provision for leachate recirculation is included in the design. Leachate
quantity and quality can be sampled ahead of the aeration pond and after the wetland.
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b.
41.

Design Criteria

The following criteria governed the design of leachate treatment at the Kep SLF:











The treatment plant will be designed for leachate from the initial cell with 5 years of
operation.
The dimensioning water volume will be equal to the average maximum rainfall per
month over the last 8-10 years multiplied with the landfill area.
The landfill body represents a substantial retention volume distributing the water
volumes from rainfall over time. Observations from other landfills indicate that the
retention will even the flow out to approximately a month average.
The retention time in the aerated lagoon will be a minimum of 1 day at maximum flow
and will be equipped with aerators based on raft-mounted propellers (This method
has been proven as the simplest and effective to operate under local conditions).
The retention time in the sedimentation lagoon will be 3 days at maximum flow
The aeration lagoon will be 2m deep and the sedimentation lagoon 2.5m deep, and both
will have a length to width ratio of approximately 3 to 1.
The final wetland polishing lagoon with plants will be 0.8m deep and with 1-day
retention time at peak flow.
The aeration and sedimentation lagoons will be lined in the bottom and protected with a
filter fabric all over. A layer of gravel will line the flat bottom area and on an end slope
to allow a pay loader to enter to excavate sludge when required.
The sides of the lagoons may have a 1:1.5 slope with one access side/ramp having 1:3
slope allowing access for vehicles or pay loaders
Figure 5. Plan view of leachate treatment system of Kep SLF
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Figure 6. Cross section of leachate treatment system

2.

Septage Treatment

42.
The expanded plan view of the septage disposal cell at the SLF is shown in Figure 4. In
Kep most houses have their own septic tanks with large septic tanks existing at most hotels. The
tanks are not emptied on regular basis, rather mainly when the owner reports tanks to be full.
Private companies provide clean-out services with a roaming septic truck in each town. The
collected sludge is reportedly emptied into the lot owned by the septage collector.
43.
Septage is the accumulated sludge in septic tanks and is characterized by a very high
content of organic pollution which is potentially infectious due to a high bacteria content.
Normally it has a bad odor when fresh. Septage normally has a TSS (dry matter) of 1-5 %
requiring de-watering as an important treatment step.
a.
44.

Design Criteria

Table 1 shows the projected number of household septic tanks in Kep.
Table 2. Projected number of septic tanks in Kep
# No. of HHs
1
Sangkat Kep
2 Kep City/Town
3 Kep Province
Source: Norconsult, Footnote #5.

2020
5,011
5,240
10,251

2020
6,256
6,541
12,797

2030
7,810
8,166
15,976

2035
9,750
10,195
19,944

2040
12,171
12,727
24,898

45.
Assuming an average collected volume of septage from each HH of about 2m3, the
projected total volume for households can be calculated (Table 3). For Kep it is assumed that the
collection of septage from individual households and large establishments will be undertaken an
interval of about five (5) years.
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Table 3. Projected total septage from HH in Kep
Septage Collection (m3)/year
Sangkat Kep septage
Kep Urban Core septage
Kep Province septage
Source: Norconsult, Footnote #5.

b.

2020
3,506
594
4,100

2025
4,377
618
4,995

2030
5,464
926
6,390

2035
6,822
1,156
7,978

2040
8,516
1,443
9,959

Treatment of septage

46.
Various treatment and disposal methods are available for the treatment of septage such
as stabilization lagoons, aerobic and anaerobic digestion, other biological and chemical treatment,
and composting. Based on the local conditions and review of relevant studies and practical results
in various septage treatment plants, it is concluded that the most feasible and appropriate
treatment is passive in a constructed wetland with vertical filtered flow in two (2) septage treatment
ponds (Figure 7).
47.
In the dual cell treatment system septage will be drained through a filter material to the
bottom of the system. Special (narrow leaved) cattail plants will enhance the evaporation and
treatment of the sludge. The liquid that drains from the system will be transferred to the leachate
treatment plant for co-treatment. The septic treatment facility has been located away from the
other facilities to avoid potential odor problems.
c.

Assumed capacity

48.
The constructed wetland should be emptied for dried septage sludge every second year.
With an initial TSS of 1-5%, it is assumed that approx. 5% of the original septage volume is left
after 2 years. The site will allow for a limited size of the septage treatment ponds. The septage
ponds will each have a planned volume capacity of 200m3, 400m3 in total and 200 m3/year. This
will allow an annual flow of 4000m3 of septage to the ponds. For Kep this will allow for receiving
septage from most of the Kep province initially, being reduced to 50 % of the province after 15
years. Kep urban core will be covered for the whole 20 years period.
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Figure 7. Cross section of septage pond treatment facility at Kep SLF

Material Recovery Facility, hazardous waste, and utility buildings
49.
Figure 8 provides an expanded plan view of the location of the MRF, hazardous waste
storage, and service and administration buildings.
3.

Material Recovery Facility

50.
The Materials Recovery Facility (MRF) will be housed in a single story building (Figures 9
and 10). The MRF will be established based on the assumption that a segregated waste collection
system will be implemented. This system of segregation will ensure that only dry, potentially
recyclable materials will be delivered to the MRF. Recycling facilities which receive mixed waste
subsequently turn into smelly and unsanitary stockpiles of unprocessed, poorly segregated
biodegradables and dirty recyclables.
51.
A major O&M and training program will be developed and implemented to create
awareness and educate the Kep municipality and local community on the need to separate wet
and dry solid waste at source to ensure the new MRF only receives dry solid waste for sorting and
recycling. The planned MRF will not be able to handle wet waste which is intended to be dumped
directly into the waste cells upon arrival at the SLF. The improvements to solid waste collection for
the SLF will need to include separate or dual compartment trucks to collect and transport separated
dry and wet waste. Roadside garbage bins also need to separate wet and dry solid waste
52.

The MRF will have the following functions:
1) Facilitate recovery of recyclable materials from the collected waste for subsequent
sale to recycling buyers/centers.
2) Reduce the amount of waste that will be disposed into the sanitary landfill and therefore
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contribute to the extension of the operational life of the disposal facility.
3) Provide a safe, sanitary environment, and systematic means of recovering the
recyclables in contrast to the current dirty method of sorting mixed waste in an
exposed environment.
4) After required training, provide employment for current waste pickers in MRF. Waste
picking on the waste cells will likely be disallowed following recent Cambodian
directive. However, the MRF makes waste picking unnecessary.
Figure 8. Location of utility buildings, MRF, and hazardous waste storage

a.
Observations at Kep dumpsite
53.
The waste pickers recover PET, hard plastics, plastic sheets and carton and metal cans.
With the exception of glass, these materials comprise about 20% of the waste generated in Kep.
Paper is not recovered at the dumpsite and this condition is attributed to the likely recycling of
this item at source and mixed waste collection which degrades the quality. The pickers do not
recover the glass bottles in response to the low price and/or nearly absence of demand for this
material.
54.

The MRF will be designed in accordance with the following criteria:


The MRF will have a floor area of at least 500 m2. This will facilitate the processing of
3 to 5 tons of dry, potentially recyclable waste. The higher end will allow it to handle
the expanded collection coverage 5 years after the establishment of the landfill.
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The MRF will only accept dry, potentially recyclable waste. Mixed waste will not be
accepted into the MRF.
The MRF will record of the amount of incoming and outgoing waste for monitoring
purposes and for regular validation of the facility mass balance.
The MRF is part of an integrated solid waste management system and should not be
established as a stand-alone facility.
The MRF will operate 8 hours a day from Mondays through Fridays.
Figure 9. Building housing MRF

55.

The general layout of the MRF (Figure 9) includes the following features:











Centrally located waste loading and sorting area
Separate storage for the metals, plastics, carton and residuals.
Baling area
Equipment room
Small office
Peripheral drainage system
Washroom area for waste pickers including septic system
Basic equipment such as baler, pay loader, weighing scales and wheeled bins
Recording system for the weights of the incoming waste and outgoing residual and
recyclable materials
Fire fighting equipment needs to be available in MRF
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Figure 10. Plan view of MRF and Kep SLF

Source: Norconsult, footnote #5.

1.

Hazardous Waste

56.
A separate secure area for inorganic (non-reactive) hazardous waste will be established at
the SLF. The SLF area is too small for a separate treatment facility for hazardous waste. However,
a covered storage area and a small secure disposal area has been included at the SLF for
organic and reactive hazardous waste (Figure 8) allowing for storage of such waste until more
centralized solutions are available in the country. The actual scope of the two types of hazardous
waste produced by Kep municipality defined above must be determined. Infectious and chemical
waste (syringes etc.) from the Kep healthcare facilities should be pre-treated at source before being
transported to SLF. Hospitals also incinerate some of their waste on site.
2.

Storm Water Diversion

57.
Runoff from the adjacent hilly areas including flow through adjacent streams during rainy
season will be diverted away and around SLF and waste cells through a peripheral network of
collection canals which will eventually discharge into the natural drainage below the landfill site. The
length and dimensions of these canals are determined though a comprehensive analysis of the
terrain of the site and prevailing hydrometeorological conditions including climate change (see
below).
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3.

Administration and Services

58.
The SLF will have separate administration and services support buildings (Figures 11 and
12). Support facilities will include offices, a small laboratory, kitchen, staff wardrobes and
washrooms with septic system, a workshop, equipment storage, and waste collection truck
parking and maintenance area. Record keeping of incoming waste will be kept in the administration
building which will be equipped with filing cabinets, printers and audiovisual technology.
Figure 11. Administration building of SLF

Source: Norconsult, Footnote #5.
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Figure 12. Service building of SLF

Source: Norconsult, Footnote #5.

a.

Reception of waste

59.
Upon arrival at the SLF all waste trucks will register at the gate and then at the
administration area with the types and volumes (m3) of waste inspected and recorded before
proceeding to the active cell tipping area. It is at reception where the waste content will be visually
assessed to ensure that only permitted waste types are accepted for disposal. Non-permitted
materials will be rejected. A traffic system shall be devised to regulate movement of vehicles and
equipment. An area at the SLF has been allocated for the future installment of weighing bridge.
4.

Access roads

60.
The existing access road to the SLF from NR 33 will be upgraded with a 6m concrete
carriage way and improved drainage. The internal roads of the SLF will also be upgraded with 4m
concrete carriageways with improved drainage throughout the property. (Figure 13). The following
basic assumption underly the SLF access and internal road upgrades designs:
1) Access road must follow the existing alignment, vertical curvature and width of the
road to avoid resettlement issues.
2) The road design in Cambodia in general will follow the National Road Design Standard
of 1999 with Part 1 for geometry, Part 2 for pavement and Part 3 for drainage, which
will include design considerations for climate change (see below).
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3) The access road to SLF is not fully public with limited traffic of less than 50 vehicle
passes / day. However, the roads frequently receive heavy trucks. They have been
classified as class VI in mountainous/rolling terrain, with 1.5 lane, maximum 40 km/hr,
and single axle loads 9.1 ton. This will allow a full adaptation of DED to the existing
access road vertical and horizontal alignments.
4) The main road to Kep City/Town is a public road with relatively limited traffic / day since
it does not connect to large areas or to other national roads. It has been classified as
type R3 and being class IV in mountainous/rolling terrain, with R: 60 and M: 40
km/hours and single axle load 9,1 tons. This will allow an almost full adaptation to the
existing road alignment.
Figure 13. Optional cross sections of upgraded access and internal roads of SLF
Fig 13a:
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Fig 13b:

Source: Norconsult, Footnote #5.

5.

Ancillary

61.
Other components of the SLF which are included in the principal designs are the
following:
1) Gate with guard
2) 2 m high Perimeter Fence with barbed wire on top
3) Monitoring wells (2) at either BH5 (initial baseline comparison), BH3, and BH1 from
the drilling surveys.
4) Washing bay at the entrance
5) Water source (surface water reservoir upstream the site giving 15 m pressure)
6) 22 kV transmission line from the National Highway No. 33.
B.

Climate Change Mitigation and Resilience of DED of Kep Subproject

62.
The detailed designs of the Improvements to Solid Waste Management in Kep have
addressed the key required climate change mitigation and resilience measures that were
identified by the Climate Risk and Vulnerability Assessment12 (CRVA) of the feasibility design of
this subproject of the TIIG.

12

ADB 2018, Supplementary Appendix of TA9090: Climate Risk and Vulnerability Assessment (CRVA) of TIIG
subprojects in Cambodia and Lao PDR.
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63.
The key climate change mitigation of the SLF is installation of a landfill gas (LFG)
extraction system to capture and remove greenhouse gases (primarily methane). Climate change
resilience addresses the design and operation of vulnerable components of the SLF including
peripheral stormwater drainage around/away from SLF, and adequate drainage for the upgraded
access and internal SLF roads.
1.

Landfill Gas Extraction

64.
A Landfill Gas (LFG) extraction system consisting of extraction wells & channels,
pipeline system and processing facility will be installed for the closed capped waste cell of the SLF
(Figure 4) as a part of the tendering process and construction. This will be included as an optional
item depending on test pumping indicating LFG of adequate volumes and quality.
a.

Background to landfill gas capture and utilization

65.
In many countries extraction and utilization of landfill gas (LFG) is a widespread. LFG is
normally generated from solid waste when the conditions for anaerobic degradation are present
and with a sufficient content of organic matter. Basic conditions for LFG generation are as follows:
•
•
•
•
•
•

•
•
•
•
•

Organic material degraded over 50-100 years, most during first 15-20 years
Process starts rapidly - LFG available after 1-2 years
Requires favourable conditions - not too wet and not too dry
Require strictly anaerobic conditions with minimum of air sifting into the landfill,
particularly when suction in an extraction plant is established.
Require the use of adequate landfill equipment, compacting the waste properly
Sufficient height/depth of the landfill, an extraction plant will e.g. require min. 7-8
m depth to avoid extensive suction of air (oxygen). In extraction facilities, typical
LFG consists of: 35-50% CH4, 25-40% CO2, 10-20% N2
LFG contains a number of environmentally hazardous trace gases, but in very
low concentrations
GHG effect - CH4: 21 times the effect of same quantity of CO2
Causes risk of fire and explosions (5-15% CH4)
Causes bad odour - H2S and aromatic gases
Causes health risks - CO2, H2S and trace gases
b.

Landfill gas generation and potential extraction

66.
There are several theoretical models for estimating LFG quantities generated over time and
for estimating how much can be extracted. The models are based on assumed solid waste
quantities that are landfilled every year in a certain period. A model developed by Norconsult for
IPCC for LFG estimates has been used for a theoretical LFG generation at the Kep SLF. Almost
all LFG knowledge and practical/operational experience indicate that the accuracy of theoretical
model estimates are limited because there are so many unexpected results and conditions
occurring in the actual operation of a SLF over time. As a consequence, the DED of Kep SLF has
based assumptions on extensive operational experience from a large number of LFG plants in
operation for more 20 years. From this experience, the realistic potential for LFG extraction is in
the range of 40 -75 % of the theoretically generated LFG quantities. When the landfill is designed
for LFG extraction it is assumed that approximately 60% of the total LFG being generated can be
extracted.
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67.
Figure 13 illustrates the projected annual total LFG quantities (Normal m3) potentially
generated together with the estimated quantities extracted (and potential utilized) in a LFG facility
under optimized conditions for Kep SLF. Figure 14can be used to select the time when it is relevant
to start a LFG extraction plant in the Kep SLF.
Figure 14. Estimated LFG volume (Nm3) generated and maximum extraction in Kep
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Source: Norconsult, footnote #5.

68.
As indicated in Figure 14, the initial LFG quantities produced in the new cells of the Kep
SLF will initially be limited. From practical - operational experience it is generally not recommended
to start installing a LFG facility until the LFG production is above 200,000 Nm3/year or 20-30
Nm3/hour due to operational and adequate flaring concerns, and until the landfill contains
minimum 60-80,000 tons of solid waste. Before this condition is reached the LFG facility will be
difficult to operate continuously and with stable production. This condition will not be reached in
the Kep SLF until after 2024. Thus, LFG schemes are not initially included at the new cells, though
it is highly recommended to implement LFG extraction and utilization at the new cells when the
gas quantities are adequate.
69.
However, a LFG extraction system is justified at the existing waste cell after it is reshaped
and capped. In addition to LFG collection, the installation of a LFG system to the capped waste
cell will also act to provide an important introduction of a new and complex system and
operations to the Kep municipality and DPWT authorities ahead of the need for LFG systems
at the new waste cells. The time for implementation of LFG system to existing capped cell will
depend on initial test pumping following waste replacement and capping which will indicate
LFG of adequate volumes and quality.
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c.
70.

LFG Extraction Systems

A LFG extraction facility in general will include the following components (Figures 15 & 16):

•
•
•
•
•
•

Wells/canals
Horizontal canals to be established in layers during operation which is cheapest,
but require very careful and planned landfill operation
Vertical wells (35-50 m apart) to be drilled after finishing a section, which is easiest
and option with best operation over time
Preferably transport pipelines between each well/canal and a central monitoring and
regulation facility
Monitoring/regulation central(s) with suction pumps, process equipment, etc. This
should be containerized and supplied in a complete unit to be connected to the
LFG pipelines and electricity input
Flare
Figure 15. Installation of a LFG extraction system

Source: Norconsult, Footnote #5.
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Figure 16. Central processing unit of LFG extraction system

Source: Norconsult, Footnote #5.

d.
71.

Landfill gas utilization

Some considerations and comments on LFG utilization are provided below.
•
•
•

•
•
•
•
•

1 Nm3 (normal m3) of LFG = 3.5 - 5 kWh - on CH4 content
The annual gross energy content in the LFG may be in the range of 1.8 GWh,
increasing to approx. 8.7 GWH in 2030
Direct feed to a gas burner that is connected to boiler is best and cheapest
application but requires nearby consumer(s) with continuous heat consumption
which not the situation in Kep.
Gas is relatively cheap to transfer to users
The Kep SLF is remotely located with limited adjacent activity/customers
Consequently, electricity production in gensets (generators) is most relevant but
electricity energy produced is only 30-40% of the gross energy content.
Substantial economy-of-scale for specific production costs of electricity, e.g., 150 kW
engine at 0.07 USD/kWh, or a 1000 kW engine at 0.03 USD/kWh
In the future (2020-2025), a genset of 100-150 kW wit electrical output of 0.8 -1,2
GWh annually is relevant in Kep.

72.
From practical operational experience, due to a balance between costs and potential
income, the future LFG utilization will probably be a non-profit measure without significant
financial contribution to the solid waste management system of Kep. However, such LFG utilization
is highly encouraged, because it will be a significant climate resilience measure, and possibly a
good local source of sustainable energy.
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2.

Vehicle emissions

73.
The GHG emissions from roads was established based on the guidance provided in the
ADB Environment Safeguards - a Good Practice Sourcebook (2012). If the traffic expressed as
passenger car units per day (PCU/day) is below the numbers indicated in Table 4 in a
representative year, the emissions in that year are unlikely to exceed the 100,000 tons CO2e
threshold.
Table 4. Maximum Number of PCU per km to Trigger 100,000CO2e/a
Length of Road. (km)
PCU/day
Length of Road. (km)
10
76,000
50
20
57,000
60
30
38,000
70
35
33,000
90
40
28,000
100
Source: ADB Environment Safeguards - a Good Practice Sourcebook (2012)

PCU/day
23,000
19,000
16,000
13,000
11,000

74.
The total length of the upgraded access road is only 3.0 km. Increased traffic in Kep, along
NR 33 and the access road from the increased trip frequencies of the new compactor and vacuum
trucks, and SLF staff will be well below 50,000 PCU/day, which produces well under the 100,000
tons/a GHG threshold.
3.

Climate change resilience

75.
The objective of the DED was to provide cost effective, climate-resilient measures for the
Kep solid waste improvements subproject by adapting the infrastructure to the impacts of climate
change and climate variability. The climate resilience activities fall under two outputs:
Output 1: Infrastructure adapted to extreme weather conditions due to climate change,
Output 2: Increased resilience of project infrastructure to long term climate change.
a.

Caveat

76.
Factors considered in making engineering adjustments for Kep subproject for climate
change included cost-effectiveness, current climate variability and potential future risk. It is
important to note that existing climate change impact assessments are insufficient to provide a
scientific probability of future climate change, and therefore, the civil engineering adjustments
based on expected future changes are difficult to calculate quantitatively. A margin of safety risk
factor is therefore applied instead.
77.
The following are relevant: (i) climate change trends and projections; (ii) impacts of climate
change on hydrology, ecology, and soil; (iii) natural environment including topography, geology,
land use, and climate hazards; (iv) social environment including poverty levels and population
density; (v) built environment; and (vi) hazards risk mapping.
78.
Engineering designs, standards and guidelines are selected to withstand climate change
along with proposed amendments. The Cambodia Ministries currently use a set of standards and
guidelines for engineering design which may not fully consider long-term implications of climate
change. Available materials and studies of climate change scenarios and consequences in the Kep
region were assessed and conclusions and recommendations addressed.
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b.

Climate change resilience for Kep subproject

79.
The Kep subproject considers climate resilience adaptation measures to reduce adverse
impact of climate risk through:
a) The improvement and upgrading of storm water drainage for the SLF for access and
internal SLF roads; and
b) Establishment of adequate leachate treatment plant.
80.
As a summary, adaptation of climate change for the storm drainage and the leachate
treatment plants in general has been designed according to the following criteria:






An increase of annual precipitation of 5% (climate change portion)
Flooding of structures for 50 year return period + a freeboard of 50cm (dependent on
local conditions) reflecting an increase of annual precipitation of 5% (climate change
portion)
Design of storm water culverts and canals for 10 year return period
All infrastructure should have a lifespan of minimum of 100 years
c.

Rainfall

81.
The available data for the design of the storm water drainage are the Intensity - Frequency
- Duration (IFD) curves. The IFD however has not been available for Kep. For this purpose, the
IFD curves derived for Battambang (Figure 17) were used as an indicative guideline for Kep.
Battambang IFD curves should be used until such curves become available for Kep. The curves
are to be used only for designing of drainage canals and culverts due to intense short rain. The
MPWT is using the IFD curves as contained in the Cambodia Road Design Manual for the design
of storm water canals, pipes and culverts.
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Figure 17. IFD curves for Battambang which may also be used for Kep

Source: Norconsult, footnote #5, adapted from Cambodia Road Design Manual, MPWT.

82.
Rainfall data for Kep have been collected for the period 2011 - 2018. The average annual
rainfall was 1886 mm/year and the extreme maximum was 702 mm/month (July 2018) while the
average max. rainfall pr. month of that period is 447 mm/month.
d.

Computation of storm water drainage flow

83.
The Rational Method is used for the calculation of peak discharges for the design of the
road drainage for the subproject. The Rational Method is the most commonly method used
internationally for calculation of run-off in urban and rural areas.
84.

The Rational Method Equation is defined as: Q=c*l*a*k,
where,
Q = peak discharge, l/sec
c = runoff coefficient
l = rainfall intensity (l/sec/ha
a = area of contributing basin (ha)
k= climate factor for future increase in precipitation.

85.
The future annual increase in precipitation is assumed to be 5% (k=1.05) according to
Appendix 7 of ADB CTDP4: Climate Proofing of Infrastructure.
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e.

Computation of storm water drain sizes

86.
The Manning Formula is used for calculation of storm water drain sizes. The Manning’s
Formula is one of the most commonly method used internationally as follows:

where,
V = mean velocity (m/sec)
N = Manning coefficient
R = hydraulic radius (m)
S = friction slope (m/m)

f.

Design Criteria for components

87.
The lifetime of the culverts, canals, buildings and infrastructure should not be less than
100 years. The following design parameters for stormwater have been applied:
i) Monthly average temperature 24ºC
ii) 10-year return period for precipitation to be used to calculate the required capacity of
the peripheral storm water drainage canals.
iii) Minimum slope of 0.5 per cent for gravity transfer as a general requirement
C.

Improved Solid Waste Collection

88.
Current solid waste management in Kep province is limited and includes only Kep City. The
province generates approximately 42 tons of solid waste daily but only about 15 - 17 tons of mixed
waste are collected and disposed.
89.
The present collection system covers 15% of the Kep City/Town households and nearly
100% of the establishments which support the tourism industry namely restaurants, hotels,
guesthouses and market. The private waste collector operates two (2) compactor trucks which
make one (1) trip per day from Monday to Sunday. Prior to collection, waste is placed in HDPE
bins and containers and bags of various capacities. Kep recently received 70 HDPE bins with
each with a capacity of 120 liters from the Asian Development Bank (ADB).
90.

The following criteria should be adopted for the waste collection system of Kep Province:
1) The system should have a collection coverage in accordance with the following
schedule: 50% from 2021-2025; 70% from 2026 to 2030 and 90% from 2031 and
beyond.
2) Segregated waste collection should be implemented once the proposed SLF
becomes operational. Waste shall be classified into wet/biodegradable and
dry/potentially recyclable. Appropriately colored bins will be used to hold the
corresponding waste types.
3) Collection of biodegradable waste for Kep City/Town should be carried out twice
a week. Collection of biodegradables for Sangkat Kep should be at least once
a week. The frequency of collection may be increased depending on the volume of
waste.
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4) Collection of dry waste should be carried out once a week in Kep City/Town and
once every 2 weeks for Sangkat Kep.
5) Kep Province should have three 3 X 10 m 3 compactor trucks to allow it to expand
collection coverage and a payloader for MRF (and general) operation
6) Different levels of collection services should be introduced, with doorstep collection
in areas paying higher fees, and fewer, centralized collection points in low-income
areas, paying lower fees.
7) Communal collection will be employed at the outer districts of central Kep. The arrival
of the collection vehicle at the collection points will be announced at short
intervals through an acoustic signal (special horn, bell etc.),
8) Collection will be done only at designated points in the city and district the locations
of which must be made known to local residents and establishments.
9) The schedule and route of the collection trucks must be disseminated to the entire
Sangkat Kep and Kep City/Town.
10) The use of compaction trucks should be encouraged due to improved loading and
consequently collection efficiency, enclosed SW transport and improved working
conditions.
11) In addition 1 x 8m3 and 1 x 5m3 septage collection trucks will be included in the tender.
91.

Recommended Collection System for Kep Province
1) A privately-run, segregated waste collection system is recommended for Kep
City/Town and Sangkat Kep. As cited above, the government shall progressively
deploy waste bins which will accommodate the two (2) types of wastes namely:
wet/biodegradable and dry/potentially recyclable.
2) The City and the District government should progressively support containerization of
solid waste through the deployment of wheeled HDPE bins for the next three
years. The minimum capacity of these bins should be 240 liters. The new bins which
will be acquired must be compatible with the truck collection fleet.
3) Plastic bins on wheels will be included for the core area with a range of bin sizes from
120 l to 660 liters. The bigger 660 l will be for rural areas and low income urban areas
to be deployed at central collection points.
4) Bins and trucks will be with provisions for mechanical loading into the compactor trucks.
5) Collection of wet biodegradable waste shall be done twice a week for urban Kep
City/Town and once a week for rural Sangkat Kep. Collection of dry and potentially
recyclable waste shall be done once a week at Kep City/Town and once in two (2)
weeks shall be done for Sangkat Kep. Residual waste? Why collect biodegradable
waste separately if it’s not going to be composted/digested?
6) Waste will be collected at the designated times and locations along the curb except for
establishments with door to door arrangements.
7) The system shall utilize a fleet of compactor trucks for waste collection.
8) Recovery of recyclables from waste bins and collection trucks shall not be allowed.
9) Mixed waste shall not be collected.
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10) As introduced above, a major O&M program and education campaign will be needed
to create and to sustain awareness with the municipality and the community for the
need for waste segregation at source, and to establish knowledge of what constitutes
recyclable material.

IV.
A.

DESCRIPTION OF AFFECTED ENVIRONMENT

Solid Waste Management Improvements in Kep Town, Kep province

92.
Kep province is coastal but is situated inside Kampot province. Kep town consists of 4 main
Sangkats.
1.

Physical Resources
a.

Topography

93.
The topography of Kep province consists of a mix of lowland and upland areas. The
lowland periphery of Kep consists of coastal beaches, scattered mangrove forests extending east
to Kep province (surrounded by Kampot province), and scattered aquaculture. North of the coast
of Kep town topography rises abruptly to an elevated plain that has been designated a water
recharge zone. Across the elevated plain area is scattered agriculture and patchy forest.
b.

Soil quality at Kep dumpsite

94.
As part of the preparation of the DED of Solid Waste Management Improvements in Kep
five test boreholes (BH1 – BH5) were drilled (Figure 4) to determine the soil type and permeability.
The water table depth and groundwater quality were also determined at the borehole sites. Table
5: Summarizes the location and purposes of the test boreholes.
Table 5. Summary of test boreholes at Kep dumpsite (future SLF)
Borehole
Depth
Latitude
Longitude
Purpose
Remarks
Designation
(m)
Observation well,
water
quality
10.563942°
104.333908°
BH1
20
sampling
Foundation, water
Hole should
10.563821° 104.333359°
BH2
20
quality sampling
extend 5
meters after
Foundation, water
10.564120° 104.332249°
BH3
20
the water
quality sampling
table
Foundation, water
10.562934° 104.331779°
BH4
20
quality sampling
Foundation, water
10.563714° 104.330912°
BH5
20
quality sampling
Source: Norconsult, Footnote #5.

95.
Table 5 presents a summary of the results of the drilling results at Kep SLF site and the
range of the indicative unconfined compressive strengths of the subsurface materials. These were
based on the standard penetration tests performed at the soil sections and the rock quality
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designation of the recovered core fragments. Also included in Table 6 is the depth (m) of the water
table below ground surface (mbgs).
Table 6. Summary of soil type and water table depth at test boreholes

Bore
hole
BH1
BH2
BH3
BH4
BH5

Depth (m)
0 to 4
4 to 20
0 to 3.5
3.5 to 20
0 to 3.5
3.5 to 20
0 to 6
6 to 20
0 to 8
8 to 20

Soil type
Clayey fine to coarse gravel
Weathered metamorphic rock
Clayey fine to coarse gravel
Weathered metamorphic rock
Clayey fine to coarse gravel
Weathered metamorphic rock
Clayey fine to coarse gravel
Weathered metamorphic rock
Clayey fine to coarse gravel
interlayered with clay
Weathered metamorphic rock

N Value

Unconfined
Compressive
Strength
KN/m2

400 to 900
1520 to 1650
800 to 1700
15 to 67
1700 to 2040
1500 to 1700
69 to 77
1530 to 2810
28 to 42
900 to 1100
1330 to 2800
13 to 20

10 to 45

300 to 350

Static
Water
Table
Depth
(mbgs)
3.32
1.67
0.9
3.3
3.13

1380 to 3600

Source: Norconsult, Footnote #5.

96.
Table 6 indicates that the site is underlain by two types of soil material, namely an upper
layer of clayey fine to coarse gravel and a lower layer of weathered and fractured metamorphic
rock. The clayey gravels range in thickness from 3.50 to 8 meters. The thickest section occurs
within the vicinity of BH5. The unconfined compressive strength ranges from a low of 300 to a high
of 1700 KN/m2. The low numbers correspond to the sections where the clay fractions are dominant
as in the upper 2 meters of BH1 to BH4 and the upper 6m of BH5.
97.
The weathered metamorphic rock extends from the bottom of the clay layers down to the
drilled bottoms of the respective boreholes. As shown, it has a thickness ranging of at least 14 m BH5 to 16.5m at BH2 and BH3. The unconfined compressive strength ranges from 1330 to 3600
KN/m2. These values are correlated to the remaining rock portions of the drilled materials.
98.
Overall, the weathered metamorphic rock corresponds to the more stable foundation in the
area. During site development, the upper layers could be partially stripped and used as foundation
subject to proper compaction. For the MRF, administrative building and service building, the clayey
gravels should be compacted to attain the desired bearing capacity. If predominantly clayey
materials will be encountered during site grading, then these could selectively be replaced with
engineered fill.
99.
Permeability tests have not been conducted for the drilled layers. The predominant
presence of the gravels from the ground surface to the depth range of 4 to 8 meters have imparted
a degree of permeability to the upper soil layer. This condition would require the use of an HDPE
liner which would satisfy the international requirements for the design and construction of a
sanitary landfill. The upper clayey gravels would serve as the supplementary geological layer prior
to the placement of an HDPE liner. The clayey gravels and underlying weathered metamorphic
rocks could be used for soil cover of the landfill cells.
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100. Table 6 indicates that the water table is relatively close to the surface in the vicinity of BH2
and BH3. This condition limits the depth of excavation for the proposed Cell 1 and in the northern
section of Cell 2. In such a case, the waste cell height could be increased to attain the desired
design volume for the waste. Water table at BH4 and BH5 is deeper w hich will allows a deeper
excavation for the cells which will translate to additional space for the waste.
c.

Climate

101. Southern Cambodia experiences a tropical monsoon climate with two distinct seasons
defined by; (1) the dry season from approximately November to April associated with the
northeast monsoon which provides drier and cooler air with February being the driest month; and
(ii) the wet season from May to October during which rainfall is largely derived from the southwest
monsoon drawn inland from the Indian Ocean.

Year

Jan

Feb

Mar

Table 7. Rainfall data from 2014–2018
Month
Apr May Jun
Jul
Aug Sep

Oct

Nov

Dec

2014

5.6

7.0

0.3

148.0

22.8

288.0

382.2

144.4

324.5

333.8

76.3

51.2

2015

0.0

4.6

43.8

73.2

6.6

310.5

298.6

172.8

336.6

117.0 208.3

1.0

2016

58.0

10.0

25.8

0.4 241.0

139.8

201.8

305.9

170.0

380.1 124.7 144.7

2017

4.5

4.7

36.3

128.3 160.4

149.2

360.6

394.5

126.3

113.5 184.6

56.0

102.0

294.5 1562.9

429.3

284.7

331.7

40.2

57.9

90.4 98.7 236.4 561.2 289.4 248.4 255.2 126.8

62.2

2018 206.3

Aver.

72.7 185.8

54.9 19.8 58.4

62.9

Total
1784.1
1573.0
1802.2
1718.9
3630.9
2101.8

Source: Ministry of Water Resources and Meteorology, 2019.

102. The average highest rainfall is in July 454.7 mm and the lowest rain fall is in Jan 54.9 mm
(Table 7). The average annual rainfall in Kampot City is 2,101.8 mm with the greatest recorded
total annual rainfall of 3,630.9 mm in 2018.

Yea
r
2013
2014
2015
2016
2017

Aver.

Jan Feb
62.1 69.6
66.1 69.3
71.3 64.3
61 65.7
74.8 74.3
67.06 68.64

Table 8: Humidity levels (%) from 2013–2017
Monthly
Mar Apr
May Jun Jul Aug Sep Oct Nov Dec
67.7 68.5 68.2
74 74.4 77.5 81.9 80.9 76.4 78.4
70.3 72.4 68.8 74.3
76
77 79.3 76.8 76.4 70.1
70 66.8 73.3 77.8 76.8 77.5
76 68.6 89.2
74
70.2 73.5 78.1 73.5
78 78.6 78.3 78.3 76.8 67.4
73.5 73.9 73.5 77.5 80.8 82.5 85.2 86.9 85.3 82.8
70.34 71.02 72.38 75.42 77.2 78.62 80.14 78.3 80.82 74.54

Total
73.3
73.07
73.8
73.28
79.25
74.54

Source: Ministry of Water Resources and Meteorology, 2018.

103. The average highest humidity is in November 80.82 % and the lowest is in January
(67.06%) (Table 8). The average annual humidity in Kampot City is 74.54% with the greatest
recorded total annual 79.25% in 2017.
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Table 9: Average temperature from 2014–2018
Monthly

Year

2014

2015

2016

2017

2018

Jan

Total

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

30.70

33.00

33.10

34.70

33.00

33.00

34.00

33.00

34.00

33.50

33.00

33.03

16.00 20.00

21.80

22.00

24.80

23.70

23.00

23.00

22.50

23.50

21.50

19.80

21.80

Max 32.50 33.70

35.20

35.20

35.80

36.50

33.80

34.10

34.20

33.50

33.70

33.30

34.29

Min

19.40 19.90

23.00

23.00

24.60

23.40

24.10

24.30

23.90

23.50

23.00

22.40

22.88

Max 33.30 35.50

33.30

34.90

35.30

36.70

34.20

33.90

35.00

33.80

32.90

34.00

34.40

Min

21.00 19.40

23.80

23.60

25.00

23.40

24.20

24.20

23.10

24.10

23.20

22.60

23.13

Max 34.70 35.40

36.60

36.00

34.20

34.90

32.90

33.90

33.70

33.70

32.60

32.90

34.29

Min

21.00 20.70

22.50

22.50

24.20

24.00

23.20

23.40

24.30

23.60

23.30

16.20

22.41

Max 34.70 35.40

36.60

36.00

34.20

34.90

32.90

33.90

33.70

33.70

32.60

32.90

34.29

Min

21.90 19.10

30.40

24.20

23.20

23.60

24.20

22.60

23.60

20.60

23.40

23.60

23.37

Ave 26.58 26.98

29.62

29.05

29.60

29.41

28.55

28.73

28.70

28.40

27.97

27.07

28.39

Max 31.30
Min

Source: Ministry of Water Resources and Meteorology, 2019.

104. Average highest temperature is in May (29.600C) and the lowest temperature is in January
(26.58 0C) (Table 9). Average annual temperature in Kapot City is 27.8 0C.
d.

Air Quality

105.
According to the result of testing air on the 9 parameters, there are 3 parameters over the
standard, TSP, PM10 and PM2.5, while other are still low as CO=2.37mg/m 3, NO=20.018 mg/m 3
, SO=20.012 mg/m 3, O3=0.17 mg/m 3 , TSP=0.353 mg/m 3, but two parameter is none detected
as CH4=ND mg/m3 Pb=ND. Some activities of transportation is already polluted, thus it is the
season to increase particle in air as TSP, PM10 and PM2.5 (the certificate of result from laboratory
was attached in Appendix F).

#
1
2
3
4
5
6
7
8
9

CO
NO2
SO2
O3
TSP
Pb
CH4
PM10
PM2.5

Table 10: Result of Air Testing
Standard
Parameter
Unir
(MoE)
3
mg/m
20
mg/m3
0.1
mg/m3
0.3
3
mg/m
0.5
mg/m3
0.33
mg/m3
0.005
3
mg/m
mg/m3
0.05
mg/m3
0.025

Result
2,37
0.018
0.012
0.017
0.353
ND
ND
0.1580
0.082

Note: Tested by Laboratory of the general department of MoE, IESIA report 2020.
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e.

Noise and Vibration Measurement

106. The location of measurement for noise and vibration were done somewhere on the access
road with UTM X: 425607; Y: 1165319 that this was recommended by MoE (the certificate of
result from laboratory was attached in Appendix F).
107.

According to the result from measurement, there were described as the following:
-

Day time (6:00-18:00), it is from 63.1 dB(A) to 71.4dB(A) and for average it is
65.9dB(A);
Night time (18:00-23:00), it is from 62.7 dB(A) to 65.4 dB(A) and for average it is 64.05
dB(A);
Midnight to Morning time (23:00-06:00), it is from 57.4dB(A) to 63dB(A), and for
average it is 60,65dB(A)
Figure 18. Result of noise measurement

Note: Tested by Laboratory of the general department of MoE, IESIA report 2020.

108.
For Vibration, it was measured together with noise. The gap was ranged from 22.7 dB(A)
to 36.6 dB(A) for Leq. that it is under the standard of MoE (see the figure 19 below).
Figure 19. Result of vibration measurement

Note: Tested by Laboratory of the general department of MoE, IESIA report 2020.
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f.

Soils

109. The soils of coastal Kep are dominated by a mix of old and young alluvium soils of
sediment deposits from rivers and streams (Figure 21)13. These are mainly finer sediments. A
high concentration of silt is found in the coastal and nearshore areas. Alluvial deposits normally
result in fertile land. The soil type at the Kep dumpsite was determined as part of the DED of the
new SLF which is provided below.
g.

Water quality

Surface water quality
-

Sea Water

110.
The available surface and coastal water quality data of southern Cambodia is relatively
good compared to other regions of Southeast Asia. However, the steadily increasing industrial
development, intensive agriculture, and deforestation in Cambodia is reducing the quality of
surface waters in different areas due to pollution from untreated effluents, land erosion, and
agriculture chemicals.
Table 11. Water quality in Koh Pou Kep

13

No

Parameters

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

pH
Temperature
TDS
DO
TSS
Chloride (Cl)
Nitrate
Phosphate
Sulphate
Ammonium
BOD5
COD
Total Nitrogen
Total phosphorus
Arsenic (As)
Iron (Fe)
Lead
Mercury
Total Coliform
E-Coli
Detergent
Oil and Grease

MOE 2004

Unit
0C

mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

L1
7.56
21.80
11.59
6.35
220
561
0.52
ND
0.39
0.10
0.86
2.19
0.60
0.03
ND
0.07
ND
ND
6.4x102
36
ND
0.48

Results
L2
L3
7.72
7.64
21.65
22.01
11.63
11.95
6.49
6.65
230
250
573
540
0.57
0.58
ND
ND
0.49
0.58
0.15
ND
0.91
0.89
2.86
2.98
0.60
0.53
0.02
0.03
0.001
ND
0.10
0.13
ND
ND
ND
ND
4.3x102
9.3x102
30
74
ND
ND
0.78
1.39

L4
7.75
22.08
11.49
5.88
220
573
0.63
ND
0.82
ND
0.93
3.19
0.59
0.04
ND
0.16
ND
ND
1.5x102
110
ND
1.60

Government
Standard
7-8.3
< 45
<1000
2.0-7.5
25-100
<500
< 10
<3.0
< 300
<1.0
1-10
2-8
0.2-10
0.02-0.09
<0.01
0.01
0.005
<1000
0.02
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Fresh water next to the project site

-

111. According to the condition in the project area, there was one pond that MoE recommended
to collect water for testing (see figure 20), but it is not far from the existing dumpsite. As the result,
there were 5 parameters over the standard (Oil and Grease, Pb, Cd, TN and TP). Sure, these 5
parameters are from this open dumpsite. So, it shall highly consider to speed up upgrade to be
sanitation landfill (the certificate of result from laboratory was attached in Appendix F).
Table 12: Results of water quality testing of surface water next to dumpsite
#

Parameter

Unit

Result

-

7.09

Standard for
lake and
reservoir
6.5-8.5

77

<1000

1

pH

2

Total Dissolved Solid (TDS)

mg/l

3

Total Suspended Solid (TSS)

mg/l

14

1-15

4

Dissolved Oxygen (DO)

mg/l

6.8

7.5-2.0

5

Biochemical Oxygen Demand (BOD5)

mg/l

1.8

<30

6

Chemical Oxygen Demand (COD)

mg/l

4.81

1-8

7

Oil and Grease

mg/l

11.27

<5.0

8

Detergent

mg/l

ND

<5.0

9

Sulphate (SO4)

mg/l

4

<300

10

Total Nitrogen (TN)

mg/l

0.68

0.1-0.6

11

Total Phosporus (TP)

mg/l

0.13

0.005-0.05

12

Lead (Pb)

mg/l

0.1

<0.01

13

Arsenic (AS)

mg/l

ND

<0.01

14

(Cd)

mg/l

0.02

<0.001

15

Iron (Fe)

mg/l

0.79

<1

16

Mercury (Hg)

mg/l

0.003

<0.0005

17
Total Coliform
5x103
Note: Tested by Laboratory of the general department of MoE, IESIA report 2020.

<1000
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Figure 20. Lacation of surface water quality testing at site

Source: IESIA report Kep Control landfill, 2020.

-

Ground water

Ground Water from well of villager nearby the project
112. Due to project does not start to carry out the construction, thus there was no drilling well
to let our expert collect ground water during the survey for IESIA (see figure 21 and appendix D),
but it needs to be collected for monitoring in the construction stage or operation stage in order to
make sure that the project activities do not pollute the ground water in this area. Anyway, MoE
recommended us to find possible well for baseline, thus we decided to collect the ground water
(from well) in village nearby the project area for our base line. There were two parameters over
the standard, Turbidity and Iron if it compared to standard of drinking water in Cambodia, but is
not much high. As the following, it is the results (the certificate of result from laboratory was
attached in Appendix F).
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Table 13: Results of water quality testing of ground water in village
#

Parameter

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

pH
Turbidity
Electrode Conductivity (EC)
Total Dissolved Solid (TDS(
Total Hardness (as CaCO3)
Chloride (Cl)
Fluoride (F)
Nitrate (NO3)
Sulfate (SO4)
Iron (Fe)
Arsenic (As)
Mercury (Hg)
Chromium (Cr)
Manganese (Mn)
Aluminum (Al)
Benzene (C6H6)
Dichloromethane (CH2Cl2)
Cadmium (Cd)
Total Coliform
E-coli

Unit
NTU
NTU
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
MPN/100ml
MPN/100ml

Result
GW
7.08
10
597
263
38
65
0.35
1.2
4
0.66
ND
ND
ND
0.009
0.15
ND
0
0

Note: Tested by Laboratory of the general department of MoE (2019)

Figure 21. Lacation of ground water quality sampling

Source: IESIA report for Kep Control landfill, 2020.

Standard
6.5-8.5
5
500-1500
800
300
250
1.5
50
250
0.3
0.05
0.001
0.05
0.1
0.2
0.01
0.003
0
0
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Groundwater quality at Kep dumpsite
113. Groundwater quality was determined at BH1, BH2, BH3 and BH5 (Figure 4). BH1 was
drilled on the old waste piles, whereas BH2, BH3 and BH5 were located away from the current
waste piles. As indicated above (Table 14) groundwater in these boreholes occur at shallow
depths within the fractured metamorphic rocks. Table 14 summarizes the groundwater quality
analyses that were conducted by the Ministry of Environment (MOE) of Cambodia.

#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Table 14. Groundwater quality at test boreholes and Kep SLF site
Cambodia
WHO
Parameter
Units
Standard
Standard
BH1
BH2
BH3
BH5
pH
6.5-8.5
6.5-8.5
6.5
5.94
6
5.8
Electrode
No
No
μS/cm
382
279
574
184
Conductivity (EC)
guideline
guideline
Total
Dissolved
No
mg/l
800
248
275
252
119
Solids (TDS)
guideline
Dissolved Oxygen
No
No
mg/l
1.79
0.8
1.43
2.64
(DO)
guideline
guideline
Chemical Oxygen
No
mg/l
10
ND
ND
ND
ND
Demand(COD)
guideline
No
No
Oil & Grease
mg/l
3.6
6.7
1.2
3.4
guideline
guideline
No
Ammonia (NH3)
mg/l
< 0.5
0.35
0.19
0.41
0.22
guideline
No
No
Ammonium(NH4)
mg/l
0.38
0.22
0.51
0.31
guideline
guideline
No
No
Detergents(MBAS) mg/l
ND
ND
ND
ND
guideline
guideline
Nitrite(NO2)
mg/l
< 3.0
< 3.0
ND
ND
ND
ND
Nitrate (NO3)
mg/l
< 50
< 50
0.18
0.15
1.8
0.9
No
Phosphate(PO4)
mg/l
No guideline
0.28
0.13
0.3
0.54
guideline
No
Total Nitrogen
mg/l
No guideline
0.26
0.22
0.37
0.32
guideline
Total
No
mg/l
No guideline
0.01
0.13
0.02
0.01
Phosphorus(TP)
guideline
Arsenic(As)
mg/l
< 0.05
0.01
0.001
0.001 0.0006
0.001
Cadmium (Cd)
mg/l
< 0.003
< 0.003
0.0002 0.0004
ND 0.0009
Copper (Cu)
mg/l
< 0.001
1
0.02
0.01
0.007
0.03
Iron (Fe, total)
mg/l
< 0.3
No guideline
5.59
3.83
2.9
11.64
Lead(Pb)
mg/l
< 0.01
0.1
0.006
0.004
0.006
0.008
Zinc (Zn)
mg/l
< 3.0
3
0.02
0.02
0.02
0.04

September 2018

114. In general, groundwater quality meets Cambodian and WHO standards for the parameters
sampled. The pH is indicative of the slightly acidic nature of the groundwater in the area, and the
low concentrations of heavy metals reflect the low mineral content of the drilled metamorphic rock.
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The detected oil and grease values are believed to be contamination from the lubricants used
with borehole drilling rig.
115. The area has not been used for cultivation and it is very likely that fertilizer has not been
applied on the ground. This condition explains the absence of or low values of the typical fertilizer
components such as nitrite, nitrate, ammonia, ammonium, phosphorus and phosphate. The low
DO values are typical of groundwater. The uninhabited condition of the site explains the absence
of detergents, low levels of nitrite and nitrate. The latter two nitrogen ions are usually discharged
from septic tanks.
116. The electrical conductivity and TDS levels are typical of fresh groundwater. The values of
the electrical conductivity (EC) and TDS of BH2 and BH 5 are unusual in the sense that TDS
generally correspond to 50 to 70% of the numerical value of the EC. The value of the EC and
TDS are inferred to correspond to the more realistic values of these parameters in the landfill
area.
117. The laboratory test results of BH1 are essentially within the same range as those of BH2,
BH3 and BH5. This suggests that the waste pile through which BH1 has been drilled has not
affected the water quality in the area. Thus, the clayey fraction below the dumpsite likely forms a
natural barrier or trap which will minimize the down gradient movement of leachate from BH1 to
BH3.
B.

Biological Resources
1.

Protected Areas

118. There are three ecological protected areas near the three subproject areas (Figures 22 &
23. Kep national park and Ream national park are close to Kep and Preah Sihanouk City towns
but well away from the subproject areas. Important bird habitat areas exist in Cambodia, which
includes Preah Sihanouk province. Figure 23 shows nearest IBAs to Kep SLF site are well outside
the province located in Takeo and Kampot provinces.
119. The Integrated Biodiversity Assessment Tool (IBAT) used by ADB was applied to the Kep
subproject area. The output of the software tool (Appendix D) supports the reality that the
subproject site in Kep is not inside ecological protected areas.
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Figure 22: Kep National Park

Figure 23. Important Bird areas in national parks near Kep
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C.

Marine Coastal Zone of Kep

120. Cambodia’s coastal resources stretching from Preah Sihanouk province in the west to
eastward of the Kep province play an important role in the country’s development by
supporting the fisheries, aquaculture, agriculture and tourism sectors. Mangroves,
seagrass, and corals are important for fisheries and tourism industries. Most marine
resources occur between Kampot province, and just west of Kep province. However, no
mangroves, seagrass beds, or coral reefs are near, or will be influenced by the
improvements to solid waste management and the inland dumpsite of Kep.
1.

Mangroves Forests

121. The area of mangrove forests along the coastline of Cambodia has declined significantly
over the last two decades. However, the estimated 56,000 ha that remains represents a rich
resource and area of critical habitat in relation to other areas in Southeast Asia. Limited mangrove
areas are situated in just East of the Kep town center. Like seagrass, mangrove forests are critical
habitat and play an essential role in the lifecycle of many marine organisms, and provide spawning
or nursery grounds that support the rich biodiversity of fish species which include commercially
important species.
122. Mangroves play an essential role in protecting the coastline and provide an effective
buffer against climate change-related sea level rise, cyclonic activity and storm surges.
Mangrove loss is due to shoreline infilling and development, illegal harvesting for firewood
and charcoal, and shrimp aquaculture among other uses.
Figure 24. Mangrove distribution from Preah Sihanouk to Kampot/Kep provinces
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2.

Coral Reefs

123. Cambodia supports an estimated 2,700 ha of coral reefs with the most extensive
coverage occurring in off Kampot/Kep14 (Figure 29) Approximately 70 coral species are found
within the coastal zone, though little is known about the relative distribution and composition
of the reefs. These reefs are threatened by development, overfishing, coral harvesting
degradation of the water quality, and destructive fishing practices such as dynamite.
Figure 25. Coral reef distribution along Cambodia’s shoreline

3.

Seagrass

124. Cambodia’s coastal zone supports one of the world’s largest areas of seagrass habitat in
the shallow near shore zone.15 This critical habitat provides rich reproductive, nursery, and
feeding habitat for many different species including rare and endangered species such as the
Dugong marine mammal, sea turtles, seahorses, and an array of finfish and shellfish. The defined
seagrass beds of Kampot/Kep (Figure 30) and estimated 25,420 ha seagrass habitat off
Kampot/Kep is critical habit for inshore and offshore fisheries. There are indications that
seagrass habitat is being lost to degraded water quality from increased turbidity caused by forest
clearing, shoreline infilling, sand dredging. The Fisheries Administration of MAFF produced a
National Action Plan for Coral Reef and Seagrass Management in Cambodia (2006-2015)16.

14

UNEP 2009
UNEP 2009.
16
MAFF,2006. ‘National Action Plan for Coral Reef and Seagrass Management’,2006-2015.
15
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Figure 26. Seagrass distribution along Cambodia coast

Seagrass area

4.

Marine Fisheries

125. Estimates of the average annual catch of fish in Kep-Kampot provinces are between 9,50019,500 tons from 2010 to 2015 (Table 15). Overall fish catch has been increasing since 1980
due to the increase in marine fishers and industrial-scale technologies. The fish catch per unit
has been steadily declining, principally due to an increasing coastal population and
unrestricted development in ecologically sensitive habitats.
Table 15. Annual catch (metric tons) from fishing provinces 2010 - 2015.
Year

Kep - Kampot

2010
2011
2012
2013
2014
2015

10,591
9,500
11,100
19,500
16,989
18,113

Source: Fishery Administration, 2016

126. Estimates (2014) indicate there are more than 416 motorized fishing boats in Kampot. The
common groups of fishes caught include finfish, shrimp, and octopus. Coastal fishing communities
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may be boosted following the advent of Community Fishing Area Management Plans17 along the
coastline. The plans detail activities and goals for improved resource management and
community development but lack baseline information.
5.

Status of marine endangered species

127. According to RGC Sub-decree 123, there are 23 endangered species (critically
endangered, Endangered and Vulnerable) in Cambodian coastal waters. At least 10 vulnerable
species are protected under IUCN guidelines. There are six species of seahorse (Hippocampus
spp) found within Cambodia. All six are listed as Vulnerable under IUCN guidelines and included
in CITES. Seahorse (Hippocampus spp) are listed in RGC Sub decree (12/09/2009) as
endangered and are prohibited from extraction.
128. The Kampot shoreline is a nesting site for hawksbill turtle (Eretmochelys imbricate) and
green turtle (Chelonia mydas). Both species are critically endangered and endangered (Mulligan
& Longhurst 2014). According to Me’ira Mizrahi et al., turtles are threatened by net fishing, trawling
and stingray hooks, and illegal trade.
129. Local reports suggest dolphins are present, however species identification remains
unconfirmed (Mulligan & Longhurst 2014). The vulnerable dugong (Dugong dugong) has also
historically been sighted on the eastern coast of Cambodia, however recent sightings have been
few and anecdotal (Hines et al 2008). The last confirmed sighting of a dugong occurred in 2005.
A list of endangered species is found in Table 16.
Table 16. Endangered marine aquatic species of coastal Cambodia
No.
1
2
3
4
5
6

Khmer Name

Common Name

Scientific Name

កេពសមុ ទ
ជកទឹក ឬពយ៉ុង
តីេសកបូ ក
ែឡន កបី
ែឡនក លធំ
េផ ត ចមុះដបចំពុះខ# ី

Estuarine crocodile
Crocodylus porosus
Dugong
Dugong dugon
Humphead Wrasse
Cheilinus undulates
False killer whale
Pseudorca crassidens
Short-finned pilot whale
Globicephala macrorhynchus
Indo-Pacific
bottlenose Tursiops aduncus
dolphin
េផ តក ល កេ$ក
7
Irrawaddy dolphin
Orcaella brevirostris
េផ ត ចមុះដបចំពុះែវង Common bottlenose dolphin Tursiops truncatus
8
េផ តេឃ# 'ច
Indo-Pacific hump-backed Sousa chinensis
9
dolphin
1០ េផ តឆ* +តែភ- ក
Dwarf spinner dolphin
Stenella longirostris roseinventris
11 េផ តអុច
Pan tropical spotted dolphin Stenella attenuata
12 េផ តឥត ព 0យខ- ង
Finless porpoise
Neophocaena phocaenoides
Long-beaked
13 េផ តេ12េល3ង
common Dolphinus capensis tropicalis
dolphin
Green turtle
Chelonia mydas
14 ល2 ិច
15 5ស
Hawksbill turtle
Eretmochelys imbricata
16 ល2 ិច ព 0យបី ឬល2 ិចស6 ឺ
Leatherback turtle
Dermochelys coriacea
Loggerhead turtle
Caretta
17 ល2 ិចក លធំ
18 ល2 ិច បេផះ
Olive ridley turtle
Lepidochelys olivacea
17

Developed collaboratively by Fisheries Authority and communes. Sor Sarin, DAF pers. comm. 2013.
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No.

Khmer Name

19
2០
21
22
23
24
25
26
27

គំយក9
គំយក9
គំយក9
គំយក9
ខ:ងេ5ដ;
ខ:ងគុជ ឬខ:ង
េសះសមុ ទ
=>ថ2
ប$ំ ង5ស

28
29

5ចរ
តី ណន់គីងBក់

ក់

Common Name

Scientific Name

Fluted giant clam
Tridacna squamosa
Elongate giant clam
Tridacna maxima
Crocus giant clam
Tridacna crocea
Giant clam
Tridacna gigas
Commercial top
Trochus niloticus
Green turbo or green snail Turbo marmoratus
Seahorse
Hippocampus spp.
Corals and sea anemones Anthozoa spp.
horseshoe Tachypleus gigas
Triangular-tail
crab
Mangrove horseshoe crab Carcinoscorpius rotundicauda
Whale shark
Rhincodon typus

Source: IESIA, prepared by SBK

6.

Tree species in the project area

130. Condition of forest in the project area was already cleared many times for agriculture or
other of villagers, but we saw some regrow and small trees still at site (figure 27).
Figure 27: Forest condition from drown for area of Kep control Landfill

Source: IESIA, prepared by SBK.

7.

Status of fauna in the project area
-

Mammal

131. The table 17 below shows that eight species of mammals have been living in or near the
project site over the last 10 years.
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Table 17. Mammal species found
#

Name

Sicemtific name

កែងC ន
ជកៃ ព
ទន យគល់
បេចEវ
FG5Hម

Maritime Striped
Squirrel
Berddmore's Squirrel
Wild Boar
Lepus peguensis
Bats
Long-tailed Macaque

7

I# តី

Fishing Cat

8

F>តូ ច

Small
Mongoose

1
2
3
4
5
6

កងC ិច

Asium

MAFF
2007

CITES

Tamiops maritimus

C

Menetes berdmorei
Sus scrofa
Siamese Hare
Order CHIROPTERA
Macaca fascicularis
Prionailurus
viverrinus

C
C
C
C
C

II

C

II

Herpestes javanicus

C

-

IUCN
Red
List
LC
LC
LC
LC
LC
LC
VU
LC

C = common, LC = least concern, R = rare.
Note: Species in the annex of CITES in the Prakas 020 Pro.K MAF, 25 Jan 2007
Source: IESIA report for Kep Control Landfill, 2020.

-

Birds

132. There are 12 species of birds presenting in or near the project site for this last 10 years
that people always saw them in this area (detail in table 18).
Table 18. Mammal species found
#
1
2
3
4
5
6
7
8
9
10

Name

ខL ប់ដីខ-ង បេផះ

Blue-breasted
Quail
Grey Wagtail

កុកសំបក តMំង

Yellow Bittern

កK ច ទងេខEវ

រ Qក ឬFរ R5ែកវេS

Eurasian Tree
Sparrow
Common Myna

លលក

Spotted Dove

NបផO ះ

យ

តេចEក5ំ
អកពស់ៃ ព
Nប ស 0ក

Barn Swallow
Crested Serpent
Eagle
Plain-backed
Sparrow
Little Egret
Black-naped
Monarch
Rock Pigeon

Sicientific Name

MAF
F
2007

CITE
S

IUCN
Red
List

Coturnix chinensis

C

-

LC

Motacilla cinerea
Ixobrychus
sinensis

C

-

LC

C

-

LC

Passer montanus

C

-

LC

Acridotheres tristis
Spilopelia
chinensis
Hirundo rustica

C

-

LC

C

-

LC

C

-

LC

Spilornis cheela

C

II

LC

Passer flaveolus

C

-

LC

-

LC

-

LC

III

LC

កុកេ Sងតូ ច
Egretta garzetta
C
Hypothymis
ពពិចបនT +លក ល
C
11 េ12
azurea
Mប ស 0ក
Columba livia
C
12
C = common, LC = least concern, R = rare.
Note: Species in the annex of CITES in the Prakas 020 Pro.K MAF, 25 Jan 2007
Source: IESIA report for Kep Control Landfill, 2020.
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-

Reptiles

133. According to the IESIA report, there were eight species of mammals or reptiles found in
or near the project site for last 10 years.
Table 19. Mammal species found
#

Name

1

ែថ# ន ឆ* +តខ- ង

2

បងU យ
V សួ នច រ

3

ពស់ ែវករXម

4

Yស កហម

5

[# ន់ តូ ច

Sicentific Name

Common
skink
Garden
Lizard

sun Eutropis
multifasciata
Fence Calotes
versicolor
Ophiophagus
King Cobra
hannah
Leiolepis
Common
Butterfly Lizard
belliana
Python molurus
Burnmese
Python
bivittatus

MAFF
2007

CITE
S

IUCN
Red List

C

-

LC

C

-

R

II

VU

C

-

LC

C

II

VU

តកួ ត

Common Monitor

Varanus
bengalensis

C

I

LC

តុ ក ែក

Tokay Gecko

Gekko gecko

C

-

LC

ជី ង ចក់ ផOះ
កនT\ យបX#

Spiny-tailed
House Gecko

Hemidactylus
frenatus

C

-

LC

6
7

8
C = common, LC = least concern, R = rare.
Note: Species in the annex of CITES in the Prakas 020 Pro.K MAF, 25 Jan 2007
Source: IESIA report for Kep Control Landfill, 2020.

-

Amphibian

134. It is only 5 species of Amphibian presenting in or near the project site for this last 10 years
that people always saw them in this area (detail in table 20).
Table 20. Amphibian species found in/near by the project area
#

Name
Common
Frog
Common
Toad

1

ក^Lញ់េចក

2

គីងBក់

3

កទ`នតន
កែង> បែ ស

4

កែង> បអូ កតូ ច

ឬ

Scientific Name

Reed Hyperolius
viridiflavus
Asian Duttaphrynus
melanostictus
Fejervarga
Rice Field Frog
cancrivora
Rough-Backed
Limnonectes
River Frog
ibanorum

MAFF
2007

CITES

IUCN
Red
List

-

-

LC

-

-

LC

-

-

LC

-

-

LC
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ហុីងជ័រ
Banded Bullfrog
Kaloula pulchra
5
C = common, LC = least concern, R = rare.
Note: Species in the annex of CITES in the Prakas 020 Pro.K MAF, 25 Jan 2007
Source: IESIA report for Kep Control Landfill, 2020.

D.

-

LC

Land Use and Socio-economy

135. Land use in Kep Province ranges broadly from the urban settlements of each town to
mixed agriculture including the salt farms, aquaculture, fishing. Urban areas rely heavily on
tourism.
136. According to 2018 land use data in the study area, Prey Thom district covers a total of
5,545 hectares of land, that it is 360 hectares of residential, 576 hectares of farmland, orchard is
1,175 ha and other land area are 3,434 ha.
137. For O Kra Sa commune, the total land area is 780.5 ha, including 273 ha of residential
land, 462 hectares of rice paddies, and 45.5 hectares of other land.
138. The project site area is surrounded by land of forest community, “Damnak Chang Ae
Forest community”, and “farmland”. According to the Forestry Community Map, “Damnak Chang
Ae Forest community” has a total area of 583 ha including 6.88 ha related to the project area.

#

Sangkat

1
2

Prey Thom
O Kra Sa

Table 21. Landuse in the project area
Farmland
Orchard
Total land Resedent
(Ha)
(Ha)
(Ha)
(Ha)
5,545
360
576
1,175
780.5
273
462
-

Other land
(Ha)
3,434
45.5

Source: commune data base 2018.

a.

Features of subproject affected areas

139. The area influenced18 by subprojects in Kep province are shown in Figures 28. Kep Solid
Waste Management subproject is defined by a relatively isolated dumpsite. The environmental
quality of Kep urban-suburban areas will be influenced by improvements of Kep solid waste
management. The target impact of the subproject is defined by a cleaner and healthier urban and
peri-urban Kep environment.
140. The Kep crab market and nearby beach hotels will benefit directly from improved solid
waste management. Indirectly, improved solid waste management should increase tourism in the
town and vicinity and strengthen the urban socio-economy.
141. There are no facilities associated with the existing dumpsite. The nearest building to the
dumpsite is a single hut located about 700m south in a mango plantation which is used as a guard
post for the plantation. The nearest village is Damnak Chang’aeur village which is located 2km
south of the dumpsite just south of the railway crossing on the access road. The nearest school
is in Damnak Chang’aeur village.
142. The nearest clinic/hospital, pagoda, and other cultural resources are located 5-6 km south
of the dumpsite in Kep. There are casual day waste pickers at the dumpsite who transport their
18

As per SPS (2009), Appendix 1, para 6
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recycled material to Kep town. There are no buildings on the landfill site and it was confirmed that
the waste pickers live off-site.
Figure 28. Existing dumpsite north of Kep town.
Access road
into dumpsite
north of Kep
town.

Dumpsite
north of Kep
town.

b.
Population
143. According to commune data in 2018, Prey Thom village in Prey Thom district has a total
of 736 families and a total population of 3,671 people, including a total of 2,068 women. There
are 892 families in the O Kra Sa village of O Kra Sa commune, with a total population of 4,086,
including a total of 2,114 women.

54

#
1
2

Sangkat
Prey
Thom
O Kra Sa

Table 22. Number of population
Total
Total Population
Village
Family
Damnak
736
3671
Chang’aeur
O Kra Sa
892
4086

Total Female
2068
2114

Source: commune data base 2018

c.

Ethnic

144. According to the commune data, the people living in Damnak Chang’aeur village are
Khmer and Muslim (Cham), it is 651 Khmer families (or 88%) and Cham Muslims 85 families (or
12%), but it is Khmer 100% for O Kra Sa village, 892 families (100%).
d.

Religion and culture

145. Belief and religious of people were Buddhism and Islam. People in Damnak Chang’aeur
village are Buddhism about 651 families (88%) and Islam is 85 families (12%), but O Kra Sa
village are 100% Buddhism (892 families).
Table 23. Religion of people
#

Village

Family by Ethnic

# of
Famil
y

Khmer
number

(%)

% Religion

Cham
(islam)
number (%)

Buddhism
number (%)

1

Damnak
Chang’ae
ur

736

651

88

85

12

651

2

O Kra Sa

892

892

100

-

-

892

Muslim
number

(%)

88

85

12

100

-

-

Source: commune data base 2018.

e.

Occupation and income

146. Based on the survey results, it is 38% or 94 respondents that they had their own business,
then the second they are government officers (20%) and other are listed below:

#
1
2
3
4
5
6
7
8

Table 24. Percentage Occupation of people
Village
Occupation
Damnak
O Kra
(HH head)
Chang’aeur
Sa
Business
9
27
Government officer
7
11
Construction worker
10
Farmer
6
3
Motorbike operator
2
1
Electrician
3
Private/NGO worker
2
Garment worker
2

Total
36
18
10
9
3
3
2
2

(%)

38
20
11
10
4
4
2
2

55

9
10
11
12
13
14

Village
Damnak
O Kra
Chang’aeur
Sa
1
1
1
1
1
1
1
1
1
1
52
42

Occupation
(HH head)

#

Daily Worker
Hair Cut
Construction seller
Motorcycle Repair Shop
Guesthouse
Car/motorbike washing shop
Total

Total
2
2
2
2
1
1
94

(%)

2
2
2
2
1
1
100

Source: IESIA report, 2020.

f.

Water consumption and sanitation

147. Water sources that people in the commune use for daily activities such as drinking,
bathing, cooking, laundry, livestock, and hygiene are sourced from wells, streams and rainwater.
Table 25: Water consumption sources
For dry season
For wet season
Source
Number of
Percent
Percent
Number of HH
HH
(%)
(%)
Rainwater
52
55
Groundwater
79
84
39
42
Surface water (pond...)
9
10
3
3
Vendor
6
6
Total
94
100
94
100

#
1
2
3
4

Source: IESIA report, 2020.

148. For sanitation in Damnak Chang’aeur village, this village has 736 households in total,
there were 89% of HHs had toilet and 11% of HHs did not have toilet facilities. Whereas, the O
Kra Sa village has 892 households in total, it is 85% of HHs had toilets, but other 15% did not
have toilet.

#
1
2

Village
Damnak
Chang’aeur
O Kra Sa

Table 26: Number of people using toilet
Family
Family has
(%)
Family
has toilet
no toilet
89
736
655
81
892

754

85

138

(%)

11
15

Source: Commune data base 2018.

g.

Education

149. According to the results of the survey, it is 100% of respondents that got education. It is
42% finished primary school, 29% completed their studies at secondary school, while the number
of people graduated from high school is only 27% and for university graduation is 2%.
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#
1
2
3
4

Table 27: Education of respondents
Damnak
O Kra Sa
Total
Graduation
Chang’aeur
Village
village
Primary School
18
9
27
Secondary School
18
22
40
High School
6
19
25
University
2
2
Total
42
52
94

(%)

29
42
27
2
100

Source: Commune data base 2018.

V.

POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATIONS

150. The assessment of potential impacts is structured by the three development phases: a)
pre-construction; b) construction; and c) post-construction operational to distinguish the important
impact periods of subproject implementation, and to prevent redundancy in the assessment and
reporting. This assessment structure is carried forward and is used to structure the environmental
management plans (EMP) prepared for the subprojects.
151. To further prevent redundancy in the assessment potential impacts that are common to
all subproject components are identified and discussed together. This enables clearer
assessment and discussion of subproject component – specific potential impacts.
A.

Subproject Benefits

152. The environmental benefits of the subprojects which also reflect input from the public
consultations, are summarized below:
1.

Detailed Engineering Design (DED) of Kep Solid Waste Management
Improvements

153. The existing arrangements for solid waste management in Kep Province are inadequate,
characterized by low coverage, lack of sanitation awareness, and an open, unmanaged dumpsite.
The subproject will address these problems by expanding the quality and coverage of solid waste
collection and treatment services, upgrade the dumpsite to a managed landfill (9ha) on public
land, and support sanitation and waste management awareness programs. The upgraded landfill
and solid waste management system will increase, and make more efficient solid waste removal
from the streets and beach areas in Kep City/Town.
154. The upgraded landfill and MRF will also reduce pollution at the landfill site and along the
access road to the landfill. The managed waste cells overlying an impermeable liner, leachate
collection and recycling, and gas capture and flaring at the landfill will protect groundwater,
improve air quality, and reduce litter at the site thereby improving the natural environment and
working conditions of the operators of the SLF including the current waste pickers who will be
moved inside to work in the MRF. No waste picking on the engineered waste cells is anticipated.
The provision of new waste compactor trucks will prevent spillage of garbage along the access
road to the landfill and odor that was reported by residents along the road during the public
consultations.
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155. The upgraded solid waste management system will assist implementation of the subdecree on Solid Waste Management (April 1999), sub-decree on Garbage and Urban Solid Waste
Management (2015) and Technical Guideline on Garbage and Urban Solid Waste Management
(2016). The sub-decree and guideline provides technical standards for all activities related to
disposal, storage, collection, transportation, recycling, dumping of municipal and hazardous
waste as well as landfill site selection. The subproject will benefit Kep urban core with a residential
population of 9,000, 95 hotels, 52 restaurants/cafes, and various other commercial outlets.
a.

Materials Recovery Facility

156. The materials recovery facility (MRF) to be constructed at the upgraded landfill in Kep
province will organize, make safer and make more efficient the current limited practice of solid
waste recycling that is occurring at the existing dumpsite. The MRF will improve and make more
sanitary the working conditions of the current garbage pickers while improving the efficiency and
opportunities for the reduction, recycling and reuse of solid waste. The MRF together with
necessary local ordinances on waste collection and segregation will increase recyclables
recovery using sanitary facilities and practices.
b.

Septage Treatment Facility

157. The septage treatment facility at the upgraded landfill will contribute to overall
environmental improvement in Kep town, and especially the crab market, by providing a location
for septic tank sludge to be deposited and treated safely.
B.

Subproject Impacts and Mitigations
1.

Pre-construction Phase

158. The DED of the Kep subproject addressed the key climate change mitigation and
resilience measures that were identified by the CRVA as presented in Chapter III.
159. The Kep Landfill and related access road improvement do not present negative impacts
associated with land acquisition. The potential social impacts of the DED of Kep subproject were
reviewed. The second series of public consultations conducted in Kep province as part of the
DED in October /18 confirmed that no resettlement or land acquisition compensation will be
required.
a.

Unexploded ordnance (UXO)

160. A critical activity that must occur before any civil works or excavation activity begins the
subproject areas - specifically all excavation sites, is review by the military to ensure all
potential sites containing UXO are cleared. The EA/IU/PIU will coordinate required UXO
identification and clearing with the military.
b.

Updating EMPs

161. The EMP for Kep the subproject has been updated to meet the DED of the Improvements
to Solid Waste Managements at Kep province. This report will involve finalization of the mitigation
sub-plans to manage potential impact areas such as erosion, sedimentation of surface waters,
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noise, dust and air quality, spoil disposal, traffic, UXO clearance, and worker and public safety at
the project sites.
162. Key impact mitigation measures of the pre-construction, DED phase for Preah Sihanouk
subprojects will be:
1) Initiation of the resettlement and/or compensation plan, and GRM for the two
subprojects;
2) Completion of detailed designs of both subprojects; and
3) Updating the IEE and EMP accordingly.
163. The DED of the Kep subproject, including the soil type/permeability analyses, and the
water table depth and groundwater quality analyses (Tables 10 and 11) as expressed in the
updated IEE and updated EMP. The DED of the Kep updated SLF including the soil and
groundwater analyses together serve as the comprehensive corrective environmental action for
the existing Kep dumpsite as dictated by the ToR for Environmental Compliance Audit (ECA) of
the dumpsite that was appended to the original IEE for Cambodia. Additionally, the DED of SLF
complies with the key siting and operation criteria of (MOE 2016) with which the existing dumpsite
did not comply (see below).
2.

Construction Phase
a.

Common potential impacts of components of subprojects

164. Potential environmental impacts of the the Kep Landfill subproject occur during
construction phase from short-term disturbances and impacts caused by the construction of
individual subproject components. Common impacts of the civil works will consist as the following:
reduced and/or blocked public access to areas, disrupted business and recreation, noise
disturbance, dust emission and air pollution caused by increased truck traffic and heavy
equipment used, soil and surface water pollution caused by equipment operation (construction
activities) and maintenance and liquid leakage, public and worker accidents, increased traffic
congestion and traffic accidents, land erosion and shoreline sedimentation and marine pollution
at the sites of the two piers, localized drainage and flooding problems, solid waste and domestic
pollution from worker camps and construction materials, and communicable diseases and other
social problems caused by migrant workers, interrupted local communities and tourism activities.
These short-term impacts and disturbances will occur at different levels of magnitude depending
on the civil works activity and the subproject site.
i.

Mitigation measures

165. Management measures to mitigate common potential impacts associated with the
construction phase of subproject components are presented below. The mitigation measures are
detailed further in the subproject EMPs.
166. The mitigation measures below will be applied as appropriate in the EMP for the Kep
subproject. These generic construction mitigation measures are comprehensive at the feasibility
design stage to ensure that a mitigation measure for the impact of a final design feature whether
the Kep landfill, and road or associated facilities is not overlooked during the detailed design
stage. The contractors will be required to include these measures in their site-specific construction
EMPs (CEMPs) which will be submitted to the project management and civil engineering support
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consultant (PMCES) and the PMUs for review and approval prior to construction. Monitoring will
be carried out by the PMCES during the construction period.
Physical Resource:
167. Air pollution control: Contractors shall be included all necessary measures and existing
relevant laws/regulations to prevent or minimize air pollution and dust development by
implementing the following air quality control measures. Most of these generic measures are
applicable to all construction sites and construction activities as good practice, and are also
described in the World Bank Group/IFC’s EHS guidelines.
(i)
(ii)
(iii)

(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)

(xi)
(xii)
(xiii)

Assign daily haulage schedules along NR 33 and up Kep SLF access road to avoid
high local traffic times (e.g., early morning late day), and develop the dust control
management plan as well.
Set enforced speed limit onthe access road to Kep dumpsite in front of Damnak
Chang’aeur village at 40km/h
Spray water or other wetting agents such as calcium chloride (CaCl2) regularly on
unpaved haul roads and access road (at least once a day) to suppress dust; and erect
hoardings around dusty activities. Have a water truck on site at all times. Cover
material stockpiles with dust shrouds or tarpaulin. For the backfill earthwork
management measures will include surface press and periodic spraying and covering.
The extra earth or dredge material should be cleared from the project site in time to
avoid long term stockpiling.
Minimize the storage time of construction and demolition wastes on site by regularly
removing them off site.
Regularly monitor air quality at construction site boundaries in order to ensure that the
air quality at all constructions sites are not exceeded the Cambodian standard.
Site asphalt mixing and concrete batching stations at least 300 m downwind of the
nearest air quality protection target.
Equip asphalt, hot mix and batching plants with fabric filters and/or wet scrubbers to
reduce the level of dust emissions.
Install wheel washing equipment or conduct wheel washing manually at each exit of
the works area to prevent trucks from carrying muddy or dusty substance onto public
roads.
Keep construction vehicles and machinery in good working order, regularly service
and turn off engines when not in use.
Vehicles with an open load-carrying case, which transport potentially dust-producing
materials, shall have proper fitting sides and tail boards. Dust-prone materials shall
not be loaded to a level higher than the side and tail boards, and shall always be
covered with a strong tarpaulin.
In periods of high wind, dust-generating operations shall not be permitted within 200
m of residential areas. Special precautions need to be applied near sensitive receptors
such as schools, kindergartens and hospitals.
To avoid odor impacts caused by shoreline sediment dredging for pier or bridge
foundations, transport dredged sediment in closed tank wagons to contain odor and
prevent scattering along the way.
Unauthorized burning of construction and demolition waste material and refuse is
prohibited.

168. Construction noise. Contractors should be required to implement the following mitigation
measures and relevant laws/regulations for construction activities to meet Cambodian and
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IFC/WHO recommended environmental noise standards and to protect sensitive receptors. Some
measures are generic and are applicable to all construction sites and activities. They represent
good practice and are effective measures and are in line with IFC’s EHS guidelines.
(i)

(ii)
(iii)

(iv)
(v)
(vi)
(vii)

During daytime construction, the contractor will ensure that: (1) noise levels from
equipment and machinery conform to the IFC EHS Standards, and properly maintain
machinery to minimize noise; (2) equipment with high noise and high vibration are not
used near residences and only low noise machinery or the equipment with sound
insulation is employed; (3) sites for concrete-mixing plants and similar activities will be
located at least 300 m away from the nearest noise protection target; and (4)
temporary noise barriers or hoardings will be installed around the equipment to shield
residences when there are residences within 20 m of the noise source.
No construction should be allowed between the night time hours of 20:00 to 07:00.
Regularly monitor noise levels at construction site boundaries. If noise standards are
exceeded by more than 3 dB, equipment and construction conditions shall be checked,
and mitigation measures shall be implemented to rectify the situation. Especially, the
noise level within the project sites are based on Cambodian laws/regulations as well
as MoE.
Provide the construction workers with and ensure the use of suitable hearing
protection (ear muffs) according to the worker health and safety requirements of
Cambodia.
Control the speed of bulldozer, excavator, crusher and other transport vehicles
travelling on site, adopt noise reduction measures on equipment, step up equipment
repair and maintenance to keep them in good working condition.
Limit the speed of vehicles travelling on site (less than 8 km/h), forbid the use of horns
unless absolutely necessary, minimize the use of whistles.
Maintain continual communication with Damnak Chang’aeur village in Kep near the
construction sites, and avoid noisy construction activities during affected school
examination periods.

169. Surface water & coastal pollution. The contractors should be implemented the following
mitigation measures to prevent water pollution:
(i)

(ii)

(iii)
(iv)
(v)
(vi)

Portable toilets and small package wastewater treatment plants will be provided on
construction sites and construction camps for the workers and canteens. If there are
nearby public sewers, interim storage tanks and pipelines will be installed to convey
wastewater to those sewers.
Sedimentation tanks will be installed on construction sites to treat process water (e.g.
concrete batching for pier construction) and muddy runoff with high concentrations of
suspended solids. If necessary, flocculants such as polyacryl amide will be used to
facilitate sedimentation.
Construction machinery will be repaired and washed at dedicated repairing shops. No
onsite machine repair and washing shall be allowed.
Material stockpiles will be protected against wind by being covered and runoff waters
which might transport them to surface waters.
Dedicated fuel storage areas must be established away from public areas and marked
clearly.
Storage of bulk fuel should be on covered concrete pads away from the public and
worker camp, and 300m from surface waters. Fuel storage areas and tanks must be
clearly marked, protected, and lighted. Contractors should be required to have an
emergency plan to handle fuel and oil spillage.
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(vii)
(viii)
(ix)

Regularly monitoring the surface water quality within the project sites and vicinities
area in order to meet with the requirement laws/regulations
Worker camps have to build far away from the water sources and well as from the
ground water sources,
Berms and/or silt curtains will be used around all excavation/trench sites and along all
surface waters to prevent soil erosion and surface water sedimentation.

170. Earthworks & soil erosion mitigation. The contractors should be implemented the following
mitigation measures related to earthwork management:
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)

Present and past land use should be reviewed to assess whether excavated soils are
contaminated spoil. Contaminated spoil should be disposed at a nearby landfill or a
location approved by DOE.
Confirm location of the borrow pit and temporary spoil storage and final disposal sites,
securing permits from relevant DOE.
Develop borrow pit and spoil disposal site management and restoration plan, to be
approved by responsible authority; obtain permit for the clearance of excavated
earthworks.
Construct intercepting ditches and drains to prevent runoff entering construction sites,
and diverting runoff from sites to existing drainage.
Construct hoardings and sedimentation ponds to contain soil loss and runoff from the
construction sites.
Limit construction and material handling during periods of rains and high winds.
Stabilize all cut slopes, embankments, and other erosion-prone working areas while
works are going on.
Stockpiles shall be short-termed, placed in sheltered and guarded areas near the
actual construction sites, covered with clean tarpaulins, and sprayed with water during
dry and windy weather conditions.
All earthwork disturbance areas shall be stabilized with thatch cover within 30 days
after earthworks have ceased at the sites.
Immediately restore, level and plant landscape on temporary occupied land upon
completion of construction works.
Implement all soil erosion protection measures as defined in the soil and water
conservation reports.
At borrow pits site, there need to build fence and make a gentle slope in order to avoid
children and animals go into the site

Ecological Resource
171. Ecological impacts. The contractors should be implemented the following mitigation
measures to prevent ecological impact during construction:
(i)
(ii)
(iii)
(iv)
(v)

Preserve existing vegetation where no construction activity is planned.
Protect existing trees and grassland during construction; where a tree must be
removed, or an area of grassland disturbed, replant trees and re-vegetate the area
after construction.
Remove trees or shrubs only as the last resort if they impinge directly on the
permanent works or necessary temporary works.
Prior to commencement of construction, tag and conspicuously mark all the trees to
be preserved to prevent damage to these trees by construction workers.
Construction workers are prohibited from capturing any wildlife in the project areas.
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(vi)

Regularly monitoring and check with the ecology (fauna and flora) within the proposed
project and nearby areas.

172. Occupational health and safety. The construction industry is considered hazardous. The
civil works contractors should be implemented adequate precautions to protect the health and
safety of construction workers and the public. Contractors must be managed the occupational
health and safety risks by applying the following mitigation measures:
(i)

(ii)

(iii)

(iv)
(v)

(vi)

Care must be taken to ensure that sites for all earthworks (e.g., excavations, trenches)
and dredging that are suspected to have unexploded ordnance (UXO) are surveyed
by the military prior to construction. If such ordnance is detected clearing work will
need to be commissioned prior to undertaking civil works.
Construction site sanitation: (1) Each contractor has to provide the adequate and
functional systems for sanitary conditions, toilet facilities, waste management, labor
dormitories and cooking facilities. Effectively clean and disinfect the site. During site
formation, spray with phenolated water for disinfection. Disinfect toilets and refuse
piles and timely remove solid waste; (2) Exterminate rodents on site at least once
every 3 months, and exterminate mosquitoes and flies at least twice each year; (3)
Provide public toilets in accordance with the requirements of labor management and
sanitation departments in the living areas on construction site, and appoint designated
staff responsible for cleaning and disinfection; (4) Work camp wastewater shall be
discharged into the municipal sewer system or treated on-site with portable system.
Occupational safety: (1) Provide safety hats and safety shoes to all construction
workers; (2) Provide safety goggles and respiratory masks to workers doing asphalt
road paving and tunnel blasting; (3) Provide ear plugs to workers working near noisy
PME; and 4) living saving (drown prevention) equipment placed at all pier construction
sites.
Food safety: Inspect and supervise food hygiene in canteen on site regularly. Canteen
workers must have valid health permits. Once food poisoning is discovered, implement
effective control measures immediately to prevent it from spreading.
Disease prevention, health services: (1) All contracted labor shall undergo a medical
examination which should form the basis of an (obligatory) health/accident insurance
and welfare provisions to be included in the work contracts. The contractors shall
maintain records of health and welfare conditions for each person contractually
engaged; (2) Establish health clinic at location where workers are concentrated, which
should be equipped with common medical supplies and medication for simple
treatment and emergency treatment for accidents; (3) Specify (by the PIUs and
contractors) the person(s) responsible for health and epidemic prevention responsible
for the education and awareness on food hygiene and disease prevention to raise the
awareness of workers.
Social conflict prevention: No major social risks and/or vulnerabilities are anticipated
because of the project. The project construction workers will be engaged locally. Civil
works contracts will stipulate priorities to (1) employ local people for works, (2) ensure
equal opportunities for women and men, (3) pay equal wages for work of equal value,
and to pay women’s wages directly to them; and (4) not employ child or forced labor.

Social, health and safety
173. Community health and safety. Temporary traffic diversions, continual generation of noise
and dust on hauling routes, and general hindrance to local access and services are common
impacts associated with construction works within or nearby local settlements. The project may
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also contribute to road accidents by heavy machinery on existing roads, and temporarily blocking
pavements for pedestrians. The potential impacts on community health and safety will be
mitigated through activities defined in the EMPs. The contractors shall be implemented the
following mitigation measures:
(i)

(ii)
(iii)

Temporary traffic management: A traffic control and operation plan will be prepared
together with the local traffic police prior to any construction. The plan shall include
provisions for diverting or scheduling construction traffic to avoid morning and
afternoon peak traffic hours, regulating traffic at road crossings with an emphasis on
ensuring public safety through clear signs, controls and planning in advance.
Information disclosure: Residents and businesses will be informed in advance through
media of the construction activities, given the dates and duration of expected traffic
disruption, installation sign boards on project description.
Construction sites: Clearly marked signs will be placed at construction sites in view of
the public, warning people of potential dangers such as moving vehicles, hazardous
materials, excavations etc. and raising awareness on safety issues. Heavy machinery
will not be used at night and all such equipment will be returned to its overnight storage
area/position before nightfall. All sites will be made secure, discouraging access by
members of the public through appropriate fencing whenever appropriate. Open
excavations should be fenced, and trenches covered where public walkways or
vehicles must cross.
b.

Construction of Kep solid waste management improvements

174. The temporary environmental impacts of the construction phase of the DED to improve
solid waste management in Kep will primarily occur from the civil works at the dumpsite, and from
the civil works required to upgrade the access road to the landfill. Of particular importance is the
potential risk of injury or disruption of normal work activity of three waste pickers who currently
work part-time at the dumpsite, and who travel along the access road to the dumpsite. Short-term
increased odour while existing waste is moved to cell to be capped will also occur. The social
team determined that the three waste pickers spend little time at the dumpsite because most of
the sorting of recyclables is done in Kep before the solid waste is transferred to the dumpsite.
Nonetheless, the safety and continued ability of the waste pickers to work during construction of
upgraded landfill will be managed as part of their transition to work inside the new MRF. The
upgrading of the Kep dumpsite and access road will not affect coastal mangroves, seagrass beds,
or coral reefs.
175. Noise and disturbance mitigation measures consist of well-maintained vehicles and
machinery that are not used between 20:00 and 07:00; dust and regular use of wetting agents
(e.g., water CaCl2) and careful covering of all excavate or aggregate piles. Increased traffic
congestion and risk of traffic accidents, and well signed construction areas, enforced speed limits,
and special temporary pedestrian walkways and vehicle road lanes. Local pollution from the
exhaust of trucks and heavy equipment can be minimized by ensuring all vehicles and equipment
is kept in good working order and left idling for extended periods. Solid and domestic construction
waste to be managed with a formal waste management plan that creates solid waste depots on
site that are emptied with waste disposed regularly offsite according to DOE requirements. Pit
latrines for workers should be placed away from public areas including eating/sleeping areas of
temporary worker camps, and limed regularly. When worker camps close latrines are to be buried
according to direction from DOE. All construction sites must have clearly marked telephone hot
line phone numbers to the PIU as part of the GRM (Appendix B) for the subprojects. Civil works
on the access road should be conducted between 07:00 and 20:00. Households of Damnak
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Chang’aour village along the southern section of the access road just south of railway line should
be given regularly updated construction schedules and locations where heavy (noisy) equipment
will be operated. The civil works schedules must include the periods when specific road sections
may be partially blocked creating travel impediments must be identified.
176. The first major step toward the physical upgrading of the dumpsite is to bulldoze and
consolidate the existing waste field into appropriately sized area(s), and covered, or conversely,
excavated in whole or part and disposed of in a new unused cell of the upgraded landfill.
Management of leachate is not anticipated because it is assumed the upper layers of the relatively
thin waste field will be dry. The consolidated waste must be covered with a sufficient layer of
natural material with the planned gas capture technology.
177. Further to above, the public must be kept out of the existing dumpsite area during
construction, with well signed fencing. Only regular solid waste disposal should occur, and to a
specially allocated area in dumpsite. The site of the e construction workers camp must be restored
to original condition upon closure.
Protected Areas, Rare and Endangered Species, and Cultural Property and Values
178. There are no known rare or endangered terrestrial wildlife species or critical habitat in the
immediate vicinity of the subproject in Kep. The subproject is not near National Parks. The results
of the IBAT screening of the sites (Appendix C) also show the absence of rare or endangered
wildlife in the immediate subproject areas.
179. There are no physical cultural resources that are at risk of being damaged by the
subprojects at the feasibility design stage. Thus, the construction phase activities that are
implemented along with specified mitigation measures should not negatively affect sensitive
ecosystem and cultural resources and values.
3.

Operation Phase
a.

Kep solid waste management

180. The potential impacts of the operation of the completed SLF will arise from: (i) increased
vehicle traffic along the upgraded access road, (ii) potential groundwater pollution from waste
cells or leachate treatment system; (iv) dust and odour that cannot be avoided, and (iii) worker
injury from operation of new trucks and equipment at the SLF. Solid waste and domestic
wastewater from the MRF and worker offices could become a problem if required operations and
maintenance (O&M) budgeting is not provided to maintain the septic tank systems of the facilities.
181. The increased vehicle traffic along upgraded access road and NR 33 will increase risk of
vehicle accidents and potentially increase noise and dust. Sufficient clear signage must be
installed at intersection of access road and NR 33 that warn motorists that trucks turn in/out of
landfill access road.
182. Posted speed limits along the upgraded access road to the SLF must be enforced to
prevent accidents. Sufficient annual O&M budget should be provided to maintain all compactor
and vacuum trucks and all other gas powered vehicles and equipment in good working order to
reduce air pollution and occupational hazards. Wetting agents (such as water and calcium
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chloride) should be periodically applied to the access road and landfill areas to control dust and
wind-blown debris.
183. Groundwater quality at boreholes at BH5, BH4, and BH3 at the SLF (Figure 4) should be
monitored regularly for at least 15 years to ensure local groundwater is not contaminated by the
waste cells, or leachate treatment system, septage treatment cell or hazardous waste cell.
Monitoring at BH4 will be phased out. The MRF and working conditions of any waste pickers
including worker health at the landfill site need to be reviewed regularly to ensure that the original
equipment, and the working conditions of the pickers are safe. Methane production at the LFG
collection system on the closed capped existing waste cell should be monitored to determine LFG
production, and to ensure the LFG capture system is working properly.
184. Capacity development for the subprojects in Kep province includes training for operators
of the new SLF. The proposed technical training, as set out in the Project Administration Manual,
will include general management of landfill, and sanitary landfill features and lifetime operation
including: (i) landfill gate control and cell management; (ii) leachate collection and confinement;
(iii) medical waste – handling & disposal; (iv) on-site sorting & recycling; (v) gas collection, gas
safety & flaring. Similarly, the waste pickers and possibly additional persons will be trained to
operate and manage the MRF facility at the upgraded landfill. Training on receiving, sorting and
packaging, and storage of incoming solid waste to develop the capacity of operators of the MRF
will occur. As part of the above major O&M program, the municipality and community must be
educated and be supported to be able adopt waste segregation at source to separate wet and
dry solid waste.
185. Landfill and solid waste management, and employee working conditions must meet the
requirements of RGC Decree Management of Urban Garbage and Solid Waste, No. 113, NKRPR 2013, and the Government Occupational and Community Safety and Health (OHS) guidelines
(OHS Programme for Cambodia, 2010-2013) that was developed by the International Labour
Organization (ILO). As per SPS (2009) landfill operations working conditions must also meet the
ICF EHS Guideline for Solid Waste Management Facilities and other relevant laws/regulations.
Opportunities for formalizing the roles of informal waste pickers and providing employment at the
MRF must occur well before MRF is constructed.
186. The mitigation measures should support the comprehensive IFC EHS guidelines (2007)
for solid waste management facilities. The guidelines address the full cycle of solid waste
management starting with waste prevention and minimization, collection and transport, recycling
and reuse, treatment, storage and disposal, and monitoring. The EMP will further elaborate the
requirements of the IFC guidelines.
C.

Climate Change for Kep Subproject

187. A Climate Risk and Vulnerability Assessment (CRVA) was prepared separately. Provided
below are excerpts from the CRVA, climate change adaptation measures and initial estimates of
the project’s greenhouse gas emissions (GHG).
188. As noted above the DED of the Kep solid waste management improvement subproject
responded to the key issues of climate change mitigation and resilience of the subproject that
were identified in the separate Climate Vulnerability and Risk Assessment (CVRA) that was
prepared for the FS of the subproject. The details of which are described in full in Chapter III.
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1.

Projections

189. Reports and summaries of climate change scenarios for Cambodia, based on the most
recent climate change projections of the different Global Circulation Models (GCM) and Regional
Climate Models (RCM) indicate that by 2060 average annual air temperature in the country may
increase between 0.5–2.7oC, and total rainfall may change between -11% and +31% during the
rainy season, and change between -11 and +35% during dry season.19 By 2050 mean sea level
is projected to increase by almost 1.0m. The recent assessment of regional climate change in
Koh Kong province20 for two Representative Concentration Pathway (RCP) scenarios shows
GHG emissions of 4.5 and 8.5, with increases in air temperature against the baseline of 19801999 of 0.7–1.0 oC by 2025. However, contrasting projected changes to air temperature and the
longer-term projections of rainfall from other studies above show annual precipitation decreases
by -1 to -2.5% by 2025.
2.

Greenhouse gas emissions

190. The project will generate greenhouse gas (GHG) emissions from vehicles on the access
road to the Landfill. The emissions of methane (CH4) from the new SLF will be minimal because
of the landfill gas (LFG) capture facility that will be installed. The project will generate greenhouse
gas (GHG) from anticipated increased vehicle traffic on subproject access roads, however, the
increase in vehicles is not expected to exceed the 100,000CO2e/a.21 GHG emissions from project
roads was established based on the guidance provided in ADB’s Environment Safeguards - a
Good Practice Sourcebook (2012). If the traffic expressed as passenger car units per day
(PCU/day) is below the numbers indicated in Table 21 (in a representative year) the emissions in
that year are unlikely to exceed the 100,000 tons CO2e threshold.
Table 28. Maximum Number of Passenger Car Units per Km to Trigger 100,000CO2e/a
Length of Road. (km)
PCU/day
Length of Road. (km)
10
76,000
50
20
57,000
60
30
38,000
70
35
33,000
90
40
28,000
100
Source: ADB Environment Safeguards - a Good Practice Sourcebook (2012)

PCU/day
23,000
19,000
16,000
13,000
11,000

191. The total length of the new roads is estimated less than 4 km. Only road upgrades will
occur. Traffic flows in a representative year of 2030 are expected to be below the 76,000 PCU/day
traffic to reach 100,000 tons/a of GHGs.
192. The project also supports adoption of ASEAN Tourism Standards (e.g., Homestay
Standard, Clean Tourist City Standard, Green Hotel Standard, and Clean Public Toilet Standard).
This will reduce the carbon footprint of the subproject areas through increased energy efficiency
(e.g., use of LED lighting), and reduce GHG emissions.

19

IPCC 2014. IPCC Fifth Assessment Report: Working Group 2 Impacts, Adaptation and Vulnerability Chapter.
Asia Intergovernmental Panel on Climate Change; UNEP, 2010. Assessment of Capacity Gaps and Needs of
Southeast Asian Countries Addressing Impacts, Vulnerabilities, and Adaption to Climate Variability and Climate
Change; ADB TA - 7459 REG: Greater Mekong Subregion Biodiversity Conservation Corridors Project Pilot Program
for Climate Resilience Component, Cambodia, Supplementary Appendix M.
20 Thoeun Hang Sen, 2015. Observed and Projected Changes in Rainfall and Temperature in Cambodia. Water and
Climate Extremes.
21
ADB (2016) Guidelines for Greenhouse Gas Emissions Transport Projects.
24
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3.

Climate Risk and Vulnerability

193. The indicative sensitivity of the subproject Kep to climate change was classified mostly as
“LOW” by the AWARETM software tool which is used to assess climate change sensitivity of
proposed infrastructure projects. The software combines geographic information on current sitespecific climate, climate hazards from topography, elevation, and distance to ocean, and the latest
climate change projections for the project area.
4.

Climate Proofing Project Infrastructure

194. The subproject is designed to be resilient to the impacts of present-day climate extremes
defined primarily by rainfall intensity and wind on flooding and erosion. The sensitive components
consist of for example; (1) access road foundation, (2) drainage capacity; and (3) road bed grade
and pavement type. These design factors must be resilient to climate change for the individual
components to be sustainable without premature, major retrofits. Provided below is an indicative
estimate of the cost design criteria for climate proofing the subproject.
D.

Comprehensive Corrective Environmental Action for Kep Subproject

195. The DED of the new SLF along with improved solid waste collection (including septage
and hazardous waste) for Kep and vicinity provides a corrective action that meet the requirements
of the current national SWM directives listed below.




Technical Guidelines on Garbage and Urban Solid Waste Management (MOE,
2016);
Sub-decree on Management of Urban Garbage and Solid Waste, No. 113, ANRK.BK
(2015);
Sub-decree on No. 235 on Drainage System Management and Waste Water Treatment Plan
(MoI, MPWT and MoE, 2017)

196. The components of the DED of the new SLF and improved solid waste collection in Kep
provide significant improvements to environmental protection and management of the affected
environment that meet the key requirements specified by MOE (2016) which are summarized in
Table 29 with the following comments. Item #2 is not possible because Kep province is too small
and well drained locations are within 10km of Kep town. The updated ADB EMP will be submitted
to MOE as per due process which will assist with item #11 of Table 29.
Table 29. Summary of key requirements of landfill siting and design**

1) Landfill site selection should be done based on district land use plan, if available, and
have City Hall (provincial authorities) approval for the site.
2) Landfill sites should be preferably over 10km away from town centers in the most
suitable available location to allow for urban expansion.
3) A thorough geotechnical study is required to confirm depth to groundwater for each site
and should identify the complex nature of groundwater and the direction of flow which
is essential for groundwater monitoring. Groundwater cleanup when contaminated is
difficult so contamination prevention in the landfill design is essential.
4) Regarding landfill site selection and distance to airports, the key concern is increase in
number of birds which may impact on aircraft safety, whereas for residential housing
and places of worship it is odor and flies.
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5) Appropriate mitigation measures include on-site measures on landfill, covering and
compacting waste, and improving houses against flies and odor.
6) Acceptance that the sites need to be operated within available budgets so operation of
a sanitary landfill is not possible and application of daily cover is cost prohibitive.
Distance to receptors depends on the landfill design, daily management, O&M,
mitigation measures and landfill closure procedures.
7) Flooded areas are generally defined in the guidelines as areas connected to permanent
water bodies through inundation and flooding originating from the permanent
waterbody. Areas occasionally inundated by rainfall caused run-off, lacking natural
drainage, are not regarded as flooded areas in the guidelines.
8) Flooded or periodically flooded run-off areas can be used for landfill with appropriate
design preventing flooding of the landfill site, specified in the EMP.
9) Priority for landfill site design and management is to avoid environmental damage,
especially groundwater contamination. This is to be minimized using liners to prevent
water entering and leaving the landfill cell and leachate collection and treatment before
release to environment if suitable for the site.
10) Clay layer thickness depends on the exact conditions of each landfill site.
11) IEIA/EIA under Cambodian law and the associated EMP, is required to be submitted to
MOE for each landfill site. It was recommended by MOE to submit separate IEIA/EIAs
for each sub-projects so if one IEIA/EIA is not approved, the remaining projects do not
get delayed.
12) For future ADB projects, ADB should invite MOE to comment preliminarily on landfill
site selection in feasibility study stage, but EIA can be submitted after detailed
engineering design.
13) Waste pickers are no longer allowed to work in controlled fashion in a separate waste
separation site, only in a Material Recovery Facility (MRF), for their own and others
safety. Health and safety procedures have to be followed. Recycling of waste materials
is to be encouraged for longevity of the landfill site.
14) Public consultations are highly important to improve public acceptance of the landfill,
establish affected households’ priorities, and identify suitable mitigation measures.
15) Option to relocate away from the landfill should be provided for the affected households
too close to the site that wish to relocate.
16) New Environment Code is too far from adoption to consider at the moment. It will be
submitted to the Council of Ministers for debate at the end of 2017.
**Tabled at a joint meeting with MOE & ADB safeguards for landfill siting in Phnom Penh, 31/10/17.

197. Compliance with the above directives plus other site and waste type information, views of
local community of existing dumpsite, and new groundwater and soil quality from DED that is
provided in Chapters II and IV of this updated IEE were specified in environmental compliance
audit (ECA) and ground water quality study that were identified in the original IEE of the FS design
of the subproject. The DED of improvements to solid waste management in Kep and this updated
IEE represent the comprehensive corrective action of the subproject, and main result of ECA.
VI.

PUBLIC CONSULTATION

198. The stakeholder consultation strategy during project preparation adopted the principles of
meaningful engagement, transparency, participation, and inclusiveness to ensure that affected
and marginalized groups such as women and the poor were given equal opportunities to
participate in the design of the project, in accordance with the requirements ADB’s Safeguard
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Policy Statement (2009). Stakeholder consultation for the environment was conducted jointly with
the parallel social impact assessment.
199. The approach to stakeholder consultation for environmental concerns or issues with the
Kep subproject consisted of the following three avenues of inquiry and data collection:
1) As part of the household and village leader interviews conducted jointly with the social
development team;
2) Where possible separate consultations with provincial agencies and other
stakeholders by social development team; and
3) Individual interviews conducted by the project Environment Specialists during project
meetings with provincial and national environmental regulatory agencies.
A.

Identification of Stakeholders

200. Stakeholders were identified and engaged in a participatory manner. Stakeholder
communication to date has focused on institutional stakeholders, affected communities, and
persons directly affected by proposed subproject interventions. The stakeholders involved in the
design of the project include:








B.

Institutional stakeholders invited including the (i) project EA and IAs (ii) provincial
agencies at all levels (e.g., Provincial Department of Environment (DoE), Women’s
Affairs, Provincial Department of Commerce (DoC), Provincial Department of Tourism
(DoT), Provincial Department of Water Resources and Meteorology (DOWRAM),
Provincial Department of Public Works & Transportation (DPWT);
Communities living near the subproject areas who will benefit from the project, and
who have an interest in identifying measures to enhance or maximize the benefits;
Communities within the subproject area who may be directly and/or adversely
affected, and who have an interest in the identification and implementation of
measures to avoid or minimize negative impacts;
Vulnerable and/or marginalized groups who have an interest in the identification and
implementation of measures that support and promote their involvement and
participation in the project; and
Other institutions or individuals with a vested interest in the outcomes and/or impacts
of the project.

Discussion Guide

201. Five open-ended questions and information requests (Table 30) guided stakeholder
discussions.
Table 30. Guiding Questions and Information Requests for Stakeholder Consultations
1. What will be the benefits of the subproject?
Please list benefits of project.
2. Do you have any environmental concerns with the subproject?
Please list environmental concerns about subproject.
3. Do you any have environmental concerns with the construction activities of the
subproject?
Please list environmental concerns of construction phase activities.
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4. Do you have environmental concerns about the completed operation phase of the
completed subproject?
Please list environmental concerns about the operation of completed subproject.
5. Do you think the subproject design or operation should be changed to prevent
negative environmental, or community impacts?
Please list changes to subproject that you think will prevent or reduce negative
environmental, or community impacts?
202. To help guide the discussions on environmental issues and concerns of subprojects a list
of environmental components (Table 31) was introduced to the stakeholders ahead of the
question and answer period. Stakeholders were encouraged to add their own components of
environment to the discussions.
Table 31. Example Environmental Components Used to Guide Stakeholder Discussions.
 drinking water quality and availability
 terrestrial and aquatic animals, e.g.,
fish, birds, small mammals
 surface water quality and quantity

ecological protected areas (e.g.,
 groundwater quality and quantity
national parks, wildlife sanctuaries),
 air quality
 land and coastal zone uses (e.g.,
 climate
agriculture, fisheries, forestry,
 land and soil quality
navigation, aquaculture, commercial,
 coastal zone, ocean, rivers,
other),
reservoirs,
 public safety
 mangroves, trees, other vegetation,
 public movement and access
 coastal and terrestrial resources e.g.,
 physical cultural values (e.g., pagodas,
seagrass beds, mangroves, forests,
cemeteries, monuments)
salt beds
C.

Summary of Public Consultation in Provincial and Kep Town

203. The list of participants and recorded minutes and photographs of the public consultation
meetings held in Kep are in Appendix A and pictures of meeting are in Appendix B. Below is a
summary of discussions.
-

Public Consultation with provincial departments

204. On November 27, 2019 at 08:30 am, the study team met with relevant departments and
institutions, opening the meeting by H.E Prum Kunthi, Vice Governor of Kep province. There are
16 departments and institutes participated as the following:
-

Administration office of Kep Provincial Hall
Kep Municipal Administration office
Department of the Environment
Department of Public Works and Transport
Department of Health
Department of Land Management, Urban Planning, Construction and Cadastral
Department of Planning
Department of Women's Affairs
Department of Agriculture, Forestry and Fisheries
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-

Department of Tourism
Department of Water Resources and Meteorology
Department of Labor and Vocational Training
Department of Rural Development
Department of Culture and Fine Arts
Provincial Water and Electricity Authority of Kep
NGO.

205. After understanding the project information and conditions of the existing social and
environmental conditions in and near the project site. All relevant institutions and departments
know about the project name, the type of project and the location of the project that will be
developed in their area. In this consultation meeting for Environmental Impact, they supported the
project, but they just suggested the project owner:
-

To pay attention with this work and properly manage this new waste disposal landfill
with highly technical and its mitigation for long term of operation.
Request for preventing rainwater flowing from the mountains because the project site
is in a part of mountain.
Solid Waste shall be well managed separated for purpose of reducing its volume.
UXO shall be cleared because the project site used to be a former battlefield.
Composing process and programme handicraft for plastic trash or old tires;
Wastewater treatment tank shall have in the site of this landfill because this area is a
part of mountain; so its slop is high easing to pollute at downstream.

206. However, they also have some concerns related to projects that could have environmental
and social impacts, such as transportation and air pollution whenever it burns and using access
road in the operation stage.
-

Public Consultation with local people

207. October 21, 2019 at 02:30 pm, team of SBK met with Mr. Sem Phoeun, Chief of Damnak
Chang Ae Village, Sangkat Prey Thom, Kep Town, Kep Province. Because the project site is
located about 3 to 4 kilometers away from his village. He added that around the project site was
mostly covered by mango orchards. They said that last two or three years ago there was a
problem that people were complaining about the flies around the landfill, but the project owners
had improved, then we did not get any matter until now.
Their Concerns:
-

It may pollute groundwater.
Their suggestions:

-

Please highly pay attention with the well management of solid waste to avoid making
issues from this landfill.

208. The second series of consultative meetings for environment for the DED of the solid waste
management improvements were conducted in Town/City (Sangkat Kep), Sangkat Prey Thum
and Sangkat Ou Krasa. The meetings were conducted in Kep with local authorities and villagers
on 22-24 October 2018. Different provincial departments (Environment, Tourism, Agriculture and
Public Works & Transport) and households / villages affected by the subproject components were
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invited. The 2nd stakeholder consultations in Kep again revealed overall positive support for the
subproject. Table 32 summarizes the comments and concerns raised. The environmental issues
and concerns identified by the consultations were similar to the issues and concerns identified by
the consultations for FS designs, and similarly, are addressed by the Mitigation and Monitoring
Plans (see below)
Table 32. Summary of Stakeholder Views of DED of Kep Subproject
 Improved environment because of new landfill in Kep province
Benefits of subprojects
expressed by
stakeholders

 Improved living standard of people in Kep city/town due to improvement
of new landfill
 The provincial development plans will be supported by subprojects
 Reduce the disease from infection from waste in the city

Results of public consultations for affected Sangkats - Kep
Meeting Location
Sangkat Kep

Sangkat Prey Thum

Sangkat Ou Krasar

Individual Concern or Issue
 Current practice is villagers burn and bury their dry waste on their
property
 Smell is a problem from garbage trucks during collection
 Provide adequate waste bins for villages
 Must prevent villagers from dumping garbage along the road and near
the sea
 Request extension activities for local people on waste management
 The service price is 10,000 Riel/month
Request low price for waste collection service and free for poor people
(poor level 1 &2)
 During raining season the common dumping of waste access road to
dump site must stop
 Don’t pollute local environment with leachate from landfill
 There are many flies from dumpsite due to marine wastes (shrimp,
crab, etc…)
 Want the access road to landfill to wider to be able to eventually
become another road to Phnom Penh
 Enlarge width of access road to 8m wide
 Improve waste collection in the Kep city/town to prevent aesthetic
garbage problems for tourists and tourism especially from waste
plastic bags
 Agree with the DED of landfill, and support the project
 Request closed drain pipes along access road in front of houses so
households can easily cross to access their houses
 Dust is currently is a big problem along access road
 Soil trucks that use existing borrow pit must drive slowly and be
covered to prevent dust, and reduce risk of accidents
 There are many flies from the dumpsite
 Compensation should be provided for all lost as trees and land from
access road upgrades
 Adequate drainage on both side of the access road is required to
prevent rainy season flooding over the road


Request that garbage trucks enter villages to collect garbage, just
collect along major roads.
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Provide sufficient waste bins for villages
Don’t pollute local environment with leachate from landfill
Request low price for waste collection service, and free service for
poor people (poor level 1 &2)
Request training and awareness for village on proper solid waste
management
Service provider for waste collection must collect waste regularly as
needed
Village agrees with separation of waste at source
Must stop current practice of septic vacuum trucks dumping on the
road side
Must educated and prevent villagers from throw waste to streams.

Meeting at Kep Provincial Governor’s office Kep 22-102018
Governor of Kep
DPWT-3
DOT-2
DOE-2
DOLM-1
Kep Municipality-1
Dept of Land
Management, Urban
Planning and
Construction-1



















All agree with, and support detailed design of upgraded landfill and
solid waste collection
Questioned next steps after landfill is full after projected 20yr lifespan
Request that width of the access road increased from 6m to 7m
Initially unsure of location at landfill where waste would separated.
MRF identified and explained including MRF requirement that wet
waste must be separated at source before arrival at MRF
Request a place along access road be established where newly
married couples can go to go to plant a trees, and not be negatively
affected by garbage trucks.
Adequate side drains are needed along access road
Open drains along road must be 1m - 2 m wide
Training is required on solid waste management and operation of
landfill for Kep municipality staff, and Sangkat and village personal as
per SWN sub-decree 113
Provide traffic signage at intersection of access road and NR 33 to
indicate location landfill.
Does the administration building in landfill have a medical services for
employees?
Request for finished landfill to become tourist site with garden area for
tourists to visit and relax.
Will landfill have a place for composting wet waste for production of
good soil for agriculture? Or only for dumping waste into cells?
Must provide construction schedule to DLMUPC prior to construction
of the landfill cells
Construction company must inform local community of schedule of
construction of access road upgrade, and landfill

VII.

ANALYSIS OF ALTERNATIVES

209. Alternatives subproject design considered use of bitumen road surfaces and different
landfill liner types. Engineering solutions selected are appropriate options in terms of cost,
durability, climate resilience, environmental and social impacts, and O&M capacities of project
owners. Preliminary designs are compatible with Cambodia’s construction standards and local
contracting industry capabilities. Climate adaptation measures include stronger road-base and
pavement structures and higher-capacity transverse and longitudinal drainage.
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VIII.

INFORMATION DISCLOSURE AND GRIEVANCE REDRESS MECHANISM

210. The subproject components were introduced to the public and key stakeholders during
initial consultation meetings for the FS designs of all three subprojects, and then again for the
DED for Kep subproject which included verbal and visual presentations of all subproject
components.
211. The current and final IEE must be made easily available to the stakeholders contacted
during project preparation, in written and verbal forms, and in local language. At minimum, the
Executive Summary of the IEE and EMP should be translated to Khmer and distributed to all
persons affected by the project. The IEE should be available on the MOE/DOE and MOT/DOT
websites, at their respective offices, district offices, and subproject sites. Similarly, all project
reporting with specific reference to stakeholder consultation minutes, environmental monitoring,
and reports on EMP implementation released by the EA/PCU/PIU should be available at the same
offices and websites. The IEE and EMP will also be available on the ADB web site. After
implementation of the subprojects begins semi-annual safeguards monitoring reports will be
prepared by the PCU and PIUs, and posted on the project and ADB website.
212. A well-defined grievance redress and resolution mechanism will be established to address
grievances and complaints regarding environment, land acquisition, and compensation and
resettlement, in a timely and satisfactory manner. All stakeholders will be made fully aware of
their rights, the detailed procedures for filing grievances, and appeal process. These will be
publicized through an effective public information campaign. The grievance redress mechanism
and appeal procedures will also be explained in a project information booklet (PIB) that will be
distributed to all stakeholders.
213. Affected persons (APs) are entitled to lodge complaints regarding any perceived issue
with the affected environment, or aspect of the land acquisition and resettlement requirements,
such as entitlements, rates and payment and procedures for resettlement and income restoration
programs. APs complaints can be made verbally or in written form. In the case of verbal
complaints, the grievance committee will be responsible to make a written record during the first
meeting with the APs.
214. A Grievance Committee that has experience with environmental and social issues will be
organized in communes, comprising local leaders designated for such tasks. The designated
commune officials shall exercise all efforts to settle issues at the commune level through
appropriate community consultation. All meetings shall be recorded by the Grievance Committee
and copies of meeting minutes shall be provided to affected persons. A copy of the minutes of
meetings and actions undertaken shall also be provided to the MOT/DOT, PCU, PIU and ADB
upon request.
215. The procedures for environmental and social grievance redress are set out below. A
hotline telephone number should be placed at each construction site for community to easily
contact the PIU to report an environmental issues or disturbance during construction phase. The
PIU will then contact contractor. The procedure described below is consistent with the legal
process for resolution of disputes in Cambodia.
i) Stage 1: Complaints from APs for the first time shall be lodged verbally or in written
form with the village head or commune leader. The complaints shall be discussed with
the APs and the designated Head of Grievance Committee or members of the
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committee. Because initial environmental issues will most likely be constructionrelated the Environment Officer/contractor and Safeguards Specialist need to be
notified immediately. It will be the responsibility of the Head of Grievance Committee
to resolve the issue within 15 days from the date the complaint is received. All
meetings shall be recorded and copies of the minutes of meetings will be provided to
APs.
ii) Stage 2: If no understanding or amicable solution can be reached or if no response is
received from the Grievance Committee within 15 days from filing the complaint, the
APs can elevate the case to the District Grievance Committee. The District Grievance
Committee is expected to respond within 15 days upon receiving the APs appeal.
iii) Stage 3: If the AP is not satisfied with the decision of the District Office, or in the
absence of any response, the APs can appeal to the Provincial Grievance Committee
(PGC). The PGC will review and issue a decision on the appeal within 30 days from
the day the complaint is received.
iv) Stage 4: If the AP is still not satisfied with the decision of the PGC or in the absence
of any response within the stipulated time, the APs, as a last resort may submit his/her
case to the provincial court. The court will address the appeal by written decision and
submit copies to the respective entities which include the DOT, DGC/PGC and the
APs. If the decision of the provincial court is still unsatisfactory to the APs, the APs
may bring the complaints to the Higher Court.
216. The PCU will be responsible for checking the procedures and resolutions of grievances
and complaints. The PCU safeguards focal staff must have expertise and experience in social
and environmental issues associated with infrastructure developments. The PCU may
recommend further measures to redress unresolved grievances. The consultant environmental
specialists will provide the necessary training to improve grievance procedures for the grievance
committee members when required.
217. The executing agency will shoulder all administrative and legal fees that will be incurred
in the resolution of grievances and complaints if the APs win their case. Other costs incurred by
legitimate complaints will also be reimbursed by the project if the APs win their case.
218. In cases where APs do not have the writing skills or are unable to express their grievances
verbally, APs are encouraged to seek assistance from recognized local groups, NGOs, other
family members, village heads, or community chiefs to have their grievances recorded in writing
and to have access other documentation, and to any survey or valuation of assets, to ensure that
where disputes do occur, all the details have been recorded accurately enabling all parties to be
treated fairly. Throughout the grievance redress process, the responsible committee will ensure
that the concerned APs are provided with copies of complaints and decisions or resolutions
reached.
219. If efforts to resolve disputes using the grievance procedures remain unresolved or are
unsatisfactory, APs have the right to directly submit their concerns or problems to ADB’s
Southeast Asia Department, through the ADB Cambodia Resident Mission (CARM). If APs are
still not satisfied with the responses of CARM and the Southeast Asia Department, they can
directly contact ADB’s Office of the Special Project Facilitator
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APPENDIX:
APPENDIX A: PUBLIC CONSULTATIONS IN KEP
List of public consultation with provincial levels
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Short of MM of Public consultation and List of public consultation with local authorities
On November 27, 2019 at 08:30 am, the study team met with relevant departments and
institutions, Chaired by H.E Prum Kunthi, Vice Governor of Kep province. There are 16
departments and institutes participated as the following:
- Administration office of Kep Provincial Hall
- Kep Municipal Administration office
- Department of the Environment
- Department of Public Works and Transport
- Department of Health
- Department of Land Management, Urban Planning, Construction and
Cadastral
- Department of Planning
- Department of Women's Affairs
- Department of Agriculture, Forestry and Fisheries
- Department of Tourism
- Department of Water Resources and Meteorology
- Department of Labor and Vocational Training
- Department of Rural Development
- Department of Culture and Fine Arts
- Provincial Water and Electricity Authority of Kep
- NGO.
#

Institution/Department

Name

1

Administration office
of Kep Provincial Hall

Mr. Khoeun Vuthy

-

2

Provincial Department
of Environment

Mr. Im Panharith
-

3

Department of Culture

Mr. Hang
Sophanvong

Key Idea and commend
The expert shall learn more
about the volume of wastewater
that flows from the landfill
Suggested for embankment or
canal to prevent rain from this
area to downstream
Wastewater treatment to treat
waste water and leachate from
Landfill before discharging to
wetlands
- Projects should be planned for
the CELL to be effective for
more than 20 years by reducing
/ isolating plastic or bottle types.
Programme of waste separation
at source and at landfill shall be
starting to do that it will help
Provincial Department of

Appendix A

-

4

Department of Rural
Development

Mr. Lim Sophorn

-

Environment in collaboration
with the municipal authorities to
train people to separate the
waste according to type.
- wastewater from landfill shall
have reservoir to discharge;
Agreed with the comments of
the Department of Environment
and other participants in the
meeting.
Project shall not discharge
waste water and leachate from
landfill without treated because
it will pollute water at
downstream due to the slope is
high at the project site that can
affect the source of drinking
water, crops and animals.
- The project shall ensure that
the smell of garbage does not
affect living around the landfill.
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List of Participants, Kep Public Consultations
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Participants of Consultations for DED of Kep Subproject
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Appendix B

APPENDIX B: PICTURES OF PUBLIC CONSULTATION MEETING
With concern department in Provincial levels

Source: from IESIA report, 20120
Public meeting with local people in Damnak Chang Ae village

Source: from IESIA report, 20120
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APPENDIX C: OUTPUT OF IBAT SOFTWARE FOR SUBPROJECT SITES

Proximity report generated by the
Integrated Biodiversity Assessment Tool

Protected Areas and Key Biodiversity Areas
The following sites are found within the selected buffer distances:
Features within 2 km
National-level protected areas
IUCN Category I-II

Kep

67 ha

Features within 5 km
There are no additional features within 5 km.

Features within 20 km
Protected areas designated under regional or international conventions and agreements
UNESCO Man and Biosphere

Kien Giang

11,686 ha

Kampong Trach
VU, migratory birds/congregations

1,108 ha

Priority Sites for Biodiversity
Key Biodiversity Area

Appendix D

APPENDIX D: SOIL DRILLING TESTING
-

Location of drilling hole
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-

-

One of those holes
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-
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Appendix E

APPENDIX E: ENVIRONMENTAL QUALITY STANDARDS IN CAMBODIA
Environmental Quality Standards in Cambodia Applied in the IEE
(Note: International Guidelines are presented, where applicable, to show comparison and will be useful if evaluation
of quality monitoring results include checking of how subproject’s environmental performance fare with international
standards.)

A.1 Ambient Air Quality Standards

A.2 Noise Level Standards
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A.3 Surface Water Quality Standards at source for Biodiversity Conservation

A.4 Surface Water Quality Standards at source for Public Health Protection
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A.5 Groundwater Quality Standards
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A.6 Effluent Quality Standards
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Appendix F

APPENDIX F: RESULT OF AIR, NOISE, VIBRATION AND WATER QUALITY TEST
1. Air:
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2. Noise
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3. Vibration
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4. Surface Water
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5. Ground water
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APPENDIX G: LICENSE OF IESIA FROM MOE
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Appendix G

Appendix H

APPENDIX H: ENVIRONMENTAL PROTECTION CONTRACT (MPWT & MOE)
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