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ProjectSummay

Project Description

Phnom Penh Water Supply Authority (PPWSA) has been planned for expansion of water supply
system in Ta Khmau Town located in Daeum Mien Village, Sangkat Daeum Mien, Krong Ta Khmau,
Kandal Province. Far 750m downward from Kandal Provincial Hall and is fam#bm Ta Khmau
Circle toward Phnom Penh. Boarder west to National Road 206, east to Bassac River, soudtreets02
and opposite of Ta Khmau Municipal and north to factory (used to be cigarette factory). It is for
approximately 11km on south of Phn&®anh. Bisseon PPWSA master plan project for expansion of water
supply system in Ta Khmau in total area 5,447.53 square meter. Inside the area 4.536 square meter is
private ownership of PPWSA and other area 911.53 square meter is river bank and larBaissade
river behind project area. So, the project for expansion of water supply system in Ta Khmau will build
water treatment plant which in belong to PPWSA with river bank, and land inside Bassac river PPWSA
will build intake station by raw water pipe m&lrk to water treatment plant. For infrastructure in Ta
Khmau water treatment plant such as: Administration Building, Receiving WellseBimentation Tank,
Mixing Tank, Flocculation Tank, FilteéFank Water Reservoir, Pipe & Pump Room + Distribution Ppum
Sludge Tank, Security Room and Chemical Room, Warehouse for Equipment, Generator Room,
Car/Motor Parking. The project for expansion of water supply system in Ta Khmau have investment
capital $36.5 Million under grant aid of Japanese International CaipeAgency (JICA).

According to implement plan of project for expansion of water supply system in Ta Khmau of
PPWSA divide by two stages: stage 1 will be construct and process by Japanese International Cooperation
Agency (JICA) in 2 years period, frothe beginning of the second quarter of 2019 to the end of the first
quarter of 2021. Stage 2 after completing the construction Japanese International Cooperation Agency
(JICA) conducted the test operation for the first 10 years then transferred to PPW&Aaampletely.

x  Obijective of Project The Project for expansion of water supply system in Ta Khmau of Phnom Penh
Water Supply Authority (PPWSA) the purpose is to contribute to the development and promotion of
water supply in Kandal Province, especidlyKhmau Town to access to safe drinking water and better
use of both now and in the future. To intensify the water pressure residents of Ta Khmau and expanding
to areas where have yet to reach clean water, there are also four additions that have jiietrcome
Saang District is Svay Rlomjthong, and Kos Anlong Chin. According to the plan, the expansion of
water supply system Ta Khmau of PPWSA will be provided to all resident of Ta Khmau for the number
of 06 Sangkats such as Sangkat Ta Kdol, Sangkat Preaek Ruessei, Sangkat Deaum Mien, Sangkat
Preaek Hou, and Sangkat Kampong Samnanh. Includes villages with existing water service and villages
that need to expand their distribution network, including four new additions.

x Design of Raw Water Pumping Station:The site of the pumping station wikliocated on the Bassac
River about 50m from the river bank behind the project area. Raw water pumping station will pump
water through main pipe with diameter 600mm and length 100m to treatment tank, capacity of
maximum amount of raw water pumping 12.3min. Three motors of pumping raw water is installed
(which have capacity 33,000%day and can automatically determine the quantities of water).

x Process of Water Treatment Plant:According to plan to expansion of water supply system in Ta
Khmau is expectd to treat water 30,000 ¥day. So PPWSA will pump water from Bassac river
approximately 33,000 ffday or 990,000 #month started by 2020. The process of treatment will take
place in seven stages:
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1. Receiving and distributionwell: Receivingwell will be constructed to receive raw water from the
pumping station, which is reservoir and where to reduces the speed of the water and drain the water
into the mixingtankof chemicals in the next phase.

2. Mixing Tank: The chemicals mixing is carried out ithe pipeline where water speed is high,
allowing solids to be dissolved with water, in a short period of time. Generally, in the production
chain, mixing basin is a place where is a quick mixing of water and chemicals for liquefaction and
for the dosing o€hemicals and to ensure that the raw water is easy to be flocculated and sedimented.
Mixing takes about 60 to 120 secondChemical injection basin has 6 tanks all of which has 12
motors for pumping into the basin. The use of chemicals will be in acamdaith technical
standards, such @&oly-aluminum chloridgPAC), to be used in a maximum of 30rhghd pre-
chlorination is 2.5mg/l.

3. Flocculation Tank: FlocculationTank is processed through mechanical astdtically system.

Based on the technical paiple of water treatment, flocculatidankis equipped motors and mixer
that has timdor 26s before flowing into the next tank called sedinmank
4. SedimentationTank: Sediment tank plays role to separate the flocs and the water from each other
before fowing into the filtration tank to filter out the sludge. When the water flow into the sediment
tank, water speed flow contrast from bottom to up and the gravity causes the flocs to settle to the
bottom and, and it will become a sludge which will be punpgdautomatically by the tank. The
tank can store water in 30 minutes with speed flow 0.6 m/h. The process to pump out does not need
two tanks to replace; however, it needs the technical operators because the duration for flocs
settlement is short whicty 30-40 minutes.
5. Filter: This basin is basically a sand filter and is automatically cleaned by a water pressure system
with a maximum flow speed of 80 m/h-1% m/h).
6. Post Chlorination: The use of chlorine is the final phase of water treatment fatigihefection of
the bacteria or bacteria left over after the treatment. On the other hand, the use of chlorine in this
stage to maintain water quality when transferring water to each site, avoiding the infection or
infecting bacteria or bacteria in wategfbre the water is consumed. Maximum concentration of
using in this phase is 1.5mg/l.
7. Clean Water Reservoir Clean water which have added post chlorine is stor8deir \Ries & r v oi r
and be ready to pump for distmidbdbluevaned owdtoemr
- Polyaluminum Chloride (PAC) has a significant role in transforming the small particle to be
coagulant and drop down as sludge. These small particles are clay, soil, and small organic
chemical.

- Chlorine is significance in killingoacteria and eliminating the biological substances in the water
such as mussel.

x Electricity and Water Consumption and Labor: Electricity is used to operate the water treatment
plant in Ta Khmau is Electric du Cambodge (EDC). According to Phnom Penh Water Supply Authority
will consume electricity of 7,500 kw/day. PPWSA will be installed electric generator for substitute
when thee is aselectric cut off from Electric du Cambodge (EDC). The requirements of water
consumption in constructing phase, estimated average water use for workdrsimi8 meters per
day. At the operational stage, the amount of clean water consumedviyrkies is 1.52 m/day. To
serve for the construction, Phnom Penh Water Supply Authority will employ about 20 people. After
the construction, 10 officers will be recruited for controlling and monitoring the operation in water
treatment plant.

x Solid waste/waste water management and Sludg@&a Khmau water treatment process will dispose
only small amount of waste by the staff working in the water treatment plant is about 5 kg/day. PPWSA
will prepare 6 trash bins at every waste disposal site for managgerly, and cooperate with collect
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waste company. Waste water will dispose liquid waste from residential wastewater and backwashing.
The estimate waste water from rest room and general use from worker approximateffday m
(construction stage) arid2 n¥/day (operation stage). For waste management will divide two different
such as waste from rest room and back washing will flow to sludge basin for separate sludge from water
then water that separate from sludge will collect to treated again. PPW&Aphepared waste
discharge system by drained into filter tank for storage and filer under proper technical conditions.
Separately, the release of sludge is approximately 5 tons/day (dry mud). For manager the sludge,
PPWSA will prepare two sludge thickeaehat have capacity 1,491.84.rmRostdrying sludge will be
collected and transported to landfill.

Existing Environmental Resource

x Physical Resource

1
T
T

Geological the project site is located in urban area where the lowlands are of rock type is water and
beach ridges leave #iQuaternary.

Land Type: the project area is a lowland area with soil types such as Alluvial Lithosols and great
Lake.

The Elevation of the Topography:the project area has the lowest variable altitude, #@im to

the highest pealt approximately 11.8m above sea level. The reason of the height difference is
because the treatment plant is located in the highland, while the crude pumping station is located in
the Bassac River which is lower than the sea level.

Gradient Classification: in the project area, the gradient in the project area for expansion of water
supply system in Ta Khmau of PPWSA with gradient from O degree to 2 degree is steep slope in
water treatment plant area, while a gradient of 10 up to 30 degree is a veryvatebank.

Air Quality: the results of the air quality analysis found that the six parameters of CO, NO2, SO2,
TSP, Pb, and PM2.5 were below standard. In particular, two parameters have been upgraded to O3
and PM10 to a lesser extent, which do not adweedéct the population.

Noise: Average volume over 24h inside the project for expansion of water supply system in Ta
Khmau area equate 57.4B(A) and 53.47 dBA) above the nighttime standard. In the other hand, the
results also showed that the averagdg maximum volume by hour on most day were below the standard.
Vibration: The vibration analysis result in the project location do not exceed the standard is 65 dB or 60dB
both daytime (6:00axh8:00pm) and nighttime (18:00p&:00am) of Ministry of Envonment. Therefore,

did not cause argisruptionto people living near the project site.

Hydrology and Waterway System:According to the data of the Ministry of Water Resource and
Meteorology, the study of river flow and irrigation for 5 years (20048)at the site of Bassac

river. The Bassac river has the lowest flow rate of 3Igmm April and the maximum flow rate of
5,229ni/s in September and the average annual flow rate in 1,386 The project for expansion

of water supply system in Ta Khmau neechump 33,000 Atday or 1,146 rfis (operation pump
8h/day). Therefore, pumping raw water from Bassac river at approximately 1*si@oas not

affect the dry season water compare to the study with a low flow rate o¥/47imparticular, the

height ofthe Bassac river 2012018 is:

- The annual minimum water level is 1.59m

- The maximum annual water level is 9.95m

- The average annual water level is 4.39m

Water quality: The results of Japan International Cooperation Agency (JICA) water quality study
indicate that important parameters such as: Temperature, pH, DO, Color, Conductivity, Total
Hardness, Organic Matter, Ammonia nitrogen, and Manganese is well under the Cambodia drinking
water quality standard. In particular, a number of parameters were alsdexkdBestandards:
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Turbidity, Fe, and EColi. The water quality of the Bassac river can be challenged before the
concentration of organic matter from the drainage of other fluids in the water source.

x Biological Resource:

T
T

Forestry: there were no significant floodplains in the study area, only grasses and small vines.
Fishery: Through the participatory and field survey, the results show that the people in the Derm
Mean village and Ta Khmau 1 village mostly not fishing only the meopPreak Ta Pov village

that often fishing near the project area, about 300 Muslim families depend on their occupation and
sustenance in daily. On average, people can earn an average of between 10 and 15 kg per family for
the fishing season, and earnvibe¢n two and three kilograms per day per family irsefison. There

are only 195 types of fish the fishermen have encountered, while only 19 are actual fishing,
according to the fishery, using net size 3.5 cm anke®@§th, deep 2m.

x SocicEconomic:

T

= =4 =4

Socb-economic study identified tweaillagesfor study are (Derm Mean village in Sangkat Derm
Mean and Ta Khmau 1 in Ta Sangkat Khmau) where is near project area. According to the 2018
Village Data, there are 400 families in Derm Mean village and 437 farmli€&a Khmau 1. The

study selected 89 samples total household in the village with a confidence level of 90%.

Education: Population in Derm Mean village and Ta Khmau 1 village mostly receive secondary
education. Of the 89 families interviewed, 4 personS%rwere illiterate, 4 persons or 5% had
received primary education, 40 persons or 45% had completed secondary education and 22 persons
or 25% have received a high school education. In addition, 18 persons or 20% of all students receive
a university educati.

Occupation: According to the interview data on 21, 22 June, 2019, 89 people of the two study
villages, people who has main occupation is seller were 80.89%, government 5.61%, and service
providers (taxi drivers, t ueke arte 5.8% @& thg sedondénl %.
occupation, such as factory workers 5.61%, company workers 10.11%, business owners 10.11% and
other workers 5.61%.

Poverty: According to an interview with village authorities, Sangkat Derm Mean has a population

of 30 familiesis poor 1 and 25 families is poor 2. Sangkat Ta Khmau has 147 families are poor 1
and 120 families are poor 2.

Water Supply: 100% of the residents of Derm Mean village and Ta Khmaul village use water from
Phnom Penh Water Supply Authority (PPWSA).

Toilets: About 100% of people have access to a toilet.

Electricity Source: 100% of the villagers are connected to the grid.

Solid Waste-Waste Water: Residents of both villages managed solid waste by leaving in front of
the house/ temporary dump waiting ftyetcar to collect to haul out accounting for 85.39% and
about 14.60% burning waste. On the other hand, 100% of people in the village have access to
adequate drainage.

Public Participation:

x Cconcerns:

Concerns about wind noise and other environmentatsssuch as dust from transportation, sand,
rocks and other construction materials they require proper management.

Causes traffic jams when concrete is in place between rush hour from 7:00am to 8:00am

x Suggestion and Recommendation:

Have a constant suppbf water and do not interrupt the water supply during construction
Pay attention to dust problems caused by transport of soil, machinery and building materials.
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- Focus and reduce potential impacts such as traffic problems and noise or vibration, arailarpar
waste management.

- Consider the cost of water service appropriate or at a discount to poor families
- Promote faster construction and supply for faster access to clean drinking water
- To help all people in every household in the new network

- Help tore-inspect the circuit if there is a misalignment or overflow and replacement in case of a
defect.

- Need to cooperate with local authorities

- Set the cost of the network and the cost of use appropriate so that people have access.
Environmental Impact and Mitigation Measures

x  Main Impact

Based on the initial Environmental Impact Assessment of the project for expansion of water supply
system in Ta Khmau, the project action not affect to environmental resource anrdswwmic, that is
minimum affect andsort time only. Same as, during operation stage and closure stage which is long
period of monitoring, are relatively modest. Surrounding the project area, there is no significant forest and
wildlife presence, only a few local trees could be affected kyridlg to build a crude pumping station
using river bank feed area. In addition, the construction of the yard for the construction of the pumping
station could lead to the erosion of the Bassac river and the accumulation of sediment from the digging of
thegroundwater, the treatment of the sewage treatment plant, and the digging of the pipelines. Sediment
enters the public drainage system and causes sewage congestion. Not only that, the project activities can
cause the emission of dust, particles, fumesgasks into the atmosphere caused by the cleaning and
traffic of the vehicles, as well as the cleaning of the foundation, the pumping station, the water treatment
plants and both clearing land for the infrastructure construction work of the project. tiggnanoise
and vibration problems may arise to a lesser extent from the use of machinery such as trailers, scooters,
and transport of rock debris to facilitate the construction of project infrastructure. The digging of the
pipelines and the accommodatiof the workers have not raised questions about the quality of the river.

In particular, the project activities do not affect livelihoods, travel and livelihoods of peoples living in the
surrounding area because only the presence of infrastructure swwadssfactories (neworking) and
Ta Khmau municipal and Bassac river. The project for expansion of water supply system in Ta Khmau
will benefit the social, especially the residents of Ta Khmau town, such as enhancing the ability to supply
clean drinking water to people in six Sangkat including Sangkat Ta Kdol, Sangkat Preaek Ruessei, Sangkat
Deaum Mien, Sangkat Ta khmau, Sangkat Preaek Hou, and Sangkat Kampong Samnanh as part of the
development of the economy of the Kingdom of Cambodia. Moreoverressilh of public consultation
and stakeholder meeting, we can conclude that people and local authorities, villager support the project
because they are more aware of the benefits also use clean water and public health.

x Mitigation Measures

Impacts are mitigted by the company using several mechanisms

- Monitoring of land clearing to prevent landslides during rainfall

- Build a river bank to prevent westward fall there may be at risk

- Manage landmines from water treatment plant construction by properly positommgmediately
removing sediment after construction.
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- Conduct regular maintenance work on construction and maintenance of machinery to reduce
emissions

- All construction/ removal of construction materials must be properly patented to avoid landslides
and debris, rock and cement.

- Set a specific delivery time from 9:00 am to 4:00 pm to avoid delivery at rush hour and residents at
rest or at night.

- Arrange br storage tanks and oil storage facilities, requiring roof coverings and walls to prevent
leaks and flows into Bassac river.

- Regularly check the water supply and make emergency repairs whenever there is a leak

- Prepare warning signs and lights at nigtatisn location, and piping ends of raw pumping stations

Environmental Management Plan

x National Skills Working Group

The national skill working group, led by Ministry of Environment, comprises the Department of
Environmental Impact Assessments and thevaeit Departments of the ministry of Environmental
Protection, in collaboration with relevant ministries, including:

1. Ministry of Environment

2. Ministry of Industry and Handicraft

3. Ministry of Water Resources and Metelogy
4. Ministry of Public Works and Transport

x Sub-national Working Group

Subnational working groupwhichis involved in monitoring and evaluating the negative impacts
of project presence, includes relevant departments (Kandal Provincial) and local autefalesy:

- Department of Environment
- Department of Industry and Handicraft
- Department of Water Resources and Meteology
- Department of Agriculture Forestry and Fisheries (Fisheries Specialist)
- Department of Public Works and Transport
- Department of.aborand Vocational Training
- Authorities: Ta Khmau Municipal, Ta Khmau Town, Sangkat Derm Mean, Sangkat Ta Khmau and
relative village
The monitoring and evaluation of this Environmental Management Plant must be conducted every
3 months or every 6 months. However, immediate inspections may also be undertaken in case of need
arising.

Conclusions and Recommendations

The project for expamsn of water supply system in Ta Khmau to meet the growing demand for
drinking water in Ta Khmau Town in all 6 districts also some villages and districts south of Ta Khmau.
The expansion of the Ta Khmau water supply system also contributes to the imaptemefithe strategic
goals in |Iine with the governmentds Sustainable
sectors: water, electricity and water. And the people who are the key drives for the development of the
nation. Also, the presenoéthe project has many benefits for people such as access to safe drinking water,
enhanci ng -peing, pflordable wateileahd avoiding arsenic.
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Although the expansion of water supply system in Ta Khmau may cause minor environmental and
social immcts such as traffic congestion, noise and vibration, river quality, emission of dust, gas or
particles from transport materials to build infrastructure in project location. In order to contribute to
making this development process smoothly and enviroraitersind socially, and to contribute to the
well-being of the people, the company will need to comply with the following suggestions and
recommendations:

- Take care and minimize any potential side effects such as traffic problems and noise or vibration
anddust caused by transport of equipment

- Monitoring of land cleaning to prevent landslides during rainfall

- Promote faster construction and supply for faster access to clean drinking water

- Let us determine the cost of the network and the cost of usirapierly so that people have access

- There should be regular monitoring of water supply and emergency repairs in case of water leakage

- Regularly inspected construction and maintenance work to reduce the release of toxic gases into the
atmosphere

- Specify thetransport time from 9:00 am to 4:00 pm to avoid delivery at rush hour and residents rest
or at night

- Help to reinspect the circuit if there is a misalignment or overflow and replacement in case of a
defect.

Project Owner: Phnom Penh Water Supply Authority S7



ﬂ&ﬁﬁnat IESIA ON THE PROJECT FOR EXPANSION OF WATER SUPPLY SYSTEM IN TAKAU
Green

CHAPTER 1
INTRODUCTION

1.1  Overview of Project

Water is basic need for development in all sectors of national economic. It also plays an important
role in achieving goal of Royal Government of Cambodia (RGC) to mitigate powentgasing gender
capacity, economic development, food security and environmental conservation. Moreover, water is basic
resource to support to many sectors such as agriculture, industries, energy, navy, tourist, fisheries and
ecosystem, especially for ahusing purpose of people. However, the lack of clean water and poor
sanitation are becoming a serious problem in some countries in the world, especially developing countries.
According to this problem, water supply systems in Phnom Penh and other pityvorce which is
| ocated near Phnom Penh capital city, are expan
Penh Water Supply Authority (PPWSA) established four of clean water supply station which is included
Phum Phreak Water Treatment Plantr@yhchangvar, Niroth and Chamkarmon Water Treatment Plant
( PPWSA, 2018). These water supply stationsgs do n

consumption. Therefore, Phnom Penh Water Supply
water supply station which are Bak Khaeng and T
demand of water consumption growth in Phnom Pen|
202 30.

Krong Ta Khmau, is located in Kandal Provirared south of Phnom Penh, has been reached of
water supply service by Phnom Penh Water Supply Authority since 2004. The water supply is transferred
through clean water which is from Chamkarmon and Niroth Water Treatment Plant. Due to the population
growthand increasing the number of water consumption in Krong Ta Khmau and Phnom Penh Capital
city in 5 years ago and the growth will increase continuously according to the prediction and main plan of
water supply 2012030, Phnom Penh Water Supply Authority @alecided to make one project which
is the expansion of water supply system in Krong Ta Khmau. This project is to meet the demand of
increasing water consumption in Krong Ta Khmau and also to expand of water distribution to some
districts and Sangkat whiare located in south of Phnom Penh. The expansion of water supply system
i n Krong Ta Khmau also contributes to i mpl ement
sustainable development goal that is assigned in Rectangular Stediasgy |V .Rectangular Strategy
Phase IV determined four priority sectors such as road water electricity and human which are the main
factors in developing country.

Depending on the basic demands, PPWSA cooperated with Japanese International Cooperation
Agency (JICA)in developing project of expansion of water supply system in Krong Ta Khmau which has
capacity 30 000Aper day. After the construction has completed, the project of expansion of water supply
system will provide clean water services to people commercéaataty for permanent consumption in
present and future and also encourage sanitati ol
supply system, which are responded by Chamkarmon Water Treatment Plant and Niroth Water Treatment
Plant, will dhange direction to supply for west of Phnom Penh.

The Project for expansion of water supply system in Ta Khmau of PPWSA has purpose is to
contribute to the development and promotion of the supply of clean water services in Kandal province,
Especially Ta Kmau town, to have access to safe drinking water and for better use of both the present
and the future.

Project Owner: Phnom Penh Water Supply Authority 1
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As well as to intensify the water pressure for the residents of Ta Khmau and expand to target areas where
there is no clean water.

1.2  Objective of Sudying

Initial Environmental Impact Assessment was to meet the requirement of the environmental
protection and natural resources management law and thelegude on environmental impact
assessments, avoiding from activities that cause serious harm dtmities of development projects.
Development always has a positive or negative impact at varying levels depending on the size or type of
investment or development project. To achieve this study report, the first environmental impact assessment
on the prgect for expansion of water supply system in Ta Khmau has the following main objectives:

a Determine the relevant statutory status and regulations as a basis for the EIA and for the project to
be followed

a Describe the activities of the waste water treatregsitem project

a Identify existing environmental resources (physical, biological and social resources)

a Consult with the public with stakeholders such as residents, local authorities and relevant
professional in the project area to collect the balance simektrespond to their comments,
concerns, recommendations and suggestions for development projects

a Determine the potential negative impact on environmental and social quality and provide
appropriate mitigation measure and decrease the potential impacts

a Environmental management plan and social assessment monitoring programs for development

project

1.3  Scope of Study

The scale of an EIA study depends on the type or size of each project. In order to achieve the
objective of the first environmental and sodrapact assessment study on the project of expansion of
water supply system in Ta Khmau is as follows:

a This study was carried out in a 0.5km around project site

a Study of weather conditions (temperature, humidity, rainfall, wind direction, wind speeay duri
the last 5 years (2012018) of the Ministry of Water Resources and Meteorology

Air quality, noise and vibration analysis were studies in 1 sample in the factory location

Water quality analysis in Bassac river was conducted one sample, and groundwared t be
analyzed due to the project site doesndét use

4 Socioeconomic study: relevant villages around 0.5 km from project site, there are 2 villages such
as; Derm Mean village, Sangkat Derm Tkov and Ta khmau village, Sangkat Ta khmau.

a4 Biologicd Resources: study more about birdlife and aquatic resources in Basak river which near
project site

a4 Period: 3 months (It started when agreement letter study from MoE is provided for data collection,
analysis and first draft of EIA reports submission to MoE

a4 This assessment focus on the impact of three phases include: construction phase, operational phase
and final phase.

Project Owner: Phnom Penh Water Supply Authority 2
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1.4  Methodology

To achieve the objectives of the study initial environmental impact assessment are collected by
two methods: primary data and secondary data base on existing data siath asport and other data
related to the project study to create clean waterrmeatation factory this Ta Khmau.

1.4.1 Physical Resource
A. Land: land study refers to geological, topography, land type, land classifies, slop and mineral
resource studies which surround 0.5 km of the project location.

A. 1 Geological

Geological focus on rock study a round project site which are the land history evident of that area.
Methodology in this study is implemented by secondary data collection as geology from JICA in 2002 and
ArcGIS using to produce map.

A.2  Topography

The tpography studied about Contour line and watershed classification specific to consider soil
erosion in project site. Methodology is used secondary data which JICA contour line data 2002 include
Arc10.5 and then transfer to 3D picture by tool 3D analysd {toGIS). The result their produced map
of contour line and watershed in and nearly project site.

A3 Land Classification

Landclassification is the land survey such as sand percent, gravel, silt, and clay. The Team work
used secondary data such asllgype data in Cambodia by D. Crocker in 1963. Within the team work use
ArcGIS 10.5 to conducted map of land features in this area.

A.4  Study of Land Layer and Mechanical

The study of land drilling analysis (Bolehole) is depended on existing result jngtaition and factory
site.

B. Climate Change

Dur to, the project closes Kmounh station in Phnom Régtso,temperature, rainfall, humidity,
wind directspeed data and data of Ministry of water resources and Metrology in Phnom Penh instated of
Ta khmau.
Tablel-1: temperature and metrology of study

Temperature 5 (year): 20142018 | Phnom Penll Maximum averagg Existing data
City and Minimum
Monthly
Humidity 5 (year): 20142018 | Phnom Penl Maximum averagq Existing data
City and Minimum
Monthly
Rainfall 5 (year): 20142018 | Phnom Penl Rainfall monthly | Existing data
City
Wind direct and 5 (year): 20142018 | Phnom Penh Maximum  speeg Existing data
wind speed City monthly

Note: If the 2018 data is not available, the 2017 data is used instead

Project Owner: Phnom Penh Water Supply Authority 3
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C. Air Quality

The worries about dust and emission lead to dirty air from land clearing, land quarry, transport and other
materiel facilities in and out project activitieseffect on staffivorker and local people health near the project
location and along transport way. Team work selected one sample for testing of air quality on coordinate (x=
494250, Y=1269726) in the project site for key data study and future verifyian@lys analytical as shown in
the table below:

Table1-2: Parameter of Air Analysis

1 | Carbon monoxide (CO) Mg/m® | 8 hours 20

2 | Nitrogen dioxide (N Mg/m® | 24 hours 0.1

3 Sulphur dioxide (S€) Mg/m® | 24 hours 0.3

4 Ozone (Q) Mg/m® | 01 hours 0.2

5 | Lead (Pb) Mg/m® | 24 hours 0.005
6 Triple Super Phosphate (TSP) Mg/m® | 24 hours 0.33
7 Participation mater10 (PM10) Mg/m® | 24 hours 0.005
8 Participation mater2.5 (PM2.5) Mg/m® | 24 hours 0.025

Source:1/ AppendixSubDegree on The Control of Air Pollution and Noise Disturbance
2/ Prokas on the enforcement of ToR guideline for industrial sector.

Air Quality Analysis analyzed by cooperated with laboratory of departmemvifonmental protection of
Ministry of Environment.

Standard comparison

The test result compared with air quality standard level in table 1 in appendix of PPaka&IN

, W, [ datedvor\11 April 2018, focas the enforcement of ToR guideline fodustrial sector.

D. Noise

The tested of noise level one sample as same as the air quality testing site which show in table
parameter and standard noise level below.

Tablel-3: Parameter and Noise Stand&del

Lightweight industrial mix in 75 db (A) 70 dB (A) 50 dB (A)
house site

Note:

- 1/ Appendix 6SubbDegree on The Control of Air Pollution and Noise Disturbance

- 2/ Prakas on the enforcemenflafR guideline for industrial sector.
Selection of Sample Size and Noise period Meter level
Noise measurement was conducted WS 1363 Digital Sound level meter tool for record 24 hours
between 6:00 am until 6:00 pm, 6:00pm until 10:00 pm and 10:00pm Wiikbén.

Analysis Tools

Project Owner: Phnom Penh Water Supply Authority 4



ﬂ.ﬁﬁﬁnat IESIA ON THE PROJECT FOR EXPANSION OF WATER SUPPLY SYSTEM IN TAKAU
Green

Team workdés Sustinat Green was conduct anal
again. Hourly noise level record analyzed of average noise level (leq), maximum noise dheyeirn(d
minimum noise level (kin) by Decibe dBA) scale.

Standard Comparison

The result testing was compared with noise regulation in appenddubdegree on The Control
of Air Pollution and Noise Disturbance.

E. Vibration
The vibration meter is control and monitoring level impact or disruptsct or each people
around project site. The selected one site vibration measure as the same as air quality and noise above.
Tablel-4: vibration measurement
[No  [During(hours)  [Standard vibration leveldB(A) |
1 From 6:00 am to 6:00 pm 65
2 From 6:00 am to 6:00 pm 60
Source: Prakas on the implementatioMrking Conditions for Factory and Handicraft Project, 11 April
2018

Selection sample tools and period Meter

The Vibration Meter tool has been condudtedrecord 24 hours between 6:00 am until 6:00 pm
and 6:00 pm until 6:00 am.

Analysis Tool

The analytical was operated with expertise team work in lab of general department of
Environmental protection in Ministry of Environment. The vibration calculatias accurring one hour
again and average vibration record (leq), maximum vibration lewak)(Bnd minimum vibration level
(Lmin) by Decibel (dBA) unit.

Standard Comparison

The tested result was compared with vibration regulation that device in Prakasamfiorcement
of ToR guideline for industrial sector, dated on 11 April 2018 by MOE.

Project Owner: Phnom Penh Water Supply Authority 5
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F. Hydrology and Waterway System

AroundTakhmao Water Treatment Plant project, there are two main waterway systems: Tonle
Bassac and Prek Tapov. Both waterways are very important for people livirdyauteof the area. In
fact, they are essential waterways for people to traveltransportBesides this, it is also hadany
fish sanctuaryhat necessary for fishermaim addition, it is also a reservoir or waterway for flood
relief from heavy rainsTonle Bassac is a river that originates from the Upper Mekong and Tonle Sap
rivers at the confluence of the Chaktomuk River in front of the Royal Palace. Tonle Bassac is calculated
from Chaktomuk to the border between Cambodia and Vietnam, passing tiCbagtkarmon,
Meanchey, Takhmao, Saang and Koh Thom districts.

This initial environmental and social impact assessment was studied about source/public
waterway system such as water flow, currents, pile of grain that in and nearly of project site around
0.5 km distance from project site. The study focusses on water flow, current, pile of grain was existed
data for latest 5 yesaf20142018) at the Basak station (UTM: X=493436, Y=1277829) by Ministry
of Water Resource and Metrology.

G. Surface Water Quality

The surface water analysis is an important factor thasbaw; is surface water affected by
project activities or not? The surface water analysis provided data for future analysis or monitoring in
the next phas&he study of Tonle Bassac water qualityhis initial environmental and social impact
assessment report is based on data from 2 main spurces

(1) Bassac River Water Analysis:Sampling and Testing of One Water Sample at Tonle
Bassac Behind the project sitetla¢ coordinateX: 494377, Y: 12697Y were selected for analysis to
obtain basefie data for future comparisoBurface water sampling was conducted on June 6,.2019
The surface water analysis was focused on 18 parameters as following table below.

Table1-5: Surface water quality

1 |pH - 6.58.5 Method pH meter

2 | Chemical Oxygen Demand (COD) mg/I 1-8 Method 5220.B

3 | Dissolved Oxygen (DO) mg/l 7.52.0 Method DO Meter

4 | Biochemical Oxygen Deman@O0OD5) mg/l <30 Method 5210 B

5 | Oil and Grease mg/l <5.0 Method 5520 D

6 | Total Nitrogen (TN) mg/l 0.1-0.6 Method JIS K 0102 45
7 | Phosphorus (TP) mg/l 0.0050.05 | Method JIS K 0102 46
8 | Total Suspended Solid (TSS) mg/l <1-15 Method 2540 D

9 | Total Dissolved Solid (TDS) mg/l <1,000 Method ineLab Meter
10 | Sulphate (S0O4) mg/l <300 Method 45005042 B
11 | Nitrate (NO3) mg/ <10 gﬁ:g%‘;togg%%?g’ c
12 | Phosphate [Orthophosphate (PO4)] mg/l <3.0 Method ICS 90

13 | Detergent (MBAS) mg/l - Extraction

14 | Lead (Pb) mg/l <0.01 Metalyser HM1000, UK
15 | Arsenic (As) mg/I <0.01 Method 3500As D

16 | Mercury (Total) mg/I <0.0005 | Method ICRMS

Project Owner: Phnom Penh Water Supply Authority 8
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17 | Iron (Fetotal) mg/l <1.0 Method 3508Fe C
18 Total Coliform E/IOI(D)I;II{I <1000 Method NFT90-413

Source:Appendix4 and 5 sudegree®n water pollution control,/Prakas on the enforcement of TOR
guideline for industrial sector, dated on 11 April 2018 by MOE.

Method of Sample Selection

sample selection was i mplemented as bel ow:
- Cleabothéee with water sample for 2 to 3 ti

- Water sample dhdwladmphbe tiamken c2 ean PET bott
parameter be taken a sample and put differ

- Hold down the bottle am@énputneitterisntde etphé rw

of the water, uncapping the bottle and str
- Examine some conditions such as water cond
may affect the quality of water sampl es.

- Samples of waterc!|l masat bbetseonaned kepad prope
water samples are then delGBvéabdbdriootrlyef Wi
within 24 hours.

- Water sampling and analysis methodol ogy wil
of ARHA5() .
Standard Comparison

The results of water quality testhiakagonthem t he
enforcement of ToR guideline for industrial sector, dated on 11 April 2018 by MOE.

(2) A study based on existing data of PPWSAFhesecond source is the use of water quality
monitoring data of the Phnom Penh Water Supply Authority, which was pdrpbstudying the
general characteristics of river water quality to be used as a source of raw water and the design of water
treatment syiems. Key parameters of Phnom Penh Water Supply Authority's review quogbrh
of The Data Collection Survey on Water Supply Sector in Phnom Penh Capital City, Final Report.
(PPWSA & JICA, 2018) and the water sampling site to check the water quasitynade at the point
where the raw water pumping station to be built 60 meters from the bank of Tonle. Bhssawin
parameters are as follows:

Table1-6: Surface Water Quality Analysis Parameters (T@desac issued by PPWSA

1 [Temperature °C -

2 |pH - 6.58.5
3 [Turbidity NTU 5

4  Dissolved Oxygen mg/| >53
5 |Color TCU 5

6 [Conductivity ms/cm -

Project Owner: Phnom Penh Water Supply Authority 9
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7  [Total Hardness mg/l 300
8 |Organic Matter mg/l -
9 JAmmonia nitrogen mg/I 1.5
10 (iron mg/l 0.3
11 |Manganese mg/| 0.1
12 |[E.Coli cfu/100ml 0

o The sampling method was applied to the analysis and water sampling method in accordance with
the guidelines of APHA (2005) as stated above and analyzed by PP@W8Aaboratory.

H. Ground Water Quality
The groundwater quality whasnddesnautdi ralvea ugr a

Project Owner: Phnom Penh Water Supply Authority 10
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1.4.2 Biological Resource
A. Forestry

According Forest Administrationds data fores

forest cover; by comparison with google Earth
of impact on the forest cover. Also, in the project area tva® druit trees such as mango, banana and
jackfruit.

B. Fishery and Birdlife
The objective study is:

- Agquatic study and birdlife in this project location
- Fishing material that fisherman use
- The amount of fishing family

Scope of study

This study focus ofivelihood of fisherman near the project area and depen on fishing in the
water natural system (Basak River), specially the village whestrapm, midler and dowstream of
the project locationThis study did not focus on the general semtomomic ad fisheries distandce
from the project area.

Site Research

The c¢clean water treatment of JI CAO6s project

Kandal Province for research base on Basaskos
catchin the project, but most important is-sppeam, midle and dowstream of project such as Basak
River where fisherman live ugtream project mostly.

Method Collective Data

1. Secondary data collection

Secondary data for studied included status of fisherm#éne project and data from authority,
technique book and other documentation; is combinated by Fishery Administration and Royal
University of Agriculture and information technology system. The data collection is combinded for
verifies and a referencerfreflect on focus group discussion in the study site.

2. Focus Group Discussion whit fisherman

Depending on determined size study above focuses 3 group; Grissipeiman who live up
stream is Basak River, Group fisherman who live middle is Basd&kiver and group -3fisherman
who live in Ta khmau stream.

3. Observation

The direct observation; team work was examined many important sites such as fishing site,
water system, Basak River, and Preak Thnot. The objective an observe was expressive fishing space
and verifies fish types with focus group discussion; determinedhdismaterial or guide book of
(Fishing Gears of the Cambodian Mekong). Whereas fish type was finishing compared with diary 2016
were policing 09 November 2017 and fisher of the Cambodian Mekong by Fishery Administration of
Ministry of Agriculture, Forestryand Fisheries. Coordinate of fishery study:(1IX= 494345,

Project Owner: Phnom Penh Water Supply Authority 12
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1269759) 2. (X= 494450, Y=176@¢546) hB8ee( Xac4a94266
i ’

project site which makes it more sesdeptsi cloempao
the presence of fish in these three sites and t|
survey is to show the actual fishing results of
verifichmtdgmpeciods farsd group discussions. Types of
and nets that fishermen use the most in each are
diary 2018 and the si>efriiels Padst ein stpwkliionhed )
Forestry and Fisheries on November 9, 2018.

Note: I mages and activities of the fish study ar

Study tools and material s

Base Map

met er

Freshwater Fish Picture Book (Published by Fi
Cameras and GPS

Freshwater Fish Posters 6 (Published by Fishe
Notebook, pen, pencil and A4 paper

Nets and nets

D Y DY O D D
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Map showing of the Fishery Study Site
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1.4.3 SocicEconomic

Objective of the Study

The seoaxcdm@ommi C t o undser st and about co-ntexte

economic | bwvendarypyrwheah very i mportant compone

i mpact Aseesment. This studies focused |iveliho
a Establ i shed keecyo ndoarmtiac osft astoucsi afoor pr oj ect acti
a Demographic stxittues, aerado nsoentitcl,edoccupati on, i
secondary income), | and use, energy consump
well being, | andscape, tourism and culture.

aDitermination of project actindtnear wbolundan

Met hodol ogy and Study Condition

T h method for socieconomic survey for limestone commeraiasdivided primary data
and secondary data. The target group focus two; the people near project site (0.5 km) and people who
got beneficiaryservice.

- Primary data form observes with household survey who live in or near 0.5km project site.

- Key informant interview with 6 district administration and chief village will get service from
project (existing service zone and new service in Ta khiman) to instead to study soe€io
economic and water consumption status.

- Key interview and secondary data collected to instead wmtoomic studied by using
villagescommune books data in 2018 and another ld@simentelevance.

Sample of selection ssezand sample detemination Method

The ®£ecoinomic survey was defended village effect
activities have been affectedommbypyeopser vat Den m
mapping pr oj eccotmmuAncec odradtian g2 Ot1o8 aingPh lanidMed nd i 11 age s
vil |l assgensgiidantk hmau by commune data book.
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Table1-7: Numbers of household on two Sangkats

Derm Mean 400

Derm Kor 508

Prek Ta Po 666

Derm MegStrung Chr 670
Der m Mean 331

Prek Ta Po 546

Total 3.121

Ta Khmau 498

Prek Somro 750

Ta Khma Thmey 515
Ta khmau 1 437

Ta khmau 2 318

Ta Khma Ta khmau 3 513
Thmey 1 284

Thmey 2 355

Prek Somro 328

Prek Somro 435

Prek Somro 540

Tot al 4. 973

Source: Commune Database 2018

0 The selectionTbot swtohw micl [saugesxery was sel ecte
0.5 km distance #t treens ulhte, po2 jwicltl ssgese .h aAwse be
i ntervi ewoewMelnu dvii DiogenaMjieer o mmuanned Ta khmau 1 vi |
Khmazwmune

oThe sel ecti olnheofs asnapmhpel isnigzes sel ection was ¢
1967 with confidenti al l evel 90% (error 10%)

0O Yamahe67)
4
C e
Which n= number of samples
N= total number of family

e = Error 10%
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Samplesizes in each village was calculated based on following formula:
€ 0

0

Which ni= sample in village
Ni= total family in village
N= total number of family
n= sample sizes
Based on the above formula, the total samples that was needékckfia-face interview in the
table below:

Table1-8: Sample sizes and household each village study

Derm Mean Deam Mean [400 43
Kandal Ta khmau

Ta khmau |[Takhmaul [437 46
Tolal 837 89

Source: Commune Databased 2018

Project Owner: Phnom Penh Water Supply Authority 18
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x  Sample Selection

Systematic Random Samplingnhasvbewn

i mpl ement foll owed of name | i

st

peopl e

tTbadset

i n

work started howdsbeahco.l di fi nheadri efw H@aesehol d
periods, or niemasteaadc.ti mMoeaseihewd

x Data entry and analysis

vi l
w a

The result data from interview is uploaded to CSPro 7.1; next the data was transferred into

SPSS 21.0 program for descriptive data analysis.
1.4.4 Public Consultation

Public consultation and stakeholder meetings are an important method commonly used for
initial environmental impact assessment studies. The implementation of this approach is aimed at

soliciting important ideas and recommendations from the public. Thethrae stages of consultation

with the public: (1). Focus Group Discussion with households (2). Key information interview with
local authorities and stakeholders relevant (3). Consultation workshop with relevant department/

institution.

Part 1: Consultation workshop with relevant department/ institutions

- Kandal Provincial Administration
- Department of Environment

- Departmenbf Land Management, Urban Planning
Forestry

- Department of Agriculture,

- Department oé& &&ateMeResoOoltogy

- Department of Public Work and Transportation
- Department of Mine and Energy

- Department of Labor and Vocational Training
- Department of Industry and Handicraft

- Department of Tourism

- Department oiWomergs Affairs

- Department of Health

- Department of Planning

- Relevel NorGovernmental Organization

- Ta Khmau Town Administration

Part 2: Key Information interview with local authorities and stakeholders relevant

Local authorities at commune/Sangkat level

Part 3: Focus Group Discussion wh households

and

, a
Fi

The focus group discussion has been conducted on site at Derm Mean village with 10 persons

both male and female.

1.4.5 Environmental Impact and Mitigation Measures

The study of Environmental and social impact assessment (EIA) has been considered
cause/effect; direct and indirect. The assessment identified on size or level, and timing of impact also.

The IEIA has been conducted 03 main phases: project constructss pheject operation phase and

project closure phase; focus on negative and level impact (low, moderate or high), and provided of
environment and social impact mitigation measurement from project activities. The mitigation
measurement selection has beensidered level (avoid, reduce and improving). The main impact of
project activities is choses, suggestion, to reduce or avoid by team works. The main impact and
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mitigation measur ement have be e-ontliandcmitigasice d w i
impact and avid effectiveness aneprepare of mitigation.

The threemethod implemented on natural and social environment project development
analysis as below:

A. Checklist

Base on existing environmenéeaVi aadmpnbakcim
comparison as follow as checklist for each in
measure prepare as follow the principles for

Environment (2009).
B. Matrix Method

Tl e Matrix Method is identified interacti:
components impact; easily and popularity met hc
components and project activities development.

C. Overlay
The analyticabeography (Google Earth etc.) is assessed by Geography Information System. It
was overlaid activity or socienvironment assessment to predict each impact.

Table1-9: Summary table of environmental impact anidigation measure

Pre-construction phase (designing and contrition)

Physical Resource
Biological Resource
SocioEconomic
resource

Project operation phase
Physical Resource
Biological Resource
SocicEconomic
resource
Project Closure Phase
Physical Resource
Biological Resource
SocicEconomic
resource

1.5  Study Group for Preparing Environmental Impact Assessment

Sustinat Green Co., Ltdis a Local enviromental consulating firm resisterd with the ministry
of Enviroment (Dated 28th Huly 2015) to conduct research, prepare and compile environmental impact
assesment report.

Sustinat Green Co., Ltdhas been selected by Phnom Penh Water Supply Authority to consuct
an initial environmental impact assessment report of the project for expansion of water supply system
in Ta Khmau.

For the field study to compile thevironmental impact assessment report for the project, the
company has the following roles and responsibities of the survey teanstifat Green Co., Ltdas
below:
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Table1-10: EIA Team Study

Environmental
1 IMr. Som Piseth Master Che.mlcals and VlceTCh.|ef Technlcal,' qualit]
Environmental| monitoring report antechnical work
Science
2 |Mr. Mom Kompheak | Master GIS Specialist Mapping and Prepareing M
. - . Specialist Biodiversity and Wildlife
3 |Miss Thong Reth Master Biodiversity Respond on Biodiversity Study
4 |Miss Bun Siny Bachelor En\gro_nmental Respond on SociBnomic Resources
cience
5 |Miss Ban Teav Bachelor En\gro_nmental Respond on Project Description Part
cience
. Intenship| Field Survay . .
6 |Supporting Group Student Team Data Collection and Field Survey

Prepared by: Sustinat Green Co., | 2019
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1.6

Action plan for study

This studyhadthree months in 2019, which will be conducted from the time of obtaining a permit from the Ministry of Environment.

Tablel-11: Study plans and activities

Study time for 3 months after receiving the study permit from the Ministry of Environment
Action plan for study 1st month 2nd month 3rd month
Week1 l Week2 | Week3 ‘ Week4 Weekl ‘ Week2 | Week3 ‘ Week4 Weekl ‘ Week2 | Week3 ‘ Week4

A, | Stepl: Study the environment Practical study of physical resources (testing of water, air, sound, vibration), biological resources (forest, wildlifesahdsbcieeconomic resources
1 Environmental quality study (wate

air, sound and vibration)
2 | Biological studies
3 | Socioceconomic study
4 | Laboratory analysis and results
B, | Step 2: Discussion meeting At this stage, public participation is carried out witlelevant institutions, departments, local authorities
1 Organizing meetings an

administrative work
2 | Group discussion
3 Authority  (provincial,  district,

commune and village)
4 | Meetings with relevant institutions
c Step 3: Analyze data and draft| Analysis and draft report focuses on detailed project description of existing environmental resources, impact records and iggtion measures,

' | report EMP preparation and environmental economic analysis

1 | Data entry and analysis
2 | First Draft Report
D, | Step 4 Meeting Prepare presentation of study results to EIA department
1 | MoE Report Presentation
2 | Interministry meeting
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CHAPTER 2
RELEVANT LEGAL FRAMEWORK

Several development project must follow law, sldgree and regulation eleven in order to
unbroken conduct processes and sustainability. This Takhuv expansion of clean water supply and
construction is followed law sutbegree and Prakas relevant bellow:

2.1.1 Constitution of the Kingdom of Cambodia
The Constitution, promulgated by Royal Decree dated 24 September 1993 amended for six

times with the last amendment promulgated by Royal Kram No. NS/RK/0208/008 dated 15 February
2008. The main contents ofisHaw include:
Article 5

Official language and letters used shall be in Khmer.
Article 44

All persons, individually or collectively, shall have the right to ownership. Only natural person or
legal entity of Khmer nationality shall have the right tadawnership. Legal private ownership shall
be protected by law. Expropriation shall be possible only if public utility demands in the cases
stipulated by the law and if prior appropriate and fair compensation is granted
Article 58

State property notablgonsists of land, underground, mountains, seabeda undersehed,
coastline, airspace, islands, rivers, canals, streams, lakes, forests, natural resources, economic and
cultural centers, national defense bases, other building facilities belonginge t&tate. The
administration, the wuti | prapesdsshabbedetemmedbythdlae. a s si gn
Article 59

State must protect the environment and the balance of phokotropy thommocheate and must
establish a clear plan to manage wd#nd, water, air, geology, ecosystems, energy, oil and gas, rocks
and sand gemstones forestry and lumber species Wild fisheries, fisheries.
Article 61

The State shall promote economic development in all fields, especially in agriculture, handicraft,
industry, to begin with the remotest areas, with concern for water policy, electricity, roads and means
of transportation, modern techniques and credit system.

2.1.2 Law on Environmental Protection and Natural Resources Management

The Law on Environmental Protection and Natural Resource Management have been adopted
by the National Assembly and was promulgated by Royal Decree No. NS/RKT/ 1296/36 dated 24
December 1996 with the following content:

- To protect [and] promote environmelgaality and public health through the prevention, reduction,
and control of pollution;

- To assess the environmental impact of all proposed projects prior to the issuance of a decision by
the Royal Government;

- To ensure the rational and sustainable caad®n, development, management, and use of the
natural resources of the Kingdom of Cambodia

- To encourage and enable the public to participate in environmental protection and natural resource
management;

- To suppress any acts that cause harm to the emnvéot.
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Related Resources Management, this Law requires all companies to organize Initial Environmental
and Social Impact Assessment (IEIA) Report or Environmental Impact Assessment (EIA) Report.
Based on this law, Article 6 and Article 7 of Chapter&as follows:

Article 6

- An environmental impact assessment shall be done on every project and activity, private or public,
and shall be reviewed and evaluated by the Ministry of Environment before being submitted to the
Royal Government for decision.

- This assessment shall also be done for existing apdoress activities that have not yet been
assessed for environmental impact.

- The procedures of the environmental impact assessment process shall be determinatébye8ub
following a proposal of th#inistry of Environment.

- The nature and size of the proposed projects and activities and existing@ondeass activities,
both private and public, that shall be subject to that environmental impact assessment shall be
determined by Sulecree followilg a proposal of the Ministry of Environment.

Article 7

All Investment Project Applications and all projects proposed by the State shall have an initial
Environmental Impact Assessment or an Environmental Impact Assessment as specified in article 6 of
this law. The Ministry of Environment shall review and provide recommendations on the initial
Environmental Impact Assessment or the Environmental Impact Assessment to the competent
organization within the period determined in the Law on Investment of tlgel&im of Cambodia.
Article 8

- The natural resources of the Kingdom of Cambodia, which include land, water, airspace, air,
geology, ecological systems, mines, energy, petroleum and gas, rocks and sand, precious stones,
forests and forest products, wildlife, fish, [and] aquatic resoustesl be conserved, developed,
and managed [and] used in a rational and sustainable manner.

- Natural resource protected areas, which include national parks, wildlife sanctuaries, protected
landscape areas, [and] multiple use areas, shall be determiReyalyDecree.

Article 9
The Ministry of Environment, in collaboration with concerned ministries, shall conduct research,
assess the environmental impacts on natural resources, and provide the concerned ministries with
recommendations to ensure thatrtiaéural resources as specified in article 8 are conserved, developed,
and managed [and] used in a rational and sustainable manner.
Article 14
The Minister of Environment shall collaborate with concerned ministries to require the owners or
responsible paons of factories, pollution sources, industrial sites, or sites of natural resource
development activity:
- Toinstall or use monitoring equipment;
- To provide samples
- To prepare or maintain and submit [for] review records and reports.
2.1.3 Law on WaterResources Management in the Kingdom of Cambodia
The Law on Water Resource Management in the Kingdom of Cambodia the National Assembly
adopted on 22 May 2007 at the 6th plenary session of 3th legislature National Assembly and the Senate
agreed in full wih the forms and principles of this law without any modification on 11 June 2007 at
the 3rd plenary session of the Senate in 2nd legislature and was promulgated by Royal Kram No. RSC
/ 0607/016 dated June 29, 2007. The main contents of this law are agnigllo
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Article 1

This Law is to foster the effective and sustainable management of the water resources of the
Kingdom of Cambodia to attain soeazonomic development and the welfare of the people. This Law
determines:

- The rights and obligations of water users,
- The fundamental principles of water resouncesiagement

- The participation of users and their associations in the sustainable development of water resources.

Article 2
In this Law, the following technical ternshall be understood:

- Water: means surface, underground and atmospheric water;

- Water resources: means sea, river, tributary, stream, water falls, canal, lake and swamp, pond,
reservoirs or storage.

- Groundwater: means water flowing within a saturated soil, rock medium, fractures or other cavities
within the ground;

- Aquifer: means a geological formation where underground water accumulates permanently;

- Basin: means a geographical area determined dywttershed limits of the system of waters,
including surface and underground waters;

- Subbasin: means part of a basin;
- International rivers: means rivers geographically situated in the territory of two or more states;

- Banks: of ariver, tributary, sien, canal, lake and reservoir shall mean the land normally inundated
by the water contained in such river, tributary, stream, canal, lake or reservoir, together with such
soil, rock or any other material immediately adjacent thereto, but does not includee beyond
that land, soil, rock or other materials, which is occasionally inundated by such water;

- Shore: of sea, river, tributarieseanthe land covered with sand or soil, and declining towards the
water in a body of water, occasionally inundatgdich water;

- Beds: of river, tributary, stream, canal, lake and reseraeginthe portion of land delimited by
their respective banks, and normally covered by water;

- Public purpose: refers to urban and rural water supply, food production-hyder gneration,
navigation, industrial development and the maintenance of minimum flows for ecological, cultural
and religious purposes and the preservation of aquatic life;

- Waterworks: means large and minor dams, weirs, diversion canals, dykes/embankngerasida
minor drainage systems, irrigation system, large and small reservoirsgaeigsaconduits, wells
and boreholes, hydropower dams and such atnectures or installations ase constructed or
used for the purpose of diverting, storing, conveyamgl abstracting, using, conserving and
protecting water resources, for drainage purposes of inundated areas, or for the prevention and
mitigation of the effects of floods and of other watelated emergency situations.

- License: means the permit documartich confers to a person the right to use water and water
resources;
- Person: means any physical or juridical person, whether private or public;

Article 3
All water and water resources are owned byState.
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Article 4

Water and water resources shall be managed and developed based on an integrated water resource:
management (IWRM).

The IWRM shall take into account:

- All aspects of water resources;
- Linkages between water resources and other components of the natuoaneent;

- Requirement for an effective and sustainable water use for human being, environment and other
sectors.

The implementation of the IWRM shall be carried out jointly and within a cooperation framework
of all relevant agencies,

Article 11
Every person has the right to use water resources for his/her vital human need including drinking,

washing, bathing and other domestic purposes including watering for animal husbandry, fishing and

the irrigation of domestic gardens and orchards, in a mahaewill not affect other legal right of
others. The forenentioned uses are not subject to the licensing.

Article 12

- The diversion, abstraction and use of water resources for purposes other than those mentioned in
Article 11, and the construction thfe waterworks relating thereto, auject to a license or permit.

- The formality for license application shall be provided for by the Governmerdeurbe.

- The extraction of sand, soil, stones, gravel, petroleum and gas from the beds and banks of
watercourses, lakes, canals and reservoirs is also subject to licensing. The technical hydrological
formality shall be detailed in the Government-sideree.

- The filling of river, tributary, stream, natural lakes, canal, and reservoirs shall subjeengelar
written authorization. Its formality shall be provided for in the Governmentieuatee.

- Construction of small bridges across the rivers, streams, ordagde buildings on shorelines and
beaches require prior agreement from fisheries technisgeson from the Ministry of Water
Resources and Meteorology.

- The diversion of water from the Kingdom of Cambodia territory shall be permitted and agreed by
the Royal Government of Cambodia with due ratification by the legislative bodies.

Article 23
The MOWRAM may decl are contingency or protect

- When surface or underground water sources seriously affect their quantity, quality or ecological
balance;

- When watershed is degraded by human activities or natwséra

- When water is hazardous to the people health.

The geographical scope of such zones shall be established only-case basis by way of the

MOWRAM regulations.

2.1.4 Law on Fisheries

This Law was adopted by the National Assembly of the Kingdo@amfbodia on 30 March
2006 at the 4th legislature of the National Assembly, and promulgated by the Royal Decree No.
0208/007 dated 15 February 2008 where articles relating to this project are as follows:
Article 1

This law aims to ensure fisheries and fishery resource management, enhance aquaculture

development, the management of production and processing, and to promote the livelihood of people
in local communities for the sociatonomic and environmental benefitscluding the sustainability
of the conservation of biodiversity and natural culture heritages in the Kingdom of Cambodia.
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Article 2
This law extends the implementation to all fisheries whether it be natural, artificial and aquaculture.

The state ensas the rights on traditional use of fishery resources for local communities under the

regulations of this law or other related laws.

Article 3

- The fishery management shall be under the jurisdiction of the Ministry of Agriculture, Forestry and
Fisheries.

- The management of inundated forest and mangrove forest which cohere to lifecycle of fishery
resources shall be under the extent of this law.

- The state provides the management rights of natural protected areas to the Ministry of Environment
under regulatins of the law on the establishment and delimitation of natural protected areas, and
the law on environmental protection and natural resources management, and other legislative
norms.

- The Ministry of Agriculture Forestry and Fisheries has rights to catger law enforcement to all
illegal fishing activities, which happened in natural protected areas by coordinating with the
Ministry of Environment according to the regulation stipulated in chapter 14 of this law. These
activities will not affect the maiggment competency of the Ministry of Environment as stipulated
in the law on environmental protection and natural resource management.

Article 4
Fishery resources include inter alias any freshwater and marine organisms, livingliwingon

fauna and flea for example fish, mollusk, amphibian, insect, reptile, mammal and other invertebrate

that get fertilized in water, planktons, seaweed, sea grass, coral reef, inundated forest including

mangrove etc.

Article 8
The fishery domain consists of permaneatavs, the Mekong River flooded areas and ititk

areas, which serve as main fishing grounds and fishery ecosystem protection. The permanent water

comprises inter alia sea, rivers, tributaries, lakes, channels, streams, reservoirs and canals. §he Mekon

river flooded land includes inter alia swamps, refuges, wetlands and inundated forestldhteeas

in the coastlines are inter alia mangrove forest.

Article 18
Fishery Management Areas comprising inter alia, rapids and deep pools located T onér Sap

Great Lake, lakes, inundated forests, group of islands, sea grass areas, coral reef area, and mangrove

forests which are of importance for the sustainability of fishery resources shall be classified as

Protected and Conservation Areas of Figlieesources.

Article 19
The following shall be prohibited: 1Any fishing activities in the fishery conservation areas except

for special permission from the Minister of Agriculture Forestry and Fisheries to the Fisheries

Administration to conduct the fishery scientific, tectaicesearch and experiment.- By pass

navigations or any activities in the fisheries conservation areas except competent officers in case of

law enforcement. 3)New settlement®f less than 2 km from the boundaries of fishery conservation
areas excepbf Fisheries Administration resident which is used for law enforcement purposes.

Article 20
All kind of fishing activities in the fishery domain by using the following gears shall be absolutely

prohibited such as electrocuting devices, explosive stufglikind of poisons, pumping, bailing,

drying and so on.

Article 22
Disposing, discharging, dumping or littering toxic substances (solid or liquid) in fishery domains,

which were determined by law and other juridical legislations of the Kingdom of &hapkand

Conventions or International Treaties on Environmental Poisoning, and any agreements or any

activities that cause toxic or harm to aquatic animals shall be prohibited.
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Article 25
Building or dumping dams/dikes across lakes, streams, afflueets rand digging canals, pond,

holes, reservoir, natural reservoir in large scale and other new constructions or pumping that could

cause disastrous damage to fishery resources in fishery domain shall be studied or evaluated by the

Ministry of AgricultureForestry and Fisheries and concerned institutions.

2.1.5 Law on Land Management, Urban Planning and Construction
Law on Land Management, Urban Planning and Construction was adopted by the National

Assembly of the Kingdom of Cambodia on 23 May 1994, aséoend plenary session of the second

legislature.

Article 1
The objective of the Law on Land Management, Urban Planning and Constructions shall be to

promote the organization and embellishment of the urban and the rural areas throughout the Kingdom

of Cambodia with the purpose of assuring development of this gaarttre spirits of :

- Respecting both common and individual interests, private rights, observing laws and regulations,
and overseeing on the construction matters.

- Assuring through the development process an equilibrium between the cities/towns aacasral
based on their geographical conditions and special characteristics.

- Assuring the value of natural and cultural wealth, ensuring the development of the economy and
tourism sectors and maintaining the quality of the environment.

Article 2
The Land Management, Urbanization and Construction Law is based on proprietary rights in

accordance with the current Land Law. In the case that the Land Law is amended or changed, the law

on urban planning and construction will be revised according toathe Law.

Article 11
The Law on the Land Management, Urban Planning and Constructions shall be based on the

ownership titles as provided in the present Land Law. In the event, this Land Law is amended or

changed the Law on the Land Management, UrbamiPlgrand Construction shall also be amended

or changed accordingly.

Article 17

- No construction permit shall be issued if it is not compliance to the Master Plan and to the Land
Use Plan and Construction.

- The construction permit shall be denied if thdlpusecurity, environment, public hygiene, any
construction or property which have value in archeology, history, culture, beauty, technique or
natural resources were affected by such construction.

- The construction permit shall be denied if there is mipastructure or public equipment that fit to
such construction.

Article 22

- Before demolishing any existing construction, the construction owner shall apply for a prior
demolishing permit from competent authorities.

- The process of the construction deisloihg shall be determined by a stécree.

- The construction demolishing permit shall be denied if it is affected to the social, technical issues
and patrimony recorded by the state.

2.1.6 Law on the Amendment of the Law on the Administration of Factorie and
Handicrafts
The Law on Administration of Factories and Handicrafts, which was adopted by the National

Assembly on the 4th plenary session of the third legislature and the Senate was unable to properly

Project Owner: Phnom Penh Water Supply Authority 29



ﬂ&ﬁﬁnat IESIA ON THE PROJECT FOR EXPANSION OF WATER SUPPLY SYSTEM IN TAKAU
Green

review and comment on it in accordance with @eti31 of the Constitution and promulgated by Royal
Kram No. NS / RKT / 0606/018 dated 23 June 2006. Relevant contents of this law include:
Article 1-New

This law governs all factories and handicrafts throughout the Kingdom of Cambodia which are
underthe leading and administering of the Ministry of Industry and Handicraft without affecting
authorities of other relevant ministries and institutions.
Article 3-New

Factories and handicrafts, which are under the leading and administering of the Ministry of Industry
and Handicraft are as follows:
. Food, beverages and tobacco
. Textile, wearing apparel and leather products
. Paper product
. Chemical, rubber arglastic product, except for oil and gas industry
. Nonmetallic mineral based product
. Basic metal
. Fabricated metal, machinery and equipment
. Other sectors such as: Product of jewelry, decoration material, music instrument, sport equipment,
sport equipment, toy and office equipment.

Article 4-New

The establishment of factories, as specified in article 3, shall have permit from the Ministry of
Industry and Handicraft, with the approval of the concerns institutions. The establishment ofigactory
targeting on:

- Preparation of location or / and the construction of buildings for factory operation.
- Construction of the building for installation of machinery for the factory operation.
- Machinery installation in a building, place or vehicles forfdwtory operation.

Article 7: New

The Ministry of Industry and Handicraft shall provide any certificates concerning the production in
according with the application of the factory owner if it deems to be necessary.
Article 8- New

The Ministry of Industry and Handicraft shall reply with its decision to the applicant for the factory
establishment within maximum period of 7 (seven) working days from the date of receipt of completed
and correct application.

In case of rejection of thregpplication, the Ministry of Industry and Handicrafts shall explain clearly
the reasons for its decision.

Article 9-New

Before starting the factory, the factory owner shall inform the Ministry of Industry and handicraft
within minimum period of 15 (fiten) days in advance.

Article 11-New

For the expansion or establishment of a branch or relocation of the factory, the permit shall be
obtained from the Ministry of Industry and Handicratft.

Article 13: New

In case of change of factory owner, the new ovehetl apply for recognition as the factory owner
to the Ministry of Industry and Handicraft within a maximum period of 10 (ten) working days from
the date when hgetsthe right to be the new factory owner. The Ministry of Industry and Handicraft

0O NOoO O~ WN B
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shall repy to the factory owner within a maximum period of 4 (four) working days from the date of
receipt of the application.

Article 15: New
The factory owner shall inform to the Ministry of Industry and Handicraft in writing within the
minimum period of 1 (onanonth prior to the date of the permanent cease of the operation.

Beside the case of force majeure, the continuous cease of operation within the period of 12 (twelve)
months shall be deemed as permanent cease of factory operation. In this case, tlyeoMingsistry
and Handicraft shall invalidate the establishment permit.

Article 17: New

In the case that the establishment permit and other permits have been lost by certain reasons, the
factory owner shall apply for another permit or replacement letier fheMinistry of Industry and ~
4 ~Handicraft within maximum period of 15 (fifteen) days from the date of loss.
Article 18: New

Each factory shall have name and signboard shall be written in Khmer while it shall be bigger than
and on the top of otherdguages. The factory owner shall install his/her factory signboard in front of
factory, where it is easy to visual view.

Changing the name of factory shall be approved by the Ministry of Industry and Handicraft.

Article 25
All areas in the factory shabe insured and maintained with appropriate light and sufficient
ventilation, and shall be ensured that it is free of accident primarily caused by radio activity, noise,
vibration, light, ray, smell, steam, heat, smoke, dust, and other pollutants.
Article 26
Factory shall have firextinguishing system, which includes:
- Fire alarm system and fiextinguishing utilities
- AFire Cautionodo sign at necessary places
- At least two emergency exits at each floor
- Rescue ways for firefighting trucks.
- Other escape means
- Compact plan for evacuation in emergency
Article 27
Machineries or part of the machineries, which may eventually cause accident, shall have a cover or
protective equipment. Areas of the factory, which may cause serious accideriieshatiounded by
fence.
Article 28
AAcci dent Cautiono signs or fAProhibitionodo sic
occur.
Article 29
Use of explosives, flammable materials, poison, hazardous chemicals or gases in production shall
comply with technical specifications that ensure safety.
Article 30-New
Steam boilers, steam systems, equipment or tanks with high pressure shall be controlled by the

Ministry of Industry and Handicrafts before being allowed to operate. During the opethéi@bove

mentioned equipment shall be done in phase specified by the Ministry of Industry and Handicrafts.
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Article 31

- Before being dumped, all kinds of industrial waste shall be complied with the standard for disposal
of waste and hazardous substmset by the regulations of the competent institutions

- It is strictly prohibited to dispose of toxic industry wastes hazardous substances polluting or
affecting the environment without coming across the treatment.

- Industrial waste, which is to be reused, shall be thoroughly stored with specifications and technical
conditions.

Article 32
All kinds of industrial wastes, which cannot be treated or have been treated, but are still toxic or

containing toxic substancesausing pollution or affecting environment or consist of radioactive

substances shall be controlled or permitted by competent institution before being discharged or

transported to other places for storage or other purposes.

Article 33

Factory owner shalbe liable for disposal, cleaning and storage of all kinds of industrial waste of
the factory.

Article 37-New
Competent officials of the Ministry of Industry and Handicraft are eligible to enter factories and

handicrafts anytime in accordance with specified orsmecified date to inspect the quality, factory

situations, machinery, other means or activity whieeefaictory owner violates the provisions of this

law. In necessary case, the inspection of the factory is carried out by:

1. Take the product sample with an appropriate quantity for quality analysis together with concerned

documents.

2. Investigating, héng restraining the products, materials, raw materials and concerned documents,

which may cause accident to the factory or asset of the factory or the surrounding area.

3. Questioning or summoning factory owner, factory managers, employees, or wotker$actory

to clarify information or to request for information and documents.

Article 39-New
The Ministry of Industry and Handicraft has the authority to order the factory owner or factory

manager to temporarily cease the entire production or cededions of a factory for a specified period

so as the factory owner or factory manager can adjust or improve in cases:

- Serious technical fault as provided in the amended article 24

- Production process which not comply with the permit of the Ministipadistry and Handicrafts

- The production processes that can cause accident to human or damage to property in factory or
outside the factory.

- Factory owners or factory managers intentionally fail to comply with order letter of the Ministry of
Industry and Handicrafts.

- If the adjustment is not properly and correctly made, the Ministry of Industry and Handicrafts has
the power to issue the ann@@ment of final closure of the factory.

- The order of temporary cease the production or the announcement of the permanent closure of the
factory shall be publicly presented in front of the factory or released in the press.

Article 41-New

- In the event ofncident or accidents in the factory which leads to the complete cease of operation
for more than 7 (seven) days, the factory owner or manager shall inform in writing to the Ministry
of Industry and Handicraft within ten (10) days following the date dfdbeurrence
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- At the time when the above incident or accident occurs, the Ministry of Industry and Handicrafts
shall inspect the factory and enforce the new Article 37 or Article 39, Section 1 if necessary.

Article 49-New

- Any person who violates the neticle 4, 9 and 20 of this law shall be fined from 10,000,000 Riel
(ten million Riels) to 50,000,000 Riels (fifty million Riels).

- In the case that such offense possibly causes the fatal accident to human or damage to the property
inside or outside the ¢#ory, the competent officials of the Ministry of Industry &fahdicraft shall
refer the case to the court for decision on the compensation of damages in accordance with existing
laws.

Article 51

Any factory owner who violates articles 31, 32 and 38af law shall be subject to penalty and
compensation under the Law on Environmental Protection and Natural Resource Management.

2.1.7 Labor Law

Article 1

- This law governs relations between employers and workers resulting from employment contracts
to be performed within the territory of the Kingdom of Cambodia, regardless of where the contract
was made and what the nationality and residences of the codtpactes are.

- This law applies to every enterprise or establishment of industry, mining, commerce, crafts,
agriculture, norreligious, whether they are of professional education or charitable characteristic as
well as the liberal profession, associationgroups of any nature whatsoever.

- This law shall also apply to every personnel who is not governed by the Common Statutes for Civil
Servants or by the Diplomatic Statutes as well as officials in the public service who are temporarily
appointed.

Articl e 22

Every employer of an enterprise or establishment, set out in Article 17 above, who employs at least
eight workers shall always establish an internal regulation of the enterprise.

Article 29
The internal regulations must be diffused and affixedsaitable place that is easily accessible, on
the premises where work is carried out and on the door of the premises where workers are hired. These
internal regulations shall constantly be kept in a good state of legibility
Article 102

Forthe purposedf hi s | aw, the term fAiwageo irrespectiyv
of calculation is means the remuneration for the employment or services that is convertible in cash or
set by agreement or by the national legislation, and that shall be gigemarker by an employer, by
virtue of a written or verbal contract of employment or services,

Article 103

Wages Heritage purely as followd/ages,Overtime,bonusespremiums andillowancesprofit,
moneyprizes,benefits thesubjectyvipheach_kruosaear for volumes in exceshetorrect amount of
money,allowance for a vacation or payment for vacapayments.

The amount that the employer must give the disability and maternity benefits are not included as
wages: medical treatmemegal vipheach_kruosaear saohainveudamnaeispecial benefits offered
to workers in order to facilitate the Function.
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Wage includes, in particular: actual wage or remuneration, overtime payments, bonuses and
indemnities, profit sharing, gratuities, h@ued of benefits in kind, family allowance in excess of the
legally prescribed amount, holiday pay for compensatory holidays pay or allowance for leaves.

Amount of money paid by the employer to the workers during disability and maternity leave does
notinclude: health care, legal family allowance, travel expenses and benefits grated exclusively to help
the worker do his or her job.

Article 104

The wage must be at least equal to the guaranteed minimum wage; that is, it must ensure every
worker of a decat standard of living compatible with human dignity.
Article 137

In all establishments of any nature, whether they provide vocational training or they are of a
charitable nature or liberal profession, the number or hours worked by workers of eithansetx c
exceed eight hours per day, or 48 hours per week.
Article 139-New

In the case of an emergency work, workers are required to work extra time, payment for such
overtime work shall be increased up to 50% (fifty percent) increment. If extra nightakerk place
between the 22 and 5 am or on weekend days, a 100% increment is required.
Article 144 new

For the purposes of this | aw, the term finight
hours that includes the interval between 22:00 and 05:00 hour.

Besides continuous work that is performed by rotating terms who sometimes work dudag the
and sometimes at night, the work at the enterprise can always include a portion of night work. Night
work is paid at the rate of 130% (one hundred

Article 161
- Each year, the Ministry in chargeladborissue a Rakas determining the paid holidays for workers

of all enterprises.

- These paid holidays do not break off the length of service required to obtain paid annual leave, nor
do they reduce this type of leave.
Article 229

All establishments and work place mwdways be kept clean and must maintain standards of
hygiene and sanitation or generally must maintain the working conditions necessary for the health of
the workers.

The Ministry in charge of Labor and other relevant ministries shall prepare a Prakasitiar the
measures for enforcing this article in all establishments subject to the provisions of this Chapter,
particularly regarding: quality of the premises, cleaning, hygienic arrangements for the needs of
personnel, beverage and meals, lodging efglrsonnel if applicable, work station and the seating
arrangements, ventilation and sanitation, individual protective instruments and work cloths, lighting
and noise levels in the workplace.

Article 230

All establishments and work places must be sd@blguarantee the safety of workers. Machinery,
mechanisms, transmission apparatus, tools, equipment and machines must be installed and maintained
in the best possible safety conditions. Management of technical work utilizing tools, equipment,
machines, oproducts used must be organized properly for guaranteeing the safety of workers.

The Prakas covered in Article 229, shall also determine the measures for enforcing this article,
particularly regarding: risk of falling, moving heavy objects, protectiagfdangerous machines and
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apparatus, preventive measures to be taken for work in confined areas or foe work done in an isolated

environment, risk of liquids spilling, fire prevention.

Article 238
Enterprises and establishment covered by Article 1 ofdhisnust provide the primary health care

to their workers.

Article 240

- Depending on the necessity of the enterpriselaiber health service can serve a single enterprise
or jointly serve enterprises.

- The cost of organizing and operating tabor health service is borne by the employer. For inter
enterprise services, the costs are distributed proportionally based on the number of employees at
each enterprise.

Article 242

- All enterprise and establishments covered by Article 238 of this law apbbgng at least fifty
workers shall have a permanent infirmary on the premises of the establishment, workshop, or work
site.

- This infirmary shall be run by a physician assisted by one or more male or female nurses, based on
the number of workers.

- Duringworking hours, both day and night, there shall always be at least one male or female nurse
present.

- The infirmary shall be supplied with adequate materials, bandages and medicines to provide
emergency care to workers in the event of accidents or ocongktiness or sickness during work.

- Expense incurred in organizing and operating this infirmary are the responsibility of the employer.

Article 246
The Ministry in charge dfaborand the Ministry of Health shall issue a joint Prakas to determine:

a) the organization and operation of the health services;

b) the maximum time that th@borphysician must devote to personnel at the establishment in question

based on the size of their work force and the nature of their activities, as well as theapmy®isi

mandatory tasks;

c) the frequency and the content of the reports to be filed by the manager of the enterprise or by the

representatives of the intenterprise services with regard to the organization, operation and financial

management of the healikrvice.

Article 247
The Ministry in charge dfaborshall issue a Prakas to determine:

- the conditions under which pemployment, reemployment, periodical and special exams are
given

- The number, qualifications, and the duties of the medical personnel to be employed.

Article 248

- An accidentit considered to be work related, regardless of the cause, if it happens to a worker
working or during the working hours, whether or not the wonkas at fault; it is accidents inflicted
on the body of the worker or on an apprentice with or without wage, who is working in whatever
capacity or whatever place for an employer or a manager of an enterprise.

- Equally, accidents happening to the workerirtythe direct commute from his residence to the
work place and home also considered to be welkted accidents as long as the trip was not
interrupted nor a detour made for a personal orwork-relatedreason.
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- All occupational iliness, as defined law, shall be considered a werilated accident and shall be
remedied in the same manner.
Article 249

Manager of enterprise are liable for all wagtated accidents stipulated in the Article above
regardless of the personal status of each worker.

Thesame liability applies to:

- Directors of private hospitals, but solely for the personnel they employ;

- Professional, solely for their employees;

- Craft shops, only for workers other than the wife and the children of the craftsman;
- Property owners, only fotheir domestic worker;

- Agricultural enterprise, for their workers.

Apart from the categories expressly mentioned in the preceding paragraph, any person who engages
the services of a worker for a specific, occasional works is required to make reparation for accidents
that victimized the worker during the work.

Article 250

Every manager of enterprise shall manage to have someone take all appropriate measure to prevent

work-related accidents.

2.1.8 Land Law
Land Law, which was adopted by the National Assembly on 20 July 2001 at 6th plenary session
of the 2nd legislature armbmplete consent was granted by Senate on the form and legality of this law
on 13 August 2001 at 5th plenary session of 1st legislature and officially promulgated by the Royal
Decree No. NS / RKM / 0801/14 dated 30 August 2001. The main contents afthiglude:
Article 1
This law has the purpose to determine the regime of ownership over immovable properties in the
Kingdom of Cambodia for guaranteeing the rights of ownership and other rights related to immovable
property, according to the provisioristbe 1993 Constitution of the Kingdom of Cambodia.
Article 2
Immovable property within the meaning of this law includes immovable property by nature,
immovable property by purpose and immovable property by law.
Immovable property by nature include#i-natural grounds such as forest land, cleared land,
cultivating land, fallow land, land submerged by stagnant or running waters and constructions or
improvements firmly affixed to a specific place created by human act and not likely to be moved.

Immovable property by purpose includes things fixed to the ground or incorporated into the
constructions and which cannot be separated therefrom without damaging or altering them, such as
trees, decorative attachments, and so on.

Immovable property by law includesl rights in rem over immovable and movable properties
defined by law as immovable property.

Article 3

All persons shall respect the state property and legally acquired private property.

The management of the cadastral administration of immovable propeich are state property
and the issuance of ownership certificates of immovable property throughout the Kingdom of
Cambodia are under the authority of the Ministry of Land Management, Urban Planning and
Construction.

The regulations and proceduresttoe administration of immovable property belonging to the state
shall be determined by a subdecree.
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Article 6

Only legal possession can lead to ownership. The state may also provide ownership over immovable
property belonging to the state within the spetimits set forth in this law for natural persons or legal
entities of Khmer nationality. All transfers or changes of the ownership rights shall be carried out in
accordance with the required general rules for sales, succession, exchange, gifuor dgceion.
Article 16

State public property is inalienable and ownership of those properties is not subject to prescription.
State public properties cannot be acquired by the special acquisition provisions of Chapter 4 of this
law. State publigroperty may, however, be the subject of authorizations to occupy or use that are
temporary, precarious and revocable in the case the various fee/tax obligations are not complied with
except as permitted in Chapter 3 of this law. Such authorizations dentmahsformed into ownership
or rights in rem for the benefit of the holder. When state public properties lose their public interest use,
they can be listed as private properties of the state by law on transferring of state public property to
state privée property.

Article 17

The property belonging to the private property of the state and of public legal entities may be the
subject of sale, exchange, distribution or transfer of rights as it is determined by law. Such property
may be leased out and it ynae the subject of any contract made properly according to the law. The
conditions and procedures related to the sale and the management of the private property of the state
and public legal entities shall be determined by adedyee. No sale shall beade in the absence of
the said suHglecree. Lands within the state private property may be the subject of a concession pursuant
to the conditions set forth in Chapter 5 of this law. From the date this law becomes effective, no more
encroachment of land caake place within the private property of the state and public legal entities,
even if it complies with Chapter 4 of this law. However, vacant lands of the state private domain may
be distributed to persons demonstrating need for land for social purpesesidance with conditions
set forth by sulmlecree.

2.1.9 Law on Social Security Schemes for Persons Defined by the Provisions of the
Laboure Law (NSSF)

This Law was adopted by the National Assembly of the Kingdom of Cambodia on 15 August
2002 at the 8t plenary session of the 2nd legislature and complete consent was granted by Senate on
the form and legality of this law on without any amendment on 5 September 2002 at the 7th plenary
session of the 1st legislature.

Article 1

This law aims at organizinthe Social Security Schemes for persons defined by provisions the
provisions of the_aborLaw of the Kingdom of Cambodia as follows:
1-Pension scheme which is in charge of provi di
benefit.
2- Occupational risk which is in charge of providing employment injury and occupational disease
benefit.

The other contingencies shall be subsequently determined byeBude base on the actual situation
of the national economy.
Article 2

The servicesupplementshe benefits including health and social activities, shall be determined by
subdecree.
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Article 3
The Social Security Schemes prescribed by this law shall be under the Management of the National
Social Security Fund. This National Social Seaqut y Fund has its acronym i

Security Fund is the public establishment which is formulated byd8atee in on General Statute of

Public Enterprise promulgated.

Article 4
Persons covered by the Social Security Schemes in thigtgavdless of nationality, race, sex belief

religion, political opinion, national extraction, social origin, membership of trade union or act in trade

union are:

- All workers defined by the provisions of th&bor Law, if those persons perform work in the
territory of the kingdom of Cambodia for the benefit of an employer or employers, regardless of
nature, form and validity of the contract done of kind and amount of the wage received by the person
thereof

- State vorkers, public workers and every personnel who is not governed by the Common Statute for
Civil Servants or by the Diplomatic statue as well as officials who are temporarily appointed in the
public service.

- Trainee person who is attending for rehabilitatmenter and apprentice shall deem as workers
providing in paragraph 1 of this article. Prakas of the Ministry in charge of Social Security Schemes
shall determine terms of implementation of these provisions.

- Persons work in seémployed profession. Prak of the Minister in charge of Social Security
Schemes shall determine provisions in this paragraph.

- Seasonal or occasional workers. Prakas of the Minister in charge of Social Security Schemes shall
determine other particular necessary terms of implestientof the provisions after consulting with
the Technical Council and the Governing Body of National Social Security Fund. The composition
and function of the Technical Council shall be determined bydechbee.

Article 6
Employers and workers coverby this law shall have a compulsory to pay contribution to NSSF.

Terms and procedures of payment of the contribution and the entitlement of benefits shall be

determined by Suldecree on the formulation of NSSF as specified with in article 3.

Article 13
Occupational disease is also considered as occupational risk. The Minister in charge of the Social

Security Schemes and the Minister of Health, after consulting with the Technical Council, shall issue

a Joint Prakas concerning identification of the occopati disease list wavis with list of

employment regarding to physical work, exposure to toxic substance and other employment performs

in insalubrious conditions or areas in which cause various diseases.

2- This list shall be revised periodically fodwaance technical improving and promoting the medical

awareness as basis means preventing occupational diseases.

3- A disease declared as occupational risk after the date that worker stopped working, is also pave the

right for the victim has the occupatarrisk benefit, if the declaration is done during the period shown

in the occupational disease list as prescribed in the paragraph 1 of this article.

Article 14
1- A victim caused by employment injury or commuting accident or occupational disease shall
promptly inform to employerés representative al

of force majeure or in complete accessibility or has other thoughtful reasons. The beneficiaries, if there
is a fatal accident, shall carry out suchigéion.
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2- Employer shall notify to NSSF within the period of less than fergjht hours about employment
injury or commuting accident or occupational diseases inflicted on workers working in there enterprise.
This notification shall be made through thedality, which determined by Joint Prakas of the Ministry
in charge of Social Security Schemes and Ministry of Health as proposed by the Governing Body of
NSSF.
3- The method of investigation and duty of the victim of employment injury or commutindeatcir
occupational diseases shall be determined by joint Prakas of the Ministry in charge of Social Security
Schemes and Ministrof Health.
Article 23

The method of participation of employer, worker registration, contribution payment, computing
beneft and benefit service under the liability of employers and workers in the function of the Social
Security Schemes, shall be issued by Prakas, with the proposal of Governing Body of the NSSF, of the
minister in charge of Social Security Schemes.
Article 36

The violation of the provisions of article 6 and 23 of this law are liable to fine of ten (10) to thirty
(30) days of the base daily wage, or in case of committing the subsequent offence shall be liable to a
fine of thirty (30) to ninety (90) days of these daily wage in exclusion on the punishment relating to
contribution dues and other process for which shall be borne by the employer thereof. This fine shall
be applied as many as times that workers employing in the conditions in contrary to themsafisi
this law.

2.1.10 Road Law
Road Law adopted by National Assembly on 03 April 2014 at the 2nd plenary session 5th
legislature, and finally reviewed by the Senate on form and legality on 11 April 2014 at the 3rd plenary
session and was promulgatedRgyal Kram No. Ns / RKM / 0514/008, dated 04 May 2014 with key
content as followings:
Article 2
This law has the following aims:
- To protection of public property, protection and enhance of roads quality, maintaining orders,
facilitate of the roads traffiand roads transportation.
- To determine the policy, strategy, and developing plan for the construction, repair, and maintenance
of roads infrastructure including to set up measures and technical regulations
- To promoted and encourage the private sectompddicipant in the construction, repair,
maintenance, and developing of roads infrastructure
- To promoted cooperation and integrations of the nation, regiomegidn, and worlds on the roads
infrastructure sector
- To encourage for conduct research pangon roads technique and to transfer of new technique for
the roads infrastructure development in the Kingdom of Cambo@iadevelopment of human
resources in roads infrastructure sector in the Kingdom of Cambodia.
Article 3
The scope of this law slde applied to all the activities relevant with roads infrastructure sector
in the Kingdom of Cambodia.
Article 12
Any construction on the land for road construction development, in particularly area for right of
way which is permanently establishecklbe prohibited, except for the construction in some special
projects such as of the equipment used in the national defense, security and in road management or
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road construction and construction for other public services which require the approvaRof/éhe

Government in accordance with request of the competent authorities of road management.

Right of way may be utilized for various temporary purposes without affecting the equipment and
structures for safe road traffic.

The management of right of wasged along roads network shall be determined by adSatee.

Article 18
For all the road infrastructure development and maintenance projects principally approved by the

Royal Government, the competent authorities of road management may implemenigeats pn

its own or engage the private sector in the road infrastructure development or maintenance in

accordance with the Public Procurement Law.

Where a concessionaire or road construction firm is in charge of the road infrastructure development
or mantenance project, the work shall be undertaken in consistence with the provisions of this Law,
Concession Law and other existing regulations.

Article 19
The concessionaire or road construction firm shall cooperate with relevant ministries and

institutiors with the functions and authorities in the management, control, audit or solving road related

disputes and regularly reports the road construction, maintenance, incidents, and accidents and
immediately report any event involved with the roads.

Article 36
Any individuals wishing to fill in the land or do anything on the right of way to create an entrance

and exit to private residences, companies, factories, enterprises or other places adjacent to the roads

shall apply for written approval withhé authorities in charge of the road management or

Administrator. And their work can be carried out with the official approval and in line with the

instructions of the competent authorities of road management or road manager.

Formality and procedures oépnission letter shall be determined by a <Jeiakas of the Minister
of the Ministry of Public Works and Transport and the Minister of the Ministry of Rural Development.
Article 38

Prohibited activities which make disaster to road infrastructure fasilitnd created obstruction to
traffic safety as below:

1. Destroying roads by purpose on road infrastructure facilities:

- Digging, drilling, and created breaking of roads.

- Imported vehicles and tool equipped trucks.

- Occupying or invasion or using landrofads and particularly the right of way.

- Changing the assemblies or changing direction of roads do not have permits.

- Build of construction in the right of way, fulfill of land into drainages system of road safety.

2. Created obstructions which intertup traffic safety:

- Pouring lubricating substance on roads and making of inclined or collapse of road facilities.

- Changing, writing, removing, taking, or made loss of beneficiary to road signs, traffic light signals,
protection wall and fences, markerygts, direction signals, and creating of obstruct on roads.

- Leaving materials construction or other materials on roads such as through stones, lands, sands,
waste and garbage on roads, and placing and spreading sharp objects on roads in case other place
for spreading sharp objects.

3. Activities in caused obstruction to traffic safety:

- Organizing of festivals on road such as markets, dancing, sold of goods on road, and meeting of
peoples on the road, or taking roads and bridges for staying contrary this law
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- Exhibited of materials or other signals advertising of visibility or cut of€qué&on of drivers or
creation of obstruct for pedestrians
- Build of wall causing accidents or anyone construction on roadside
- Fulfill land in the right of way highest than roads without drainages system
- Upgrade or connected roads linking to main roadaat a permit.
4. Other activities in caused disaster to roads, to created accident to peoples and transportation mean
on the roads.

2.1.11 Law on Road Traffic

Law on Road Traffic which was adopted by National Assembly on 05 December 2014 at 3rd
session5th legislature of the National Assembly, and completely reviewed by the Senate on the forms
and legality of the law on 30 December 2014 at 6th session of the 3rd legislature and was officially

promulgated by the Roy&lecree No NS/ RKM /0115 / 001 @dt09 January 2015.

Article 1
This law is intended to ensure road traffic safety and order, and protection of human and animal

health and lives, properties and environment.

Article

Article 3
This law applies to all activities related to road traffiche Kingdom of Cambodia.

Article 16
Driving speeds are defined in accordance with the following criteria:

- Driving speed definition shall be determined by a-dabree.

- Drivers shall not be allowed to drive in an abnormally slow speed without proper reasons that
interrupts other vehicles. Drivers in such a slow speed shall keep to the right to allow other drivers
in a higher speed to overtake easily on the left.

- Any drivers, who are forced to slow down in an abnormal manner, shall alert the other drivers by
using the emergency light, and shall keep driving taititeestside of the roadway.

- Speed regulations shall not apply to any drivers of police or military conglelegate or senior
leader processions, fire trucks, ambulances, and other vehicles equipped with siren and special light
on duty.

Article 53

- Any legal persons providing domestic or international road transportation of goods and passengers
shall obtain lheir business license issued by the Ministry of Public Works and Transport.

- Requirements and procedures for issuance of license to legal persons providing domestic or
international road transportation shall be defined by Prakas by the Minister of Pultks ¥Whd
Transport.

Article 54

- Any motor vehicles or trailers used in providing transportation of goods or passengers shall obtain
license for such business issued by the Ministry of Public Works and Transport.

- Requirements and procedures for issuamtieanse to vehicles providing domestic or international
road transportation shall be defined by Prakas by the Minister of Public Works and Transport.

Article 55
Any motor vehicles or trailers providing transportation shall possess the following papers:

a. Vehicle identification card and number plate,

b. Driving license appropriate to the type of the vehicle,
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c. Certificate of vehicle technical inspection,
d. Vehicle ot r a iliterse forgransportation business,

e. Insurance certificate issued by insurance company, f. Other licenses issued by other relevant
institutions.

2.1.12 SubDecree on Environmental Impact Assessment Process
SubDecree No. 72 dated 11 August 1999 on Environmental Impact Assessmentlyfficial
promulgated by the Royal Government of Cambodia.

Article 1
The main objectives of this swudecree are:

- To determine an Environmental Impact Assessment (EIA) upon every private and public project or
activity, and it must be reviewed by the MinistryErivironment (MoE), prior to the submission
for a decision from the Royal Government.

- To determine the type and size of the proposed project(s) and activities, including existing and
ongoing activities in both private and public prior to undertaking tbegss of Environmental
Impact Assessment.

- Encourage public participation in the implementation of Environmental Impact Assessment process
and take into account of their conceptual input and suggestion-tmmsideration prior to the
implementation of @y project.

Article 2
This subdecree hereby applies to every proposed and ongoing project(s) and activities, either by

private, jointventure or state government, ministry institutions of which are described in the annex of

this subdecree, except a spal case, where a project will be approved by the Royal Government.

Article 3

The MoE has responsibilities as following:

- Scrutinize and review the report of the Environmental Impact Assessment in collaboration with
other concerned ministries;

- Follow up, monitor and take appropriate measures to ensure a Project Owner will follow the
Environmental Management Plan (EMP) while project construction is taking place and accede to
their Environmental Impact Assessment report's approval.

Article 4
Institutions and ministries who are responsible for proposed project, shall have the right to examine

and approve any project(s) that stated in the annex of thidesube, after the Ministry of Environment

has reviewed and commented on their EnvironmentahtihAssessment report.

Article 7
A Project Owner must apply to the Ministry of Environment for reviewing their Initial

Environmental Impact Assessment report and report efgargbility study.

Article 10
A guideline for preparing a report of InitiBhvironmental Impact Assessment and Environmental

Impact Assessment will be determined by the Prakas of the Ministry of Environment.

Article 11

A Project Owner must cover all the fee's services for reviewing and monitoring upon their project.
These serice fees shall be approved by the Ministry of Economy and Finance following the proposal
of the Ministry of Environment. The said fee shall be incorporated into the national budget.

Article 12
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A Project Owner must contribute a donation to the Environmental Endowment Fund as described
in Article 19 of Chapter 8 of the law on Environmental Protection and Natural Resources Management.
Article 14

A Project Owner must prepare a report, as desciibAdicle 7, and must submit it to the Ministry
of Environment and forward a copy to the Project Approval Ministry/Institution.

Article 15

The Ministry of Environment will review EIA report, as described in Article 14 and will provide
findings and recmmendations back to the Project Owner and to the Project Approval
Ministry/Institution within 30 workdays, commencing from the date of registration of their IEIA
report and prdeasibility study report.

Article 20

The Project Owner must acknowledge finelings and recommendations of their IEIA or/and EIA
report(s) in which have been approved by the Ministry of Environment, before they can proceed their
project's implementation.

2.1.13 Sub Decree on Solid Waste Management of Towns
SubDecree No. 113 ANKK dated 27 August 2015 on Urban Solid Waste Management was
adopted and officially promulgated by the Royal Government of Cambodia. Key articles include:
Article 1
The goal of this suldecree is to enhance the management of garbage and solid wastetofxdty
with effectiveness, transparency and accountability, referring to ensure aesthetics, public health and
environmental protection.
Article 3
This subdecree covers separating, storing, cleaning, collecting, transporting, recycling and
management dandfills of garbage and solid waste of downtowns in the Kingdom of Cambodia. This
subdecree does not cover industrial solid waste and hazardous waste management.
Article 5

Ministry of Environment has roles in leading and pushing operation of the nmaeapef garbage
and solid waste of downtowns and duties as follows:

- In cooperation with relevant ministries, institutions and stakeholders, prepare policies, national
strategic plans, legal instruments and technical guidelines relating to the managegaehagé
and solid waste of downtowns;

- Provide technical advice and capacity building to-sational administration on the management
of garbage and solid waste of downtowns;

- Take lead in coordinating with development partners, private or public $eajather financial
resources, means and materials supportingnatibnal administration in the management of
garbage and solid waste of downtowns work;

- Support and cooperate with relevant ministries and institutions andagioimal administration to
promote formal and informal education and dissemination of environmentally safe the management
of garbage and solid waste of downtowns, program to reduce, reuse and recycle (3R) and promotion
of use of products from recycling garbage and solid waste of dewst and

- Monitor, check and evaluate environmental work relating to garbage and solid waste of downtowns

Article 8
Capital and Provincial Department of Environment shall play its role as the force majeure of capital

and provincial administration regand the management of garbage and solid waste of downtowns

work and have duties as follows:
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- Promot e citizens?o education on environment a
dissemination about storage, cleaning, separation, reduction, reuse and recycling and participation
in using the management of garbage and solid waste of downtowrtesegrvi

- Participate in preparing the management of garbage and solid waste of downtowns plans of the sub
national administration;

- Participate in providing technical advice on proposals or projects of the management of garbage
and solid waste of downtownsrgiees;

- Monitor, check and evaluate environmental work relating to the process of the management of
garbage and solid waste of downtowns services and garbage and solid waste of downtowns
recycling activities;

- Push the implementation of measures of lamgslagal instruments that are in force and participate
in the implementation fine measure on offenses relating to the management of garbage and solid
waste of downtowns; and

- Prepare semester and yearly reports on situation and process of the managegmudratgef and
solid waste of downtowns.

Article 9
Capital, municipal and district Administration have roles in the management of garbage and solid

waste of downtowns, within their territorial jurisdictions and duties as follows:

- Prepare management plaargd yearly action and budget plans for the management of garbage and
solid waste of downtowns within its territorial jurisdiction;

- Prepare and implement any measure for the management of garbage and solid waste of downtowns
through issuing an order (Delkar other legal instruments;

- Establish, control and manage cleaning, collecting and transporting services and garbage and solid
waste of downtowns services within its territorial jurisdiction;

- Advice citizens relating to environmental hygiene cleaning kbcal cleaning, collecting and
transporting services and garbage and solid waste of downtowns services prepared; and

- Educate and disseminate information on garbage and solid waste of downtowns separation with
environmental safety, program to reduceyseeand recycle and promoting the usage of products
from recycling garbage and solid waste of downtowns.

Article 15
Owners of garbage and solid waste of downtowns shall practice separating and packaging reusable

and recyclable solid waste from garbage and solid waste which is to be disposed, consistent with

guidance of capital, municipal, district and khan administnatio

Article 16
Owners of garbage and solid waste of downtowns shall be responsible for waste packaging by a

plastic bag or keeping their waste in a private bin with thorough manner, without any leaking, sipping

of wastewater or emission of stink withinetiperiod of storage awaiting discharge consistent with
guidance of capital, municipal, district and khan administration.

Article 20
Any disposal or burning of garbage and solid waste of downtowns on public streets, fields, in

sewage system or public watgources or on privatelgwned land. Capital, municipal, district and

khan administration shall take measures to prevent any disposal or burning of garbage and solid waste

of downtowns on public streets, fields, in sewage system or public water sowngwigatelyowned

land.
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2.1.14 SubDecree on Plastic Waste Management
Subdecree N0.168 dated October 10, 2017 on the Management of Plastic Bags has been
adopted by the Royal Government of Cambodia:
Article 1
This subdecree is intended to optimize tteeluction, import, production, distribution and use
of plastic bags to ensure the protection of public health, the environment and the aesthetic.
Article 2
This subdecree has the following objectives:

- Determine the role and extension of the responsilofityinistries, institutions, professional
bodies and subational administrations on the import, production, distribution and use of
plastic bags and recycling of plastic bags

- Identify common measures on plastic bag management
- Ildentify additional charge easures for customers' use of plastic bags

- To educate and promote public awareness and citizen participation in the implementation of
plastic bag reduction programs throughout the Kingdom of Cambodia and

- Encourage and encourage the private sector to eeayuiestic plastic waste and the

production of perishable plastic materials
Article 3

This SubDecree applies to the import, production, distribution and use of portable plastic bags
and the recycling of domestic plastic waste in the Kingdom of Cambodia.
Article 4

Definition of vocabulary used in this sulecree:
1. Plastic bags are made of soft, flexible, and-pemnshable plastic material used for storing,
packaging and goods.
2. The slim plastic bag refers to the plastic bag that is made for use pirghdgr items that are
lightweight and slim.
3. A business location refers to a place of business, trading, distribution of goods and materials
4. Location Services refers to service locations such as restaurants, hotels, resorts, etc.
5. The mall referg¢o a variety of shopping malls, including residential appliances, vegetables, fish,
groceries, beverages, everyday goods, etc. Customers can make their own choices and have an
integrated billing system
6. The Business Center refers to modern buildings avittide variety of booths or department stores
and has separate owners and spaces.
7. Plastic bag replacements refer to items that are used to store food, packaging, food and-other non
plastic items such as lotus leaves, banana leaves, bags, bags, bagspomental bags
8. Plastiefree zones refer to sites that are prohibited from using all types of plastic, including
biodiversity conservation areas, nature parks, river and river areas, lakes, ponds, ponds, lakes and sea
sides, public parks, and so on.
9. Plastic bag management refers to the cycle management of plastic bags, starting with production,
distribution, use, import, recycling, and disposal.
10. Susceptible objects are those that can decompose quickly under the action of bacteria or organisms.
11. Bio-plastic refers to plastic made from renewablere®ources such as flour or natural oils, etc.
Article 12

All citizens are obliged to contribute to reducing the use of plastic bags as much as possible by
recycling or using plastic substitutes.
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Article 13

Business owners and service providers who offer plastic bags to customers and are willing to
participate in the program to reduce the use of plastic bags are encouraged.
Article 14

Portable plastic bags are a prohibited item on imports, donpgstitiction, distribution and
use except:

A. The plastic was 0.03mm thick
B. The plastic measures the bottom width of 25 cm or 10 inches.

All imports and the manufacture of domestic plastic bags in subsections (a) and (b) above shall
be approved by the Misiry of Environment, except for the importation of less than 100 kg.
Article 15

Where necessary, the Ministry of Environment and the Ministry of Economy and Finance shall
issue an inteministerial Prakas on the adjustment of the type, thickness or wittie bottom of the
plastic bag as stated in stamp 14 in accordance with the situation or applicable.

Article 16

The importation and production of bags or packaging materials made of biodegradable or
bioplastic materials is subject to state tax. Thecerned businessmen are requested to submit their
excise tax to the Ministry of Economy and Finance after approval by the Ministry of Environment.
Article 18

Providing plastic bags to customers at supermarkets and business centers is free. This
additiona fee shall be determined by an intamisterial announcement between the Ministry of
Environment and the Ministry of Economy and Finance.

Additional fees from the sale of plastic bags shall be included in the shopping bill.

Where necessary, the Miniswy Environment and the Ministry of Economy and Finance shall
issue an inteministerial decree to adjust the tariff from customers on the use of plastic bags and
locations, depending on the situation or availability.

Article 19

The implementation of the 'Stomers' Package of Plastic Bags" at all business sites and
services will be implemented throughout the country on the date set by thilimigterial Prakas.
Article 23
The sanctions in this sudecree shall include:

- Written warning

- Removal of theffending plastic bag

- Temporary suspension of business or production activities

- Suspension or revocation of permission to import or manufacture of domestic plastic bags and

- Penalties.

The implementation of the above sanctions shall be the competence sulinational
administrations, except for the suspension or revocation of the permission to import or manufacture of
domestic plastic bags, which is the direct responsibility of the Minister of the Ministry of Environment.

Persons who are not satisfiedimihe decisions of the Provincial and Municipal Administration in
the implementation of this chapter have the right to file a complaint to the Minister of the Ministry of
Environment.

Persons dissatisfied with the decision of the Minister of the Mini§teneironment have the right
to appeal to the courts in force.
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The mechanism and procedure for the implementation of the above sanctions and the management
of the proceeds of the penalties for the offenses set forth in thidesube shall be determined &n
inter-ministerial agreement between the Ministry of Environment, the Ministry of Interior, the Ministry
of Economy and Finance and the Ministry of Justice.

2.1.14 SubDecree on Water Pollution Control
SubDecree No 27 on Water Pollution Control wapmoved by the Royal Government of

Cambodia on 6 April 1999.
Article 1

The purpose of this suttecree is to regulate the water pollution control in order to prevent and
reduce the water pollution of the public water areas so that the protection of haaiimand the
conservation of bialiversity should be ensured.
Article 2

This subdecree applies to all sources of pollution and all activities that cause pollution of the public
water areas.
Article 4

Standards for effluent discharge from any soucdgmllution shall be specified in the annex 2 of
this subdecree.
Article 8
- The disposal of solid waste or any garbage or hazardous substances into public water areas or into

public drainage system shall be strictly prohibited.
- The storage or disposal of solid waste or any garbage and hazardous substances that lead to the

pollution of water of the public water areas shall be strictly prohibited.
Article 10

The discharge or transport of wastewater from any sources of pollotiotnér places for any
purpose is subject to prior permit from the Ministry of Environment. The application for this permit
shall be copied to the concerned ministries or agencies.
Article 11

The types of any sources of pollution that shall be requarddhve a permit from the Ministry of
Environment before discharging or transporting their effluent to other places as mentioned in the article
10 of this subdecree shall be listed in the annex 3 of this-detree and are classified into two
following cakgories:
- The sources of pollution of category | that are subject to the prior permit from the Ministry of

Environment when the amount of their effluenteedden cubic meter per dgt0 M3 /day) but

not including the amount of water volume used for capthe engine.
- The sources of pollution of category Il that shall be necessarily required to apply for the permission

from the Ministry of Environment.
Article 12

Permit requirement for discharge or transportation of effluent to other places as stipulkiie
article 10 of this suldlecree shall apply to either the new sources of pollution project or to existing
sources of pollution except any new project of pollution source that environmental impact assessment
report of which has been approved may kengpt from the requirement of permit for discharge or
transportation of effluent to other places.
Article 18

The monitoring on the discharge or transportation of effluent from any sources of pollution is the
responsibility of the Ministry of Environment.
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Article 19

The Ministry of Environment shall take sample at every discharge point of polkdioce The
owner or responsible person of pollution sources shall collaborate with and facilitate the environmental
official to take sample while carryingibtheir technical task.
Article 21

The owner or responsible person of pollution sources shall bear the cost of the analysis of his/her
own wastewater sample following the tariff determined by the Ministry of Environment and the
Ministry of Economy and iRance. This income shall be included into the national budget in order to
allocate to the Environmental Endowment Fund Account.

2.1.16 SubDecree on the Management of Sewage and Wastewater Treatment System

Sub Decree No0.235 on Drainage Control aNdstewater Treatment System promulgated on
December 25, 2017 by the Royal Government of Cambodia.

Article 1

This subdecree is intended to improve the management of sewage and wastewater treatment
systems in an efficient, transparent and accountable memeasure the safety of public health and
biodiversity conservation.

Article 2

This subdecree has the following objectives:

a4 Establishing, updating and strengthening the responsibilities of ministries, institutions, units,
subnational administrations anatlevant stakeholders for sewerage and sewerage system
management

4 To provide the sewerage operation and maintenance of sewage and wastewater treatment
system to the Capital, Municipal, District, and Khan administration

QDN

Identify the necessary measuresmpiove efficiency and safety in the management of sewage
and wastewater treatment systems

[3

Promote public awareness and promote citizen participation in the use of sewage and
wastewater treatment services

a Encourage participation of private sector developgmesrtners in the development or
investment, construction and maintenance of sewerage and wastewater treatment systems.

Article 3

This SubDecree applies to the management of sewer and septic systems in towns, cities, provinces,
municipalities, districtsrad resort areas or recreational areas in the Kingdom of Cambodia.

This SubDecree does not apply to industrial waste management.

Article 14

The standard for discharging wastewater from Borey business buildings, housing, satellite towns
and resort areas oecreation centers into sewer lines connected to common wastewater treatment
stations is set forth in Annex 1 of this SDiecree.

The standard for discharging wastewater from commercial buildings, residential homes, satellite
towns, and resort areas orads that have passed through the sewer system directly into public areas
or directly into the sewer system. Public water areas are defined in the Annex |l of tileSeab

Article 20

Residents of cities, cities, and satellite cities are responsilbtesioaging their own wastewater as
follows:

a4 To install the wastewater treatment system at the site and clean up the wastewater in its
management area to meet waste discharge standards as specified in Annex Il ofigusesib
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and / or discharge standardp&eate wastewater as defined by the Minister of Commerce's
Prakas before discharging into drainage or drainage areas public

4 Request to connect sewerage system to public sewers and pay for sewer service in case of need
for cleaning sewage.

a Request a sewagermit into the public sewer system

Article 21

In addition to being responsible for managing its own wastewater as defined in Article 20 of this
SubDecree, the developer of a new residential or satellite town is responsible for setting up a sewer
line in his area.

Article 25

It is strictly prohibited to dispose of solid waste, fuel waste, chemical waste, sludge from the
reservoir, or from plant wastewater treatment systems into natural drainage or into public water areas.

Article 27

The Capital, City an@istrict administrations are responsible for the management and delivery of
services in the field of waste water treatment system, which are in place for efficiency, transparency,
accountability and environmental safety.

The Capital, Municipal, District,ral District administrations may authorize the replacement of
wastewater treatment services to specialized entities or private companies.

The commissioning of a dirty business system to a private company must be made in accordance
with the existing procureemt procedures

Article 32

The Provincial Departments of Public Works and Transport, the Office of Public Works and
Transport, and the Municipal, District and Khan administrations shall conduct an inspection on related
issues.

7

a Theft of a sewer connectiontina public drainage system without a permit
a4 causing damage to the public sewer system or affecting public or private interests;

a Complaints of blockage or sewer damage
Article 33
Provincial Departments of Environment shall review, evaluate and advise amsthllation and
operation of integrated wastewater treatment facilities arslterwastewater treatment systems and
the analysis of treated wastewater samples. Persistent.
Article 36
The penalties of this suibecree shall include:

a4 written warning
4 Requrements for repairing or restoring damage to sewer or wastewater treatment systems
a Requirements for repairing or restoring environmental damage

a International Penalties
The implementation of the above sanctions shall be the authority of the SNAs, exesjtisl
for reparations or environmental damage, which is the responsibility of the Minister of the Ministry of
Environment.
2.1.17 Sub-Decree on Solid Waste Management
SubDecree No. 36 dated 27 April 1999 on Solid Waste Management was officially
promulgated by the Royal Government of Cambodia.
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Article 1
The purpose of this suitecree is to regulate the solid waste management with proper technical

manner and safe way in order to ensure the protection of human health and the conservation of bio

diversity.

Article 2
This subdecree applies to all activities related to disposal, storage, collection, transport, recycling,

dumping of garbage and hazardous waste.

Article 3
Technical terms used in this sdbcree shall have the meaning ascribed tloere

- Solid waste refers to hard objects, hard substances, products or refuse which are useless, disposed
of, are intended to be disposed of, or required to be disposed of;

- Household waste is the part of solid waste which does not contain toxin or hezauhstance,
and is discarded from dwellings, public buildings, factory, market, hotel, business building,
restaurant, transport facilities, recreatsie, etc.

- Hazardous waste refers to radioactivity substances, explosive substances, toxic substances,
inflammable substances, pathogenic substances, irritating substances, corrosive substances,
oxidizing substances, or other chemical substances which may cause the danger to human (health)
and animal or damage plants, public property and the environmemhazardous waste may be
generated from dwelling houses, industries, agricultural activities, business and service activities,
mining, etc. The type of hazardous waste is listed in the Annex of thidesube.

Article 5
The collection, transport, st@@, recycling, minimizing and dumping of waste in the provinces and

cities is the responsibility of the authorities of provinces and city. The implementation as mentioned

in the first paragraph of the article 5 shall comply with the guideline on the soandgement of

waste specified by the Prakas (declaration) of the Ministry of Environment.

Article 6
The Ministry of Environment shall monitor the implementation in disposal, collection, transport,

storage, recycling, minimizing and dumping of the houkktaste in the provinces and cities.

Article 7
The disposal of waste in public sites or anywhere that is not allowed by the authorities shall be

strictly prohibited

- The annex to the Stbecree on Solid Waste Management defines the types of hazardous waste, in
which itemb5, 8, 13, 14, and 17 are:

- Plastic waste "Polyvinyl chl oridebo

- Oil and lubrication waste

- Electric bulk electronic system assembling parts

- Electrode and battery wastes

- Wastes from explosive ordinances

2.1.18 Sub-Decree on Air Pollution Control and Noise Disturbance
SubDecree No. 42 dated 10 July 2000 on Air Pollution Control and Noise Disturbance was
adopted and promulgated officially byet Royal Government of Cambodia.
Article 1
The purpose of this suttecree is to regulate the water pollution control in order to prevent and
reduce the water pollution of the public water areas so that the protection of human health and the
conservatiorof bio-diversity should be ensured
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Article 2
This subdecree applies to all sources of pollution and all activities that cause pollution of the public
water areas.
Article 4
Standards for effluent discharge from any sources of pollution shall béiegpétithe annex 2 of
this subdecree.
Article 13
The discharge or transport of wastewater from any sources of pollution to other places for any
purpose is subject to prior permit from the Ministry of Environment. The application for this permit
shall ke copied to the concerned ministries or agencies.
Article 15
Permit requirement for discharge or transportation of effluent to other places as stipulated in the
article 13 of this suldlecree shall apply to either the new sources of pollution project existing
sources of pollution except any new project of pollution source that environmental impact assessment
report of which has been approved may be exempt from the requirement of permit for discharge or
transportation of effluent to other places.
Arti cle 20
The Ministry of Environment shall take sample at every discharge point of pollution sources. The
owner or responsible person of pollution sources shall collaborate with and facilitate the environmental
official to take sample while carrying otliteir technical task.
Article 22
The owner or responsible person of pollution sources may ask to have his/her effluent sample tested
in other public or private laboratories which are recognized formally and such laboratories carry out
the same analyticahethod those used in the Ministry of Environment.
Article 24
- The owner or responsible person of the pollution sources as stipulated in the article 11 of this sub
decree shall:
- Be responsible for determining the method of the treatment and the disoh#nge effluent so
that it responds to the effluent standard as stipulated in the article 4 and article 5 of-tigsreeb
as well as the standard of pollution load as stipulated in the article 7 of thiecde;
- Have enough facilities and meanspt@vent the pollution of the public water area when there is
eventual danger caused from his/her pollution source;
- Hold the responsibility for installing equipment for measurement of flow, concentration and amount
of pollutant contained in his/her effioieand also keep the result for record keeping
Article 26
The Ministry of Environment shall regularly control and monitor the situation of the water pollution
at public water areas throughout the Kingdom of Cambodia in order to take measure to paevent an
reduce the water pollution in public water areas.
Article 28
Even if it is fount that any public water areas is suffering of pollution which could threaten human
life or bio-diversity the Ministry of Environment shall immediately notify the public alblois danger
and shall take measure to prevent the water pollution and to restore the water quality of such public
water areas.
Article 30
Where if there is complaint or report that any source of pollution discharges effluent containing
substance whicbhause danger to animal or human health or public property or causes pollution to any
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public water area, the Ministry of Environment, in collaboration with concerned ministries, may enter
the site of this source of pollution and conduct inspection andstakeple for testing.
Article 31

In the case of serious accident or imminent danger resulting from pollution at public water area, the
Ministry of Environment shall make urgent inspection on the above problem and shall inform the
concerned ministries anddal authority
Table2-1: Annex 1 Effluent Level of Air Quality

1 CO: mg/m? 40 20 - -

2 NO2 mg/n? 0.3 - 0.10 -

3 SO mg/m? 0.5 - 0.30 0.10

4 Ozone mg/m? 0.2 - - -

5 Lead mg/n? - - 0.005 -

6 Atmospheric Particulate Metter | mg/n? - - 0.33 0.10
Note:

- This effluent level is applicable to general air quality assessment and air pollution monitoring

- The method of air qualitgnalysis will be defined by theiNistry of Environment.
Table2-2: Annex 6 of the standard maximum sound level

dB (A

1 Sllentareas(hospltals,schools, libraries > 45 > 40 > 35
kindergartens)

) Rg5|dent!al area (hotel, administrati > 60 > 60 o 45
offices, villa, apartment)

3 Mixed commercial, business and serv > 70 > 65 > 50
areas

4 Heavy industries mixed with resident o 75 o 70 > 50
areas

Note: Set this standard to control sound levels from any source or activity that has been emitted in the
public area and residential area.

Table2-3: Aiiendix 7 on Noise Control Standard Level

74 32

80 16

85 8 . . ,
% 7 Must provide hearing protectig
95 5 devices to serve where the sou
100 1 exceeded 80 dB (A)

105 0.5

110 0.25

115 0.125

Note: This standard level applies for noise conttah@ warehouses and factories.
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2.1.19 SubDecree on Urban Planning of Cities and Towns

SubDecree No. 42, dated April 3, 2015, on Urban Planning of Capital, Cities and Towns with
the followingrelated articles:

Article 21

The ratio of floor area to maximum plot area as a percentage for the type of land that can be
built in the city is determined as follows:

1-Residential area:

- Isolated residential area with a low height not exceeding 50% gfdharea
- Adjacent residential area with low height not exceeding 75% of the plot area
- Residential area with an average height not exceeding 60% of the plot area
- High-rise residential area not exceeding 60% of the plot area
- Mixed residential area not to @ed 65% of the plot area

2- Business area:

- Commercial area not to exceed 75% of the plot area
- Mixed commercial area not to exceed 70% of the lot area.
3-Industrial area:

- Industrial area not to exceed 60% of the plot area
- Light industrial area not texceed 60% of the plot area
- Mixed industrial zone not to exceed 60% of the plot area
4. The mixed area shall not exceed 70% of the plot area.
5. The transport area shall not exceed 60% of the plot area.
6. Tourist area should not exceed 50% of the plat.are
7. Administrative and public service areas not to exceed 60% of the lot area.
8. Public space and green space should not exceed 10% of the plot area.
9. Cultural and religious areas shall not exceed 50% of the lot area.
10. Some other areas should nateed 50% of the plot area.

The ratio of floor area to construction area above does not apply in residential areas where land
use plans have been officially approved before thisdadbee comes into force. In this spirit, the
competent authorities must plement the land use plan.

In the case of new construction on a plot of land with one or more old buildings and no
demolition plan at that time, the ratio of floor area to plot area is calculated by adding the area of the
old building to the floor area afie new building.

The remaining land area from the construction of the plot shall be prepared to have a waterproof
garden at least 30 (thirty) percent of the remaining land area from this construction.

In addition to waterproof gardens, all plots propoB®dconstruction must be planted with
trees in accordance with technical standards to increase urban green space and contribute to global
climate change mitigation.
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The plot area of 150 (one hundred and fifty) square meters shall be determined fog plantin
trees shall be determined by the next greater integer value of the result.

The determination and calculation of the ratio of floor area under construction to floor area
versus plot and detailed standards of green space design shall be determineédsy/at Bra Minister
of Land Management, Urban Planning and Construction.

The plan comparing the floor area to the plot area will be implemented by the decision of the
Chairman of the National Land Management and Urban Planning Committee.

2.1.20 SubDecreeon the Establishment of Environmental and Social Funds

Sub Decree N0.238 dated 21 November 2016 on the Establishment of Environment and Social
Fund, approved by the Royal Government of Cambodia, with the following articles:

Avrticle 2

This subdecree has thobjective to determine the effective management, use and management
of "environmental and social funds" for transparency, accountability for environmental restoration,
environmental protection, biodiversity conservation and sustainable use of natavatessfor A
long-term advantage of every Cambodian and every generation in the Kingdom of Cambodia.

Article 8
Establishment of environmental and social funds come from:
- The premiums from the owners of private and public development projects setthat in
environmental management plan of the EIA Report and the Environmental Protection Contract
- Income from environmental protection, ecosystem services and biodiversity conservation

- Gifts or grants, materials, equipment from donors, development partneisnahaor
international organizations

- Other environmental fees
- Other sources
Article 10
Environmental and social funds shall be used in the following activities:
- Environmental protection, sustainable forestry, biodiversity and ecosystem and sustainable
livelihoods

- Environmental restoration and rehabilitation of biodiversity and ecosystem resources
throughout the Kingdom of Cambodia

- Developing infrastructure and improving the daily lives of people living in and near
development projects or other areas

- Sciertific and scientific studies on the environment
- Environmental dissemination

- Supporting the creation of communitased nature protection programs and communities
serving the environment

- Human resource training for the environment and natural resources
- Eduation on the protection of natural areas
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2.1.21 SubDecree on River Basin Management

SubDecree No. 88 on River Basin Management was promulgated on July 10, 2015. The main
contents of this sullecree are as follows:

Article 1

This subdecree aims to managhe conservation and development of river basins effectively
and sustainably in accordance with the Law on the Management of Water Resources in the Kingdom
of Cambodia.

Article 5
In order to manage the river basin in the Kingdom of Cambodia in a balanced, efficient and
sustainable manner, some principles are set out below:
- Manage water resources to serve the use, conservation and development of water resources in
the river basin.

- Manage the conservation and development of water resources on the basis of concepts and
methods on mixed water resources management in accordance with the Law on Water
Resources Management in the Kingdom of Cambodia and adaptation to climate change.

- Managenent of water resources in the river basin, regardless of administrative boundaries and
stability between the upper and lower parts, based on the principles of equity and consistency.

- Maintain the minimum water flow of the waterway and sustain the grouerdvevel,
contribute to the ecosystem support.

- Manage water resources in international river basins based on international agreements, respect
national sovereignty and respect each other's interests.

- Develop and use water resources in harmony with othkerrad resources in the river basin
Distinguish efficient and equitable use of water Contribute to improving the daily living
standards of the people, taking into account the quantity and quality of water.

- Encourage the conservation and development ofrwaseurces in the river basin.
- Cooperate with neighboring countries in water use in all fields.
Article 8

The estuary and shoreline of the river basin shall be determined as follows:

- Beaches and seas 100 miles (one hundred) meters from the beacé arwditin (maximum
tide)

- River distance of 50 (fifty) meters from the riverbank

- River distance of 30 (thirty) meters from the river bank

- The canal is 20 (twenty) meters long from the bank of the canal

- Stream 10 (ten) meters from the bank of the stream

- Themain canal is 10 (ten) meters away from the light foot of the outer canal

- Sub-canal with a distance of 5 (five) meters from the light foot of the outer canal

- lIrrigation canal, distance 3 (3) meters, considering the light foot of the outer canal

- Pooldistance of 100 (one hundred) meters depending on the maximum water level kept in the
pool
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- Reservoir dam 20 meters (twenty) meters from the bottom of the reservoir dam with a height
of less than 4 (four) meters. A distance of 100 (one hundred) meters from the bottom of the
dam with a water level of 4 (four) meters to 8 (eight) meters.

In the cae of dams with a height of more than 8 (eight) meters or more, a separdéeéshall
be determined.

Coastal and coastal forage lands in the capital or municipal area of the province or town and
development area shall be determined by a separateleganent. Forage lands, beaches and seas in
the basin area are designated above as public property of the State. The demarcation of the upper shore
and shoreline has no effect when this-delbree comes into force.

2.122 Prokas (Declaration) on the Genml Guidelines in the Initial and Full
Environmental Impact Assessment Report

Declaration on General Guidelines in the Initial and Full Environmental Impact Assessment
report was signed by the Minister of the Ministry of Environment on 2 September 2008 a#ticles
related to the above project include:

Article 2

Private individuals or private companies, jeug@nture companies, public companies or government
ministries/agencies who are project owners must prepare and submit an IEIA or Full EIA neport fo
their proposed projects and existing andgoimg activities, as mentioned in Appendix of the Sub
decree N. 72 ANKR.BK, dated 11 August 1999 on the Process of Environmental Impact Assessment
for review and approval by the Ministry of Environment savegecial and urgent circumstances
where decision is made by the Royal Government of Cambodia.
Article 4

Project owners as stipulate in Article 2 and 3 above may use consulting services that will be
responsible for developing an IEIA or full EIA reportléaing the general guidelines provided in the
present prakas.

Article 6

The consulting company as in Article 4 with sufficient and qualified professional capacity to
develop an IEIA or Full EIA report shall register with the Ministry of Commerce andcogmzed
by the Ministry of Environment.

2.123Rectangular Strategy, Phase 4

The Royal Government's Rectangular Strategy, Phase 4 at the 1st plenary session for the 6th
legislature of the Government of the Kingdom of Cambodia on Friday, 7 Septembef20i8evant
key elements of the Rectangular Strategy Phase 4 are as follows:

Rectangular StrategyPhase 4 to respond to two historic missions of the nation, firstly, striving
forward with firm belief to fully achieve sustainable development goals;sadndly, creating
necessary preonditions and environment conducive for laying the strong foundation to become an
upper middleincome country by 2030 and fordepth transformation of Cambodia into a highome
country by 2050.

The Royal Governmentédnt i f i ed A4 St riladdreigarci tOb j Seecctti ovresoo aa
to continuing the i mplementation of ARectangul

The 4 Strategic Goals include:

1. Through diversifying into new growth sources to widen the growth base and enhance
competitiveness while maintaining the maesmnomic stability through containing the inflation,
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ensuring the stable exchange rate for Riel, increasing the internationgkreseregular basis and
managing public debt vigilantly.

2. Creating more jobs, in terms of both quality and quantity aspects, for the citizens of Cambodia,
especially for the youth through skill training, provision of job market information, improvement
working condition and promotion of business and investment inside and outside the country.

3. Achieving the poverty reduction target of below 10%, preventing the return of poverty by focusing
on enhancing market participation2, implementing sociakptimn policy, lowering burden of daily

life along with the provision of quality public services, and reducing social gap.

4. Further strengthening the capacity and governance of public institutions, at both national and sub
national levels, to ensure efftiveness and efficiency of public services delivery aimed at serving the
people better as well as improving business and investment environment.

B. The 4 Priority Areas include:

In the past Legislatures, the Royal Government identified four priorigsakez. Road, Water,
Electricity and People to set the agenda for development while priority order of these four priority
areas have been changed according to development phase. In the first two Legislatures, the Rectangular
Strategy gave the top prioritg Road, followed by Water, Electricity and People. In the Rectangular
Strategyi Phase 3, People became the top priority, followed by Road, Electricity and Water. For this
6th Legislature, the Rectangular Stratégi?hase 4 will continue to focus onthkea me A4 Pr i ¢

Areaso, but gives the top priority to People.
I n this sense, the 4 AStrategic Rectangl eso ¢
Cambodia's socteconomic political platform for the implementation of the political ageoidthe

sixth | egislature of the National Assembly o0VeEe

Priorities" as outlined earlier. So, in the next five years, the Rectangular Strategy Phase 4 will bring
Cambodia to a more active, progressesmgrgetic way, through new trends and historic changes in the
following important aspects:

The 4 Priority Areas include:
1. Cohesively keeping peace, stability and public order throughout the country, creating a favorable
environment for business, invesnt and development, strengthening ownership, partnership in
development and international cooperation, especially strengthening Cambodia’s capacity regional and
global economies integrations by effectively deploying the opportunities and favorablecrmnithisit
derived from these processes to attract the maximum benefits for Cambodia
2. Indepth reforms for good governance, especially public administration reform, public financial
management reforms, decentralization dadoncentratingeforms, legaleform and judicial reform,
and armaments force reform.
3. Investment in "human capital" and sustainable development focusing on human resource
development, labor market, and social protection as well as urbanization and the environment.
4. Economic divesification through strengthening physical infrastructure, logistics and energy, key
industry development, focusing on strengthening productivity, innovation and competitiveness,
promoting the development of SMEs, and promoting the development of finandib&nking sectors.

2.124 National Strategic Plan On Green Growth
This National Strategic Plan on Green Growth was adopted by the Council of Ministers during

its plenary session on 1 March 2013. The following items are related to the project:

1. Introduction

It aims to contribute to environmental protection, natural resource management, biodiversity and
forest conservation, water, soil and air quality maintaining and safeguarding of ecosystem efficiently
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and comply with tuhteurleN'VWe gWaanlt 0o,f wihTihceh Fhas beet

Government on the areas of fisheries and forestry, energy and water consumption in saving manner,

consumption of renewable energy if the use of natural resources to sustain people's living and the

implementation of new activities based on existing policies is to preserve natural resources for future
generations together with economic development.

The Green Growth development principle is to balance the economic development with the social
and culturdenvironment in order to achieve sustainable development goals.

2. Vision

The vision of this national policy is to balance economic development with environment, society,

culture and sustainable natural resource utilization through mainstreaming,eadiggamd adaptation

harmonizing between green growth principles and national policies.

3. Objective and Goal

3.1 Objective

This policy aims to promote welfare and livelihood of the people to be harmonized with ecosystems
safety through the green develogmh, blue economy, green economy, environmental protection and
social security systems to preserve national culture identity.

3.2 Goal

- Balanced economic development with the environment, society and culture;

- Creating favorable environment for sustaimagpteen development, balance, fraternity and quality
in socioeconomic system and ecosygsthat maintain cultural value;

- Effectively managing the access to water and sanitation management, access to food security and
food safety, access to development,efbrconservation, and integrated water resources and
sustainable land use, access to renewable energy and energy efficiency, access to information,
knowledge and skills, access to the social serving means and improved environment and access to
finance to stablish small, medium businesses and investments;

- Promoting education and training on green growth;

- Strengthening exchange of information, knowledge, best practices, techniques, technology and
investments related to green work.

- Promote green growth atibnational, national, regional and global levels
4. Monitoring and evaluation
In order to implement this national policy successfully, effectively and transparently as expected,

the National Council on Green Growth has a monitoring and evaluatiornrfornp@nce improvement

proposals, focusing on the following indicators:

- The legal and institutional frameworks on green growth were developed and revised and the system
of management provision, monitoring and evaluation was improved,

- The causes of failure in achieving the economic, social, cultural and environmental sustainability
are identified and analyzed;

- Of ficialsbdb capacity building related to greer

- Education levels on public, pate sectors, civil society and the publics on green growth were
defined, and participations of publics at grassroots level in activities and outreach programs on
green growth were promoted and encouraged to participate;

- Green growth at the national andswational levels has been improved

- The environmental, social and cultural impacts caused by economic development activities are
reduced.
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CHAPTER 3
PROJECT DESCRIPTION

3.1 Background of the project and experience

In 1895, thavater supply system for the city of Phnom Penh was first developed by Compagnie
des Eaux et Electricité de I'Indochine ("CEEI"), which established the Chroy Changvar Water
Treatment Plant with an average water production capacity of 15,000 m3. One daypigtiine
extending 40 km in Daun Penh district (currently east of Phnom H2uting that time, the supply of
potable water in Phnom Penh was authorized to operate in order to enstireeseifig of water
supply and investment under the special ciomas of the CEEI.

In 1959, the PPWSA was formally established by-Bebree 164 NS, dated March 24, 1960,
signed by King Norodom Sihanouk, King of the Kingdom of Cambodia, as a state entity and entity.
The business is under the direct management ofith&1@ll and officially named "Phnom Penh Water
Supply". Since then, PPWSA is responsible for producing and supplying water to meet the needs of
the people in Phnom Penh, and to ensure that balance of revenue and communication costs for drinking

water disgline.

A. Current status of Phnom Penh Water Supply Authority

1. PPWSA has 678 square kilometers of service area covering all the districts of Phnom Penh and
Takhmao.

2. Provides clean water to 85% of the total service area.
3. Currently, it is capable @roducing and supply approximately 560,000/day.

4. 1t has 2,900 km of water pipes and is capable of extending around 200 km per year. On average, the
unit is able to install pipelines throughout Phnom Penh and Takhmao at approximately 17 kilometers
per month.

5. 331,320 households have access to potable water from the state water supply.

B. The plan to expand the production capacity of the "Phnom Penh Water Supply
Authority” 2008 -2025

1. Production of water 24 hours 24 hours a day and network pratsure 15 to 25 meters throughout
Phnom Penh and Takhmao.

2.Launched Chamkar Mon Water Treatment Plant with a capacity of 52,000 m3 / day in October 2019.

3. By 2025, 3 new water treatment plants will need to be constructed with 430,000m3 / dayirag drink
water in addition to current capacity.

4. From 2025 onwards, all water treatment plants (6 factories) havediacemore than 1 milion maiay
of drinking water to serve the needs of people by 2030.

C. Existing and expanded water treatment plant
1. Prek Village Plant: Capacity of 170,000 m / / day of drinking water.
2. Chroy Changva Factory: Capacity of treatment of 140,000 m3 / day.
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3. Chamkar Mon factory: Capacity of 20,000 cubic meters per day (Expanding capacity to 52,000
m°/day)

4. Niroth Factory: Capaty of treatment of water at 130,000 m3 / d&xganding capacity to
260,000 ri/day)

D. New construction water treatment plant

5. Bak Kheng Factory: capable of treating 390,atitay
6. Takhmao Plant: Capacity of treatment of 30,660ay
It should behighlighted that, in the past, Takhmao Water Treatment Plant has not yet had a
wastewater treatment plant, with only the location of Elevated Tank and Supply for local people.
Takhmao City.The clean water, which will be distributed from the reservosuplied by a 500mm
piped water supply by the Chamkar Morn Water Treatment Plant and Treatmeni &tantao water
supply reservoir has been managed by the Phnom Penh Water Supply Authority since 2004.

In view of the growing need for urban water and tdiain, especially Takhmao in Kandal
province, PPWSA partnered with JICA to develop a project to operate the Takhmao Water Treatment

Plant located in Doeum idn Village, Dbeum Men commune Takhmao City, Kandal Province.

- Project Owner : Phnom Penh Waten@ply Authority

- Project Location : Doeum Mien Village, Doeum Mien Commune Takhmao City,
Kandal Province

- Investment area : 4,536 square meters

- Land Title : Land is owned by Phnom Penh Water Supply Authority

- Investment capital : US $ 36.5 million

- Donors : Japan International Cooperation Agency (JICA) Grant

- Technical Advisory Company Japan International Cooperation Agency (JICA)

3.1.1 Project requirements and objectives

The Phnom Penh Water Supply Authority (PPWSA) aims to contribute to the devel@muent
promotion of the supply of clean water services in the country, especially the provision of potable
water to the whole of Takhmao.

Specific Purpose

1 Improve the supply of drinking water in Kandal province, especially in villages / towns in
Takhmao.

1 Expanding the supply of drinking water and increasing the distribution of drinking water in
Takhmao through the construction of raw water pumping stations and treatment plants.

1 Providing clean drinking water to the residents of Takhmao for adequate access.

3.1.2 Other legal permits

T Land title: A2564, dated March 16, 2006.

9 Certificate N0.224/2016 dated March 1, 2016 on the Patent Tax Certificate of the General
Department of Taxation

9 Letter No. 3661 dated March 09, 2016 on Tax Registration at the G&wepaltment of
Taxation
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1 Letter No. 001 MIH / 2018 dated 11 January 2018 on the Repamspactionand Resolving
the Case of Request to Connect Wattetwork Connectiorto people who do not yet have
access to clean water 17 Villagesin Takhmao City, Kadal Province by the Minister of
Industry and Handicraft® Samdech Akka Moha Sena Padei Techo Hun Sen

3.2 Project Location and Infrastructure Design

3.2.1 Geographical location of the project
The Takhmao Water Treatment Plant Project is locatedaurd Mien Village, Dbeum Men

Commune Takhmao City, Kandal Province, approximately 11 km south of Phnom Penh
(Map 31). The project site is located on National Road 02, about 750 meters from the Kandal

Provincial Hall and about 700 meters from the Takhmaaodabout to Phnom Penh.

By the map below, the project is bordered by:

East to the Bassac River

West by National Road 02

North next to factory (former cigarette factory)

1 And south to Street 102 in front of Takhmao City

= —a

Table3-1: Coordination of Project Location

A 494172 1269718
B 494176 1269714
C 494248 1269715
D 494256 1269727
E 494289 1269731
F 494277 1269778
G 494230 1269765
H 494235 1269749
I 494273 1269745
G 494307 1269734
K 494287 1269781
SourcePPWSA,2019
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East Tole Bassac

&Factory back)

~ North Overview of the project site South Overview Project Location
Figure3-1: Overview of the project site
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3.3 Infrastructure in the Project site

3.3.1 Existing infrastructure in the project site

The existing infrastructure of the wastewateatment plant site with critical infrastructure
such as Elevated Water Reservoir. Some of the infrastructure that has to be maintained or destroyed is
located in the project site as shown in the figure below:

Table3-2: Some infrastructure to be maintained or destroyed

1 Guard house Keep
2 Water Tariff Office Destroy
3 Elevated Water Reservoir keep
4 Existing Fence at back yard Destroy
7/ =" ¥
ki nn

.

Water Tariff "Cw)'ffice Guard house

Existing Fence at back yard | Elevated Water Reservoir
Figure3-3: Existing infrastructure of wastewater treatment plant site
Source: 8stinatGreenSurveyTeam April, 2019

3.3.2 Land area and infrastructure layout of plant location

The "Takhmao Water Supply Expansion Project” includes a treatment plant with a capacity of
30,000 cubic meters per day. The existing infrastructure of a wastewater treatment plant site with
critical infrastructure such as Elevatechi&freservoir and new infrastructure to be expanded, raw
water pumping station, wastewater treatment facility, storage facility Chemicals and offices to meet
the usage requirements for the project Future Factory.
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According to the PPWSA plan, Phnom Pemater Supply Authority will install (1) the
pumping station and the main sewer line located along the banks of the Tonle Bassac usimg 150m
river bank located at the back. Next to the factory site and (2) Takhmao water treatment plant on an
area of4,536 nt with infrastructure in the factory location Takhmao Water Treatment Activities as

follows:

Table3-3: Infrastructure to be developed in the Takhmao Water Treatment Plant site

A. Pumping station location and raw water main pump
1 | Intake Station 50 Uses the Tonle
2 | Crude watemain line 6 Oneters from pump station to ra 100 Bassac area
water tank)
B. Water Treatment Plant and Reservoir (PPWSA's construction site)
1 | Administrative office building constructed by PPWSA 150
Treatmentacility
- Intake tankW4.4mxL3.9mxH4.3mx1 tank)
- Preliminary treatment(W4.4mxL3.9mxH4.3m x4
5 tank)
- Coagulation tankMixing Tank: 4.0mx4.5mx3.0mx 2870
tank)
- Flocculationtank (2 .m&7 . r8x8 .m44 tanks)
- SedimentatioBasin(7 . Bx% Bx3 . mix8 tanks)
- Sand Filtration4 .m81 2 mx8 .m&6 tanks)
3 | Water reservoir Underground constructio
(16mx42mx5mx2 tanks) 672 Ground floor
4 | Pipe & Pump Room Distribution Pump 350 First floor
5 | Sludge Basin Underground constructio
( 4mx2 9 mx6mx2 tanks 124 Ground floor
U | Lab and Chemical RooendWarehouse 120
U | Elevated Watereservoir 250
(Existing reservoir
A | GuardHouse(Existing) 56
M | CarandMotor Parking 200
1 }| Garden and Opespace 890
Total 4536

Source: JICA Survey TedrMarch 2019

1 Japan International Cooperation Agency (JICA): Inception RepbrThe Preparatory Survey Forthe Project

Forexpansion Of Water Supply System In Ta Khmau In The Kingdom Of Cambodia, Mag:h 201

Project Owner: Phnom Penh Water Supply Authority
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Figure3-4" Infrastructure in Takhmao Water Treatment Plant
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34 Project composition description

The Takhmao Water Treatment System expansion project will be implemented in three
different locations, includigx

- Construction of raw water pumping station on river and Bassac river banks
- Water treatment plant construction
- Intake pipe

The site of the planned construction of the Takhmao water treatment plant project above is the
former location of PPWSAT he projecis not required to purchase additional land, but the project will
use the river bank behind the project site and land in the Tonle Bassac to supplement the lack of land
in the Takhmao water treatment plant.

3.4.1 Preparation of RWTM Pumping Station and Pump
A. Raw water source

The expansion of the Takhmao water supply system will draw fresh water from the Tonle
Bassac, located directly behind the project site. The Bassac River is a tributary of the Mekong River,
starting from Phnom Penh, flowing southtte border of Vietnam, with an average flow rate of 40m3
/ sec in April. According to the expansion plan, Takhmao City plans to produce 30,000 m3 / day of
drinking water. Therefore, the Phnom Penh Water Supply Authority is required to withdraw from the
Tonle Sap approximately 33,008fay (990,000 fimonth) starting in 2020.

o1 ) "

Figure3-5: The source of the Tonle Bassac river after the treatment plant site
Source: 8stinatGreenSurvey TeanApril, 2019

B. Raw Pumping Station Design

The design of the raw water pump station of the expansion project of Takhmao Water Supply
will be based on the technology that has been implemented. The design of the crude pumping station
will be carried out on the river bank at tlear of the project site by pumping water through the main
piping to the treatment tank, which is 600 mm in diameter and 60 meters long. Capable of pumping
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raw water at a maximum speed of 22min, the distance from the shore to the pump station is 60m.
Size of Raw Pumping Station is 58m

In the process, the raw water pump shall be equipped with:

- Equipped with3 raw pump motors with a capacity of 33,000 m3 / day which automatically
determine the amount of water pump.
- Automatic raw water pump managemenbtigh SCADA system.

The raw water pumping station of Takhmao Water Treatment Plant will be constructed on the
west bank of the Bassac River. The crude pumping station is planned to build directly on the river
bank, which will be connected to a 600mm maamductor to bring raw water to the treatment plant.
Bidding document for pump station follows Niroth and Chroy Changvar water treatment plant:

- The station on the river bank has two pipes of 900 mm (about 60 mm in length).
- The bottom of the well follows shallow foundation.
- Regarding the condition of the pump, the level of pumping is as follows:

0 Minimum water level 1.59m compare Mean Sea Level (MSL)

o Maximum water level 9.95m compare Mean Sea Level (MSL)

2 Supervisory Control and Data Acquisition (SCADA)
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Figure3-6: Layout of the design of the backyard pumping station
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Figure3-7:

Flow plot of crude pump station (SectiorAd
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C. River bank protection

Thepurpose of the river bank protection, which is located next to the crude pump station, is to
avoid a risk of westward fall that could be at risk. This protection will be provided near the project site.
In the past, the protection of the river bank was antixe area where the pump station was to be built.

The concept of protecting the riverbank is based on the Chroy Changvar crude pump station.
This practice incorporates the following components:

- Ground retaining wall (height = 4m between 7m and 11m MSL)

- The bay is made of 4 x 6 stone in conjunction with 1V: 2.5H slate between 3 and 7 mm. MSL.

- To protect the bottom of the shore, hit the sheet pipe to the bottom layer of rock

- The bottom slope protects the bottom of the shaft to help protect the flobe dfiltar
supporting the raw catheter.

- Finally, laying the foundation on the lower bank of the river bank helps to prevent the grinding
forces for the bottom compaction of the lower bank to be made of rock similar to the Bassac
River.

3.4.2 Water treatment plant and process
A. Size of factory and other construction

Located on a 4,536hwater treatment plant, the project site is located on National Rigd 2
approximately 750m from Kandal Provincial Hall and about 700m from Takmao Roundabout to
Phnom PenhThe plant's wastewater treatment process will be capable of producing 36,068ym
of drinking water. Some of the larger concrete infrastructure was built in the treatment plant facility,
including:

- Receiving Welland Presidementation

- Mixing Tanks

- Hocculaton Tanks

- Sedimentation Tanks

- Filter Block

- Clean WateReservoir

- Pump Station

- Existing Elevated Water Reservoir in the project area.

All of the infrastructure is on the concrete piers. The filter and secondary reservoirs have water
retaining wallsfrom the ground level of approximately 6 m. And the reservoir, which is partly
underground infrastructure, is about 2m deep. The location of this factory is detailed in S8Qion 3.
Land Size and Infrastructure Plaammentioned above.

The existing Takhmao reservoir has a storage capacity of 1,410m3, the water level is +30
mMASL (ground level +11m), the water level is + 36.7m and the water depth is 6 m &ure
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B. Landscaping and Landfilling

According to the results of the topographic survey of the entire projedt thike existing
infrastructure (from the front to the rear fence offihgect) has a height of 10.8m To 11.@ompare
to meansea level. Separately, the back of the existing fence in the gap of about 11.4 m left and 18.4 m
right compared to the existing fence and willdastroyandrebuilt after the landfill. Andhe location
next to the existing fence has an average etavaif 7.4 m. To 8.5 m. Compate meansea level.
Therefore, the ject will fill the land at the rean the project site, which is currently the lowest level
of the existing area, and the additional land filling is about32m To facilitate the constction of
infrastructure and flood protection from the Bassac River.

3 The Topographical Measurement Surveys for Preparatory Survey for Thet Fajéexpansion of Water Supply
System in Ta Khmau (March 2019)
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C. Potable water treatment process

Operating water treatment systems need to be properly calculated to estimate the need for use
and the amount of water that is ready to be produced.wHstewater treatment phase will be
conducted in seven stages: raw water pumping into the wastewater treatment tank, pool, pool,
disinfection tank and disinfection tank as shown in the diagram below:

1. Receiving Well and Presedimentation

The raw water catchemt will be constructed to receive pumped water from the crude pumping
station, which maintains and reduces water velocity and divides the raw water into the condensate,
condensate, and disinfectant at a later stage.

Table3-4: Types and functions giedimentondensatiosubstancand disinfectants

It has the function of making small particles of aggregates into |
heavy particles that can be lowered. These particles include cla
sediments, many small organic chemicals. PAC is used only i
sedimentation tank

Acts to kill germs and get rid of biological substances such as
from the water. Chlorine is used in four stagksAt the raw water
station 2 .Water from the pesedimentation3 .Water from the
sedimentation tankand4 Water from the filter tank.

Poly-aluminum chloridéPAC)

Chlorine

2. Mixing Tanks

Condensation and disinfection are carried out in pipelines whereshegd water allows the
solvent to mix with water in the shortest time, usually in the production line where necessary. Stir in
water so that the infused water is soon difliinto a mixture and so that the fluid can disinfect and
disinfect and dosing the pumped raw water source is vulnerable to condensation and condensation. The
stir pool takes about 60 to 120 secofidee stir pool takes about 60 to 120 seconds. Theréxaanks
of disinfectant, including 12 motors for pumping. Use of such substances will be in accordance with
technical standards such as palyminum chloride (PAC) used at a maximum dose of 30 mg / | and
Prechlorination = 2.5 mg /I.

3. Flocculation Tanks

The casket will be operated through mechanical and static systems. In order to keep the water
flowing properly, according to the technical principle, the tank is equipped with a motor and stirrup
that last for 26 seconds before entering the next tank.

4. Sedmentation Basin

The submerged tubing serves to drain well and isolate well to prevent clogging of the sand
filter. The reservoir is a sdbasin where the flow flows down and down and the velocity of the stream
changes from top to bottom. The reservoir siame water for 30 minutes at a flow rate of 0.6m/h. The
tank is easy to operate, automatically draining mud with water pressure while running, no need for two
pools to change, but it is necessary to train the operator with the best skill, becausehhof igack
is short and long 30 to 40 minutes to flow into the next sand filter.

5. Sand Filtration

Filters This is a fastoving, automatic sand filter with a water pressure system with a flow
velocity of 8 m / h (08L5 m / h). Sand filter is a fastoving flter that saves water for cleaning and
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using less time but cleaner technology that Japanese technology can buy locally. Adding and adding
air is used in water treatment to reduce odor. The ventilator will be made like a waterfall, with layers
of water flaving through it and a thin layer of water.

6. PostChlorination

Chlorine is the last step in the treatment of the remaining disinfectant or bacterial organism,
after which chlorine is used at this stage to maintain water quality while delivering water to each
distribution channel. Avoid infiltrating or infusing germs or bacteria into the water before the water is
used. The maximum concentration used at this stage is 1.5 mg/l.

7. Clean Water Reservoir

The purified water from the final disinfection is stored in $®evice reservoir for storage and
continuous pumping for distribution in the target area or temporary storage in the Elevated Water
reservoir.

8. Pump Station

The raw pumping station will be located on the banks of the Bassac River at the back of the
projectsite, pumping water through a pipeline to the treatment plant with a diameter of 600 mm and a
length of 60 m and the maximum pumping capacity of raw water is about@@nmequipped witl3
raw pump motorsvith a capacity of 33,000 Hulay.

9. Elevated Water Reservior

The reservoir also serves to store fresh water and drain it freely to the pipeline and water
distribution system.
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Diagram3-1: Integrated process for potable water tresxit
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35 Service Area and Network Connections

3.5.1 Service Area

According to Phnom Penh Water Supply Authoripian to expand Takhmao's water supply
system under the auspices of the Japan International Cooperation Agency (JICA) Advisory Council on
the expansion of Takhmao's water supply system, Residents of Takhmao as a whole (Figure 3 8). From
December 2, 2014, ®RVSA began to expand its network to all its residents in Takhmao. As of
December 2, 2017, there are 20 communes with 20 villages in the existing service area and 12 villages
as priority villages to expand the water distribution network by 2017 and 2Cddlition, five villages
- Prek Leak Village, Prek Roeung Village, Prek Ram 1 Village, Krabao Village and Prek Samrong 3
Village Outside the Business Plan Area 2@D20- are included in the Japanese project, which is
investing in the expansion of the Takao water supply system. According to PPWSA's thieze
statistics, the population has access to 2307 households with safe drinking water by 2015, 2099
households in 2016 and 2,220 households in 2017. According to PPWSA: 2@ énaster plan,
14,468 peple out of a total of 16,842 households have access to potable water from the state's drinking
water system.

Table3-5: Number of people in each village in Sangkat 6, Sangkat in the service area

1 Takdol 366 1410
2 Takdol Prek Kat 380 1645
3 Prek Long 305 1263
4 Takdol Thong 370 1642

Total 1421 5960
5 Kropeu Ha 533 2581
6 Prek Russey 362 1526
7 Prek Russey | Prek Anhchanh 379 1558
8 Prek Russey Lech 275 1257
9 Kropeu Ha Kert 614 3169

Total 2163 10091
10 Derm Mean 400 2635
11 Derm Kor 508 2428
12 Derm Mean Prek Tapov 666 3130
13 Ta Steung Chrov 670 3076
14 | Khmao Derm Mean 1 331 1388
15 Prek Tapov 1 549 2470

Total 3124 15127
16 Ta Khmao 498 1889
17 Prek Samrong 750 6239
18 Thmey 515 2472
19 Ta Khmao 1 437 1443
20 Ta Khmao 2 318 1417
21 Ta Khmao Ta Khmao 3 513 2234
22 Thmey 1 284 1470
23 Thmey 2 355 1675
24 Prek Samrong 1 328 1490
25 Prek Samrong 2 435 2562
26 Prek Samrong 3 540 2682

Total 4973 25573
27 Prek Ho | Prek Ho Kert 294 1326
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28 Prek Ho Lech 743 2378
29 Botta Chy 346 1616
30 Prek Ho Lech 1 435 1861
31 Prek Ho Kert 1 376 1752
32 Botta Chy 1 170 949
Total 2364 10782
33 Kampong 496 2380
Samnanh
34 Kpob Veng 418 2376
35 Kampong Prek Reng 556 2782
36 Samnanh Kro Bao 418 1771
Kampong 2386
37 Samnanh 1 499
38 Prek Reng 1 410 1811
Total 2797 13506
Total of 6 communes 16842 81039

Source: 2018 commune / Sangkat data

Note: The four communes, including Rakar High, Sangkat Sambour, Koh Anlong, and Svay Rolom,
which were recently cut into Takhmao, are not included in the service area of the Phnom Penh
Autonomous Authority.
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Figure3-9: Existing water supply service area
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Map 3-3: The entire service area for current and future plumbing supply
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3.5.2 Water Demand Forecast in Service Area by 2030
The forecast of water demand in Takhmao by 2030 is as shown in the table below:

Table3-6: Estimated population and water deman@akhmao

Categories C(;rroenlt | Tazgegyg a(; J Note
Population (people) 76738 119555 Master Plar8
Number of recipient (people) Connection in Master Plah

48305 119498 2015: 11,600
203020@2

Service rate (%) 63% 99.9%

Usage (m/ day) Master Plan:2 D 0 On3 (
11440 22420 day)in2 0 3 0

Water Loss (%) 8% 8% Master Planl 0 %

(Non-Revenue Water)
Average requirements

12400 24300 Master Plan2 6 0 0

(m® /days)
Peak factor 1.2 1.2 Master Planl . 1 5
Maximum Requirementén® /days) 14880 29200 Master Plan2 2 0 O

Source: Phnom Penh Water Supply Authority 2019 and Master Plar2P3D6

3.5.3 Designing and Networking

Connecting water from the main plumbing to the people's homes will be connected by
Takhmao's agency. In order to get cleatex, people will have to pay for the cost of connecting their
plumbing to the home (including the cost of the first plumbing connection and the water pump) and
the monthly water bill. By the amount of water consumed and the cost of maintaining a maénly w

supply.
3.5.4 Distribution of drinking water
Current water service costs are shown in the table below, dividing costs by customer type and

quantity of water. However, the average cost of drinking water in 2016 was 1,029 riglsndnthe
cost of driking water in Takhmao was 946 riels9.m

Table3-7: Water service pricing

Quantity of water (m? -

Customer type Price (Riel / m"
month)
Family characteristics 0-3m? 400
4-7md 500
8-15m° 770
1650 m® 1010
More than3 .mt 1270
State institutions Do not count 1030
Business and Autonomous Area 0-100 n¥ 950
and Distributors 101-200 n? 1150
201-500 n¥ 1350
More than3 .mt! 1450
Landlord Do not count 700

Source: Phnom Penh Water Supplythority 2019
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3.6 Project implementation stage

3.6.1 Project Action Plan

The implementation and management plan of the Phnom Penh Water Supply Authority's
Takhmao Water Supply System will be divided into two phases. The first phase will be constructed
andoperated by JICA for two years from the first quarter of 2019 to the end of the first quarter of 2021.
In the second phase, after the completion of the construction of the Japan International Cooperation
Agency, JICA will administer the pilot operationthin the first 10 years and transfer the entire control
to PPWSA for a permanent management.

Table3-8: Project Implementation Plan
2017 2018 2019 2020 - 2030

Procurement

Advisory Board
Selection
Survey

Special Purpose
Company (SPC)

Project

A
v

Design
Build

Execute

Delivered

3.7 Other project implementation requirements

3.7.1 Requirements for the treatment of drinking water

The use of the substance in the purification of raw water (Bassac river) into potable water
requires the use of polymers, aluminwmlioride (PAC) and chlorine. These two substances are
indispensable for the production of potable water. They are useful as:

1 Poly-aluminum chloride (PAC) serves to make small particles of aggregate heavy, which can
be let down. These particles include ckand many other small organic chemicals.
1 Chlorine acts to kill germs and get rid of biological substances such as mosses from water.

In order to treat the water, PPWSA uses catalysts such as PAC, which acts as a water purifier,
chlorine which acts as a digectant in water and electricity for pumping and distributing water. These
chemicals are imported from China. With an average production capacity of 30,000m3 / day, PPWSA
uses the following materials:

1- PAC at 210 kg / day (consumption rate of 0.007 kig/of water)
2- 60 kg of chlorine / day (0.002 kg / m3 of water)

Separately, the project will equip the chlorine generator in the facility, using salt to convert
sodium hypochlorite, a source of chlorine to supply in the wastewater treatment process, which
processes chlorine using Electrolysis processes. The salt requirement for the production of Sodium
Hypochlorite is approximately 50 kg / day.

Storage and Usage

These chemicals are properly maintained, technically and guidelines include:
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- Arrange a separateosage room for each chemical type
- Provides Safe Storage Information (MSDS)

- The type of storage tank used NGonrrosive Material

- Prepare a firsin and outof-hours checklist.

3.7.2 Machinery / equipment requirements
A. Machinery / Equipment during Construction

During this construction phase, PPWSA will work with a subcontractor to build this water

treatment project, in which the contractor has some basic equipment / equipment requirements:

Table3-9: EquipmentRRequirements for Construction Work in Project Location

1 |[Tower Crane Mac hi 1
> |[Mobile Cranes 60T Mac hi 1
3 |Excavator Mac hi 1
4 |Loaders Mac hi 1
5 |[Levellers Mac hi 1
g |Rammer s Mac hi 2
7 |Boring Rigs Mac hi 1
g |Vibrators and Air Pokers Machi 2
g |[Barge for Works in River Mac hi 2

Source: Phnom Penh Water Supply Authority 2019
B. Machinery / equipment during the project execution phase

The operation of the plant is similar to that of other wastewater treaptants with the
following essential equipment / equipment requirements:

- Two raw water pumps with a capacity of 33,000 oay

- Machine drops PAC

- Quick mixer and acceleration motor using stirrers (very fast speed)

- 4 cubic meters of stir fry and 1 cup dflarine mix

- A motor pump of 66 m3/ h

- VariableSpeed Pumps

- Hole mechanical device (15m&8mm in diameter) with 1 set of generators

- Drainage hoses, pipe fittings and nozzles for distributing water with main pipes 63mm and

110mm in diameter and 15mm or 20nmdiameter 900mm.
C. Laboratory equipment during project execution

The operation of the water treatment operation requires the necessary machinery to operate at

each stage for meeting the water consumption needs as planned. The following are Eiqnwhésy
equipment / supplies to be implemented in the wastewater treatment process:
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Table3-10: Water Quality Analysis Equipment / Material

Samples for six tests with differe
Glass for test concentrations 1 set
( 2200ntm1)
Pump tool Water Purification System (Capacitly:. L8 h) 1 set
Raw Measuring Digital Measuring Raw Material 0¢4,0 0
1 set
Instrument NTU)
Experimentatable | Steel frame test table (AC¥ 2\0connector) 1 set
Chlorine analyzer | Digital Analyzer Chlorine@ . 0 Ontg@Ip 1 set
Uninterruptible
Power SupplfUPS) 3kVA AC power generator 1 set
Material for pH meter
Water Quality | PHMeter®8TB) 16”0/ 6.2 /1 sg.2 4| 15
Analysis Electromagnetic . : :
Concentrator Transmitters for electrolytic pumping 1 set
Electromagnetic Condenser in the treatment pool 1 set
Concentrator
Chemicals Standqrd p4 _solutlon pH solution of 1 set
potassium chloride
ExperimentalGlass Beaker Plpe_ttes distill  water bottle, 1 set
Graduated cylinders
Acceleration0 . @ P t / sec2 speedO .-
Vibrator 100nen/s 1 set
A variation of0 . 1@ D f@m

Source: Phnom Penh Water Supply Authority 2019

3.7.3 Transportation and transportation requirements
The Phnom Penh Water Supply Authority will be using transportation facilities such as one
truck, two buses, two motorcycles and one set of office equipment and furniture.

Table3-11: Tactic s for transportation
N o Description Unit Vol ume |

1 Tr ut kt3o(ns) Machi nq
2 Pickup car Machi nq
3 Mot or bi ke Machi nq

Source: Phnom Penh Water Supply Authority 2019

3.7.4 Electricity Requirements

Electricity is an important part oinning a water treatment plant. According to the Phnom
Penh Water Supply Authority's estimate, water consumption per cubic meter requires 0.25 kW / cubic
meter of electricity. Phnom Penh Water Supply will be able to use 7,500 KW / day of potable water
for production of 30,000 cubic meters per day. Phnom Penh Water Supply will connect the electricity
grid to Cambodia. However, the Phnom Penh Water Supply Authority will install one generator for
backup in the event of a blackout.

3.7.5 Water consumption regurements

Water consumption both in the construction and operational stages may be used by PPWSA to
stockpile and distribute the water supply. According to PPWSA's staffing needs, the project will
require about 20 employees. Therefore, the average watsunroption per worker is about43cubic
meters per day.
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Separately, at the project execution stage, about 10 Cambodian staff are required to manage
and oversee the entire process. It is estimated that the average amount of potable water available to
workers is 1.8 n?/ day.

3.7.6 Labor force and management
In the constructiorphaseof the Takhmao Water Treatment Plant, the Phnom Penh Water
Supply Authority will need about 20 staff.

After the completion of the construction activities, Phnom Penh M&ateply Authority will
need about 15 staffs to manage and control the whole process, with the project working 24 hours a day,
by devide thetechnical staffgnto 3 shift for standingn the water treatment plarteparately, for
administrative andnanagerant staff, they will work one shift per day, there are 8 working hours, 6
working days / week.

Table3-12: Estimating the amount of labforcedemand

Type Amount Salary(riel) ‘

Execution phase

Chief ExecutiveOfficer 1 60,341,000
maintenance techmcel ranng, ! 60,341,000
Manager 1 5,018,416
Treatment Processing Manager 1 3,969,500
Quality Manager 3 3,969,500
Administrative / Business Staff 1 2,920,583
Mechanical andlectrical Engineer 1 2,920,583
Executive Staff 6 2,920,583

Source: Phnom PeWater Supply Authority 2019

38  Solidsliquid management

3.8.1 General solid waste management
A. Construction Phase

Most of the rubble and rubble are concrete, concrete and metal debris that is still under
construction in the project site. The amount of rubble, iron and steel may be small, depending on the
construction activities during the project. The remaining rulzbld steel after construction is
temporary will be collected on the vacant land of Takhmao Water Treatment Plant, allocating
recyclable and resellable waste to collectors such as Fiberglass, wire and rods of all kinudsl&or
such as lime, stone, brick and concrete can be collected to fill the back ground of the factory site as the
project may require a large amount of fill soil during construction (> 50@mbackfill).

B. Execute phase

Takhmao water treatment process does release any significant solids. Separately, only
small amounts of solid waste can be released by the staff working in the wastewater treatment tank.
The amount of solid waste that can be discharged is around 5 kg / day (according to estimates, one
peron can emit 0.5 kg / day / person). PPWSA will dispose of 6 bins in each waste site and advise
staff to properly manage solid waste and work with municipal waste collection companies to collect
and transport them. Regular.
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3.8.2 Management of sludge in thexecution phase
A. Collection and preparation of mud stock locations

The arrangement of the sludge collection system from the raw water catchment, the
sedimentation basiand the filter in thentireof water production chain was set up at the projeet sit
directly above the river bank, 20 meters from the river, wills prevent the leakage of sludge into
the river These sludges will be drained into the sludge basin for easy management by separating the
mud and water in two adjacent basiRer wastewar management, the project will construct two
underground sludge basins with a total storage capacity of 1,491 cubic meters (shown in the figure
below).Density of dry sludge pam?is equal to 0.721 tonspthe storage capacity sludge is equal
to 1,075 tons.And an average amounf dry sludge equal to 0.9 todsl, sothe sorage capacity of
sludge is 11,94 days or 39.8 months.

B. The amount of waste from the production line

The amount of mud that will come out of Takhmao's wastewater treatment plaatoapacity
of 30,000 cubic meters per day will releaseazerageamount ofsludgearound 0.9tons/day (Dry
mud). The main source of sludge comes from thedddimentation Tank, the sedimentation tanks,
and a small amount of mud from the Filters.

Calculation of the mud mass versus the amount of water produced shows that 1 cubic meter of
produced water can produce approximately3kg of mud by setting the mud density from the
treatment tank to be 1,400 kg #.m

C. Ultimate mud management

The sludgdrom the treatment tank will be discharged into the sludge basin to avoid leaking
mud or seepage around the area. After the sludge was drained into the sludge basin, it was easier to
manage, separating the mud and water in two adjacent basins. Residu#sefitast clear container
(Clear Suppernatant) will be pumped into the raw water reservoir to treat wastewater. Separately, the
bottom mud (sludge) was released and collectét)tBesale and use as fertilizer for agricultural crops
(by checkingthe polution before selling) (2) Transportatido fill other land (3) Cooperation with
Sarom Trading Company to transport to tdr&dfill If the testingshow that the waste is polluted.
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Figure3-10: The cutoff plots show the underground sludge basin
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3.8.3 Liquid Waste Management
The action of the project may be to release wastewater from the bathrooms and staff

accommodation in small quantities and the waste filben backwashing. Waste Management will be
administered separately as follows:

39

o Bathroom wastewater drainage: Drainage and septic tank design according to the level of

drainage management and drainage basins prevent leaks, especially not leachapu@licto a
place that has an impact on the environment. Rainwater and sewer lines will drain into the filter
tank to store and filter under the appropriate technical conditions.

BackWashing Remediation: The wastewater from the septic tank during the wastewate
treatment process will be pumped into the reservoir to work for production. Waste water
(reuse). The total daily amount of fluid that results from backwashing can be as much as 472
m3 / day (calculated by cleaning the filter once a day / day for fidfehia tank). Therefore,

the waste from the treatment tank does not pose any threat to the natural environment and there
is no pollution at the project site.

Precipitation: For this project, the design of a storm drainage system at the plant in which JICA
cooperates with PPWSA to design a storm drainage system in addition to the existing storm
drainage system in Locate the plant by pouring rainwater into the public drainage system in
front of the project site.

Fire and Risk Management

3.9.1 Risk
The poject will also pay close attention to the development of fire protection systems and the

risks involved in the construction and execution of the following:

Provides automatic signaling system on the ceiling and wall of each building

Automatic fire extingishers are installed on each wall

Install sprinkler nozzles on the ground and in each building

Providing emergency medical equipment and medicine in case of staff injury, accidental
accidents and other health problems

For the risk of leakage, the compatmaks set up a joint storage tank and tank (8,000 liters / ct)
for further distribution, and the site should be fenced in with other hazardous signs.

Educate staff workers to be careful about burning cigarette butts and burning debris as this
can cause ffes in both the construction site and the forest

Must have a traffic light and light if working at night

Implement appropriate measures for transport and traffic to protect the safety of local people
while constructing and installing piped water supplyepip

Be protected from breakages caused by pumping or landslides into the river

3.9.2 General work safety

Employees who work as a process supervisor should wear safety shoes, not slippers

Build a fence or fence for workers who work on the high ground

While working with the machinery, staff are required to wear work suits in accordance with
the weather conditions at work and to wear a helmet to avoid falling objects that can cause
injury.

Further education for workers and workers in the field to increasedtiention to health
issues, especially diseases

Learn about safety, construction work and provide personal Protective Equipment such as
helmets, sunglasses and heat, gloves, safety shoes
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- Conducting electrical safety checks before starting and usingjhality and reliable electrical
system

- Set up a safe storage room for chemicals and have regular inspections

- Regularly inspect the chemical mix and make immediate adjustments if any point is not correct

- Those responsible for mixing or refining chemicalsidti read the instructions on how to use
them, and consult with a professional who knows how to use the chemicals.

- Checking the safety of the employees' workplace

- Use proper hearing aids in consultation with the safety manager or equipment supplier

- There nust be accommodation, clean water, and a toilet for workers from far away.

3.10 Investment Capital and IncomeExpenditure Plan

3.10.1 Stored for investment
According to the study, the Takhmao Water Treatment Plant project is expected to cost around
US $ 36500,000 for the cost of the water supply project.

3.10.2 Costs for the Cycle
Table3-13: Costs of the Takhmao Water Supply Expansion Plan

Equipment Pumping area 8 . million
Factories operating 2 3 million

Total 2 8 miBion

Tools Water quality analysis 0 . nillion
Total 0 . nillion

Software costs 1 . ntllion
Design / Monitoring 3 . ndllion
The total value 3 6 miBion

Source: Phnom Penh Water Supply Autho2f19
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CHAPTER 4
EXISTING ENVIRONMEANTAL RESOURCES

In the project environmental impact assessment, it is important to understand the existing
environmental conditions in and around the project area. For this purpose, the teathasiuthie
secondary data and collecting some primary data in the target areas through conducting a survey on
physical resources mainly focused on topology and geology, weather, air quality, noise and vibration,
hydrological systems and water quality, asadetl below.

4.1  PhysicalResources

4,1,1 Topology and Geology

The study of geol ogy is an i mportant part
provides important evidence for the evolution and history of the earth. Studying of geology in the
project, the first environmental and social impact assessment of Takhmao water supply was conducted
i n or near the project area, which is about th
geological data (2002) show that in the progeta has: soil type, altitude and slope describe as below.

A. Geology

The result of the GIS spatial analysis of JICA data in 2002 shows that the project area is located
in downtown with lowland area, consisting of Flood Plain, Water and Beach Ridges areb.Leav
According to a regional geological mafi4shows that the Flood Plain in that area caused by the plains
of plained, which have been triggered by the accumulation of long period through a river flow. Or
rather from the plateau, which has a sedentam,fend it is in the Quaternary era

B. Land type

D. Crocker studied land types in Cambodia and drew a 1/1,008¢20® map, published by
the Ministry of Agriculture in 1962. Findings of D. Crocker's study suggest that the land of Cambodia
is divided into 16 categories, classified according to the US Department of Agriculture Land
Classification and some translations on some categories.

According to the land categories classification map available from JICA (2002), this project is
located on alluvial lithadl soils and great lake along rivers or stredveyp 4-2 below show the results
of the aerial analysis of the type of soil surrounding the Ta Khmau Water Supply Projecboof Phn
Penh Water Supply Authority.

C. Altitude

Studying of altituce is a part of apographical study conducted within a radius of 0.5 km
around the project area of PPWSA. According to the data of GIS by JICA in 2002 (-8)aghdws
that the minimum variation altitude is from Om and the maximum altitude is 10m in the project area
comparewith thef sea level . So, the characterize of project area is a flat area.

D. Gradient Classification

The slop shows about the possibility or potential of more or less soil erosion depending on the
condition of strong or weak slope. The higher slope (degrepercentage), is the higher flow
challenge. The slope analysis is divided into 5 categories: Nearly Flat Land is-B%Géntle slope
is from 2-5°, Moderate slope is fronPA®, The steep slope is from %2, and the very steep slope
is from 20 up.

By slope analysis shown on the mag, 4the gradient in the project extends site of Water
Supply Authority, which is under construction have the slope rating froni-2,38 shows that the
project area are only two types of slopping: Nearly Flad land Gentle slope. Nearly slope land is
highly favorable to the expansion of the Ta Khmau water supply, and erosion is not a major issue.
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Map 4-1: Classification map of main rock ihé site
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Map 4-2: Map of land type in the project site

Project Owner: Phnom Penh Water Supply Authority

95




















































































































































































































































































































































































































































































