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I. EXECUTIVE SUMMARY 
 
1.       The Cambodia Rural Road Improvement Project is classified as Environmental 
Category B and an Initial Environmental Examination (IEE) was conducted as part of project 
preparation in accordance with the Safeguard Policy Statement (2009) of the Asian 
Development Bank (ADB). 

 
2.        The Project ini t ia l ly proposed the upgrading of 19 existing rural roads from gravelled 
roads to permanently paved roads with an aggregate total of approximately 505.4 km in seven 
provinces of Cambodia. Five of these are  in  the  Tonle  Sap  region  (Kampong  Chhnang,  
Pursat,  Battambang,  Siem  Reap  and Kampong Thom) and the remaining two provinces are 
Kampong Speu located to the southeast of Phnom Penh and Kampong Cham to the northeast 
of Phnom Penh. This has now been extended to include 4 new roads in Kampong Cham 
Province of combined length 42kms. These roads serve primarily rural communities and 
comprise a mix of well established and frequently trafficked road links and a number of links 
that are currently being or have been recently improved to gravel road standard. As the 
Project will only upgrade roads within existing widths, no land or other physical assets need 
to be acquired and hence there are no resettlement issues. 

 
3.        On  11  August  1999  a  Sub-decree  (No:  72  ANRK.BK)  on  environmental  impact 
assessment (EIA) processes was promulgated requiring submission of an initial environmental 
impact assessment (IEIA) or an EIA  for selected projects listed in the sub-decree annex to be 
submitted by project owners – public or private – to the Ministry of Environment (MOE) for 
review.  For transport infrastructure projects, an environmental assessment is only required for 
construction of bridges with a capacity equal to or in excess of 30 tons or national roads 
involving construction or rehabilitation in excess of 100 kilometers in length. In 2008 the 
Kingdom of Cambodia (transition from Royal Government of Cambodia in the 1990s) introduced 
its Protected Area Law (No. NS/RKM/0208/007), which explicitly defines protected areas. Some 
of the existing roads proposed for improvement under this Project traverses culturally  
significant  sites  (Angkor  Protected  Landscape  and  the  Prasat  Sambour  Preikuk Temple 
Ruins) and  the transition zone of the Tonle Sap Biosphere Reserve and it is within this legal 
context that MRD is required to undertake an environmental impact assessment. However, an 
environmental assessment is not required of rural roads, provided these are not located in 
abovementioned protected areas. 

 
4.        Cambodia‟s climate is dominated by the monsoon which causes distinct wet and dry 
season. The southwest monsoon typically brings the rainy season from May to October. The 
northeast monsoon brings drier and cooler air from early November to March and then hotter air 
prevails in April and May. The southern part of the country typically has a 2 month dry season 
and the northern part of the country a 4 month dry period although with climate change such 
generalizations need to be made with caution. 

 
5.        Vegetation cover along the project roads largely consists of agricultural crops such as 
rice, while some sections traverse areas covered with shrubs, grasses and sparse trees. The 
Project roads are located within or in close proximity to two of Cambodia‟s agro-ecological 
zones: (i) Zone 1 classified as Upland Mixed Cropping (Road 373C in Kampong Cham, 2620 
and 2KT2 in Kampong Thom and 1KS4 in Kampong Speu and (ii) Zone 2 classified as Lowland 
Rain-fed Rice Land (includes the transition zone of the Tonle Sap Biosphere Reserve or TSBR 
but also includes roads above Highways 5 and 6 that circumnavigate the Tonle Sap). However, 
even though Roads 370 and 371 in Kampong Cham are not contiguous with the Tonle Sap they 
are nevertheless within Zone 2 as they are also lowland rain-fed rice growing areas and 
agriculture is considerably more diverse along these roads than other roads in Zone 2. Along 
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the Project roads, fauna is mainly made up of the large and small livestock raised by some 
households. The Project roads 1BB3 and 1BB4 in Battambang and 154D and 152E in Pursat 
are located in the transition zone of the UNESCO designated TSBR. While there are a number 
of endangered species in TSBR such as the Siamese Crocodile and a variety of monkeys (e.g. 
silvered leaf monkey) and birds (e.g. white-shouldered Ibis),  the above project roads are all 
located in the transition area where the dominant land use is agriculture and village residential 
areas. Further, the road nearest to the buffer zone (road 152E) is about 6.5 kilometers away 
such  that  adverse  impacts  to  the  biosphere  reserve  and  endangered  species  are  not 
anticipated. 

 
6.        None of the project roads traverses the buffer and core zones of ecologically protected 
areas. Road 2KT2 in Kampong Thom is located approximately 1.15 km from the Boueng Per 
Wildlife Sanctuary while Road 1KS4 in Kampong Speu is about 13.4 km from the Kirirom 
National Park. Road 266D in Siem Reap is located within the famous Angkor Protected 
Landscape (APL). About 2.56 km of road 266D passes through Zone 2 (buffer zone) and about 
1.2 km goes through Zone 1 (core zone) of APL.  The APL site, which covers about 401 km2, 
was declared a UNESCO World Heritage site in 1992. However, the nearest archaeological relic 
to road 266D within the core zone is the Angkor Thom or Bayon Temple located about  1.8 km 
away such that the Project is not expected to have any adverse impacts on this culturally 
protected site. Project road 2620 in Kampong Thom traverses the buffer and core zones of the 
Prasat Sambour Preikuk Temple ruins which predates Angkor historically. The core zone covers 
381 ha while the buffer zone covers 2,582 ha. The site is not currently designated as a 
protected landscape but is proposed for declaration as a UNESCO World Heritage Site. The 
sections of road 2620 that passes through the buffer zones are 6.7 km (west) and 1.2 km (east), 
respectively, while about 1.8 km  goes  through  the  core  zone.  Since proposed road 
improvements will not involve any widening or realignment, the project is not anticipated to 
affect existing archaeological structures/artifacts. Further, the environmental management plan 
(EMP) prepared for the project provides specific mitigation measures to avoid impacts to these 
areas during construction and operation phases. The Authority for Protection and Management 
of Angkor and the Region of Siem Reap (APSARA) and the Ministry of Culture and Fine Arts 
(MCFA) have issued official letters indicating support to the proposed Project.  Three new roads 
have been added to RIP 1 in Kampong Cham. These have been surveyed and no adverse 
environmental impacts are associated with these roads.  

 
7. Only minor environmental impacts are anticipated during construction and these are 
considered temporary. To avoid or mitigate negative impacts arising from the Project, an 
environmental management plan (EMP) detailing mitigation measures and monitoring activities 
has been prepared as part of the IEE. Proper and timely implementation of EMP provisions will 
avoid or minimize environmental impacts concerning location of project roads and construction 
facilities, safety risks due to potential presence of unexploded ordnance (UXO), potential 
encroachment to culturally protected areas, disruption and damage to community facilities, dust 
and noise emission, damage to vegetation and loss of wildlife, soil erosion, waste disposal and 
other issues associated with construction works. During operation phase, the Project will have 
over-all positive impacts such as on the quality of life because the permanently paved roads will 
result in significant reductions in dust levels.  A few potential adverse impacts during operation 
are also addressed in the EMP, such as those pertaining to traffic noise, road safety, and 
potential damage to Prasat Sambour Preikuk temple from increased traffic volume. These 
impacts, however, are considered minor and could be mitigated through implementation of the 
EMP. 

 
8.        Public consultations involving affected people and local officials have been conducted 
through focus group discussions and individual interviews in all seven provinces during the 
preparation of the IEE in compliance with ADB‟s information disclosure and consultation 
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requirements. A grievance redress mechanism was established by MRD prior to start of site 
works to ensure that affected people‟s concerns, complaints, and grievances about the Project‟s 
environmental performance are promptly addressed. To ensure that Project is carried out 
consistent with the EMP requirements, MRD specifies in the tender documents and civil 
works contracts that implementation of the EMP is compulsory. MRD is assisted by the detailed 
design and implementation supervision (DDIS) consultant in monitoring the environmental 
performance of contractors. The DDIS consultant also undertakes environmental management 
capacity building of the Social and Environmental Unit established within MRD during Project 
implementation. 
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II. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 
 
9.        After the formation of the new Royal Government of Cambodia following UN supervised 
elections that heralded the beginning of the end of internecine conflict over three decades in 
Cambodia, in 1993 a new Constitution was written and for the first time environmental 
considerations were included. Specifically Article 59 inter alia states: The State shall protect the 
environment and balance of abundant natural resources and establish a precise plan of 
management of land, water, air, wind, geology, ecological system, mines, energy, petrol and 
gas, rock and sand, gems, forests and forestry products, wildlife, fish and aquatic resources and 
it was within this constitutional context that the Ministry of Environment (MOE) was established. 
The mission of the MOE is inter alia to: promote environmental protection and conservation of 
natural resources through the Kingdom thus contributing to improving environmental quality, 
public welfare, national culture and the economy. This has to be seen in the context of the Royal 
Government of Cambodia‟s three pillars of development, one of the three pillars being the 
sustainable use of natural resources and sound environmental management to reduce poverty 
and improve the livelihoods of all Cambodians. 

 
10.     In 1996 the Law on Environmental Protection and Natural Resource Management 
(No:NS/RKM/1296/36) came into force and it requires the government to prepare national and 
regional  environmental plans  and  sub-decrees concerning a  wide  range  of  environmental 
issues, including EIAs, pollution prevention and control, public participation and access to 
information. Other ministries that were explicitly mentioned at the time included the Ministry of 
Water Resources, Hydrology and Meteorology and Ministry of Land Use Management, 
Urbanization and Construction but by the end of the 1990s the list had been expanded to 
include the Ministry of Public Works and Transport, Ministry of Agriculture, Forestry and 
Fisheries, Ministry of Rural Development, Ministry of Health and Ministry of Tourism. On 11 
August 1999 a Sub-decree (No: 72 ANRK.BK) on EIA Processes was promulgated requiring 
submission of an initial EIA (IEIA) or EIA  for selected projects listed in the sub-decree annex to 
be submitted by project owners – public or private – to the MOE for review.  For transport 
infrastructure projects,    an environmental assessment is only required  for  construction of 
bridges with a capacity equal to or in excess of 30 tons or national roads involving construction 
or rehabilitation in  excess of  100 kilometers in  length. I n  2008 the Kingdom of Cambodia  
(transition  from  Royal  Government  of  Cambodia  in  the  1990s)  introduced  its Protected 
Area Law (No. NS/RKM/0208/007), which explicitly defines protected areas as (i) national 
parks; (ii) wildlife sanctuaries; (iii) protected landscapes; (iv) multiple use areas; (v) Ramsar 
sites; (vi) biosphere reserves; (vii) natural heritage sites; and, (viii) marine parks. Some of  the  
existing  roads  proposed  for  improvement  under  this Project  traverse  culturally significant 
sites (Angkor Protected Landscape and the Prasat Sambour Preikuk Temple Ruins) and  the 
transition zone of the Tonle Sap Biosphere Reserve and it is within this legal context that MRD 
is required to undertake an environmental impact assessment. However, an environmental 
assessment is not required of rural roads, provided these are not located in abovementioned 
protected areas, irrespective of their length which legally would exempt the MRD from 
undertaking any type of environmental examination for some of the project roads. 
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III. DESCRIPTION OF THE PROJECT 

A. Type and Category of Project 

11.      The Project will assist the Government of Cambodia to improve its rural road network 
mainly around Tonle Sap Basin, by rehabilitating 505.4 km of 19 unpaved rural roads (Table 1) 
to paved condition. Upgrading to a paved road standard will be undertaken without widening or 
realignment. The Project is classified as environment category B and an initial environmental 
examination (lEE) was conducted as part of project preparation in accordance with ADB 
Safeguard Policy Statement of 2009 (ADB SPS). 

 
B.        Need for the Project 

 
12.      As the remote rural economy is becoming increasingly dependent on the improved 
national road network, the rural road network continues to deteriorate due to lack of adequate 
road maintenance, combined with rapidly growing traffic, lack of maintenance financing, poor 
road maintenance standards, inadequate institutional capacity in road maintenance and 
management, lack of private contractor capacity, and design and construction deficiencies. 
Also, as a consequence of relatively rapid economic development, overloading of cargo vehicles 
has become a severe cause of road damage in Cambodia in the past 5 years. This is also an 
issue on rural roads due to overloaded trucks that haul agricultural products and those that carry 
quarry materials for construction. The Project aims to provide a wider coverage of overloading 
control to curtail the overloaded traffic in localized areas with the project provinces. Deteriorating 
road safety is also a sector concern, especially with increasing growth of traffic in rural areas. 
Increased traffic speeds resulting from improved paved road surfaces, can also impose 
tremendous safety risks to rural communities. Finally, given the natural disasters that Cambodia 
has faced in recent years, in addition to frequent flooding during the wet season, the need to 
address climate change considerations is essential. 

 
13.      The Project intends to address the aforementioned issues pertaining to rural roads 
through: 

(i) Provision  of   reliable  all-year  road  access  from  provincial  towns  and 
agricultural rural areas to markets, employment centers, and social services in 
seven provinces, serving about 560,000 beneficiaries. 

(ii) Improvement of road asset management in a sustainable manner through a 
strong capacity-building program that will address the related issues. 

(iii) Increasing the awareness of the project beneficiaries regarding road safety 
and  safeguards through: (a)  implementation of    a  community-based road 
safety awareness program including education program for schools, drivers, 
road users, and the community, in line with the national program that also 
incorporates road safety provisions in project design; (b) establishment of a 
new  social  and  environment  office  in  MRD;    (c)  HIV/AIDS  and  human 
trafficking prevention; and (d) conduct of a gender disaggregated baseline 
socioeconomic survey of beneficiaries and its analysis. 

(iv) Reducing the vulnerability to climate change in the project area, as a pilot 
initiative in Southeast Asian countries. The activities under this output are: (a) 
vulnerability mapping for rural roads, due to climate change, to improve 
planning for climate changes; (b) introducing ecosystem-based adaptation 
strategies focusing on environmental/green planning for project roads to 
improve flood and drought management (i.e. increasing ground cover and 
infiltration of floods and water retention during droughts, which has the added 
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co-benefits of improving rural livelihoods by improving the soil structure for 
agriculture); (c) piloting the use of climate monitoring systems to improve road 
maintenance and management program, since certain maintenance works 
can only take place during the dry season but as seasons are shifting it 
becomes more difficult to plan; (d) developing pilot program for early warning 
system and a pilot program for emergency management planning for rural 
roads; and (e) planning water capture and storage systems to manage the 
increase intensity of floods and drought periods, in concert with the above 
mentioned ecosystem measures, for the project provinces. 

 
14.     The Project will provide improved access for beneficiaries to markets, employment 
opportunities, and social services in the project provinces. The expected outcome of the Project 
is safe, cost effective, all-year road access provided in the rural areas of the project provinces 
surrounding Tonle Sap Basin, where most of Cambodia's rural poor live. 

 
C.        Project Location 

 
15.      The project roads are located in seven provinces of Cambodia (Figures III-1 and III-2). 
Five of these are in the Tonle Sap region, namely Kampong Chhnang, Pursat, Battambang, 
Siem Reap, Kampong Thom and the remaining two are Kampong Speu and Kampong Cham 
located to the south east and north-east of Phnom Penh, respectively. The roads, which 
primarily serve agricultural based rural communities, traverse 23 districts and 71 communes. As 
such, the Project will positively impact 560,000 people living in the project area. 

 
D.        Current Condition of Project Roads 

 
16.      The existing condition of the project roads is very variable, ranging from those that have 
been re-gravelled and otherwise maintained to a good standard as recently as 2008 to roads 
that have not been maintained recently and are in a deteriorated condition with a very high road 
roughness values, and very little remaining wearing course gravel. Generally, project roads that 
have been recently maintained or improved, have a gravel wearing course that is at present 
about 250 mm thick. Existing widths are between 4 m and 6 m and are usually about 5 m. 

 
17.      The individual roads vary in length from about 9 km to 66 km. The roads comprise a mix 
of well established and frequently trafficked road links and a number of links that are currently 
being or have been recently improved to gravel road standard. Some of these roads carry less 
traffic than others at present. However, they form important links to new or established centers 
and are often links that MRD has invested in recently. On some project roads, upgrading works 
are ongoing, but these are expected to be completed before the implementation of the proposed 
project. All the project roads link to a national or provincial road and provide access to the road 
network at large. 

 
E.        Current Traffic Condition 

 
18.      Nearly 80% of the traffic along the project roads consists of motorcycles ranging from 
about 160 to 3,000 per day. The roads are also used by light 4 wheeled vehicles. Several roads 
are trafficked by a few heavy vehicles at least for part of their length such as the road 1KS2 in 
Kampong  Speu  and  roads  266D/2SR2  in  Siem  Reap.  These  areas  have  active  quarry 
operations that are generating heavy truck and other traffic.  It is also important to recognize the 
usage of these roads by non-motorized traffic, especially children and poorer people who are 
either pedestrians or use bicycles or where animal-powered transport is also in use. 
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F.        Proposed Works 
 
19.      The project originally proposed the upgrading of 19 existing rural roads.  Three new 
roads have been added in Kampong Cham although one road comprises two sections so four 
roads are shown in the table below.  These have been surveyed and no adverse environmental 
impacts are associated with these roads.  The roads will be upgraded from gravel standard to a 
paved condition by double bituminous seal treatment (DBST). The provision of a durable paved 
road with a structural design life of 15 years will greatly reduce road maintenance costs and 
road user costs. Although it will be more costly to construct the upgrade, the whole life costs of 
the road will be lower. During the design life the road will require resealing to maintain the 
integrity and waterproofing function of the bituminous seal. The Project will include placement 
as necessary of sub-base and roadbase, using unbound materials or stabilized materials for the 
road pavement. It is expected that the existing road structure including the remaining gravel 
wearing course will be reused by applying stabilization techniques. The works also involves 
provision of portable weighing equipment,  replacement or repair of existing cross drainage and 
the placement of some new culverts. It also involves repair or replacement of small bridges at 
existing locations. Bridges that are replaced will be widened. Civil works are expected to be 
undertaken over four years from 2011 to 2014. 
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Table III.1. Proposed roads for upgrading. 
 

 Road No. Province District(s) Name of Road Link Leng
th 
k
m 

Provincial 

sub-total 
km 

1 370 Kampong Cham Tboung Khmum-Ou 
Reang Ov 

Cheung Lang (Phsar 
Soung) -Ou Reang Ov 

29.4  

2 371 Kampong Cham Krouch Chhmar Peus Pir-Kdol Leu (Trea) 20.8  
3 373C Kampong Cham Memot Memot (National Road 

7)-Kabbas 

18.5 68.7 

       
4 2620/2KT2 Kampong Thom Prasat Sambour & 

Sandan 

Prasat Sambour - 

Sandan 

66.2 66.2 

       
5 1KCH2 Kampong Chhnang Rolea B'ier - Tuek 

Phos 
Phsar Pongro - Ra 
Krang Skear 

25.3  

6 151C Kampong Chhnang Sameakki Mean Chey Link 1: Phsar Trach-Ra 
Tbeng Khpos (10.4 km) 

Link 2: Wat Tbeng 
Khpos-Spean Our Tatep 
(6.7 km) 
Link 3: Spean Our Ta 
Tep-Phnom Prah Theat 
(18 km) 

35.1  

7 1KCH3 Kampong Chhnang Sameakki Mean Chey Spean Pou - Ra Mean 

Nor 

12.5 72.8 

       
8 154D Pursat Bakan Boeng Khnar-MeToeuk 11.1  
9 152E Pursat Kan Dieng Kantuot - Kampong po 8

.
8 

 
10 155D Pursat Bakan Boeng Khnar-Taluo 20.0  
11 155C Pursat Kravanh Trapaing Chorng - Phtas 

Rung 

22.4  

12 1PS2 Pursat Bakan Samraong - Talou 18.3 80.5 

       
13 1BB1 Battambang Moung 

Ruessei- 
Rukhakiri 

Prey Svay - Prey 
Tralach Ruessei Krang 

24.9  

14 1BB2 Battambang Moung 
Ruessei- 
Rukhakiri 

NR5 (railway) – Prek 
Chik – Chong Por 

23.2  

15 1BB3 & 
1BB4 

Battambang Moung Ruessei Chrey - Taloas Kakoah 23.9 72.0 

       
16 1KS3 Kampong Speu Phnom Sruoch-

Basedth 
Phsar Trapeang 
Kraloeng-Phsar 

Pangkassei 

45.4  

17 1KS4 Kampong Speu Phnom Sruoch Kiri Reaksmei - Dak Por 23.9 69.4 

       
18 266E Siem Reap Puok- Angkor Chum Puok- Angkor Chum 29.6  
19 266D & 

2SR2 

Siem Reap Angkor Thum- Angkor 

Chum & Varin 

Leang Dai - Svay Sa 46.2 75.8 

       
21 CW=D 1 Kampong Cham  Pong Teuk – Wat Chhuk  12.5  

22 CWD 2 Kampong Cham  Svay Khleang – Phum Ti 
Bei 

2.5  

23 CW-E Kampong Cham  Hanchey – Steung Trang 10.0  

24  Kampong Cham  Phsar Pa-Av - Trab 17.0 42 

Total length: 547.4 

Source: Asian Development Bank estimates 
 

 



 

 

Figure III.1  Map of Proposed DBST-Paved-Roads for the Rural Road Improvement Project (RRIP/MRD), in 7 Provinces Around Tonle Sap 



 

 

Figure III.2   Location of 3 New Contracts 
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V. DESCRIPTION OF THE ENVIRONMENT 

A. Physical Resources 

20.      Cambodia lies in the southwestern part of the Southeast Asian peninsula and has a land 

area of 181,035 km2. International borders are shared with Thailand to the west, the Lao 
People's Democratic Republic to the north, and the Socialist Republic of Vietnam on the east 
and southeast.  The country is bounded on the southwest by the Gulf of Thailand and has a 
coastline of 440 km. 

 
21.      Climate. Cambodia's climate is dominated by the monsoon which causes distinct wet 
and dry seasons. The southwest monsoon typically brings the rainy season from May to 
October.  The northeast monsoon brings drier and cooler air from early November to March, 
then hotter air prevails in April and early May.  The southern part of the country typically has a 
two-month dry season whereas the northern areas have a four-month dry season although 
weather patterns have been changing and what is typical is now increasingly problematic. 

 
22.      The annual mean rainfall is 1,400 mm in the central lowland regions and can reach 
5,000 mm in coastal areas. However, there are really no reliable rainfall databases for the 
Project zones and rainfall can vary from a low of less than 1,000 mm to a high of 2,000 mm. The 
relative humidity is high throughout the year, usually exceeding 90%, and even in the dry 
season rarely falls below 50%. 

 
23.      Temperatures are fairly uniform throughout the country, with only small variations from 
the average annual temperature of around 28°C. January is the coldest month where 
temperatures as low as 12°C have been recorded and April is the warmest where temperatures 
reach 42°C. Most of Cambodia‟s regions have an average wind velocity of less than 3 m/s. 
Maximum wind speeds can reach in excess of 20 m/s during the wet season. During the dry 
season the maximum wind velocities are lower and are commonly in the range of 6 - 8 m/s. 

 
24.      Topography. Cambodia is divided into three distinct topographic regions: the central 
plains, the flat coastal areas, and the mountain ranges with high plateaus. The central plains 
form 75% of the country and consist of the alluvial plains of the Mekong River and the Tonle 
Sap basin where the project roads are located. These are Cambodia's two dominant 
topographical features and this is where over 90% of the population resides. The road sections 
are generally in flat terrain. 

 
25.     Air Quality and Noise. The Project roads traverse primarily agricultural areas and 
villages/residential areas in rural settings with no industrial development.  Currently, main 
sources of air pollution are dust emission due to passage of vehicles along the unpaved project 
roads. Sources of noise are community activities (especially near markets) and the existing 
traffic largely composed of motorcycles. 

 
26. Surface Water.   The Project roads cross a number of rivers, streams and irrigation 
canals.  Road 371 in Kampong Cham is located on the southern bank of the Mekong River. 
Within the Project area, surface run-off on exposed soil and erosion of river embankments 
cause turbidity in some of the watercourses. Surface water pollution from domestic sewage 
along sections where densely populated villages are found as well as run-off from surrounding 
agricultural fields may also be expected. 
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27.      Flooding.  Roads 2620/2KT2, specifically the section between km 28.5 and Sandan, to 
the east of the Steung Sen, is subject to flooding, and in 2009 a length of approximately 4 km 
was flooded for an extended period (about one month). Road 155C in Pursat province was also 
flooded over a length of 170 m. It was reported that road 155C was not, historically, subject to 
flooding, but, as reported by the Provincial Department of Rural Development (PDRD), recent 
agricultural developments have changed the patterns of water movements such that culverts at 
new locations are required. 

 
B.        Ecological Resources 

 
28. Flora. Forests make up a major part of the country's natural resources.   Hill evergreen, 
tropical rain and dry land evergreen forests are found in the humid coastal ranges, humid 
northeastern uplands, and the very humid to sub-humid low altitude areas.   Freshwater 
inundated forests are found in the Tonle Sap Lake and in areas of the Mekong River. Mangrove 
forests are found along the coasts of Kaput and Kohl Kong provinces. In 1960 Cambodia's 
forests covered 73% of the total land area of the country. By 1998 the forest cover had 
decreased to 58% and at least until the mid-2000s it was estimated that Cambodia was losing 
forest cover at the rate of 2% per annum.   The reduction has been attributed mainly to 
commercial logging, illegal logging (both large and small scale), large scale agricultural 
concessions, fuel wood collection, non-traditional shifting cultivation and the settlement of new 
villages. Secondary measures include forest fires and infrastructure development. Nevertheless, 
Cambodia still has substantial forest cover in comparison with other GMS countries with the 
exception of the Lao PDR. 

 
29.      Forests are  divided  into  concession  forests  and  protected  forests.  In  the  Project 
provinces, there are some protected forest areas and indigenous tree species (e.g. the 
Diptherocarpus species) that are protected by Cambodia‟s Forestry Law of 1995. However, as 
the primary land use along the Project roads is agricultural and residential, these forests are not 
located  in  the  vicinity  of  the  roads  proposed  for  upgrading.  Concession  forests  may  be 
harvested for sale but there are no longer such concessions in the Project zone. Community 
forests  are  managed  by  local  residents  who  must  abide  by  a  management plan  that  is 
supervised by the Forestry Department. The community has access to the forest and may 
remove forest products and cut trees for their own use but they are prohibited from selling the 
trees. Timber harvesting for sale is only allowed from forest concessions. There are also non- 
timber forest products (NTFPs) that poorer households rely on such as bamboo, resins, wild 
fruits and vegetables, honey bees and other insects, and larger wildlife, although the collection 
of some NTFPs for commercial purposes are circumscribed by Cambodian laws. 

 
30.      Vegetation cover along the project roads largely consists of agricultural crops such as 
rice, while some sections traverse areas covered with shrubs, grasses and sparse trees. The 
Project roads are located within or in close proximity to three of Cambodia‟s agro-ecological 
zones, which are based on a study of available data, including soil maps, topographic maps and 
land use maps. In all three zones lowland rice cropping is the main activity but other crops 
grown include soybean, cassava, and cashew. Fruit and vegetables crop are also cultivated 
although primarily for domestic consumption. Large and small livestock are raised and some 
households during the early dry season once the rice harvest is completed travel to flood 
recessed areas of the Tonle Sap to cultivate flood recessed rice and fish. Agro-ecological Zone 
1 is classified as the Upland Mixed Cropping Zone and encompasses road 373C in Kampong 
Cham (the 18.5 km road from National Road No. 7 in Memot to Kabbas), road 2620 and 2KT2 
in Kampong Thom (the 66 km road from Prasat Sambour to Sandan, and  the eastern side of 
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the Stung Sen River), and road 1KS4 in Kampong Speu (the 24 km road from Kiri Reaksmei to 
Dak Por). All other roads are located within or in close proximity to Zone 2, which is classified as 
the Lowland Rain-fed Rice Land Zone, which includes the transition zone of the Tonle Sap 
Biosphere Reserve (TSBR) but it also includes roads above Highways 5 and 6 that 
circumnavigate the Tonle Sap, there being three sub-zones, (i) lower terrace (below the 
highways); (ii) middle terrace and market (along the highways); and, (iii) upper terrace (above 
the highways). There are no Project roads in sub-zone (iii). In sub-zone (i) there are three 
Project roads, roads 1BB3 and 1BB4 in Battambang (the 24 km road from Chrey to Taloas 
Kakoah) and roads 154D and 152E in Pursat (the 11 km Project road  from Boeng Khnar to Me 
Touk  and  the  9  km  Project  road  from  Kantout  to  Kampong Po,  respectively). The  other 
remaining roads in Battambang, Siem Reap, Pursat and Kampong Chhnang are located in sub- 
zone (ii). However, even though Project roads 370 and 371 and in Kampong Cham are not 
contiguous with the Tonle Sap they are nevertheless within Zone 2 as they are also lowland 
rain-fed rice growing areas although agriculture is considerably more diverse along these roads. 

 
31. Fauna.   Cambodia has a rich biodiversity. The forests, wetlands and other habitats 
support many species of flora and fauna, including 212 species of mammals, 536 species of 
birds, 240 reptile species, 850 freshwater and 436 marine fish species and more than 2,300 
plants (800 of these plants are used in for the local manufacture of traditional Khmer medicine). 

 
32.      Along the Project roads, fauna is mainly made up of the large and small livestock raised 
by some households. The Project roads 1BB3 and 1BB4 in Battambang and 154D and 152E in 
Pursat are located in the transition zone of the UNESCO designated TSBR. While there are a 
number of endangered species such as the Siamese Crocodile and a variety of monkeys (e.g. 
silvered leaf monkey) and birds (e.g. white-shouldered Ibis)   within TSBR, the above project 
roads are all located in the transition area where the dominant land use is agriculture and village 
residential areas.  Further,  the  road  nearest  to  the  buffer  zone  (road  152E)  is  about  6.5 
kilometers away such that adverse impacts to the biosphere reserve and endangered species 
are not anticipated. 

 
33.      Fishery. Most of the Project roads are in relatively close proximity to fish resources 
since the alignments cross a number of rivers and streams including rice field fisheries. Fish is 
the most important source of animal protein in the diet of all Cambodians, constituting upwards 
of 75% of total animal protein input. Fish are also an important source of calcium and Vitamin A, 
especially for the rural poor. On average the countrywide consumption rate is 65.5 
kg/capita/year. Each year, Cambodia‟s combination of subsistence, middle-scale and large- 
scale commercial fishing harvests produce 300,000 to 430,000 tons of freshwater fish. This 
production ranks fourth in the world and is worth approximately US$300 million. However, there 
have been incremental declines in fish catches and it is now estimated that less than 250,000 
tons of fish is being caught, consisting of approximately 105,000 tons of household fisheries, 
75,000 tons of rice field fisheries and 68,000 tons of middle and large-scale fisheries (marine 
fisheries production account for an additional estimated 55,000 tons). 

 
34.      Ecologically Protected Areas.  The National Environmental Action Plan 1998 specifies 
four types of protected areas.  These are national park, wildlife sanctuary, protected landscape 
and multiple-use management area. Figure IV.1 shows the location of protected areas with 
reference to the Project roads. Road 2KT2 in Kampong Thom is located approximately 1.15 km 
from the Boueng Per Wildlife Sanctuary while Road 1KS4 in Kampong Speu is about 13.4 km 

from the Kirirom National Park1.  Appendix 1 is an official letter from the MOE supporting the 
 

 
1 

Information provided by the Director of Wildlife Sanctuary, Ministry of Environment 
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Project and indicating that the project roads are outside the said protected areas. The Law on 
Forestry Management prohibits the hunting of wildlife within such protected areas. As well as 
maintaining checkpoints and providing rangers, the Ministry of Environment (MoE) has an active 
community education program to promote environmental awareness especially within the rural 
communities. 

 
35.      The Tonle Sap is the largest freshwater lake in the Greater Mekong Sub-Region with an 

area of 2,500-3,000 km2  in the dry season and 10,000 – 15,000 km2    in the wet season with 
water depths ranging from 1 meter in the dry season to 10 meters in the wet season and home 
to nearly one-third of Cambodia‟s population. In 1997 it was nominated as a Biosphere Reserve 
under the Man and the Biosphere Reserve Program of United Nations Education and Scientific 
Cooperation Organization (UNESCO). Biosphere reserves are nominated by governments and 
remain under their jurisdiction. Reserves are intended to fulfil three complementary functions: (i) 
a conservation function; (ii) a development function; and (iii) a logistic function.  The Tonle Sap 
Biosphere Reserve (TSBR) has the following zones: 

 
(i) Core  areas  are  securely  protected  sites  for  conserving  biodiversity,  monitoring 

minimally disturbed ecosystems, and undertaking research and other low-impact 
uses such as education.  The TSBR core areas cover a total of about 43,000 ha 
which are characterized by a flooded forest, streams and water bodies, and rich 
biodiversity. Nearly 100 water bird species are found there, a dozen of which are of 
global significance. The areas are also known for their fish, mammals, and reptiles. 
The three core area of TSBR are as follows: 
a.  Prek Toal Core Area located in Koh Chiveang Commune, Ek Phnom District, 

Battambang province (21,342 ha) 
b.  Boeng  Tonle  Chhmar  Core  Area  located  in  Peam  Bang  Commune,  Stong 

District, Kampong Thom province (14,560 ha) 
c.   Stoeng  Sen  Core  Area  located  in  Phat  Sanday  Commune, Kampong Svay 

District, Kampong Thom Province (6,355 ha) 
 

(ii) The buffer zone covers about 541,482 ha and is used for cooperative activities 
compatible with sound ecological practices, including environmental education, 
recreation,  ecotourism,  and  research.  Its  boundary  corresponds  to  the  outer 
boundary of the Tonle Sap Multiple-Use Area. The TSBR buffer zone surrounds the 
core areas up to the outer limit of the flooded forest. 

 
(iii) The transition area is the outer zone which covers 899,600 ha. It is intended to be 

flexible and allows development in keeping with the needs of the local population. 
The transition area forms the interface between the TSBR and common land. The 
southern edge of TSBR transition zone forms a boundary with national road NR5. 
These boundaries are shown explicitly in Figure IV.2. The flexible transition area is 
the integrated economic zone, which is managed for the sustainable agriculture, 
human settlement and land uses, without having adverse effects on the flooded 
forest, water quality and soils of the region around the Tonle Sap Lake. 

 
36.      None of the project roads are located within the core and buffer zones of TSBR while 
four  roads  are  located  in  the  transition  zone  where  human  settlements  are  found  and 
agricultural cropping and livestock are the main livelihood activities. The roads inside the 
transition zone are the contiguous roads 1BB3 and 1BB4 in Battambang and 154D and 152E in 
Pursat. The road nearest to the buffer zone is 152E which is about 6.5 kilometers away (Figure 
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IV.3).  The proposed works under this project is totally in keeping with the requirements  of the 

transition zone as stipulated by the Tonle Sap Biosphere Reserve Secretariat. 
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Figure IV.1. Location of project roads in relation to Boueng Per Wildlife Sanctuary and Kirirom National Park. 
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Figure IV.3. GPS2   location of project roads 1BB4, 154D and 152E in relation to the TSBR buffer zone. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nearest Point 6.5 km 
from TSBR Buffer 
Zone 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
global positioning system 



 

C.        Culturally Protected Areas 

 
37.      The famous Angkor Protected Landscape (APL) is contiguous with road 266D in Siem 
Reap (Figure IV.4) . The site, which covers about 401 km2, was declared a UNESCO World 
Heritage site in 1992. The different zones of this protected landscape3  are as follows: 

(i) Zone  1-  Monumental site.  This  zone  is  the  core  zone,  monumental sites  and 
protected archaeological reserves. It has the most significant archaeological features 
and the highest level of protection; 

(ii) Zone 2 - Protected archaeological reserves. This zone acts as buffer zone, around 
the monumental sites; 

(iii) Zone 3 - Protected cultural landscapes. Preserved for their distinctive traditional 
physical and cultural features, including historic buildings and land use practices; 

(iv) Zone 4 - Sites of archaeological, anthropological or historic interest. This zone is of 
less significance than the zone 1 and 2, but requires protection for research, 
education and tourism; and 

(v) Zone 5 - The socio-economic and cultural development zone of the Siem Reap- 
Angkor region. This zone covers the whole of Siem Reap province and broadly 
corresponds to the catchment area of greater metropolitan Angkor. This zone is to be 
managed as a multiple-use area with an emphasis on economic and social 
development through sustainable natural resource use and cultural tourism. 

 
38.      About 2.56 km of road 266D passes through Zone 2 (buffer zone) and about 1.2 km 
goes through Zone 1 (core zone).   However, the nearest archaeological relic to road 266D 
within the core zone is the Angkor Thom or Bayon Temple located about 1.8 km away such that 
the Project is not expected to have any adverse impacts on this culturally protected site. 

 
39.      Project road 2620 in Kampong Thom traverses the buffer and core zones of the Prasat 
Sambour Preikuk Temple ruins (Figure IV.5). This archaeological site predates Angkor 
historically and is considered culturally very important by all Cambodians. The core zone covers 
381 ha while the buffer zone covers 2,582 ha. The site is not currently designated as a 
protected landscape but is proposed for declaration as a UNESCO World Heritage Site. The 
Protected Area Law promulgated in January 2008 contains adequate provisions to ensure that 
Prasat Sambour Preikuk would enjoy a similar level of protection as the APL. The sections of 
road 2620 that passes through the buffer zones are 6.7 km (west) and 1.2 km (east), 
respectively,  while  about  1.8  km  goes  through  the  core  zone.  Since  proposed  road 
improvements will not involve any widening or realignment, the project is not anticipated to 
affect existing archaeological structures/artefacts. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 
Source: http://portal.unesco.org 
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Figure IV.4.  Location of project road 266D (red line)  within the Angkor Protected Landscape 
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Figure IV.5. 
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The Sambor Preikuk Temple Map 
(Annex of Royal degree No,aru,tnn,0303,116 dated 11March 2003) 
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D.        Social and Economic Development 
 
40.      Most people in the Project zone are ethnic Khmer and largely Buddhist although there 
are a few Christian households largely as a result of some NGOs with programs in rural areas. 
Literacy and numeracy rates for males over 18 ranges from a high of 78.2% in Kampong Cham 
(68.2% for females) to a low of 69.5% in Kampong Thom (59% for females), according to the 
social impact study undertaken as part of activities associated with this Project. Completion of 
primary schooling ranges from a high of 73.5% in Battambang (68.5% for females) to a low of 
60% in Kampong Thom (58.2% for females). Males who have completed higher and further 
education range from a high of 1.6% in Kampong Cham (1.1% for females) to a low of 0.8% in 
Kampong Speu (0.9% for females) according to recent surveys. Somewhat higher literacy and 
numeracy rates are reported for the ethnic Cham, the only significant ethnic minority group living 
along several of the Project roads in Kampong Cham and Pursat. These ethnic Cham are 
Muslim but consider and are considered to be Cambodians and are very well integrated with the 
majority ethnic Khmer population. 

 
41.      Housing construction materials range from the use of NTFPs typically belonging to the 
poorest and most vulnerable households to houses constructed using permanent building 
materials such as wood, concrete, steel and iron that belong to better off households. Very few 
households have access to sanitary toilets and access to water within 150 meters of the house 
ranges from a high of 91.2% in Kampong Chhnang to a low of 71% in Battambang and there 
are serious seasonal water shortages in four of the Project zones (Siem Reap, Kampong Speu, 
Pursat and Battambang). Most of the major diseases are waterborne such as diarrhea although 
other diseases include malaria, tuberculosis and upper respiratory infections. HIV/AIDS rates 
appear to be quite low but there is a reluctance to report on people living with AIDS. There are 
local health centers in each of the communes but service provision is problematic and many 
people prefer to use private clinics than such centers. Use of these centers by women giving 
birth is very low. 

 
42.      Most people derive their livelihoods from some type of agriculture, most notably the 
cultivation of wet season rice (although poorer households rely on common property resources 
in forestry and fishing to a greater extent than better off households) but over the past decade a 
significant number of younger people, especially females from the Project zone have secured 
employment in the garment-assembly industry although as Cambodia faces strong competition 
from other lower cost producers of garments there may no longer be the same number of off- 
farm waged employment opportunities available. For households able to derive a portion of their 
incomes from off-farm or non-farm based income generation opportunities (e.g. owning or 
managing small grocery shops, tailoring and dress-making, wood-working, vehicle repair, 
provision of beauty services, managing cultural and religious festivities and producing 
handicrafts) there are generally greater opportunities to increase incomes and reduce exposure 
to seasonal vulnerabilities such as food shortages. This has reduced their reliance on natural 
resources. 

 
43.      Food poverty rates vary from a low of 12.5% in Kampong Cham to a high of 53.4% in 
Kampong Speu but three provinces (Kampong Speu, Siem Reap and Kampong Thom) have 
poverty rates well in excess of the national poverty rate of 36.1% in 2008. Major causes range 
from land shortages in Kampong Cham, Siem Reap and Battambang to lack of non-farm 
income generation activities in Kampong Thom, poor transport links in Kampong Speu and 
Pursat and lack of access to credit in Kampong Chhnang but in actuality there are multiple 
causes, including especially high  expenditures on  healthcare, right  throughout the  Project 
zones. The most vulnerable households are those with less than 0.5 hectares of productive 
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agricultural land ranging from 39.5% of all households surveyed living along the Project roads in 
Kampong Cham (although fertile land used for vegetable cultivation is a mitigating factor) to 
14.8% in Kampong Thom (but here low rice yields during the wet season and lack of dry season 
cropping opportunities are major causative factors). These households are often female-headed 
households but not exclusively so because there are also physically impaired people with a high 
dependency ratio that are also very vulnerable. 

 
44.      Cambodia has 27 different soil types but the main ones in the Project zone are either 
soils developed on the old alluvial terraces of the colluvial-alluvial plains. Four types – Prey 
Khmer,  Prateah  Lang,  Bakan  and  Tuol  Samroung  –  are  where  most  of  the  agricultural 
production occurs although just one, the Toul Samroung, which occupies just 10% of the rice 
area is really suited to high yielding rice production. Soils developed on the active flood plains – 
Kabal Po and Krakor – are also highly suited for rice production and occupy approximately 30% 
of soils where rice production takes place in the Project zone. Such soils respond well to 
improved ditch and drainage irrigation and judicious application of fertilizers if there is also a 
timely available of suitable seed varieties, which unfortunately is not always so in Cambodia. 
However, yields have increased incrementally over the past two decades with wet season yields 
averaging 2.4 tons per hectare and dry season yields (only 15% of rice produced) averaging 
almost 3.7 tons per hectare. These are below regional averages but the labor intensive system 
is currently recording average yields of 3.6 tons per hectare in the wet season. In 2008, 
Cambodia produced a surplus of 3 million tons although there are still food security problems for 
rice deficit households. 

 
45.      Cambodia‟s natural mineral resources include gem stones such as sapphires, ruby and 
zircon; coal, offshore gas and oil; basalt, granite, limestone, dolomite, quartzite; and phosphate 
deposits.  There are no major mineral resources in the vicinity of the project roads, although in 
close proximity to Project roads in Kampong Cham and Kampong Chhnang there are white clay 
and clay for cement non-metallic deposits. 
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V.  ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

A. Pre-construction Phase 

1. Unexploded Ordnance 
 
46.      A land mine or unexploded ordnance (UXO) risk is widespread in Cambodia including 
the provinces in which the proposed project will be conducted. The works are to upgrade 
existing roads without widening. Nevertheless, a risk remains since there may be deep seated 
mines that could be exploded by heavy construction equipment and shallow ordnance may be 
uncovered during the works. The detailed design and implementation supervision consultant 
(DDIS) shall engage a UXO specialist to determine the level of risk of each of all project roads 
and advise on the need for clearance. Any clearance that is required will be undertaken through 
the civil works contracts, by the engagement of qualified local UXO clearance firms. The 
contractor shall only commence site works after the UXO clearance firm has certified that areas 
are already cleared. 

 
2. Grievance Redress Mechanism 

 
47.      During site preparation and construction phases, there may be complaints related to the 
environmental performance of the project. To ensure that there will be a mechanism to resolve 
such complaints, MRD shall undertake the following prior to start of site works: 

i) establish a grievance redress mechanism (GRM), as described in this IEE (Chapter VII) 
ii)   make public the existence of the GRM through public awareness campaigns 
iii)  ensure that names and contact numbers of representatives of MRD and contractors are 

placed on the notice boards outside the construction site and at local government offices 
(e.g., provincial and commune levels) 

 
3. Climate Change and Hydrological Impacts 

 
48.      A rapid climate change assessment of adaptation needs was undertaken for the Project 
in October 2009. Findings showed that existing climate change projections supported by field 
observations highlight two major concerns related to current and future climate changes. 
Specifically, there appears to be an overall increase in average total annual rainfall and, this 
increase is poorly distributed over seasons, resulting in increased floods during the rainy season 
as  well  as  increased  drought  incidence  during  the  dry  season.  Droughts  are  significant 
especially for unpaved roads as dust levels increase and reduce visibility and create poor local 
air quality. Flooding and soil moisture content is a primary concern for protecting investments in 
roadworks and will be addressed as a priority in the climate change adaptation strategy to be 
implemented under the Project.  The strategy will seek to strengthen the overall objective of the 
Project to improve rural road mobility. It will do so by: 

i) Protecting the road infrastructure from the impacts of climate change and, 
ii)   Ensuring that the road infrastructure does not increase the vulnerability of the 

surrounding area to climate change. 
 
49.      The adaptation activities fall under two outcomes: outcome 1: Improved planning for 
rural road infrastructure development by MRD to accommodate climate changes and, outcome 
2: Increased resilience of road infrastructure to climate changes. In particular, outcome 2 will 
involve design and implementation of ecosystem-based adaptation strategies focusing on 
environmental/green planning for project roads to improve flood and drought management (i.e. 
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increasing ground cover and infiltration of floods and water retention during droughts, which has 
the added co-benefits of improving rural livelihoods by improving the soil structure for 
agriculture). This activity will involve planting of   climate change resilient trees along road 
embankments of all Project roads with selected grass and biomaterials, which will be a labor 
intensive  program  supporting female  based  employment for  gender  mainstreaming in  the 
project provinces. The activity shall be implemented after the roads have been paved so as not 
to obstruct roadworks, during the rainy season. Outcome 2 will also develop and test a pilot 
local early warning system and a pilot program for emergency management planning for rural 
roads in one of the provinces within the project area. This will provide a fully equipped 
emergency management center (including a back up mobile unit), with early warning systems 
installed in key locations, and emergency management systems in place like appropriate 
communication, emergency and rescue equipment and vehicles, with trained personnel to 
manage the center (response teams, medical teams etc). 

 
50.      In selecting species of trees and other vegetation for the ecosystem-based adaptation, 
the consultants for the climate change adaptation component of the Project shall ensure new 
species  (i.e., species not currently established in the country or region of the project) shall not 
be intentionally introduced unless carried out in accordance with the existing regulatory 
framework for such introduction, if such framework is present, or unless the introduction is 
subject to a risk assessment. Under no circumstances must species known to be invasive be 
introduced into new environments. 

 
51.      To address hydrological impacts, the project shall provide for appropriate design of 
roadside and cross drainage systems,  where necessary, to avoid flooding on project roads as 
well as in areas surrounding the road embankment. The road embankment, bridges and 
drainage facilities shall be designed based on the historical flood data and flood forecasting. 
Erosion control and slope stabilization measures shall be included in the design, as appropriate, 
such as side ditches and berms, rock lining and slope walls along the road, shrub buffer strips 
sites in areas of  high erosion risk, cross drainage to accommodate floodwater/run-off  in case 
road sections are on elevated fills that will obstruct natural drainage. 

 
4. Encroachment on Historical/Cultural Areas 

 
52.      The Project involves the permanent sealing of existing alignments and on none of the 
Project roads will any of the alignments be widened or adjusted. Therefore, although road 2620 
in Kampong Thom  and road 266D in Siem Reap pass through the core and buffer zones of the 
archaeological complexes in these areas,  site works will be confined within the existing road 
width such that impacts to cultural relics are not anticipated. As mentioned earlier, the nearest 
archaeological structure to road 266D within the Angkor Protected Lanscape (APL) is located 
more than 1 km away (Bayon Temple) while in Prasat Sambour Preikuk (PSP), the nearest 
artefact is set back from the road edge by about 15 meters or so such that this is not expected 
to be affected by paving works which will be limited within the current road width. Heavy trucks 
from the Sandan area and beyond currently use road 266D to transport unmilled rice, sesame, 
corn and cassava to processing plants elsewhere in Kampong Thom or in the province of 
Kampong Cham or across the border in Vietnam. 

 
53.      Appendix 2 is a letter from the Authority for Protection and Management of Angkor and 
the Region of Siem Reap (APSARA) and Appendix 3 is a letter from the Ministry of Culture and 
Fine Arts (MCFA) indicating support to the proposed Project. 
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54 MRD shall ensure compliance to the following conditions as required in the letter from 

APSARA: 
i) The width of road improvement within the APL‟s conservation zone 1 shall not exceed 5 

m and the height of DBST embankment shall be the same as the height of the current 
road embankment. 

ii)  Excavation for sourcing fill materials for the Project shall not be undertaken within 
conservation zones 1 and 2 of the APL. 

iii)  Prior to implementation of the Project within APL,  APSARA shall be informed by MRD. 
This is to ensure that APSARA will be able to appoint its officials to coordinate with MRD 
so as to avoid impacts to undiscovered archaeological relics during site works. 

iv)  Should MRD establish a Committee for the Road Improvement Project, a representative 
from APSARA shall be a member of this committee to effectively facilitate project 
implementation and to avoid adverse impacts on the value of APL as a world heritage. 

 
55.      The contractor shall also implement the following measures to ensure that project- 

related facilities shall not cause damage to APL and PSP: 
(i)  Except for the road works itself, no project facilities (temporary or permanent) shall be 

established within the core and buffer zones of APL and PSP. Such facilities include, but 
are not limited to, construction camps, workers camps, asphalt plants, concrete mixing 
plants, crushing plants, vehicle and equipment maintenance areas, materials storage 
sites, etc. 

(ii) The Project shall not establish or use quarry and borrow areas within the core and buffer 
zones of APL and PSP. Establishment and/or operation of such facilities in other zones 
of APL shall only be undertaken upon approval of APSARA and upon obtaining 
necessary environmental approvals. 

 
5. Disruption to Community Utilities 

 
56.      Although the Project will not require road widening, some of the site works may require 
relocation of some utilities. To ensure that there will only be minimal interruptions to affected 
utilities, the contractor shall re-provision water supply pipelines, irrigation canals and other 
facilities prior to commencement of site works. This will be done in agreement with the local 
community and the utility company. 

 
B.        Construction Phase 

 
1. Encroachment/Damage to Culturally Significant Areas 

 
57.      The Project will involve improvements to existing roads by paving with DBST without 
widening or realignment.  At the Angkor Protected Landscape (APL), access to Angkor Wat by 
motorized vehicles is restricted to passenger service vehicles and light utility trucks. Trucks 
carrying heavy or hazardous loads (e.g. crushed stone from nearby quarries) are not permitted 
under any circumstances to drive through Angkor Wat. This is rigorously enforced by both 
Angkor management authorities and the police and will continue to be enforced. The following 
mitigation measures shall be implemented by the contractor in the Project areas within the APL 
and the Prasat Sambor Preikuk (PSP) to ensure that site works and other project-related 
activities shall not adversely affect culturally significant sites: 

(i) All project-related activities shall be implemented consistent with the policies, rules 
and regulations governing APL and PSP. 

(ii) The contractor shall ensure that Project activities shall not cause damage to any 
archaeological relics within APL and PSP. 
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(iii) Within APL, PSP and vicinity; project activities, e.g., operation of jackhammers, 
piling, blasting, etc.  that may cause damage to nearby archaeological relics shall be 
prohibited. 

(iv) Spoils and other construction wastes shall not be disposed within the core and buffer 
zones of APL and PSP. Disposal shall only be to sites approved by concerned 
authorities. 

(v) The contractor shall ensure that all project-related trucks and vehicles (i.e., those 
owned by the contractor, sub-contractor, suppliers, etc.) are not overloaded to avoid 
damage to access roads. This measure shall be implemented for the entire Project, 
especially at APL and PSP. 

(vi) Speed  limits  for  all  construction  vehicles  shall  be  strictly  implemented  by  the 
contractor to avoid damage to archaeological sites due to vibration. 

(vii) Prior to start of site works, the contractor shall advise APSARA and MCFA of the 
schedule. The contractor shall coordinate with the officials of these agencies to 
ensure that construction activities are carried out consistent with the policies and 
regulations governing APL and PSP. Such notification would also allow APSARA 
and MCFA to send their staff to the site to oversee or inspect construction activities, 
as necessary, within APL and PSP. 

(viii) The following „chance-find‟ principles will be implemented  by the contractor for all 
Project roads to account for any undiscovered items identified during construction: 
a.  In coordination with APSARA and MCFA, workers will be provided orientation in 

the location of cultural/heritage zones within the construction area and in the 
identification of potential items of cultural/heritage significance. 

b.  Upon discovery of any objects of possible archaeological significance that may 
be uncovered during construction, the site supervisor shall immediately suspend 
construction activities affecting the area and shall alert APSARA, MCFA or its 
provincial or district offices to inspect the site. 

c.  Work will remain suspended until a site assessment has been made by the 
concerned authority (APSARA, MCFA, etc.), an agreement has been reached as 
to any required mitigation measures (which may include excavation and recovery 
of the item), and the contractor has been given permission by the concerned 
authority to proceed with the construction activities. 

 
2. Air Quality Impacts 

 
58.      Dust  from  the  currently  unpaved  Project  roads  is  a  major  nuisance  for  roadside 
residents, especially those in built-up areas. However, during construction the dust nuisance is 
likely to be greater and people who suffer from upper respiratory illnesses in settlements 
contiguous to the Project roads are likely to experience greater levels of discomfort than would 
normally be the case during the hot, dusty times of the year. However, this impact is considered 
temporary and the Project will have positive impacts on the quality of life of roadside residents 
as it will result to significant reduction in dust. During construction, air pollution sources are dust 
due to earthworks and stockpiling, extraction of fill materials and transport of construction 
materials such as earth, stone, gravel, sand, and cement; as well as gaseous emissions from 
construction equipment, vehicles and asphalt mixing plants; extraction of fill materials; etc. 
These impacts, however, are considered temporary and localized. Improved air quality due to 
considerable reduction of dust levels during operation phase is anticipated. The following 
mitigation measures shall be implemented by the contractors to minimize impacts to air quality: 

(i) Construction equipment will be maintained to a good standard. Immediate repairs of 
any malfunctioning construction vehicles and equipment shall be undertaken. 

(ii) Equipment and vehicles not in use shall be switched off. 
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(iii) Machinery and vehicles causing excessive pollution (e.g., visible smoke) will be 
banned from construction sites. 

(iv) All construction equipment and vehicles shall have valid certifications indicating 
compliance to vehicle emission standards. 

(v) Siting of asphalt plants, concrete mixing plants, crushing plants and other facilities 
that cause high dust and/or gaseous emissions will be at least 300 m from 
settlements and other sensitive receptors (schools, hospitals, etc.) 

(vi) Necessary    environmental    clearance/approval   shall    be    obtained    prior    to 
establishment and operation of asphalt mixing plants, crushing plants and other 
facilities. 

(vii) On rainless day undertake watering, at least twice per day, on dusty and exposed 
areas at construction yards, materials stockpile, construction sites, access roads, 
quarry areas, borrow sites and other project areas where residential sites and other 
sensitive receptors are located nearby. 

(viii) Tightly cover trucks transporting construction materials (sand, soil, cement, gravel, 
etc.) to avoid spills and dust emission. 

(ix) Impose speed limits on construction vehicles to minimize dust emission along areas 
where sensitive receptors are located (houses, schools, hospitals, temples, etc.). 

(x) Position   any   stationary   emission   sources   (e.g.,   portable   diesel   generators, 
compressors, etc.) as far as is practical from sensitive receptors; 

(xi) Burning of wastes generated at the construction sites, work camps and other project- 
related activities shall be strictly prohibited. 

(xii) Provide temporary covers (e.g., tarpaulins, grass, etc.) on long term materials and 
spoils stockpiles. 

(xiii) Clean road surfaces of debris/spills from construction equipment and vehicles. 
(xiv) Install temporary fencing or barriers around particularly dusty activities in vicinity of 

sensitive receivers. 
(xv) Locations for stockpiling spoils, fill and other materials with high dust content shall be 

at least 300 m from the nearest residential areas and other sensitive receivers. 
 

3. Noise and Vibration Impacts 
 
59.      Elevated noise and vibration levels are likely to be experienced during construction 
phase due to site works and operation of various equipment and vehicles. To minimize noise 
and vibration impacts, the following measures shall be implemented by the contractor: 

(i) No noisy construction-related activities (e.g., transport of materials along residential 
areas and other sensitive receptors, piling, use of jackhammer, etc.) will be carried 
out from (2100 hrs to 0600 hrs) along residential areas, hospitals and other sensitive 
receptors. 

(ii) Noisy construction activities will be avoided during religious or cultural events in 
close proximity to the roadside such as Friday prayers attended by Muslim Cham, 
when ethnic Khmer are attending temple festivals or holding weddings, etc. 

(i) All construction equipment and vehicles shall be well maintained, regularly inspected 
for noise emissions, and shall be fitted with effective muffler and other appropriate 
noise suppression equipment consistent with applicable national and local regulations. 

(ii) Use only vehicles and equipment that are registered and have necessary permits. (iii)
 Truck drivers and equipment operators shall avoid, as much as possible, the use of 

horns in densely populated areas and where there other sensitive receptors are 
found such as schools, temples, hospital, etc. are located. 
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(iv) Impose speed limits on construction vehicles to minimize noise emission along areas 
where sensitive receptors are located (houses, schools, temples, hospitals, etc.). 

(v) Provide temporary noise barriers (3-5 meter high barrier can reduce 5-10 dB(A), as 
necessary, if site works will generate high noise levels that could disturb nearby 
households, hospital, school and other sensitive receptors. 

(vi) Avoid noisy construction activities in vicinity of sensitive receivers during night time 
or other sensitive periods (e.g. during school hours in vicinity of schools) 

(vii) Truck drivers and equipment operators shall avoid, the use of horns 
 

4. Construction and Domestic Waste 
 
60.      Various  construction  activities  and  operation  of  workers  camps  will  generate  solid 
wastes. Poor waste management could cause odor and vermin problems, pollution and flow 
obstruction of nearby watercourses and could negatively impact the landscape. The following 
mitigation measures to minimize impacts due to waste generation shall be implemented by the 
contractor: 

 
(i)  Segregate and regularly collect wastes at worker camps and offices. 
(ii)  Construction/workers‟ camps shall be provided with garbage bins. 
(iii) Prohibit disposal of solid wastes into canals, rivers, other watercourses, agricultural 

field and public areas. 
(iv) There will be no site-specific landfills established by the contractors. All solid waste 

will be regularly collected and removed from the work camps and disposed to areas 
approved by local authorities. 

(v)  Prohibit burning of construction and domestic wastes. 
(vi)  Recyclables shall be recovered and sold to recyclers. 
(vii) Residual and hazardous wastes shall be disposed of in disposal sites approved by 

local authorities. 
(viii) Ensure that wastes are not haphazardly dumped within the project site and adjacent 

areas 
 

5. Establishment and Operation of Construction and Workers Camps 
 
61.      There will be a need to establish workers camps during construction. The operation of 
these facilities will generate wastes and if improperly handled, these could cause health 
problems and pollution. The following mitigation measures shall be implemented by the 
contractor to minimize impacts that may arise from operation of construction/workers camps: 

 
(i) Workers camp location and facilities shall be located at least 300 m from settlements 

and agreed with local communities and local officials. 
(ii) Drainage shall be provided to facilitate the rapid removal of surface water from all 

areas and prevent flooding and accumulation of stagnant water. 
(iii) Provide adequate housing for all workers at the construction camps and establish 

clean canteen/eating and cooking areas. 
(iv) Portable lavatories (or at least pit latrines in remote areas) shall be installed and 

open defecation shall be prohibited and prevented by cleaning lavatories daily and 
by keeping lavatory facilities clean at all times. 

(v) Provide separate hygienic sanitation facilities/toilets and bathing areas with sufficient 
water supply for male and female workers. 

(vi) Wastewater effluents from contractors‟ workshops and equipment washing-yards will 
be passed through gravel/sand beds and all oil/grease contaminants will be removed 
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before wastewater is discharged. Oil and grease residues shall be stored in tightly 
covered drums. Such wastes shall be disposed consistent with national and local 
regulations. 

(vii) Construction/workers camps shall be cleaned up after use to the satisfaction of 
MRD/SEO/DDIS and local community. All waste materials shall be removed and 
disposed to disposal sites approved by local authorities. 

(viii) Land  used  for  campsites  shall  be  restored  to  the  original  condition  as  far  as 
practicable and the area shall be planted with appropriate trees/shrubs as soon as 
practicable after it is vacated and cleaned. 

 
6. Quarry and Borrow Sites 

 
62.      The following measures shall be implemented at quarry and borrow sites to minimize 
impacts on water quality, reduce dust emission during transport, minimize erosion and siltation of 
nearby water courses and avoid damage to productive land and ecologically sensitive areas: 

(i) Sourcing of quarry and borrow materials from existing sites shall be preferred over 
establishment of new sites, as much as possible. 

(ii) Quarries and borrow pits shall not be established in national, provincial, district and 
village conservation forests and other ecologically sensitive and protected areas. 

(iii) Borrow/quarry sites shall not be located in productive land. 
(iv) In case the Project will involve new quarry/borrow sites, necessary approvals from 

environmental authorities shall be obtained prior to operation of such sites. Such 
sites shall be located over 300 m away from residential, school, hospital and other 
sensitive receptors. 

(v) Prior to extraction, topsoil (about 15 cm) shall be stockpiled, preserved and then 
refilled after completion of quarry/borrow pit operation for rehabilitation purposes 
after excavation is over. 

(vi) Dust control during excavation and transport  (e.g., water spraying on access roads 
and provision of truck cover) shall be undertaken in areas where there are sensitive 
receptors such as residential areas, school, hospital, etc. 

(vii) Long-term material stockpiles shall be covered to prevent wind erosion. 
(viii) During  quarry  and  borrow  site  operation,  provide  adequate  drainage  to  avoid 

accumulation of stagnant water. 
(ix) The use of river bed sources shall be avoided, as much as possible, however if this 

is  unavoidable  the  contractor  shall  minimize  use  of  river  bed  for  construction 
materials and sources of fill and quarry materials lying on small rivers and streams 
shall be avoided. Alluvial terraces or alluvial deposits which lie on the river beds but 
not covered by water in normal hydrological conditions shall be preferred. 

(x) Confine winning river bed materials to less than 20% of river width in any location 
and keep away from river banks. 

(xi) Protect and reinstate river banks if unexpected erosion occurs. 
(xii) Quarry and borrow sites must be selected amongst those offering the highest ratio 

between extractive capacity (both in terms of quality) and loss of natural state. 
(xiii) Quarry and borrow sites lying close to the alignment, with a high level of accessibility 

and with a low hill gradient, are preferred. 
(xiv) Upon completion of extraction activities, re-contour borrow/quarry pit wall or fill-up 

when there are available and suitable materials such as excavation spoils, replace 
topsoil, and re-vegetate with native species such as grasses and fast-growing shrubs 
and trees. 

(xv) Upon completion of extraction activities, borrow pits shall be dewatered and fences 
shall be installed, as appropriate, to minimize health and safety risks. 
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(xvi) In quarries in mountainous or hilly areas, or wherever slopes are important, terraces 
shall be cut after extraction, drainage system and vegetation cover shall be provided 
for rehabilitation to enhance slope stability. 

(xvii) Implement compensatory planting (at least one is to one ratio) if trees will have to be 
removed at quarry and borrow sites. 

(xviii) Borrow pits will be left in a tidy state with stable side slopes and proper drainage in 
order to minimize soil erosion,   siltation of nearby bodies of water and to avoid 
creation of water bodies favorable for mosquito breeding. 

(xix) To  avoid  drowning  when  pits  become  water-filled,  measures  such  as  fencing, 
providing flotation devices such as a buoy tied to a rope, etc. shall be implemented. 

(xx) It is possible that villagers may request borrow pits to be left excavated so that they 
may be used as water reservoirs or fishponds. If this were to be agreed between the 
contractors and the villagers, all the full safety measures detailed above must be 
observed. Such agreements would be formalized in writing between the contractors 
and the villagers after full discussion with all concerned parties. 

 
7. Use of Hazardous Substances 

 
63.      Pollution and safety risks due to use of hazardous materials and disposal of hazardous 
wastes shall be prevented through implementation of the following mitigation measures by the 
contractor: 

 
(i) Store fuel and hazardous substances and wastes in paved areas with roof and 

embankment. If spills or leaks do occur, undertake immediate clean up. 
(ii) Train  relevant  construction personnel in  handling of  fuels  and  other  hazardous 

substances as well as spill control procedures. 
(iii) Ensure availability of spill clean up materials (e.g., absorbent pads, etc.) specifically 

designed for petroleum products and other hazardous substances  where such 
materials are being stored. 

(iv) Segregate hazardous wastes (oily wastes, used batteries, fuel drums) and ensure 
that storage, transport and disposal shall not cause pollution and shall be undertaken 
consistent with national and local regulations. 

(v) Store waste oil, lubricant and other hazardous materials and wastes in tightly sealed 
containers to avoid contamination of soil and water resources. 

(vi) Ensure all storage containers of hazardous substances and wastes are in good 
condition with proper labeling. 

(vii) Regularly  check  containers  for  leakage  and  undertake  necessary  repair  or 
replacement. 

(viii) Store hazardous materials above flood level. 
(ix) Storage areas for fuel, oil, lubricant, bitumen and other hazardous substance will be 

located at least 100 m away from any watercourses. 
(x) Storage areas will be bunded and provided with interceptor traps so that accidental 

spills do not contaminate the environment. 
(xi) Storage, transport and disposal of hazardous wastes, including spill wastes, shall be 

consistent with national and local regulations. 
(xii) Wherever possible, refueling will be carried out at a fuel storage area. 
(xiii) Refuelling shall not be permitted within or adjacent to watercourses. 
(xiv) Where significant amount of oily wastewater  or spill/leakage of oil and grease may 

occur  (e.g.,  equipment  maintenance  areas),  drainage  leading  to  an  oil-water 
separator shall be provided for treatment of wastewater. The oil-water separator 
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shall be regularly skimmed of oil and maintained to ensure efficiency.  
(xv) Vehicle maintenance and refueling will be confined to areas in construction sites 

designed to contain spilled lubricants and fuel. 
(xvi) Bitumen shall  not be allowed to enter either running or dry streambeds and nor will 

be disposed of in ditches or small waste disposal sites prepared by the contractor. 
(xvii) Bitumen storage and mixing areas as well as storage areas for other petroleum 

products used in the preparation of the bitumen mixture shall be protected against 
spills and all contaminated soil must be properly handled according to national and 
local regulations. As a minimum, these areas must be provided with concrete flooring 
and surrounded by an embankment to readily contain and clean-up spills. 

(xviii) Adequate   precaution   will   be   taken   to   prevent   oil/lubricant/   hydrocarbon 
contamination of channel beds. Spillage if any will be immediately cleared with 
utmost caution to leave no traces. 

(xix) All  areas  intended  for  storage  of  hazardous  materials  will  be  quarantined and 
provided with adequate facilities (e.g., fire fighting equipment, sorbent pads, etc.) to 
combat emergency situations complying with all the applicable statutory stipulation. 

 
8. Blasting 

 
64.      Blasting is not anticipated to  be undertaken for the project. However, in  case this 
becomes necessary, the following measures shall be implemented by the contractor to ensure 
safety of workers and the public: 

 
(i) Blasting will be carried out only with permission of the concerned authority, using a 

pre-established schedule. 
(ii) All  the  statutory laws,  regulation, rules  etc.,  pertaining to  acquisition, transport, 

storage, handling and use of explosives will be strictly followed. 
(iii) The timing will be made available to the local people within 500 m of the blasting site 

in all directions, depending on the total charge used. 
(iv) Blasting will be held only during day time. Under no circumstance will blasting be 

undertaken at night. 
(v) Where possible blasting mats will be used to reduce flying rock. 
(vi) No blasting will take place without a condition survey of any buildings within 500 m 

and permission and monitoring by the DDIS. 
(vii) People living near blasting sites will  be  informed of  blasting times prior to  the 

blasting. 
(viii)  Warning sirens will be sounded before blasting. 
(ix)  Pre-splitting shall be undertaken. 
(x) Where the vibration from blasting is exceeding the maximum permissible level, or 

damage occurs to local property   information from the blasting shall be used to 
modify blasting patterns and calculate a reduced charge for future blasts 

(xi) Blasting shall be under careful and strict management/supervision of properly trained 
and licensed personnel. Workers at blasting sites will be trained prior to blast 
operations and provided with safety equipment and earplugs. 

(xii) Observe proper warning and precautionary measures to ensure safety of residents, 
pedestrians, motorists and structures during blasting. 

(xiii) All expenses/costs to address injuries, damage to properties, accidents, etc. due to 
blasting shall be assigned to the contractor. 
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9. Excavation Spoils 
 
65.      Improper spoils disposal could cause deterioration of water quality and flow obstruction 
of water courses. The following measures shall be implemented by the contractor to avoid or 
minimize such impacts. 

 
(i) Provide    grass cover and  other suitable slope stabilization measures   on  road 

embankment slopes and on long term stockpile of spoils. 
(ii) Spoil disposal shall not cause sedimentation and obstruction of flow of watercourses, 

damage to agricultural land and densely vegetated areas. 
(iii) The spoils disposal site shall be located at least 50 m from surface water courses 

and shall be protected from erosion by avoiding formation of steep slopes, provisions 
of adequate drainage and grassing. 

(iv) Spoils shall only be disposed to areas approved by local authority. 
(v) Water  courses  (rivers,  canals,  etc.)  shall  be  kept  free  of  excavation spoil  and 

construction debris, floating and submerged. 
(vi) Spoil  and  construction  materials  stockpile  area  shall  be  located  away  from 

waterbodies and under no circumstances will these materials be dumped into 
watercourses. 

(vii) Dredged and excavated materials shall be reused or provided to local residents as 
soon as possible, if they require such materials, for land reclamation. The remaining 
spoils can be disposed into low elevation sites for road construction. 

 
10. Bridge Works 

 
66.      The following measures shall be undertaken by the contractor during bridge repair or 
replacement to protect water quality and river/stream flow: 

 
i) Rocks, stones, soil and other materials shall not be dumped onto rivers and streams. ii)
  Ensure bridge works shall not cause obstruction of river flow and flooding of adjacent 

area. 
iii) At bridge repair and demolition sites, the bridge structure will not be dropped into the 

river but alternative means will be used to avoid "dropping the bridge" into 
rivers/streams. This shall be done by "sawing" appropriate sections of the bridge and 
using cranes to lift these sections away or alternatively by construction of a platform 
onto which the bridge could be lowered. 

iv) Cofferdams,  silt  fences,  sediment  barriers  or  other  devices  will  be  used  as 
appropriate based on the design to prevent migration of silt during excavation and 
boring operations within streams. If cofferdams are used, these will be dewatered 
and cleaned to prevent siltation by pumping from cofferdams to a settling basin or a 
containment unit. 

v) Exposed surfaces shall be provided with native grasses and creepers to reduce 
runoff as early as possible in construction. 

 
11. Damage to Community Facilities 

 
67.     Transport of materials and spoils, operation of construction equipment and various 
construction activities may damage community utilities. The contractor shall implement the 
following measures to address this impact: 
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i) The  contractor shall not  allow overloading of  trucks used for  all  project-related 
activities. 

ii) The  contractor  shall  immediately repair  any  damage  caused  by  the  Project  to 
community facilities such as water supply, power supply, irrigation canals, drainage 
and the like. Adequate compensation shall be paid to affected parties, as necessary. 

iii) Access roads damaged during transport of construction materials and other project- 
related activities shall be reinstated upon completion of construction works 

 
12. Water Quality and Drainage 

 
68.      Bridge  works,  stockpiling  of  construction  materials  and  spoils,  use  of  hazardous 
materials and earthworks if not properly managed are likely to cause deterioration of surface 
water quality, flooding and flow obstruction of watercourses. These impacts shall be minimized 
through implementation by the contractor of the following measures: 

 
i) Firmly consolidate river banks using stones, concrete and other suitable retaining 

measures at each bridge construction site and ensure that water courses (rivers, 
canals, etc.) shall be kept free of excavation spoil and construction debris, floating 
and submerged. 

ii) Spoils,  construction  wastes  and  construction  materials  stockpile  area  shall  be 
located away from water bodies and under no circumstances will these materials be 
dumped into watercourses. 

iii) Do not fill up canals and creeks at the construction site. In case filling of local 
drainage system is necessary, consultation with local authorities shall be undertaken 
and their permission obtained beforehand. An alternative drainage shall be 
established before the existing canal is filled-up. 

iv) Prohibit placement of construction materials, waste storage areas or equipment in or 
near drainage channels and water courses. 

v) Discharge of oily wastewater, fuel, hazardous substances and wastes, and untreated 
sewage to watercourses/canals and on the ground/soil shall be prohibited. 

vi) Provide adequate drainage at the construction sites and other project areas to avoid 
flooding of surrounding areas and minimize flow obstruction of existing watercourses. 

vii) Regularly  inspect  and  maintain  all  drainage  channels  to  keep  these  free  of 
obstructions. 

viii) Slope stabilization measures (e.g., planting of fast growing native species of grass 
and shrubs, etc.) shall be implemented on exposed surfaces along river 
embankments to reduce material wash-away. 

(iv) Construct retaining structures such as gabion baskets, rip-rap, etc. for river bank 
protection. 

 
13. Traffic Disruption and Access Obstruction 

 
69.      Road construction works are expected to cause traffic disruption and congestion and 
obstruction of access to roadside properties and establishments. Lack of proper traffic warning 
signs and other safety measures (e.g., sufficient lighting at night at construction sites, etc.) could 
cause accidents. The following measures shall be implemented by the contractor to minimize 
such impacts: 

 
(i) In  cooperation  with  the  local  traffic  authorities,  properly  organize  transport  of 

materials for the project to avoid congestion. 
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(ii) Set up clear traffic signal boards and traffic advisory signs at the roads going in and 
out the road and bridge construction sites to minimize traffic build-up. 

(iii) Regularly monitor traffic conditions along access and Project roads to ensure that 
project vehicles are not causing congestion. 

(iv) Provide sufficient lighting at night within and in the vicinity of construction sites. 
(v) Implement suitable safety measures to minimize risk of adverse interactions between 

construction works and traffic flows through provision of temporary signals or flag 
controls, adequate lighting, fencing, signage and road diversions. 

(vi) Provide temporary accesses to properties and establishments affected by disruption 
to their permanent accesses. 

(vii) Reinstate good quality permanent accesses following completion of construction. 
(viii)  Provide safe vehicle and pedestrian access around construction areas. 
(ix) Provide adequate signage, barriers and flag persons for traffic control. 
(x) If necessary, traffic will be diverted for safe and smooth movement of vehicles to 

ensure smooth traffic flow and minimize accidents, traffic hold ups and congestion. 
(xi) The diversion signs would be bold and clearly visible particularly at night. 
(xii) Temporary bypasses will be constructed and maintained (including dust control) 

during the construction period particularly at bridge crossings. Location of temporary 
bypasses shall be agreed with local authorities and such sites shall be reinstated 
upon completion of works. 

 
14. Soil Erosion 

 
70.      The following measures shall be implemented by the contractor to minimize soil erosion 
that could eventually cause damage to road embankments and deterioration of water quality of 
nearby river and streams: 

 
(i) On hill slopes and other potentially erodible places along the roadside, appropriate 

native vegetation that retards erosion will be planted. 
(ii) As much as possible, construction activities in hilly areas are to be undertaken 

during dry season only. 
(iii) Road embankments and slopes shall be monitored during construction for signs of 

erosion, vegetative cover shall be provided on slopes by planting native grass and 
creepers on erosion prone sections. 

(iv) Long-term material stockpiles will be covered with native species of grass or other 
suitable materials to prevent wind erosion. 

 
15. Flora and Fauna 

 
71.      As  the  Project  will  not  involve  road  widening,  only  minimal  vegetation  clearing  is 
expected.  However, operation of construction equipment and vehicles as well as improper 
disposal of spoils may cause damage to existing vegetation. Hunting of wildlife and cutting of 
trees for fuel may not be undertaken by workers and strict prohibitions should be imposed by 
the contractor. In Kampong Thom, project road 2KT2 is outside the core and buffer zones of the 
Boeng Per Wildlife Sanctuary. This road is located more than 1 km away from the eastern edge 
of the said protected area. Wildlife protection officers from the Provincial Department of 
Environment in Kampong Thom currently patrol this area and reports suggest they have largely 
succeeded in preventing outsiders from hunting wildlife in the Sanctuary and wildlife products 
from the Sanctuary being sold on local markets. To ensure that construction works will not have 
adverse affect on the Sanctuary and will have minimal impacts to flora and fauna within and in 
the vicinity of the Project area, the contractor shall implement the mitigation measures listed 
below: 
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(i) Spoils and all types of wastes shall not be dumped into forested areas, agricultural 
land, densely vegetated areas, and water courses. 

(ii) Workers shall be prohibited from collecting firewood and construction materials from 
surrounding forests, and from hunting wild animals. 

(iii) As the project will not require road widening, ensure that construction works are 
carried out without unnecessary clearing of roadside vegetation. 

(iv) The  contractor  shall  prohibit  cutting  of  trees  for  firewood  and  for  use  in  for 
construction-related activities 

(v) Construction vehicles will operate within the corridor of impact, i.e., approximately 
within ROW, to avoid damaging soil and vegetation. It will be most important to 
avoid soil compaction around trees. Generally the rule will be to avoid driving heavy 
equipment or trucks anywhere into the 'drip-line' of a tree (defined as imaginary line 
around  a  tree  where  rainwater falls  freely  to  ground  unimpeded by  the  tree's 
foliage). 

(vi) The contractor will not use or permit the use of wood as a fuel for the execution of 
any part of the Works, including but not limited to the heating of bitumen and 
bitumen mixtures, and to the extent practicable shall ensure that fuels other than 
wood are used for cooking, and water heating in all his camps and living 
accommodations. 

(vii) Contractor shall not buy or use wood from the illegal sources (that come from the 
illegal logging) 

(viii)  Construction camps, asphalt mixing plants, material storage sites and other project 
facilities shall not be located in the forest areas and other densely vegetated sites. 

(ix) Contractor will take all precautions necessary to ensure that damage to vegetation 
is avoided due to fires resulting from execution of the works. The Contractor will 
immediately suppress the fire, if it occurs, and shall undertake replanting to replace 
damaged vegetation. 

(x) As much as possible, bridge works will be scheduled in dry season to minimize 
adverse impacts to fishery, river water quality and other aquatic resources. 

 
16. Health and Safety 

 
72.      The main risks during the construction stage may arise from: (a) inadequate sanitation 
facilities in work camps; (b) failure to implement measures to avoid accidents and injuries 
involving workers and the public; (c) introduction of sexually transmitted or other diseases by 
non-local workers, and; (d) outbreaks of diseases such as malaria, diarrhea, etc. in the labor 
force. In order to minimize these risks, the following measures shall be implemented by the 
contractor: 

 
(i) Conduct  orientation  for  construction  workers  regarding  emergency  response 

procedures and equipment in case of accidents (e.g., burns from hot bitumen, spills 
of hazardous substances, etc.), fire, etc.; health and safety measures, such as on the 
use of hot bitumen products for paving of Project roads, etc.; prevention of HIV/AIDS, 
malaria, diarrhea, and other related diseases. 

(ii) Provide drainage at construction sites and workers camps to prevent water logging/ 
accumulation of stagnant water and formation of breeding sites for mosquitoes. 

(iii) Provide fire fighting equipment and appropriate emergency response equipment 
(based on on-going construction activities) at the work areas and at construction and 
workers camps. 

(iv) Provide first aid facilities that are readily accessible by workers. 
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(v) At the workers camps, provide adequate housing for all workers at the construction 
camps, provide reliable supply of potable water, install separate hygienic sanitation 
facilities/toilets and bathing areas with sufficient water supply for male and female 
workers and establish clean eating areas and kitchen. 

(vi) Provide workers with appropriate safety equipment/devices (such as dust mask, hard 
hats, safety shoes, goggles, ear plugs, etc.) and strictly require them to use these as 
necessary. 

(vii) Install sign boards, lighting system at the construction sites, borrow pits, or places 
which may cause accidents for people and workers 

(viii)  Strictly impose speed limits on construction vehicles along residential areas and 
where other sensitive receptors such as schools, hospitals, and other populated 
areas are located. 

(ix) Educate drivers on safe driving practices to minimize accidents and to prevent spill of 
hazardous substances and other construction materials during transport. 

(x) Barriers (e.g., temporary fence) shall be installed at construction areas to deter 
pedestrian access to these areas except at designated crossing points. 

(xi) Sufficient lighting at night as well as warning signs shall be provided in the periphery 
of the construction site. 

(xii) The general public/local residents shall not be allowed in high – risk areas, e.g., 
excavation sites and areas where heavy equipment is in operation. 

(xiii)  Ensure proper collection and disposal of solid wastes within the construction camps 
consistent with local regulations. 

(xiv)  Provide fencing on all areas of excavation greater than 2 m deep. 
(xv) Ensure reversing signals are installed on all construction vehicles. 
(xvi)  Measures to prevent malaria shall be implemented (e.g., provision of insecticide 

treated mosquito nets to workers, spraying of insecticides, installation of proper 
drainage to avoid formation of stagnant water, etc.). 

(xvii) Discharge of untreated sewage shall be prohibited. 
 

17. Social Conflicts 
 
73.      The presence of workers could cause conflicts with local communities. These will be 
avoided by implementing the following measures: 

 
(i) Regularly inform in advance the local officials  and  local residents on the location 

and   schedule  of   construction  activities  which  may   cause  impacts  on   the 
environment and life of people (e.g., road sections to be constructed; roads used for 
transport, locations of worker camps etc.) 

(ii) Locate construction camps away from communities (at least 300 m away) in order to 
avoid social conflict in using resources and basic amenities such as water supply. 

(iii) Maximize number of local people employed in construction works. 
(iv) Maximize goods and services sourced from local commercial enterprises. 

 
C.        Operation Phase 

 
1. Air Quality and Noise 

 
74.      Dust  from  the  currently  unpaved  project  roads  is  a  major  nuisance  for  roadside 
residents, especially those in built-up areas. The Project will have positive impacts on the quality 
of life of roadside residents as it will result in a significant reduction in dust and to a lesser extent 
noise.  Measures such as providing signs prohibiting drivers from blowing horns alongside 
schools, hospitals and other areas with sensitive receptors will help minimize noise from 
vehicles. Imposition of speed limits in such areas would further reduce noise levels. 
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2. Road Safety 

 
Increased traffic speeds resulting from improved paved road surfaces, can also impose 
considerable safety risks to rural communities. The Project includes a community-based road 
safety program to increase safety awareness. The program includes education program for 
schools, drivers, road users, and the community. During operation, traffic signs, markings and 
other devices used to regulate traffic at appropriate places shall be properly maintained. 

 
3. Impacts to Culturally Significant Areas 

 
75.      The improved road is not expected to affect Angkor Protected Landscape since the 
Project road is located approximately 1.8 km away from the nearest archaeological structure 
(Bayon Temple). At the Prasat Sambour Preikuk (PSP), the improved road is expected to result 
to an increase in the number of visitors due to better access, and therefore, a corresponding 
increase in the amount of wastes (solid and liquid) could be expected. Further, there will be a 
gradual increase in the number of vehicles passing through road 2620, sections of which 
traverse the core and buffer zones of   PSP. To avoid adverse impacts due to generation of 
additional wastes and increase in traffic volume through PSP, the following mitigation measures 
shall be implemented: 

(i) MRD to provide funding assistance to MCFA for the construction of additional toilets 
and provisions of garbage bins within PSP. 

(ii) Under the Project, each project province shall be provided with portable weigh 
scales  to  control  overloading  of  trucks.  This measure  will  help  ensure  that 
overloaded trucks shall not be allowed to pass through PSP and other Project 
roads. 

(iii) Speed restrictions shall be implemented within PSP to minimize vibration due to 
passage of trucks and other vehicle types. Traffic calming devices such as speed 
bumps shall also be provided, as necessary. 
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VI. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 
 

76.         MRD requested the Provincial Department of Rural Development  (PDRD) in each of 
the seven Project provinces to identify the rural roads the latter thought should be prioritized for 
permanent paving. PDRD consulted with both district level officials and elected members of 
Commune Councils in those districts selected to be included in this Project. The Commune 
Councils in turn posted notices in local markets informing people that MRD was undertaking a 
study to assess whether local roads should be permanently paved. Commune Council members 
who also have links with village leaders informed the latter and sought their opinions, which in 
most instances were relayed to both district level officials and PDRD. During the technical 
assistance (TA) study commissioned by ADB, the TA consultants also disclosed to local people 
identified to be interviewed on a household basis or invited to participate in focus group 
discussions (FGD) what the Project would entail and sought their opinion as to whether they 
would support the Project or not. This information disclosure took place along all of the 19 roads 
that were surveyed. 

 
77.         The following matrix documents the results of public consultations undertaken between 
the 15 July 2009 and 01 October 2009 and updated in March 2013. It provides gender, ethnic, 
occupational and organizational disaggregated data on the public participants, the venues of 
these public consultations, the environmental issues raised, and how the public consulted 
suggested these issues should be addressed. It is important to note from these public 
consultations that there are some environmental issues (e.g. possible increase in encroachment 
on precious ecology) that are not possible to address within the context of this Project but are 
related to broader issues associated with good or better governance and greater accountability 
and transparency. 

 
Table VI.1. Results of Public Consultations 

Participant/Respondent Environmental issue/s raised How issues will be addressed 

Name of project road and location: All roads 19 roads in the 7 Project Provinces 

Participants: FGDs (Males: 127; Females: 128); Individual Interviews (Males: 420; Females; 420) of 

which 95% were from farming backgrounds and over 40% from poor and vulnerable households. Other 
5% were local commune, district, health and education officials. Some 2.5% of participants were from 
ethnic minority backgrounds. 

Dates: July, August, September, October 2009 and March 2013 

Venues: Either commune offices, local village temple or mosque 

1. Permanently paved roads are a big improvement over 

existing roads but only if they are periodically maintained, 
which participants are not sure would actually occur once 
the roads are permanently paved. 

One of the components of the 

Project is asset management that 
includes a strong capacity building 
program that will address issues 
related to sustainable road asset 
management. Under this 
component, the Project will: (i) 
implement training programs for 
MRD and PDRDs to resolve 
human resource capacity in 
technical and project 
management issues concerning 
road asset planning and 
management; (ii) assist MRD to 
prepare road asset management 
budgets and identify potential 
revenue sources to ensure 
sustainable financing; (iii) 
implement an overloading 
prevention program for rural 
roads, starting with the project 
provinces; and (iv) implement 
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Participant/Respondent Environmental issue/s raised How issues will be addressed 

  contracting industry support 
program that will help establish 
professional engineering and 
contracting institutes in Cambodia 
to increase the capacity of local 
private sector contractors. 

2. Faster moving traffic will pose a safety hazard, especially 
for younger children, older people and physically impaired 
people. 

The Project includes a road safety 
component which will implement a 
community-based road safety 
awareness program such as 
education program for schools, 
drivers, road users, and the 
community, in line with the 
national program that also 
incorporates road safety 
provisions in project design; 

3. Elimination of dust considered to be a major benefit of this 
Project but some FGD participants, especially among 

Muslim Cham residing along Road 371 in Kampong Cham 
raised concerns about increased noise levels, as indeed 
did the majority of women with children on all roads. 

As part of the EMP, no noisy 
construction-related activities will 
be carried out from 2100 hrs to 

0600 hrs along residential areas, 
hospitals and other sensitive 
receptors.and during major 

religious and other cultural 
activities. During operation, along 
schools, hospitals, and other 
sensitive receptors there will be 
provisions for traffic signs 
prohibiting blowing of horns and 
imposition of speed limits to 
reduce traffic noise levels. 

Participant/Respondent Environmental issue/s raised How issues will be addressed 

Name of project road and location: 373 (Kampong Cham), 1BB3 and 1BB4 (Battambang), and 266E, 
266D and 2SR2 (Siem Reap). 

Participants: FGDs (Males: 40; Females: 40); individual interviews (Males: 130; Females 135) of which 

92% were from farming backgrounds. Remainder was from public sector (4%), private sector (2%) and 
civil society groups. Poor and vulnerable people constituted 45% of FGD participants and individual 
interviewees. 

Date: 17/07/09, 23/07/09, 25/07/09, 01/08/09 and 02/08/09 

Venue: Commune offices, village temples and local markets 

4. Some concerns raised, especially by women about the 
increase in HIV/AIDS as a result (a) of road construction 
workers from outside the district being employed on the 

Project and (b) improved transport connectivity linking at 
risk groups with urban centers where HIV/AIDS is linked to 
a large extent with commercial sex work. 

A Project financed HIV/AIDS 
Awareness and Prevention 
Program will be implanted 
targeted primarily at road 
construction workers but also 
where possible the Project will 
hire local labor. Post-Project there 
is not much this Project can 
specifically achieve although 
existing programs implemented by 
the GoC and NGOs can be 
leveraged to ensure that risks are 
mitigated to some extent. 

Participant/Respondent Environmental issue/s raised How issues will be addressed 

Name of project road and location: 266D and 2SR2 (Siem Reap) and 2620 (Kampong Thom) 

Participants: FGD (Males 19; Females 21); individual interviews (Males 63; Females 70) of which 95% 

were from farming backgrounds. Remainder from public sector (3%), transport operators (1%) and 
tourism operators (1%). Poor and vulnerable people constituted 50% of FGD participants and individual 
interviewees. 

Date: 01/08/09, 02/08/09 and 19/07/09 
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Participant/Respondent Environmental issue/s raised How issues will be addressed 

Venue: Commune offices, village development center and village temple 

5. Trucks might try and take a short cut along 266D through 
the Bayon Gate leading to Angkor Wat thereby damaging 
the physical structures and peace and tranquility of this 
protected landscape. On Road 2620 in Kampong Thom 
participants and interviewees expressed concern that 

Prasat Sambour, a symbolically very important 
archaeologically monumental structure, will not be 
adequately managed. 

Local authorities and Angkor Wat 
management authorities have 
demonstrated their resolve to 
restrict access by heavy vehicles 
to Angkor Wat. In Kampong 

Thom, the construction contractor 
shall be required to ensure that all 
project-related trucks and vehicles 

(i.e., those owned by the 
contractor, sub-contractor, 
suppliers, etc.) are not overloaded 
to avoid damage to Prasat 
Sambour. Speed limits for all 
construction vehicles shall be 
strictly implemented by the 
contractor to avoid damage to 
archaeological sites due to 
vibration. During operation phase, 
there will be coordination between 
MRD/PDRD and MCFA  to 
impose speed restrictions to 
minimize vibration due to passage 
of trucks and other vehicle types 
and to ensure that help ensure 
that overloaded trucks shall not be 
allowed to pass through Prasat 
Sambour. Traffic calming devices 
such as speed bumps shall also 
be provided, as necessary. 

Participant/Respondent Environmental issue/s raised How issues will be addressed 

Name of project road and location: 2KT2 (Kampong Thom) and 1KS4 (Kampong Speu) 

Participants: FGD (Males 13; Females 15); individual interviews (Males 66; Females 66) of which 98% 

were from farming backgrounds. Remainder from public sector (2%). Poor and vulnerable people 
constituted 47% of FGD participants and individual interviewees. 

Date: 23/07/09 and 31/07/09 

Venue: Commune office and village temple 

6. Some concern expressed that poachers might be able to 

more quickly poach endangered species from nearby 
wildlife sanctuaries and create problems for local people 
from wildlife protection officers. Women also expressed 
concern that government officials would refuse to 
differentiate between their extraction of NTFPs and 
poachers who have no concern for the local environment. 

The Project will involve 

improvements to existing roads 
and it is not anticipated that there 
will be significant change to the 
current pattern of movements 
caused by road upgrading that 
could potentially lead to 
uncontrolled access for 
exploitation of forest resources, 
such as those found in Boeung 
Per Wildlife Sanctuary located 
over 1 km from road  2KT2. 
Further, wildlife protection officers 
from the Provincial Department of 
Environment in Kampong Thom 
currently patrol this area. 

Participant/Respondent Environmental issue/s raised How issues will be addressed 

Name of project road and location: 2KT2 (Kampong Thom) 

Participants: FGD (Males 7; Females 8): individual interviews (Male 20; Female 22) of which 99% were 
from farming backgrounds. Remainder from public sector (1%). Poor and vulnerable people constituted 
55% of FGD participants and individual interviews. 

Date: 23/07/09 

Venue: Commune office 
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Participant/Respondent Environmental issue/s raised How issues will be addressed 

7. Are very worried about the unpredictability of the climate 
with dry seasons appearing to get drier and longer and wet 
seasons wetter but shorter in duration posing problems for 
food security and during the wet season when it floods 
also mobility. 

This is an issue beyond the scope 
of this Project.  However, the 
Project includes climate change 
considerations that will have three 
major activities as follows; (i) 

green planning on vulnerable 
embankments, raising 
embankments to reduce the risk 
of flooding, and incorporating sub 
grade material to withstand higher 
moisture content; (ii) develop pilot 
programs (to start with) for early 
warning systems, and for 
emergency management in 
reducing loss of lives during 
natural disasters; and (iii) develop 
a program for MRD that identifies 
optimum road design and 
planning based on climate change 
considerations. 
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VII. GRIEVANCE REDRESS MECHANISM 
 
175.    Through a Grievance Redress Committee (GRC), MRD shall promptly address affected 
people‟s concerns, complaints, and grievances about the Project‟s environmental performance 
at no costs to the complainant and without retribution. The GRC, which shall be established 
before commencement of site works, shall be chaired by PMU to be assisted by the SEO. The 
GRC shall have members from the PDRD, commune councils, local NGO, and women‟s 
organization. Grievances can be filed in writing or verbally with any member of the GRC. The 
committee will have 15 days to respond with a resolution. If unsatisfied with the decision, the 
existence of the GRC shall not impede the complainant‟s access to the Government‟s judicial or 
administrative remedies. 

 
176.    PMU, through the PDRDs, shall make public the existence of this grievance redress 
mechanism  through  public  awareness  campaigns.  PMU  shall  also  set-up  a  hotline  for 
complaints and the hotline shall be publicized through the media and numbers placed on the 
notice boards outside the construction site and at local government offices (e.g., provincial, 
district, commune levels). Locally affected people will still be able to express grievances through 
the commune councils and these would be referred to PMU through the usual channels in those 
committees. 

 
177.    The  GRC,  through  the  SEU,    will  receive,  follow-up  and  prepare  monthly  reports 
regarding all complaints, disputes or questions received about the Project and corresponding 
actions  taken  to  resolve  the  issues.  The  SEU  will  develop  and  maintain  a  database  of 
complaints received related to the Project.   The GRC will also use the punitive clauses of the 
1996 Law on Environmental Protection and Natural Resources Management in conjunction with 
MOE to prosecute offending parties. 
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VIII. ENVIRONMENTAL MANAGEMENT PLAN 
 

178.      This EMP has been prepared deal with the set of mitigation and management measures 
to be taken during Project implementation to avoid, reduce, and mitigate for adverse 
environmental impacts identified as part of this IEE. 

 
A.        Mitigation 

 
179. Table  VIII.1     presents  the  environmental  impacts  and  corresponding  mitigation 
measures discussed in Chapter V. The table also shows responsibilities for implementation of 
mitigation measures and monitoring. MRD shall ensure that the EMP is included in the tender 
and  contract  documents for  civil  works.  The  conformity of  contractors with  environmental 
contract procedures and specifications shall be regularly monitored by the project management 
unit (PMU) through the Social and Environmental Of f i ce  (SEO) to be established within 
MRD during Project implementation. PMU/SEO shall be assisted by the detailed design and 
implementation supervision consultant (DDIS) to undertake EMP monitoring and to prepare 
corresponding semi-annual reports for submission to ADB. 

 
Table VIII.1. Environmental Mitigation Measures 

Project Activity Potential 
Environmental 

Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 

Cost 
Responsibility 

Implementation Monitoring 

Pre-construction 

Location of 
Project roads 

Safety risks due to 
presence of unexploded 
ordnance (UXO) 

The detailed design and implementation 
supervision consultant (DDIS) shall 
engage a UXO specialist to determine 
the level of risk of the  project roads and 
advise on the need for clearance. 

All project roads Part of 
project cost 

DDIS MRD/PMU 

Any clearance that is required will be 
undertaken through the civil works 
contracts, by the engagement of 
qualified local UXO clearance firms. 

All project roads Part of 

project cost 

Contractor DDIS, 

MRD/PMU/SEO 

The contractor shall only commence site 
works after the UXO clearance firm has 
certified that areas are already cleared. 

All project roads Part of 
project cost 

Contractor DDIS, 
MRD/PMU/SEO 

Lack of mechanism to 
address environmental 
complaints 

Establish a grievance redress 
mechanism (GRM), as described in the 
IEE (Chapter VII). 

All project roads No additional 
cost 

MRD/PMU DDIS 

Make public the existence of the GRM 
through public awareness campaigns. 

All project roads No additional 
cost 

MRD/PMU DDIS 

Ensure that names and contact numbers 
of representatives of MRD and 
contractors are placed on the notice 
boards outside the construction site and 
at local government offices (e.g., 
provincial and commune levels) 

All project roads No additional 
cost 

MRD/PMU DDIS 

Encroachment on 

historical/ cultural areas 
The width of road improvement within 
conservation zone 1 of Angkor 
Protected Landscape (APL) shall not 
exceed 5 m and the height of DBST 
embankment shall be the same as the 
height of the current road embankment. 

Road 266D (Siem 

Reap) 
No additional 
cost 

Design: DDIS 
Construction: 
Contractor 

DDIS, 
MRD/PMU/SEO, 
APSARA 

Excavation for sourcing fill materials for 
the Project shall not be undertaken 
within conservation zones  1 and 2 of 
the APL. 

Road 266D (Siem 
Reap) 

No additional 
cost 

Contractor DDIS, 
MRD/PMU/SEO, 
APSARA 

Prior to implementation of the Project 

within APL, Authority for Protection and 

Road 266D (Siem 

Reap) 

No additional 

cost 

MRD DDIS, 

MRD/PMU/SEO, 
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Project Activity Potential 
Environmental 

Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 
Cost 

Responsibility 

Implementation Monitoring 

Management of Angkor and the Region 
of Siem Reap  (APSARA) shall be 
informed by MRD. This is to ensure that 
APSARA will be able to appoint its 
officials to coordinate with MRD so as to 
avoid impacts to undiscovered 
archaeological relics during site works. 

   APSARA 

Should MRD establish a Committee for 
the Road Improvement Project, a 
representative from APSARA shall be a 
member of this committee to effectively 
facilitate project implementation and to 
avoid adverse impacts on the value of 
APL as a world heritage. 

Road 266D (Siem 
Reap) 

No additional 
cost 

MRD DDIS, 
MRD/PMU/SEO, 
APSARA 

Except for the road works itself, no 
project facilities (temporary or 
permanent) shall be established within 
the core and buffer zones of APL and 
Prasat Sambour Preikuk (PSP). Such 
facilities include, but are not limited to, 
construction camps, workers camps, 
asphalt plants, concrete mixing plants, 
crushing plants, vehicle and equipment 
maintenance areas, materials storage 
sites, etc. 

Road 266D (Siem 
Reap), Road 2620 
(Kampong Thom) 

No additional 
cost 

Contractor DDIS, 
MRD/PMU/SEO, 
APSARA, Ministry 
of Culture and 
Fine Arts (MCFA) 

The Project shall not establish or use 
quarry and borrow areas within the core 
and buffer zones of APL and PSP. 
Establishment and/or operation of such 
facilities in other zones of APL shall only 
be undertaken upon approval of 
APSARA and upon obtaining necessary 
environmental approvals. 

Road 266D (Siem 

Reap), Road 2620 
(Kampong Thom) 

No additional 
cost 

Contractor DDIS, 
MRD/PMU/SEO, 
APSARA, MCFA 

Prior to start of site works, the contractor 
shall advise APSARA and MCFA of the 
schedule. The contractor shall 
coordinate with the officials of these 
agencies to ensure that construction 
activities are carried out consistent with 
the policies and regulations governing 
APL and PSP. Such notification would 
also allow APSARA and MCFA to send 
their staff to the site to oversee or 
inspect construction activities, as 
necessary, within APL and PSP. 

Road 266D (Siem 
Reap), Road 2620 
(Kampong Thom) 

No additional 
cost 

Contractor DDIS, PMU/SEO, 
APSARA, MCFA 

Location of 
quarry and 
borrow areas 

Siting of quarry and 

borrow areas could 
cause damage to 
ecologically sensitive 
sites, productive land 
and nuisance to 
sensitive receptors 
(residential areas, 
schools, etc.) 

Sourcing of quarry and borrow materials 
from existing sites shall be preferred 
over establishment of new sites, as 
much as possible. 

Quarry and 

borrow sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Quarries and borrow pits shall not be 
established in national, provincial, 
district and village conservation forests 
and other ecologically sensitive and 
protected areas. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

Borrow/quarry sites shall not be located 
in productive land. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

In case the Project will involve new 
quarry/borrow sites, necessary 
approvals from environmental 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 
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Project Activity Potential 
Environmental 

Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 
Cost 

Responsibility 

Implementation Monitoring 

authorities shall be obtained prior to 
operation of such sites. Such sites shall 
be located over 300 m away from 
residential, school, hospital and other 
sensitive receptors. 

    

Location of 
construction 
camps/workers 
camps and other 
project facilities 

Siting of various project 
facilities could 
adversely affect 
sensitive receptors 
(residential areas, etc.) 
due to dust emission, 
wastewater generation, 
etc. 

Workers camp location and facilities 
shall be located at least 300 m from 
settlements and agreed with local 
communities and local officials. 

All project roads No additional 
cost 

Contractor DDIS, PMU/SEO 

Siting of asphalt plants, concrete mixing 
plants, crushing plants and other 
facilities that cause high dust and/or 
gaseous emissions will be at least 300 
m from settlements and other sensitive 
receptors (schools, hospitals, etc.) 

All project roads No additional 
cost 

Contractor DDIS, PMU/SEO 

Necessary environmental 

clearance/approval shall be obtained 
prior to establishment and operation of 
asphalt mixing plants, crushing plants 
and other facilities. 

All project roads Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Project design Climate change and 
hydrological impacts 

Incorporate in the project design the 
measures that have been developed 
under the Climate Change Adaptation 
Component of the Project (e.g., 
ecosystem-based adaptation 
measures). 

All project roads Part of 
project cost 

DDIS MRD/PMU 

Provide for appropriate design of 
roadside and cross drainage systems, 
where necessary, to avoid flooding on 
project roads as well as in areas 
surrounding the project roads, especially 
at sections where road embankments 
will be raised to prevent flooding of 
roadways. 

All project roads Part of 

project cost 

DDIS MRD/PMU 

The road embankment, bridges and 
drainage facilities shall be designed 
based on the historical flood data and 
flood forecasting. 

All project roads Part of 

project cost 

DDIS MRD/PMU 

Erosion control and slope stabilization 
measures shall be included in the 
design, as appropriate, such as side 
ditches and berms, rock lining and slope 
walls along the road, shrub buffer strips 
sites in areas of high erosion risk, cross 
drainage to accommodate 
floodwater/run-off in case road sections 
are on elevated fills that will obstruct 
natural drainage. 

All project roads Part of 

project cost 

DDIS MRD/PMU 

Site preparation Disruption to community 
utilities 

Prior to commencement of site works, 
relocate or re-provision water supply 
pipelines, irrigation canals and other 
facilities that may be affected by 
construction works This will be done in 
agreement with the local community and 
the utility company. 

All project roads Part of 

contractor’s 
bid cost 

Contractor DDIS, MRD/PMU 

Construction 
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Project Activity Potential 
Environmental 

Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 
Cost 

Responsibility 

Implementation Monitoring 

Operation of 
construction 
equipment, 
excavation 
works, spoils and 
waste disposal, 
transport of 
construction 
materials 

Encroachment/damage 

to historically/culturally 
significant areas such 
as Angkor Protected 
Landscape (APL), 
Prasat Sambour 
Preikuk (PSP) and 
other areas. 

All project-related activities shall be 
implemented consistent with the 
policies, rules and regulations governing 
APL and PSP. 

Road 266D (Siem 

Reap), Road 2620 
(Kampong Thom) 

No additional 

cost 

Contractor DDIS, PMU/SEO, 

APSARA, MCFA 

The contractor shall ensure that Project 
activities shall not cause damage to any 
archaeological relics within APL and 
PSP. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO, 
APSARA, MCFA 

Within APL, PSP and vicinity; project 
activities, e.g., operation of 
jackhammers, piling, blasting, etc. that 
may cause damage to nearby 
archaeological relics shall be prohibited. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO, 
APSARA, MCFA 

Spoils and other construction wastes 
shall not be disposed within the core 
and buffer zones of APL and PSP. 
Disposal shall only be to sites approved 
by concerned authorities. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO, 

APSARA, MCFA 

The contractor shall ensure that all 
project-related trucks and vehicles (i.e., 
those owned by the contractor, sub- 
contractor, suppliers, etc.) are not 
overloaded to avoid damage to access 
roads. This measure shall be 
implemented for the entire Project, 
especially at APL and PSP. 

All project roads No additional 
cost 

Contractor DDIS, PMU/SEO, 
APSARA, MCFA 

Speed limits for all construction vehicles 
shall be strictly implemented by the 
contractor to avoid damage to 
archaeological sites due to vibration. 

Road 266D (Siem 
Reap), Road 2620 
(Kampong Thom) 

No additional 
cost 

Contractor DDIS, PMU/SEO, 
APSARA, MCFA 

The following ‘chance-find’ principles will 
be implemented by the contractor for all 
Project roads to account for any 
undiscovered items identified during 
construction: 
a. In coordination with APSARA and 
MCFA, workers will be provided 
orientation in the location of 
cultural/heritage zones within the 
construction area and in the 
identification of potential items of 
cultural/heritage significance. 
b. Upon discovery of any objects of 

possible archaeological significance that 
may be uncovered during construction, 
the site supervisor shall immediately 
suspend construction activities affecting 
the area and shall alert APSARA, MCFA 
or its provincial or district offices to 
inspect the site. 
c. Work will remain suspended until a 
site assessment has been made by the 
concerned authority (APSARA, MCFA, 
etc.), an agreement has been reached 
as to any required mitigation measures 
(which may include excavation and 
recovery of the item), and the contractor 
has been given permission by the 

All project roads No additional 
cost 

Contractor DDIS, PMU/SEO, 
APSARA, MCFA 
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Project Activity Potential 
Environmental 

Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 
Cost 

Responsibility 

Implementation Monitoring 

concerned authority to proceed with the 
construction activities. 

    

Earthworks, 
excavation 
activities, 
transport of 
materials, 
operation of 
construction 
equipment, 
vehicles and 
other facilities 
(asphalt plants, 
crushing plants, 
concrete mixing 
plants), 
stockpiling and 
waste disposal 

Air pollution due to 
elevated levels of dust 
and gaseous emissions 

Construction equipment will be 
maintained to a good standard. 
Immediate repairs of any malfunctioning 
construction vehicles and equipment 
shall be undertaken. 

All project roads Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Equipment and vehicles not in use shall 
be switched off. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Machinery and vehicles causing 
excessive pollution (e.g., visible smoke) 
will be banned from construction sites. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

All construction equipment and vehicles 
shall have valid certifications indicating 
compliance to vehicle emission 
standards. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

On rainless day undertake watering, at 
least twice per day, on dusty and 
exposed areas at construction yards, 
materials stockpile,  construction sites, 
access roads, quarry areas, borrow sites 
and other project areas  where 
residential sites and other sensitive 
receptors are located nearby. 

All project roads, 

access roads, and 
other project- 
related areas 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Tightly cover trucks transporting 
construction materials (sand, soil, 
cement, gravel, etc.) to avoid spills and 
dust emission. 

All project roads 
and access roads 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Impose speed limits on construction 
vehicles to minimize dust emission 
along areas where sensitive receptors 
are located (houses, schools, hospitals, 
temples, etc.). 

All project roads 
and access roads 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Position any stationary emission 
sources (e.g., portable diesel 
generators, compressors, etc.) as far as 
is practical from sensitive receptors. 

All project roads No additional 

cost 

Contractor DDIS, PMU/SEO 

Burning of wastes generated at the 
construction sites, work camps and 
other project-related activities shall be 
strictly prohibited. 

All project roads 
and other project- 
related areas 
(workers camps, 
etc.) 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Provide temporary covers (e.g., 
tarpaulins, grass, etc.) on long term 
materials and spoils stockpiles. 

Throughout 

project sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEU 

Clean road surfaces of debris/spills from 
construction equipment and vehicles 

All project roads 
and access roads 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Install temporary fencing or barriers 
around particularly dusty activities in 
vicinity of sensitive receivers. 

Throughout 

project sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Locations for stockpiling spoils, fill and 
other materials with high dust content 
shall be at least 300 m from the nearest 
residential areas and other sensitive 
receivers. 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Earthworks, 
transport of 

Elevated noise and 
vibration levels that 

No noisy construction-related activities 
(e.g., transport of materials along 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 
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Project Activity Potential 
Environmental 

Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 
Cost 

Responsibility 

Implementation Monitoring 

materials, 
operation of 
construction 
equipment and 
vehicles 

could cause nuisance 

and damage to 
properties 

residential areas and other sensitive 
receptors, piling, use of jackhammer, 
etc.) will be carried out from 2100 hrs to 
0600 hrs along residential areas, 
hospitals and other sensitive receptors. 

    

Noisy construction activities will be 
avoided during religious or cultural 
events in close proximity to the roadside 
such as Friday prayers attended by 
Muslim Cham, when ethnic Khmer are 
attending temple festivals or holding 
weddings, etc. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

All construction equipment and vehicles 
shall be well maintained, regularly 
inspected for noise emissions,  and shall 
be fitted with effective muffler and other 
appropriate noise suppression 
equipment consistent with applicable 
national and local regulations. 

ditto Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Use only vehicles and equipment that 
are registered and have necessary 
permits. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEU 

Truck drivers and equipment operators 
shall avoid, as much as possible, the 
use of horns in densely populated areas 
and where there other sensitive 
receptors are found such as schools, 
temples, hospital, etc. are located. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Impose speed limits on construction 
vehicles to minimize noise emission 
along areas where sensitive receptors 
are located (houses, schools, temples, 
hospitals, etc.). 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

Provide temporary noise barriers (3-5 
meter high barrier can reduce 5-10 
dB(A), as necessary, if site works will 
generate high noise levels that could 
disturb nearby households, hospital, 
school and other sensitive receptors 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Avoid noisy construction activities in 
vicinity of sensitive receivers during 
night time or other sensitive periods 
(e.g. during school hours in vicinity of 
schools) 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

Truck drivers and equipment operators 
shall avoid, the use of horns 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Various 
construction 
activities, 
operation of 
construction and 
workers camps 

Improper handling and 

disposal of wastes could 
cause odor and vermin 
problems, pollution and 
flow obstruction of 
nearby watercourses 
and could negatively 
impact the landscape. 

Segregate and regularly collect wastes 
at worker camps and offices. 

Construction and 
workers camps 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Construction/workers’ camps shall be 
provided with garbage bins. 

Construction and 
workers camps 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Prohibit disposal of solid wastes into 
canals, rivers, other watercourses, 
agricultural field and public areas. 

Throughout 

project sites 

No additional 

cost 

Contractor DDIS, PMU/SEO 

There will be no site-specific landfills 
established by the contractors. All solid 
waste will be regularly collected and 
removed from the work camps and 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 
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Project Activity Potential 
Environmental 

Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 
Cost 

Responsibility 

Implementation Monitoring 

disposed to areas approved by local 
authorities. 

    

Prohibit burning of construction and 
domestic wastes. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Recyclables shall be recovered and sold 
to recyclers. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Residual and hazardous wastes shall be 
disposed of in disposal sites approved 
by local authorities. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Ensure that wastes are not haphazardly 
dumped within the project site and 
adjacent areas 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Establishment 
and operation of 
construction and 
workers camps 

Operation of these 
facilities will generate 
solid and liquid wastes 
and if improperly 
handled, these could 
cause health problems 
and pollution. 

Drainage shall be provided to facilitate 
the rapid removal of surface water from 
all areas and prevent flooding and 
accumulation of stagnant water. 

Construction/Work 
ers camps 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Provide adequate housing for all 
workers at the construction camps and 
establish clean canteen/eating and 
cooking areas. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Portable lavatories (or at least pit 
latrines in remote areas) shall be 
installed and open defecation shall be 
prohibited and prevented by cleaning 
lavatories daily and by keeping lavatory 
facilities clean at all times. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEU 

Provide separate hygienic sanitation 
facilities/toilets and bathing areas with 
sufficient water supply for male and 
female workers. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Wastewater effluents from contractors’ 
workshops and equipment washing- 
yards will be passed through 
gravel/sand beds and all oil/grease 
contaminants will be removed before 
wastewater is discharged. Oil and 
grease residues shall be stored in tightly 
covered drums. Such wastes shall be 
disposed consistent with national and 
local regulations. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Construction/workers camps shall be 
cleaned up after use to the satisfaction 
of MRD/SEU/DDIS and local 
community. All waste materials shall be 
removed and disposed to disposal sites 
approved by local authorities. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Land used for campsites shall be 
restored to the original condition as far 
as practicable and the area shall be 
planted with appropriate trees/shrubs as 
soon as practicable after it is vacated 
and cleaned. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Quarry and 
borrow site 
operation 

Operation of quarry and 
borrow sites could 
cause adverse impacts 
to surface water quality, 
elevated dust emission 
during excavation  
 

Prior to extraction, topsoil (about 15 cm) 
shall be stockpiled, preserved and then 
refilled after completion of quarry/borrow 
pit operation for rehabilitation purposes 
after excavation is over. 

All quarries and 
borrow areas 
operated for the 
project 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Dust control during transport (e.g., ditto Part of Contractor DDIS, PMU/SEO 
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Project Activity Potential 
Environmental 

Impacts/Concerns 

siltation of nearby water 
courses, damage to 
productive land and 
ecologically sensitive 
areas and pose health 
and safety risks. 

Proposed Mitigation Measures Location Estimated 
Cost 

Responsibility 

Implementation Monitoring 

water spraying on access roads and 
provision of truck cover) and excavation 
shall be undertaken in areas where 
there are sensitive receptors such as 
residential areas, school, hospital, etc. 

 contractor’s 

bid cost 
  

Long-term material stockpiles shall  be 
covered to prevent wind erosion. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

During quarry and borrow site operation, 
provide adequate drainage to avoid 
accumulation of stagnant water. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

The use of river bed sources shall be 
avoided, as much as possible, however 
if this is unavoidable the contractor shall 
minimize use of river bed for 
construction materials and sources of fill 
and quarry materials lying on small 
rivers and streams shall be avoided. 
Alluvial terraces or alluvial deposits 
which lie on the river beds but not 
covered by water in normal hydrological 
conditions shall be preferred. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Confine winning river bed materials to 
less than 20% of river width in any 
location and keep away from river 
banks. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

Protect and reinstate river banks if 
unexpected erosion occurs. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Quarry and borrow sites must be 
selected amongst those offering the 
highest ratio between extractive capacity 
(both in terms of quality) and loss of 
natural state. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Quarry and borrow sites lying close to 
the alignment, with a high level of 
accessibility and with a low hill gradient, 
are preferred. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

Upon completion of extraction activities, 
re-contour borrow/quarry pit wall or fill- 
up when there are available and suitable 
materials such as excavation spoils, 
replace topsoil, and re-vegetate with 
native species such as grasses and fast- 
growing shrubs and trees. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Upon completion of extraction activities, 
borrow pits shall be dewatered  and 
fences shall be installed, as appropriate, 
to minimize health and safety risks. 

ditto Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

In quarries in mountainous or hilly areas, 
or wherever slopes are important, 
terraces shall be cut after extraction, 
drainage system and vegetation cover 
shall be provided for rehabilitation to 
enhance slope stability 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Implement compensatory planting (at 

least one is to one ratio) if trees will 
have to be removed at quarry and 
borrow sites. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 
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Project Activity Potential 
Environmental 

Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 
Cost 

Responsibility 

Implementation Monitoring 

Borrow pits will be left in a tidy state with 
stable side slopes and proper drainage 
in order to minimize soil erosion, 
siltation of nearby bodies of water and to 
avoid creation of water bodies favorable 
for mosquito breeding. 

ditto Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

To avoid drowning when pits become 
water-filled, measures such as fencing, 
providing flotation devices such as a 
buoy tied to a rope, etc. shall be 
implemented. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

It is possible that villagers may request 
borrow pits to be left excavated so that 
they may be used as water reservoirs or 
fishponds. If this were to be agreed 
between the contractors and the 
villagers, all the full safety measures 
detailed above must be observed. Such 
agreements would be formalized in 
writing between the contractors and the 
villagers after full discussion with all 
concerned parties. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Use of 
hazardous 
substances such 
as fuel, oil, 
bitumen, etc. 

Pollution and safety 
risks due to use of 
hazardous materials 
and disposal of 
hazardous wastes 

Store fuel and hazardous substances 
and wastes in paved areas with roof and 
embankment. If spills or leaks do occur, 
undertake immediate clean up. 

Throughout 
project sites 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Train relevant construction personnel in 
handling of fuels and other hazardous 
substances as well as spill control 
procedures. 

All project roads Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Ensure availability of spill clean up 
materials (e.g., absorbent pads, etc.) 
specifically designed for petroleum 
products and other hazardous 
substances where such materials are 
being stored. 

Throughout 

project sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Segregate hazardous wastes (oily 
wastes, used batteries, fuel drums) and 
ensure that storage, transport and 
disposal shall not cause pollution and 
shall be undertaken consistent with 
national and local regulations. 

Designated 
storage sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Store waste oil, lubricant and other 
hazardous materials and wastes in 
tightly sealed containers to avoid 
contamination of soil and water 
resources. 

Designated 

storage sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Ensure all storage containers of 
hazardous substances and wastes are 
in good condition with proper labeling. 

Designated 
storage sites 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Regularly check containers for leakage 
and undertake necessary repair or 
replacement. 

Designated 

storage sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Store hazardous materials above flood 
level. 

Designated 
storage sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Storage areas for fuel, oil, lubricant, 

bitumen and other hazardous substance 
will be located at least 100 m away from 
any watercourses. 

Designated 
storage sites 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 
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Project Activity Potential 
Environmental 

Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 
Cost 

Responsibility 

Implementation Monitoring 

Storage areas will be bunded and 
provided with interceptor traps so that 
accidental spills do not contaminate the 
environment. 

Designated 

storage sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Storage, transport and disposal of 
hazardous wastes, including spill 
wastes, shall be consistent with national 
and local regulations. 

Throughout 
project sites 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Wherever possible, refueling will be 
carried out at a fuel storage area. 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Refuelling shall not be permitted within 
or adjacent to watercourses. 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Where significant amount of oily 
wastewater or spill/leakage of oil and 
grease may occur (e.g., equipment 
maintenance areas), drainage leading to 
an oil-water separator shall be provided 
for treatment of wastewater. The oil- 
water separator shall be regularly 
skimmed of oil and maintained to ensure 
efficiency. Discharge of oil-contaminated 

Throughout 

project sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Vehicle maintenance and refueling will 
be confined to areas in construction 
sites designed to contain spilled 
lubricants and fuel. 

Throughout 

project sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Bitumen shall not be allowed to enter 
either running or dry streambeds and 
nor will be disposed of in ditches or 
small waste disposal sites prepared by 
the contractor. 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Bitumen storage and mixing areas as 
well as storage areas for other 
petroleum products used in the 
preparation of the bitumen mixture shall 
be protected against spills and all 
contaminated soil must be properly 
handled according to national and local 
regulations. As a minimum, these areas 
must be provided with concrete flooring 
and surrounded by an embankment to 
readily contain and clean-up spills. 

Throughout 
project sites 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Adequate precaution will be taken to 
prevent oil/lubricant/ hydrocarbon 
contamination of channel beds. Spillage 
if any will be immediately cleared with 
utmost caution to leave no traces. 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

All areas intended for storage of 
hazardous materials will be quarantined 
and provided with adequate facilities 
(e.g., fire fighting equipment, sorbent 
pads, etc.) to combat emergency 
situations complying with all the 
applicable statutory stipulation. 

Designated 

storage sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Blasting Safety risks to workers 
and the public 

Blasting will be carried out only with 
permission of the concerned authority, 
using a pre-established schedule. 

All areas where 
blasting will be 
undertaken 

No additional 
cost 

Contractor DDIS, PMU/SEO 

All the statutory laws, regulation, rules 

etc., pertaining to acquisition, transport, 

Throughout 

project sites 

Part of 

contractor’s 

Contractor DDIS, PMU/SEO 
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Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 
Cost 

Responsibility 

Implementation Monitoring 

storage, handling and use of explosives 
will be strictly followed. 

 bid cost   

The timing will be made available to the 
local people within 500 m of the blasting 
site in all directions, depending on the 
total charge used. 

All areas where 
blasting will be 
undertaken 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Blasting will be held only during day time 
and shall be carried out not using high 
powered explosives. Under no 
circumstance will blasting be undertaken 
at night. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

Where possible blasting mats will be 
used to reduce noise levels when 
blasting is carried out to reduce flying 
rock. 

ditto Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

No blasting will take place without 
condition survey of the buildings within 
500 m and permission and monitoring 
by the DDIS 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

People living near blasting sites will be 
informed of blasting times prior to the 
blasting. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Warning sirens will be sounded before 
blasting. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Pre-splitting shall be undertaken. ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Where the vibration from blasting is 
exceeding the maximum permissible 
level, or damage occurs to local property 
information from the blasting shall be 
used to modify blasting patterns and 
calculate a reduced charge for future 
blasts 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Blasting shall be under careful and strict 
management/supervision of properly 
trained and licensed personnel. Workers 
at blasting sites will be trained prior to 
blast operations and provided with 
safety equipment and earplugs. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Observe proper warning and 
precautionary measures to ensure 
safety of residents, pedestrians, 
motorists and structures during blasting. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

All expenses/costs to address injuries, 
damage to properties, accidents, etc. 
due to blasting shall be shouldered by 
the contractor. 

ditto Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Earthworks/exca 
vation 

Improper spoils 
disposal could cause 
deterioration of water 
quality, damage to 
productive land and 
flow obstruction of 
water courses. 

Provide grass cover and other suitable 
slope stabilization measures  on road 
embankment slopes and on long term 
stockpile of spoils. 

Throughout 

project sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Spoil disposal shall not cause 
sedimentation and obstruction of flow of 
watercourses, damage to agricultural 
land and densely vegetated areas. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

The spoils disposal site shall be located ditto Part of Contractor DDIS, PMU/SEO 
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Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 
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Responsibility 

Implementation Monitoring 

at least 50 m from surface water 
courses and shall be protected from 
erosion by avoiding formation of steep 
slopes, provisions of adequate drainage 
and grassing. 

 contractor’s 

bid cost 
  

Spoils shall only be disposed to areas 
approved by local authority. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Water courses (rivers, canals, etc.) shall 
be kept free of excavation spoil and 
construction debris, floating and 
submerged. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Spoil and construction materials 
stockpile area shall be located away 
from waterbodies and under no 
circumstances will these materials be 
dumped into watercourses. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

Dredged and excavated materials shall 
be reused or provided to local residents 
as soon as possible, if they require such 
materials, for land reclamation. The 
remaining spoils can be disposed into 
low elevation sites for road construction. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Bridge works Bridge repair and 
replacement could 
cause obstruction of 
river flow and 
deterioration of water 
quality due to siltation 

Rocks, stones, soil and other materials 
shall not be dumped onto rivers and 
streams. 

All bridge reoair 

and replacement 
sites 

No additional 

cost 

Contractor DDIS, 

PMU/SEO/PDRD 

Ensure bridge works shall not cause 
obstruction of river flow and flooding of 
adjacent area. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

At bridge repair and demolition sites, the 
bridge structure will not be dropped into 
the river but alternative means will be 
used to avoid "dropping the bridge" into 
rivers/streams. This shall be done by 
"sawing" appropriate sections of the 
bridge and using cranes to lift these 
sections away or alternatively by 
construction of a platform onto which the 
bridge could be lowered. 

ditto Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Cofferdams, silt fences, sediment 
barriers or other devices will be used as 
appropriate based on the design to 
prevent migration of silt during 
excavation and boring operations within 
streams. If cofferdams are used, these 
will be dewatered and cleaned to 
prevent siltation by pumping from 
cofferdams to a settling basin or a 
containment unit. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Exposed surfaces shall be provided with 
native grasses and creepers to reduce 
runoff as early as possible in 
construction. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Transport of 
materials and 
spoils, operation 

Damage to community 

utilities such as water 
supply pipes, irrigation 

The contractor shall not allow 

overloading of trucks used for all project- 
related activities. 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 
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Proposed Mitigation Measures Location Estimated 
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Responsibility 

Implementation Monitoring 

of construction 
equipment and 
various 
construction 
activities 

canals, drainage, etc. 

may occur during 
construction activities. 

     
The contractor shall immediately repair 
any damage caused by the Project to 
community facilities such as water 
supply, power supply, irrigation canals, 
drainage and the like. Adequate 
compensation shall be paid to affected 
parties, as necessary. 

ditto Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Access roads damaged during transport 
of construction materials and other 
project-related activities shall be 
reinstated upon completion of 
construction works. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Bridge works, 
stockpiling of 
construction 
materials and 
spoils, use of 
hazardous 
materials and 
earthworks 

Deterioration of surface 

water quality, flooding 
and flow obstruction of 
watercourses 

Firmly consolidate river banks using 
stones, concrete and other suitable 
retaining measures at each bridge 
construction site and ensure that water 
courses (rivers, canals, etc.) shall be 
kept free of excavation spoil and 
construction debris, floating and 
submerged. 

Throughout 

project sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Spoils, construction wastes and 
construction materials stockpile area 
shall be located away from water bodies 
and under no circumstances will these 
materials be dumped into watercourses. 

Throughout 

project sites 

No additional 

cost 

Contractor DDIS, PMU/SEO 

Do not fill up canals and creeks at the 
construction site. In case filling of local 
drainage system is extremely 
necessary, consultation with local 
authorities shall be undertaken and their 
permission obtained beforehand. An 
alternative drainage shall be established 
before the existing canal is filled-up. 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Prohibit placement of construction 
materials, waste storage areas or 
equipment in or near drainage channels 
and water courses. 

Throughout 

project sites 

No additional 

cost 

Contractor DDIS, PMU/SEO 

Discharge of oily wastewater, fuel, 
hazardous substances and wastes, and 
untreated sewage to 
watercourses/canals and on the 
ground/soil shall be prohibited. 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Provide adequate drainage at the 
construction sites and other project 
areas to avoid flooding of surrounding 
areas and minimize flow obstruction of 
existing watercourses. 

Throughout 

project sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Regularly inspect and maintain all 
drainage channels to keep these free of 
obstructions. 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Slope stabilization measures (e.g., 
planting of fast growing native species of 
grass and shrubs, etc.) shall be 
implemented on exposed surfaces along 
river embankments to reduce material 
wash-away. 

Throughout 

project sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Construct retaining structures such as 
gabion baskets, rip-rap, etc. for river 

Throughout 
project sites 

Part of 
contractor’s 

Contractor DDIS, PMU/SEO 
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Impacts/Concerns 

Proposed Mitigation Measures Location Estimated 
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Responsibility 

Implementation Monitoring 

bank protection.  bid cost   
Road and bridge 
works 

Traffic disruption and 
obstruction of access to 
roadside properties 

In cooperation with the local traffic 
authorities, properly organize transport 
of materials for the project to avoid 
congestion. 

All project roads 
and access roads 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Set up clear traffic signal boards and 
traffic advisory signs  at the roads going 
in and out the road and bridge 
construction sites to minimize traffic 
build-up. 

Throughout 
project sites, 
where appropriate 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Regularly monitor traffic conditions 
along access and Project roads to 
ensure that project vehicles are not 
causing congestion. 

Throughout 

project sites 

No additional 

cost 

Contractor DDIS, PMU/SEO 

Provide sufficient lighting at night within 
and in the vicinity of construction sites. 

Throughout 
project sites, 
where appropriate 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Implement suitable safety measures to 
minimize risk of adverse interactions 
between construction works and traffic 
flows through provision of temporary 
signals or flag controls, adequate 
lighting, fencing, signage and road 
diversions, as necessary. 

Throughout 
project sites 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Provide safe temporary accesses to 
properties and establishments affected 
by disruption to their permanent 
accesses. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Reinstate good quality permanent 
accesses following completion of 
construction. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Provide safe vehicle and pedestrian 
access around construction areas. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Provide adequate signage, barriers and 
flag persons for traffic control. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

If necessary, traffic will be diverted for 
safe and smooth movement of vehicles 
to ensure smooth traffic flow and 
minimize accidents, traffic hold ups and 
congestion. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

The diversion signs would be bold and 
clearly visible particularly at night. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Temporary bypasses will be constructed 
and maintained (including dust control) 
during the construction period 
particularly at bridge crossings. Location 
of temporary bypasses shall be agreed 
with local authorities and such sites shall 
reinstated upon completion of works. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Earthworks, 
stockpiling and 
roadworks 

Soil erosion On hill slopes and other potentially 
erodible places along the roadside, 
appropriate native vegetation that 
retards erosion will be planted. 

Throughout 
project sites 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

As much as possible, construction 
activities in hilly areas are to be 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 
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Proposed Mitigation Measures Location Estimated 
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Implementation Monitoring 

undertaken during dry season only.     
Road embankments and slopes shall be 
monitored during construction for signs 
of erosion, vegetative cover shall be 
provided on slopes by planting native 
grass and creepers on erosion prone 
sections. 

ditto Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Long-term material stockpiles will be 
covered with native species of grass or 
other suitable materials to prevent wind 
erosion. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Operation of 
construction 
equipment and 
vehicles, site 
works, spoils 
disposal and 
presence of 
workers 

Impacts to flora and 

fauna 
Spoils and all types of wastes shall not 
be dumped into forested areas, 
agricultural land, densely vegetated 
areas, and water courses. 

Throughout 

project sites 

No additional 

cost 

Contractor DDIS, PMU/SEO 

Workers shall be prohibited from 
collecting firewood and construction 
materials from surrounding forests, and 
from hunting wild animals. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

As the project will not require road 
widening, ensure that construction 
works are carried out without 
unnecessary clearing of roadside 
vegetation. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

The contractor shall prohibit cutting of 
trees for firewood and for use in for 
construction-related activities 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

Construction vehicles will operate within 
the corridor of impact, i.e., 
approximately within ROW, to avoid 
damaging soil and vegetation. It will be 
most important to avoid soil compaction 
around trees. Generally the rule will be 
to avoid driving heavy equipment or 
trucks anywhere into the 'drip-line' of a 
tree (defined as imaginary line around a 
tree where rainwater falls freely to 
ground unimpeded by the tree's foliage) 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

The contractor will not use or permit the 
use of wood as a fuel for the execution 
of any part of the Works, including but 
not limited to the heating of bitumen and 
bitumen mixtures, and to the extent 
practicable shall ensure that fuels other 
than wood are used for cooking, and 
water heating in all his camps and living 
accommodations. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

Contractor shall not buy or use wood 
from the illegal sources (that come from 
the illegal logging) 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Construction camps, asphalt mixing 
plants, material storage sites and other 
project facilities shall not be located in 
the forest areas and other densely 
vegetated sites. 

ditto No additional 

cost 

Contractor DDIS, PMU/SEO 

Contractor will take all precautions 
necessary to ensure that damage to 
vegetation is avoided due to fires 
resulting from execution of the works. 

ditto Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 
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The Contractor will immediately 
suppress the fire, if it occurs, and shall 
undertake replanting to replace 
damaged vegetation. 

    

As much as possible, bridge works will 
be scheduled in dry season to minimize 
adverse impacts to fishery, river water 
quality and other aquatic resources. 

ditto No additional 
cost 

Contractor DDIS, PMU/SEO 

Construction 
works, operation 
of workers 
camps 

Health and safety risks 
to workers and the 
public 

Conduct orientation for construction 
workers regarding emergency response 
procedures and equipment in case of 
accidents (e.g., burns from hot bitumen, 
spills of hazardous substances, etc.), 
fire, etc.; health and safety measures, 
such as on the use of hot bitumen 
products for paving of Project roads, 
etc.; prevention of HIV/AIDS, malaria, 
diarrhea, and other related diseases. 

Throughout 
project sites 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Provide drainage at construction sites 
and workers camps to prevent water 
logging/ accumulation of stagnant water 
and formation of breeding sites for 
mosquitoes. 

Throughout 
project sites 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Provide fire fighting equipment and 
appropriate emergency response 
equipment (based on on-going 
construction activities) at the work areas 
and at construction and workers camps. 

Throughout 

project sites 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Provide first aid facilities that are readily 
accessible by workers. 

Throughout 
project sites 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

At the workers camps, provide adequate 
housing for all workers at the 
construction camps, provide reliable 
supply of potable water, install separate 
hygienic sanitation facilities/toilets and 
bathing areas with sufficient water 
supply for male and female workers and 
establish clean eating areas and 
kitchen. 

Workers camps Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Provide workers with appropriate safety 
equipment/devices (such as dust mask, 
hard hats, safety shoes, goggles, ear 
plugs, etc.) and strictly require them to 
use these as necessary. 

Throughout 
project sites 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Install sign boards, lighting system at the 
construction sites, borrow pits, or places 
which may cause accidents for people 
and workers 

Throughout 

project sites, 
where appropriate 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Strictly impose speed limits on 
construction vehicles along residential 
areas and where other sensitive 
receptors such as schools, hospitals, 
and other populated areas are located. 

Throughout 
project sites, 
where appropriate 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Educate drivers on safe driving practices 
to minimize accidents and to prevent 
spill of hazardous substances and other 
construction materials during transport. 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Barriers (e.g., temporary fence) shall be Throughout Part of Contractor DDIS, PMU/SEO 
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installed at construction areas to deter 
pedestrian access to these areas except 
at designated crossing points. 

project sites, 

where appropriate 

contractor’s 

bid cost 
  

Sufficient lighting at night as well as 
warning signs shall be provided in the 
periphery of the construction site. 

Throughout 
project sites, 
where appropriate 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

The general public/local residents shall 
not be allowed in high – risk areas, e.g., 
excavation sites and areas where heavy 
equipment is in operation. 

Throughout 
project sites, 
where appropriate 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Ensure proper collection and disposal of 
solid wastes within the construction 
camps consistent with local regulations. 

Construction/work 

ers camps 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Provide fencing on all areas of 
excavation greater than 2 m deep. 

Throughout 
project sites, 
where appropriate 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Ensure reversing signals are installed on 
all construction vehicles. 

Throughout 
project sites 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Measures to prevent malaria shall be 
implemented (e.g., provision of 
insecticide treated mosquito nets to 
workers, spraying of insecticides, 
installation of proper drainage to avoid 
formation of stagnant water, etc.). 

Construction/work 

ers camps 

Part of 

contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Discharge of untreated sewage shall be 
prohibited. 

Construction/work 
ers camps 

Part of 
contractor’s 
bid cost 

Contractor DDIS, PMU/SEO 

Operation of 
construction/  
workers camps 

Social conflicts Regularly inform in advance the local 
officials and local residents on the 
location and schedule of construction 
activities which may cause impacts on 
the environment and life of people (e.g., 
road sections to be constructed; roads 
used for transport, locations of worker 
camps etc.). 

Throughout 

project sites 

No additional 

cost 

Contractor DDIS, PMU/SEO 

Locate construction camps away from 
communities (at least 300 m away) in 
order to avoid social conflict in using 
resources and basic amenities such as 
water supply. 

Construction/ 
workers camps 

No additional 
cost 

Contractor DDIS, PMU/SEO 

Maximize number of local people 
employed in construction works. 

Throughout 
project sites 

 Contractor DDIS, PMU/SEO 

Maximize goods and services sourced 

from local commercial enterprises. 

Throughout 

project sites 
 Contractor DDIS, PMU/SEO 

Operation 

Increased 
number of 
vehicles 

Elevated noise levels Along schools, hospitals, etc., provide 
traffic signs prohibiting blowing of horns 
and impose speed limits 

All project roads Part of 
project cost 

PDRD, Local 
traffic authority 

MRD/PMU 

Road safety risks Implementation of a community-based 
road safety program under the Project to 
increase safety awareness. The 
program includes education program for 
schools, drivers, road users, and the 
community. 

All project roads Part of 

project cost 

PDRD MRD/PMU 

Proper maintenance of traffic signs, 
markings and other devices used to 
regulate traffic at appropriate places. 

All project roads Part of 
project cost 

PDRD, Local 
traffic authority 

MRD/PMU 

Potential damage to the Under the Project, each project province Road 2620 Part of PDRD MCFA 
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archaeologically 
significant site Prasat 
Sambour Preikuk (PSP) 

shall be provided with portable weigh 
scales to control overloading of trucks. 
This measure will help ensure that 
overloaded trucks shall not be allowed 
to pass through PSP and other Project 
roads. 

(Kampong Thom) 

and other project 
roads 

project cost   

Speed restrictions shall be implemented 
within PSP to minimize vibration due to 
passage of trucks and other vehicle 
types. Traffic calming devices such as 
speed bumps shall also be provided, as 
necessary. 

Road 2620 
(Kampong Thom) 

Part of 
project cost 

PDRD MCFA 

Increased 
number of 
tourists/visitors to 
PSP due to 
improved access 

Generation of additional 

solid waste and sewage 

MRD to provide funding assistance to 

MCFA for the construction of additional 
toilets and provisions of garbage bins 
within PSP. 

Prasat Sambour 

Preikuk 

USD 2,000 MRD MCFA 

 

B.        Monitoring 
 

80.         Table VIII.2  presents the environmental monitoring activities to be undertaken during 
various project phases. Monitoring of the contractor‟s environmental performance in terms of 
implementation of mitigation measures for pre-construction and construction phases shall be 
undertaken by the detailed design and implementation consultant (DDIS). The DDIS shall also 
conduct ambient measurements (dust, noise and surface water quality) and shall assist the 
MRD in preparing semi-annual environmental monitoring reports for submission to ADB. The 
monitoring reports shall describe progress with the implementation of the EMP and compliance 
issues and corrective actions, if any. 

 
Table VIII.2. Environmental Monitoring Measures 

 

Aspects/Parameters to be Monitored and Applicable 
Standards 

 

Location 
 

Means of Monitoring 
 

Schedule/Frequency 
 

Responsible to 
Undertake 
Monitoring 

 

Pre-construction     
 

1. Completion of detailed design in accordance with 
EMP requirements to address climate change 
and hydrological impacts (see IEE Table VIII.1) 

 

Phnom Penh 
 

Review of detailed design 
documentation 

 

Prior to approval of 
detailed design 

 

MRD/PMU 

 

2. Implementation of all mitigation measures 
specified in IEE Table VIII.1  on the following: 

    

 

a. UXO clearing 
 

All project roads 
 

Confirm necessary UXO removal 
is completed and certified by 
authorized UXO clearing firm 

 

Prior to start of site 
works 

 

DDIS, 
MRD/PMU 

 

b. establishment of grievance redress 
mechanism (GRM) 

 

All project roads 
 

Confirm GRM is established and 
disclosed to the public 

 

Prior to start of site 
works 

 

DDIS 

 

c. avoidance of encroachment  on 
historical/cultural areas 

 

Road 2620 and Road 
266D 

 

Confirm that all required 
mitigation measures are 
implemented, coordinate with 
APSARA and MCFA 

 

During detailed 
design, prior to start 
of site works 

 

DDIS, 
MRD/PMU 

 

d. siting of quarry and borrow areas consistent 
with EMP 

 

All project roads 
 

Check contractor’s construction 
materials plans, site visit 

 

Prior to establishment 
of quarry and borrow 
areas 

 

DDIS, 
MRD/PMU 
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Aspects/Parameters to be Monitored and Applicable 
Standards 

 

Location 
 

Means of Monitoring 
 

Schedule/Frequency 
 

Responsible to 
Undertake 
Monitoring 

 

e. siting of various project facilities 
(workers/construction camps, crushing 
plants, asphalt plants, etc.) consistent with 
EMP 

 

All project roads 
 

Check contractor’s facilities 
location plans, site visit 

 

Prior to establishment 
of contractor’s 
facilities 

 

DDIS, 
MRD/PMU 

 

f. relocation of community facilities (e.g., water 
supply pipelines, irrigation canal, etc.) 

 

All project roads 
 

Site visit, confirm with local 
officials 

 

Prior to start of site 
works 

 

DDIS, 
MRD/PMU 

 

3. Ambient surface water quality (fecal coliform, 
dissolved oxygen,pH, oil and grease, suspended 
solids, biological oxygen demand – 5 days or 
BOD5) to be compared to standards specified in 
Subdecree on Water Pollution Control, 1999 (No. 
27 ANK.BK) 

 

All project roads --- on 
rivers or streams close to 
proposed sites for 
construction/workers 
camps 

 

Field sampling 
 

Once, prior to 
establishment of 
workers/construction 
camps 

 

DDIS 

 

Construction     
 

4. Implementation of construction phase 
environmental mitigation measures specified in 
IEE Table VIII.1 

 

Locations indicated in 
IEE Table VIII.1 for 
specific mitigation 
measures 

 

Site visit, interviews with local 
residents, coordination with 
concerned agencies (e.g., 
APSARA, MCAFA, local traffic 
authorities, etc.) 

 

Quarterly (on a 
regular basis) 

 

Random checks and 
to validate complaints 

 

DDIS, 
MRD/PMU/SEU, 
PDRDs 

 

As appropriate – 
APSARA, MCFA 

 

5. Noise in dB(A) compared to standards specified 
in Subdecree on the Control of Air Pollution and 
Noise Disturbance, 2000 (No. 42 ANK.BK) 

 

All project roads and other 
areas where project- 
related activities are 
undertaken 

 

Noise measurement 
 

In response to 
complaints 

 

DDIS 

 

6. Total suspended particulate/dust compared to 
standard specified in Subdecree on the Control of 
Air Pollution and Noise Disturbance, 2000 (No. 
42 ANK.BK) 

 

All project roads and other 
areas where project- 
related activities are 
undertaken 

 

Field sampling 
 

In response to 
complaints 

 

DDIS 

 

7. Ambient surface water quality (fecal coliform, 
dissolved oxygen,pH, oil and grease, BOD5) 

 

8. Other parameters to be sampled, as appropriate, 
to validate complaints and pollution event(s) due 
to project aactivities 

 

Upstream, midstream and 
downstream of rivers and 
stream close to 
construction/workers 
camps 

 
 

Other locations to validate 
complaints or where 
pollution occurred due to 
the project (e.g., fuel spill) 

 

Field sampling 
 

Quarterly and in 
response to 
complaints/validate 
pollution events 

 

DDIS 

 

Operation     
 

9. Potential damage to archaeological structures 
within Prasat Sambour Preikuk due to vibration 
generated by increased traffic  and  overloaded 
vehicles. 

 

Road 2620 
 

Site inspection 
 

On-going, as part of 
respective mandates 
of MCFA and PDRD 

 

MCFA, PDRD 

 

10.   Newly paved road do not lead to encroachment 
on precious ecology (Boeung Per Wildlife 
Sanctuary) 

 

Road 2KT2 
 

Patrolling to avoid illegal 
activities (e.g., illegal logging, 
poaching, etc.) within the core 
and buffer areas of Boeung Per 
Wildlife Sanctuary. 

 

On-going, as part of 
MOE’s mandate 

 

MOE 
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81. The estimated costs for implementing the EMP are provided in Table VII.3 as follows: 
 

Table VIII.3: Estimated Costs for EMP Implementation (4 years) 

Item Estimated Total Cost (USD) 

1.  Environmental monitoring to be undertaken by 
DDIS environment specialists 

 

a.   International (1 person for 4 months 
USD20,000/month) 

80,000 

b.   National (1 person for 4 months @ 
USD1,500/month) 

6,000 

2.  Environmental management capacity building 
program/training to be undertaken by DDIS for 
SEU staff (estimates only, to be determined 
during Project implementation) 

20,000 

3.  Environmental effects monitoring for noise, dust 
and surface water quality (allow USD 
1,000/quarter) 

16,000 

4.  Construction phase mitigation measures 
(included in project costs) 

N/A 

5.  Operation phase mitigation measures (provision 
of toilets and garbage bins at Prasat Sambour 
Preikuk) 

2,000 

6.  Transportation for environmental monitoring (@ 
USD1000/quarter for 4 years) 

16,000 

Sub-total 140,000 

7.  Contingency (15%) 21,000 

Total 161,000 

 
 

C. Implementation Arrangements 
 

82. The table below shows the institutional responsibilities for implementation of the EMP. 
 

Table VIII.4: Responsibilities for EMP Implementation 
Agency Responsibilities 

Ministry of Rural 
Development 
(MRD) 

 Executing agency, shall ensure that sufficient funds are available to 
properly implement the EMP 

 Ensure that all Project components, regardless of financing source, 
complies with the provisions of the EMP and ADB Safeguard Policy 
Statement 2009 (SPS) 

 Ensure  that  Project  implementation  complies  with  Government 
environmental policies and regulations 

 Ensure that tender and contract documents include the EMP 

 Establish   a   Social   and   Environmental   O f f i c e  during   
Project implementation 

 Submit semi-annual monitoring reports on EMP implementation to 

  ADB   
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Agency Responsibilities  

 

 

Project 
Management Unit 
(PMU)/Social and 
Environmental Unit 
(SEU) 

 Responsible for overall project implementation, management and 
coordination; 

 Include the EMP in the tender and contract documents; 

 Ensure that EMP provisions are strictly implemented during various 
project phases (design/pre-construction, construction and operation) 
to mitigate environmental impacts to acceptable levels 

 Undertake monitoring of the implementation of the EMP (mitigation 
and monitoring measures) with assistance from DDIS. 

 With support from DDIS, prepare semi-annual environmental 
monitoring reports for submission to ADB. 

 Ensure that Project implementation complies with ADB's Safeguard 
Policy Statement (SPS) principles and requirements 

 Commit and retain dedicated staff for the SEO to oversee EMP 
implementation 

 Ensure that environmental protection and mitigation measures in the 
EMP are incorporated in the detailed design 

 Obtain necessary approval(s) from MOE prior to award of civil works 
contracts 

 Prior to start of site works, establish an environmental grievance 
redress mechanism, as described in the IEE, to receive and facilitate 
resolution of affected peoples' concerns, complaints, and grievances 
about the Project's environmental performance 

 With assistance from DDIS, prepare semi-annual environmental 
monitoring reports for submission to ADB 

 Based on the results of EMP monitoring, identify environmental 
corrective actions and prepare a corrective action plan, as 
necessary, for submission to ADB 

 

Detailed Design and 
Implemenation 
Supervision 
Consultant (DDIS) 

 Incorporate into the project design the environmental protection and 
mitigation measures identified in the EMP for the design/pre- 
construction stage; 

 Assist PMU/SEO to ensure that all environmental requirements and 
mitigation measures from the IEE and EMP are incorporated in the 
bidding documents and contracts 

 Prior to start of site works, assist MRD in establishing a grievance 
redress mechanism as described in the IEE, 

 Implement all mitigation and monitoring measures for various project 
phases specified as DDIS‟s tasks in the EMP 

 Undertake environmental management capacity building activities for 
SEO as required in the EMP 

 Undertake regular monitoring of the contractor‟s environmental 
performance as scheduled in the EMP 

 Conduct field measurements for surface water quality, dust and noise 
as required in the EMP 

 

Contractor  Provide sufficient funding and human resources for implementation of 
the EMP 

 Ensure proper and timely implementation of required pre-construction 
and construction mitigation measures in the EMP 

 Implement additional environmental mitigation measures, as 
necessary 

PDRD  Responsible for operation and maintenance of Project road 
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Agency Responsibilities  

 

 Implement EMP mitigation and monitoring measures during operation 
 

Ministry of 
Environment 
(MOE), APSARA, 

 Issue necessary approvals to the Project prior to implementation 

 Undertake monitoring of the Project based on their mandate 

  MCFA   
 
 
 

D.        Capacity Building 
 

83.         With the assistance of DDIS, MRD shall establish a Social and Environmental 
Of f i ce  (SEO) to meet the safeguards requirements of ADB and other international financing 
institutions in terms of adequate environmental monitoring and evaluation of rural road 
projects. Office space for the SEO will be provided by MRD and operating resources will be 
provided under the Project for a period of 24 months, after which, costs shall be  shouldered by 
MRD budget. The staff of MRD assigned to the SEO requires practical training which will be 
provided both locally, regionally and internationally. Thus, study tours will be undertaken to 
develop the in-depth knowledge required to be able to function as an effective SEO for MRD. 
The SEO will then provide social and environmental safeguards training and pro-poor 
approaches to rural transport issues to each of the provincial Department of Rural Roads 
(PDRD). The provision of this capacity building support is included under this project. The tasks 
of the DDIS tasks will include: 

 
i) Planning and design functions in the establishment of the SEO at MRD, 

 

ii) Establish  links  and  cooperation  between  the  SEO  and  the  Ministry  of  the 
Environment  and  the  Ministry  of  Fine  Arts  and  Culture,  and  other  concerned 
agencies, 

 

iii) Undertake study tours for the SEO staff: regionally and elsewhere, 
 

iv) Prepare training materials and  train  SEO  staff  in  the  scope and  detail of  their 
responsibilities, and 

 

v) Prepare the SEO staff so they can inform and train staff of other offices of MRD/ 
PDRDs 
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IX. CONCLUSION AND RECOMMENDATIONS 
 
84.      Results  of  the  initial  environmental  examination  (IEE)     show  that  only  minor 
environmental impacts are anticipated. Such impacts will be experienced during site works 
mainly due to dust and noise emissions as well as potential occupational and community health 
and safety risks, but can be mitigated. None of the project roads traverses the buffer and core 
zones of ecologically protected areas. With regard to culturally protected sites, the road 
improvements in Kampong Thom will include the buffer and core zones of the Prasat Sambour 
Preikuk temple which is proposed for classification as a UNESCO World Heritage Site. While 
the proposed road to be improved in Siem Reap is within the Angkor Protected Landscape, the 
existing project road does not pass through the complex itself and the nearest archaeological 
structure to the road is 1.8 km away. Certifications of no objection on the Project have also been 
obtained from the management authorities of Prasat Sambour Preikuk and Angkor Wat. To 
avoid or mitigate negative impacts arising from the Project, an environmental management plan 
(EMP) detailing mitigation measures and monitoring activities have been prepared as part of the 
IEE. Public consultations involving affected people and local officials have been conducted 
during  the  preparation  of  the  IEE  in  compliance  with  ADB  information  disclosure  and 
consultation requirements through focus group discussions and individual interviews in all seven 
provinces. To ensure that Project is carried out consistent with the EMP requirements, MRD 
shall specify in the tender documents and civil works contracts implementation of the EMP. 
MRD shall be assisted by the detailed design and implementation supervision (DDIS) consultant 
in monitoring the environmental performance of contractors. The DDIS consultant shall also 
undertake environmental management capacity building to the Social and Environmental Office 
which has been established within MRD during Project implementation. 
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APPENDIX 1: Letter from Ministry of Environment – Certifying that the Subproject Roads are 
Outside the Boueng Per Wildlife Sanctuary and Kirirom National Park 

 

 
 

KINGDOM OF CAMBODIA 
Nation Religion King 

******** 
 
Ministry of Environment 
No. 251 Phnom Penh, 30 April 2010 

 
To: H.E Minister of Rural Development 

 
Subject: Proposal for a map and confirmation on geographic location of two lines of road 

related to conserved wildlife sanctuary of Prey Boeung Per and Preak Soramrith- 
Kosamak National Park “Kirirum” 

 
Re: Letter No. 0407/10 dated 24 March 2010 of Ministry of Rural Development. 

 
As the above subject and reference, I would like to inform H.E Minister that the Ministry 
of  Environment would like to  support the Rural Roads Improvement Project of  the 
Ministry of Rural Development under funding support from Asian Development Bank for 
improving two lines of rural road in Kampong Thom and Kampong Speu Province, which 
will be implemented in 2011. 

 
Based on the study of coordinates that the Ministry of Rural Development sent to the 
Ministry of Environment revealed that the location of improving two lines of road that first 
line is 66.20 km in Kampong Thom Province (Road No: 2620) linking from Prasat Sambo 
Prey Kuk to Sandan District and second line is 23.90 km in Kampong Speu Province, 
linking from Kiri Raksmey Commune to Dokpo Commune, Phnom Sruoch District not 
within the conserved wildlife sanctuary of Prey Boeung Pe and Preah Saramrith- 
Kosamak National Park “Kirirum” So, the road improvement project of two roads is not 
within the natural protected area under control of Ministry of Environment. Please see 
attached map of the studied two-road locations showing that these are not within the 
natural protected area. 

 
As mentioned above, please H.E Minister be informed and check. 

 
 

Faithfully, 
 

Senior Minister, Minister of Environment 
 

MOK MARETH 
Bio. Dr. 

 
CC: 

- Cabinet Council of Ministers 
- Ministry of Interior 
- Ministry of Land Management, Urban Planning & Construction 

- Archives 
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APPENDIX 2: Letter from APSARA Authority – Endorsement of Proposed Subproject Road 
within Angkor Protected Landscape 

 
 

 
 
APSARA AUTHORITY 

No.043/10 rbqt 

KINGDOM OF CAMBODIA 
Nation Religion King 

 

Director General of APSARA Authority 
Respectfully to 

Your Excellency Minister of Rural Development 
 

Subject :    Request for improvements of one line rural road with DBST asphalt paving, with 
a total length of 40 km, started from a Vong Thom road to Kukdoung Commune, 
Angkor Thom District, Siem Reap Province, of the Ministry of Rural Development. 

References : Letter No.  0091/10 k>G>C dated 21  January 2010 of  the  Ministry of  Rural 
Development. 
Letter No. 044/010 m>G>C dated 20 January 2010 of the Provincial Department 
of Rural Development in Siem Reap. 

 
With reference to the above subject and references, I am hereby honored to inform Your 
Excellency, Minister that APSARA Authority agrees in principle and supports the Rural Road 
Improvement Project with a total length of 40 km, in paving of DBST asphalt, starting from 
Angkor Thom District to Angkorchum up to Varine District, to be undertaken by the Ministry of 
Rural Development. 

 
On the other hand, for the road section which passes through the first and second conservation 
zones of the Angkor Park with a total length of 3.76 km of the above mentioned project, 
APSARA Authority would like to raise some information with regards to the other road 
construction within this protected area to people and tourists, and to promote the value of resort 
as a world heritage, as follows: 

 
- For the Project of the National Road No. 67: the Ministry of Public Works and 

Transport has agreed with the request of APSARA Authority to construct this 
road outside the Zone of Angkor Park to prevent heavy vehicles from passing 
through the Angkor Resort. 

- For two bypass roads of Angkor  with a total length of 15 km supported by the 
Government of Korea, the construction of which is coordinated with APSARA 
Authority, these will divert traffic from areas close to the temples within a small 
and a big surrounding zone, and will facilitate medium type of transportation. 

- In the near future, APSARA Authority is going to build a bypass road for the 
Angkor Park, which is supported by the government of Korea, with a total length 
of 21.5 km (as attached map herewith),  to facilitate circulation of people, tourists 
and the medium types of transportation and to divert traffic from areas close to 
the temple sites. 

 
As above mentioned, by doing road improvement with a total length of 3.76 km of the above 
mentioned project, which passes through first and second conservative zones of Angkor Park, 
in order to preserve the value of Angkor Resort as world heritage, APSARA Authority would like 
to  provide  recommendations and  necessary  conditions  for  the  road  section  improvement 
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passing through the second conservative zone and first conservative zone, which are going to 
be constructed by the Ministry of Rural Development, as follow: 

 
1.  For the road section improvement with a total length of 2.56 km passed through 

the second conservative zone, started from boundary of Kukdoung Commune, 
Angkor Thom District, Siem Reap Province to boundary of the first conservative 
zone of Angkor Resort (closed to the office of Angkor Thom District), APSARA 
Authority agrees with the proposal requested by the Ministry of Rural 
Development. 

2.  For the road section improvement with a total length of 1.2 km started from a 
cross point between street and boundary of the first conservative zone (close to 
the office of Angkor Thom District) up to a Vong Thom road that is at the corner 
of Prear Khan Temple of Angkor Resort, the Ministry of Rural Development shall 
follow the following conditions: 

-  Width of road improvement should not be exceeded 5 m, 
-  The height of DBST embankment should be the same as the height of the 

current road embankment. 
3.  The excavation areas for fill materials for the above 2 road sections which are 

mentioned in  points  1  and  2  should  be  done  outside  the  first  and  second 
conservative zones of Angkor Resort. The excavation is strongly prohibited within 
the first and second conservative zones of Angkor Resort. 

4. APSARA Authority shall be informed before commencement of the road 
improvement project implementation and excavation that is outside the first and 
second conservative zones. APSARA can appoint the officials to coordinate with 
MRD to avoid impacts to undiscovered archaeological relics. 

5.  Besides, if the Ministry of Rural Development already sets up the Committee of 
Road Improvement Project, a representative from APSARA Authority should be a 
member of this committee, to effectively facilitate project implementation and to 
avoid impacts on the value of Angkor Resort as world heritage. 

 
As above mentioned, Would Your Excellency Minister, please be informed and coordinat with a 
great favor. 

 
Attached herewith 

 
- Boundary map remarked as conservative zone of Angkor Resort 1 copy 
- Boundary map showing ring roads supported by government of Korea  1 copy 
- Map remarked cross roads of first and second conservative zones 1 copy 

 
Please accept, Your Excellency, the assurances of my highest consideration. 

 
 

CC 
-   Cabinet of Deputy Prime Minister, Minister in charge of OCM, 

and Chairman of APSARA Authority 
-   Governor of Seam Reap Province and Deputy of Board Director of 

APSARA 
- Provincial Police Department of Seam Reap 
-   Office of Patrimony Police in Seam Reap 
-   Office of Tourism Police in Seam Reap 
-   Provincial Department of Rural Development in Seam Reap 
-   All departments of APSARA 

“For information” 
-  Archives & Chrono. 

Siem Reap, February 12, 2010 
Director General 

(Signed and Sealed) 
 

 
 

Bun Narin 



 

 

APPENDIX 3: Letter from Ministry of Culture and Fine Arts – Endorsement of Proposed 

Subproject Road within Prasat Sambour Preikuk Temple Ruins 
 
 
 
 

Ministry of Culture and Fine Arts 

No.   20 qt 

KINGDOM OF CAMBODIA 
Nation Religion King 

 
Phnom Penh Capital, 28 January 2010 

 
Respected, 

 

His Excellency, Minister of the Ministry of Rural Development, 
 

Subject: The improvement on rural roads with DBST asphalt passing through the area of 
Prasat Sambo PreiKuk. 

 
Reference:  Letter No. 0092/10 kGC, dated 21/01/2010 of the Ministry of Rural Development. 

 
In accordance with the subject and reference abovementioned, I have a great 

honor to inform His Excellency, Minister that the task of road improvement with DBST asphalt 
paving by passing through the area of Prasat Sambor PreiKuk would be started below: 

 
1- The Ministry of Culture and Fine Arts has no objection to this requirement and fully 

approve improvement of this existing road and paving of DBST asphalt outside of Core and 
Buffer zones of Prasat Sambo PreiKuk. 

 
2- Would approve road improvement with DBST asphalt paving on existing road within 

the supporting area (buffer zone): 
- 6720 meters at the first fragment (West) from point  Y: 12'50'32.2  X: 105'00'27.5 

until point: Y: 12'52'20.4  X: 105'02'08.2 
- 1200 meters at the second fragment (East) from point Y:12'52'39.7  X: 105'02'56.8 

until point: Y: 12'53'038  X: 105'03'50.1 
 

3- Would approve to the pavement of DBST asphalt on the existing road structure within 
Core zone with a length of 1827 m for traffic consisting of light type of vehicles: from point 
Y: 12'52'20.4  X: 105'02'08.2 until point Y: 12'52'39.7 X: 105'02'56.8 

 
With this reason, the Ministry of Culture and Fine Arts would recommend to have 

an improvement on rural roads between Core zone based on the existed roads for the use of 
heavy trucks which could circulate on them so that to protect the safety of ancient temple which 
would be built by bricks with aged almost 1,400 years. 

 

 
great favor. 

Therefore, would His Excellency, Minister please be informed and coordinated with 

 

Enclosed  herewith  a  photocopied text  of  the  Royal  Decree  Stated  about  the 
restriction of the site of Prasat Sambo PreiKuk. 

 
 
 

C.C: 

Please His Excellency; accept the assurances of my high respect. 

-Council of Ministers, -Cabinet of Samdech Decho 
Akak  Mohasenapadey Hun Sen, Ministry of Interior 
-Ministry of Public Works and Transport, Ministry of 

Environment, Ministry of Land Management, 
Municipality and Constructions 
"For Information" 

-Kampong Thom provincial Hall. 
"For Collaboration" 
-Archives & Chrono. 

The Minister 
(signed & sealed) 

Him Chhem 
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APPENDIX 4: CONDITION SURVEYS OF 3 NEW ROADS  
 
A. Survey Road CW-D (1) 

ROAD 

SECTION  FROM  TO  

Date of 

Survey    

D2 

Length 

2.5kms Svay Khleang  

Phum Ti 

Bei  1.3.2012   

# 

Measured 

distance  

Marked 

Chainage  

Both 

LHS/RHS  Feature Start / End 

1 0 0  

Beginning road section  

N 12.2513  E 105.6969  1513  

2 0.0  LHS  Pagoda  

3 0.2  LHS  High School   

4 0.7  LHS  Electricity post; Low Tension    

5 1.4  LHS  Electricity post; Low Tension    

6 1.5   Road in very bad condition   

34 2.5    

End of road section 

N 12.2464  E105.7199  1520  

 

Survey Road CW-D (2) 

ROAD 

SECTION  FROM  TO  

Date of 

Survey    

D1 

Length 

12.5kms Wat Chhuk  Pong Teuk 1.3.2012 

Please Note: This road was 

surveyed from End Point to 

Beginning Point. Survey started 

after 2 kms point. Before this 

road was open rice padi both 

sides.   

# 

Measured 

distance  

Marked 

Chainage  

Both 

LHS/RHS  Feature Start / End 

1 0 0  

End road section  

N 12.1733  E 105.7373  1537  

2 0.5  RHS  Sharp right turn  

3 1.8  RHS  Rubber plantation   

4 2.6  

Both 

LHS/RHS Rubber plantation  

5 4.3  RHS  Mature trees; orchard    

6 5.0  

Both 

LHS/RHS Rice padi  



 

 

7 5.5  RHS Orchard  

8 6.2  RHS Mobile phone tower  

9 6.5  RHS Sharp right turn  

10 7.5  LHS Sharp left turn  

11 8.5  LHS Rubber trees  

12 8.6  RHS Sharp right turn  

13 9.3  LHS School  

14 9.4  

Both 

LHS/RHS Rubber plantation  

15 10.3   

End of road section 

N 12.1000  E105.6961  1601  

 

B. Survey Road CW-E  

ROAD 

SECTION  FROM  TO  

Date of 

Survey    

Length 

10kms Hanchey  

Steung 

Trang  1.3.2012   

# 

Measured 

distance  

Marked 

Chainage   Feature Start / End 

1 0   

Beginning road section  

N12.1674   E 105.5272  1338  

2 0  

Both 

LHS/RHS  

Market. Maybe concrete 

pavement for 500m.  

3 0.5  LHS  

Pagoda; Electricity post; Low 

Tension  

4 0.6  

Both 

LHS/RHS  

Mature trees. Some will need 

to be cut.    

5 0.9  

Both 

LHS/RHS  Village   

6 1.4  LHS Primary school   

7 2.1  

Both 

LHS/RHS Electricity post; Low Tension   

8 3.3   RHS 

Primary school and health 

centre  

9 3.5  RHS Pagoda    

10 4.6  RHS Shrine   

11 5.0   

Both 

LHS/RHS  Trees   

12 5.4  RHS Pagoda    

13 5.5   RHS School   

14 5.8   Both Market   



 

 

LHS/RHS  

15 6.7  LHS Health centre   

16 7.9  LHS School and Pagoda   

17 9.4  

Both 

LHS/RHS  Rice padi   

18 9.9  RHS Entrance road to pagoda   

19 10.0   

End of road section 

N 12.2493  E105.5371  1358 

 

C. Condition Survey Road CW-F  

ROAD 

SECTION  FROM  TO  

Date of 

Survey    

Length 

17kms Phsar Pa-Av  Trab  1.3.2012   

# 

Measured 

distance  

Marked 

Chainage   Feature Start / End 

1 0   

Beginning road section  

N12.0283,  E 104.9646  0939  

2 0  LHS  Electricity post; High Tension  

3 0.3  RHS  Electricity post; Low Tension   

4 1.9  

Both 

LHS/RHS  Village    

5 2.1  LHS  School facing river   

6 3.8  LHS Primary Pagoda   

7 3.8  RHS School   

8 4.8  RHS Mobile phone tower  

9 6.9  LHS Pagoda    

10 6.9  RHS School   

11 7.2  

Both 

LHS/RHS  Bridge   

12 8.3  RHS Electricity post; Low Tension   

13 8.6  RHS 

Junction with old road; 10-15m 

from river   

14 10.0  

Both 

LHS/RHS  Market   

15   LHS Health centre   

16   LHS School and Pagoda   

17   

Both 

LHS/RHS  Rice padi   

18   RHS Entrance road to pagoda   



 

 

19   

Both 

LHS/RHS  Rice padi  

20   

 

LHS Garage   

21   LHS School   

22 10.7  LHS 

Secondary school, health 

centre, pagoda  

23 10.8  

Both 

LHS/RHS Village market; sharp left turn  

24 11.1  RHS Sharp right turn  

25 11.1  LHS Sharp left turn  

26 11.1  RHS Sharp right turn   

27 12.2   

Both 

LHS/RHS Road bends   

28 12.6  

Both 

LHS/RHS Rice padi   

29 13.9  

Both 

LHS/RHS  Mature trees  

30 14.9  RHS  Commune building   

31 15.3  LHS 

School plus pagoda. Road 

width narrow, pagoda 

boundary wall close to road. 

Care must be exercised.   

32 16.8  RHS  

MOWRAM dam and pumping 

station   

33 16.9  RHS MOWRAM water channel  

34 17.0    

End of road section 

N 12.1329,  E104.9289 1135 

 




