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1. Introduction

The rising of city development has generated variety of major environmental problems.
Therefore, water and air pollution has become an issue and harm to environment and people
health with no adequate measures. In the project area, Boeung Choeung Ek lake is one of the
biggest storage in the city which collected a part of the sewage and rainwater from the center

city and discharge directly into this lake without proper treatment.

Environmental quality survey requires the determination of concentration of various

parameters for both water and air quality in according to the regulation of Cambodia.

1.1 Project Location

The environmental monitoring was conducted in the project area and which is located in

Sangkat Chhak Angre Ler, Khan Mean Chey, Phnom Penh as shown in the Figure 1.
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Figure 1 Monitoring Locations
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1.2 Objective

The purpose of the environment monitoring is to check and confirm if there are the influence
and changes of the surrounding condition and circumstances due to implementation of the
construction works during construction period by monitoring working safety, traffic and accident,
solid waste management, quality of air, noise and water, economic disturbance, and ecosystem.
The environmental monitoring is to follow up the Contractor's implementation on environmental
mitigation measure and recommendation of monthly progress of work. Guidance and instruction
will be prepared to guide the contractor to follow the environmental mitigation measure as stated
in the approved IESIA report.

1.3 Scope of work

In order to assess the environmental quality in the proposed project area, three environmental
parameters were conducted including water quality, air quality, noise and vibration. Water quality
survey will be conducted by sampling the surface water from Boeung Choeung Ek lake in four
different locations from the upstream to the downstream of the project area with 13 parameters
are analyzed. Air quality survey will be conducted in two different locations of the project area with
6 parameters are analyzed. Noise and Vibration monitoring will have conducted in 3 different
locations around the project area. The water quality, air quality, noise and vibration were sampled
at field site.

1.4 Environmental Monitoring Items
The maijor tasks for the environmental monitoring in construction stage include:

¢ Field monitoring on Contractor's environmental mitigation measure
performance in the project area

e Guidance to Contractor's environmental engineers on environmental
monitoring aspect, in the field practice

e Recommend to Contractor to implement all EMP as stated in IESIA report and
other environmental safeguards in construction contract documents

¢ Instruct Contractor to take an action to mitigate or rectify on other issues that find
out in the construction stage.

Environmental Monitoring Report August 2021 2
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Methodology and

Monitoring

Responsible/

Monitoring

Resource Monitoring Locations Parameters Cycles 1mp1§1nepnng Institutions
Institutions
1. Project Before Construction Phase
1.1 Socio-economy resource
Resettlement - Along the Access - The monitoring of
Road (Channel compensation of 1. IRC-WG. IRC | 1. MoE
Maintenance Road) resettlement and Once every [2. DPWT ’ 2 MEF
and sewerage grievance redress 6 months |3. Local 3. DoE
treatment plant authorities 4. DLMUPC
- Prek Takong 1 village
2. Project Construction Phase
2.1 Physical resource
Soil erosion - Sand provider - Confirmation of license 1. Ministry of
and slope issued by Ministry of Mines and
failure Mines and Energy and Ener
Ministry of Water Before. 1. DPWT 2 :/hgn}: stry of
Resources and construction |2. Contractor Water
Meteorology Resources and
Meteorology
Topography - Building construction - The monitoring of the
site topography and the
- Access Road (Channel erosion at the
Maintenance Road) infrastructure L Tdok,
- Protection dike construction site Once every |1. DPWT i goiFF
construction site - The monitoring of 6 months  |2. Contractor s o
- Spoiled soil dumping erosion at the road, 4. LOC?I
site protection dike’s authority
embankment and spoiled
soil dumping site
Hydrology - Canal from Trabek - Monitoring of the
pumping station obstruction of the flow 1. MoE
- Wastewater way, of pumped wastewater Once every |1. DPWT 2. DoE
downstream of the 6 months 2. Contractor DR
drainage to Hun 4. Local
Neang road authority
Surface water |3 Sample locations near the | - Monitoring of the water
quality project area quality on the
- Location 1: parameters:
X=0491822, temperature; pH;
Y=1274363 Turbidity, TDS; TSS; | MoE
- Location 2: DO; BOD; COD; SOg; 2 DoE
X=0491299, TN; TP; Pb and Total Once every |1. DPWT 3 DOWRAM
Y=1272570 Coliform 6 months  |2. Contractor i, 63
- Location 3: - Monitoring of solid- allehOI‘in
X=0493103, liquid waste
Y=1268628 management
- Solid-liquid waste
storage
- Infrastructure - Monitoring of solid- 1. MoE
construction site, liquid waste 2. DoE
Sl quality generator and management Once every |l. DPWT 3. DOWRAM
machinery storage - Monitoring of the spill, 6 months  |2. Contractor 4. DoAFF
- Temporary shelter of leak of fuel on the soil. 5. Local
staff-workers authority
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Methodology and

Monitoring

Responsible/

Monitoring

Resource Monitoring Locations . Cyeles 11np1§1n§11t111g TisE ttices
Institutions
Air Quality - Infrastructure - Monitoring of the
construction site material transportation
- Access Road (Channel on Rd. 271
Maintenance Road) - Monitoring of the odor
- Temporary shelter of condition at construction 1. MoE
staff-workers sites Once every |1. DPWT Zalok
- 2 location of air - Monitoring of air quality 6 months |2. Contractor 3. DoT
quality testing: parameters: TSP; CO; 4. LOC?I
location 1 X=0491356, | NOz SOz, Os, PMI0, authority
Y=1272730, location 2 PM2.5 and H2S
X=0491031,
Y=1272740
Noise and - Infrastructure — Monitoring of the noise
vibration construction site and vibration from the
- Road construction site material transportation,
from Rd. 271 to the operation of any 1. MoE
construction site machinery, generator and 2. DoE
- Temporary shelter of vehicle. Once every |1. DPWT 3. DoT
staff-workers - Monitoring of noise and 6 months 2. Contractor 1. Eceal
- Noise and vibration vibration (Unit: dB) authority
testing locations are
the same as air quality
testing locations
2.2 Biological resources
Ecosystem - Cheung Aek Lake near | — Monitoring of solid-
(Fish) project area liquid waste
- Temporary shelter of management 1. MoE
staff-workers - Monitoring of the water 2 DoE
quality on the parameters | Opce every 1. DPWT 3. DOWRAM
temperature; pH; 6 months  |2. Contractor 4. DoAFF
Turbidity, TDS; TSS; 5. Local
DO; BOD; COD; SOg; authority
TN; TP; Pb Total
Coliform
Ecosystem - Temporary shelter of - Monitoring of the crime 1. MoE
(Birds) staff-workers on wildlife especially the 2 DoE
aquatic birds Once every |1. DPWT 3 DoAFF
6 months  [2. Contractor 4: Local
authority
2.3 Socio-economic resources
Resettlement - Resident of AHs, lose - Monitoring of the
their income in Prek livelihood of AHs 1. MoE
Takong 1 village. (7HHs), lose their 1. DPWT 2. MEF
- Areaof 19.0736 hafor | income. QuEeevely |y el 3. DoE
construction and — Monitoring to ensure 6 months authority 4. DLMUPC
expansion of the STP that no encroachment to 5. DOWRAM
the STP area.
Livelihood, - Prek Takong 1 village - Monitoring of the staff-
occupations - Temporary shelter of worker selection by 1. MoE
of the local staff-workers prioritize the locals, 2 DoE
community gender equality as well Once every |1. DPWT 3 DoLVT
and gender as the disability 6 months 2. Contractor 4: Local
~ Monitoring of work authority.

safety
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s - Methodology and Monitoring .RESponSlb.l A Monitoring
Resource Monitoring Locations implementing el
Parameters Cycles —— Institutions
-Rd. 271, Hun Sen - Monitoring of the
Blvd. (60m) and Hun transportation (speed and 1. MoE
Neang Blvd. load) 2. DoE
~ Access Road (Channel | - Monitoring of the Once every |I. DPWT 3. DPWT
Maintenance Road) parking 3 siciihe. b Coitiasion 4. Local
- Monitoring of the repair authority
of damaged road by the (local wraffic
project police)
Public Health | - Infrastructure - Monitoring of solid-
and Safety construction site liquid waste
- Generator, vehicle and management at
machinery storage temporary shelter 1. MoE
- Temporary shelter of - Monitoring of the clean 2. MOT
staff-workers water supply and Once every |I. DPWT 3. DoE
=Fastd roum saniiaion 3 months |2. Contractor il
- Monitoring of the safety ’ 5. DoH
equipment and work 6. Local
safety authority
- Monitoring of the first
aid room

2. Methodology

The environmental monitoring consists of two key activities have been applied in this
monitoring stage, air and noise measurement; and water sampling and site monitoring in
project area, the total will be controlled and managed by a time-based work plan.

Air, noise and water quality sampling:

- Air and noise sampling will conduct by MoE once every six months.

- The water quality sampling conducts once every six months according to EMP of
IESIA report. All sampling water will be analyzed by MoE lab in Phnom Penh.

Road:

Monitoring of the transportation (speed and load), parking and the damage road by the
project. Monitoring locations such as Road.271, Hun Sen Blvd.(60m) and Hun Neang
Blvd. and Access road for the Channel Maintenance Road.

Public Health and Safety:
Monitoring of Solid Liquid Waste management at temporary shelter, the clean water
supply & sanitation and the safety equipment and work safety.

Site monitoring:

Use environmental monitoring checklist, visual and interview with project workers and
people are living near the project area, and visual checking during the field observation
on environmental mitigation measure that implemented or rectified by contractor. Visual
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methodology also has been applied for other environmental monitoring items; however,
degree of impact has been recorded and photographs to proof the impacts (good or
bad) are used.

2.1 Water and Air Sampling Process
A. Water Sampling Process
For taken water samples, some important procedure had been applied in the following:

e Tools and equipment: water sampler, sample bottles, cool box, etc.
e Stamping the code number and sampling date on the sample bottle.
e Sampling taken was following the WHO technique for water sampling.

The samples would keep in the cool box quickly after taking, and at the same day were sent to
MoE Lab in Phnom Penh for analyzing the parameters as required by the Water Quality Survey.

Figure 1 Water quality sampling tools and equipment

B. Air Sampling Process

Air quality sampling was conducted on-site in the proposed project. The sampling equipment were
installed at a height of 1.2 to 1.5 meters above the ground, and air quality parameters were carried
out within 1 hour, 8 hours, 24 hours according to each parameter method. Air quality parameters
were analyzed in the laboratory of the MOE.

Environmental Monitoring Report August 2021 6
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Figure 2 Air quality sampling tools and equipment

2.2 Cambodia Water and Air Quality Standard
After analysis, the water quality readings were compared with the Cambodia standards following
to the Proclamation No. 116 B.K.MOE on the Introduction of Working Conditions for the
Establishment of Factory and Handi-Craft Project as shown in Table 3. The air quality readings
were compared with the Cambodia standards following to the Proclamation No. 120 B.K.MOE on
the Introduction of Working Condition for the Development of Infrastructure and Tourism Project
as shown in the Table 4.

Table 1 Cambodia water quality standard

No. Parameter Unit Standard Method

1 pH - 5.0-9.0 Method pH Meter

2 Temperature °C <45 Method Thermometer
3 Turbidity NTU NV Method Digital Turbid meter
4 Dissolved Oxygen (DO) mg/L >1.0 Method DO Meter

5 Total Dissolved Solid (TDS) mg/L <2000 Method 2540 C

6 Total Suspended Solid (TSS) mg/L <150 Method 2540 D

7 Biochemical Oxygen Demand (BOD)5 mg/L <80 Method 5210 B

8 Chemical Oxygen Demand (COD)Cr mg/L <120 Method 5220.B

9 | Sulphate (SO4) mg/L <500 | Method 4500-S042-B
10 | Total Nitrogen (TN) mg/L <10 Method JIS K 0102 45
11 | Total Phosphorus (TP) mg/L <1.0 Method JIS K 0102 46
12 Lead (Pb) mg/L <1.0 Method 3500-Pb C

13 | Total Coli form MPN/100ml - Method NF T90-413

Source: Standard from Proclamation No. 116 B.K.MOE on the Introduction of Working Conditions for the Establishment
of Factory and Handi-Craft Project

Environmental Monitoring Report August 2021 7
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Table 2 Cambodia air quality standard

No. Parameter Unit Standard Duration
1 Carbon Monoxide (CO) mg/m3 <20 8 hours
2 Nitrogen Dioxide (NO2) mg/m3 <0.10 24 hours
3 Sulfur Dioxide (SO2) mg/m?3 <0.30 24 hours
4 Ozone (Os) mg/m3 <0.2 1 hour
5 Hydrogen Sulfide (H2S) ppm NV NV
6 Total Suspended Particles (TSP) mg/m?3 <0.33 24 hours

Source: Standard from Proclamation No. 120 B.K.MOE on the Introduction of Working Condition for the Development
of Infrastructure and Tourism Project

C. Noise and Vibration

The noise and vibration was monitored from the material transportation, the operation of any
machinery, generator and vehicle.

Monitoring form for Noise an
d Vibration

Location1

26-May-2021

Monitoring form for Noise an
d Vibration

Location3

27-May-2021
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3. Results

3.1 Environment Monitoring Items

Monitorin
No. Item 9 May June July Remark
Cycle
One every 6
1 |Topography months
One every 6
2 |Hydrology months
. One every 6 -
3 |Surface water quality months Original data
. . One every 6
4 |Soil quality months
5 |Air qualit One every 6 Original data
q y months 9
6 |Noise and Vibration One every 6 Original data
months
. One every 6
7 |Ecosystem (Fish) months
. One every 6
8 |Ecosystem (Birds) months
) Livelihood, occupations of local | One every 6
community and gender months
One every 3 Refer to monthly progress
10 |Road months v report submitted (Back data)
. One every 3 Refer to monthly progress
11 |Public Health and Safety months ‘/ report submitted (Back data)
. Refer to monthly progress
12 |Site Safety Patrol form Every month V4 v report submitied (Back data)
13 |[Other If nessesary

4. Conclusion

The project area is a part of the city where urbanization and economics are significantly growing,
as well as its population. With these growing factors, more and more wastewater is discharged
from the city center including households, industries restaurants, hotels, etc., and there is some
part has been connecting to the sewer systems but some has not, resulting in severe
environmental problems such water and air pollution.

The result on environment monitoring in three months from May to July 2021 as following:
4.1 Water quality

The water quality result from the analysis obtained from the laboratory of the MOE, some
parameters were shown to be out of range limited from the Cambodia standard including DO,
TSS, BOD5, COD, and TP. Otherwise, the concentration of these parameters noted that were
higher than the standard in less level which not severely harm to the environmental and human
health. Although the pollution level is not very harmful, but the water should be avoided for any
consuming purpose.

4.2 Traffic

The traffic volume noted as in light-medium level and the living situation of the resident was not
in dense area which can be assumed to have less pollution.

Environmental Monitoring Report August 2021 9
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4.3 Air quality

The air quality in the project area, As the result of air quality obtained from the laboratory of the
MOE, all parameters including CO, NO2, SO2, Os, H2S, and TSP were found to be lower than
the Cambodia standard which can be concluded that in the project area has a safe air quality
which not harm to the environment and human health. Although the air quality is not harmful,
measures should be set to prevent and minimized the impact from the proposed project.

5. Recommendation
Base on the field observation and results of environmental quality (water and air quality) from the
laboratory analysis, some recommendation should be considered as following:

Regularly check and monitor the project activities to ensure that there is no discharge of
polluted water into the environment without proper treatment methods.

Follow to the Cambodia regulation on water, wastewater management, air pollution control
and other national and international standard if there are any wastewater generation
activities and causing air pollution emission in the project.

Observe the pollution change in this area or no affect due to the construction works and
cooperate closely with the local authorities and other environmental experts from both
private and public parties to control the pollution.

Wastewater Treatment Plants and any wastewater control facility must be undertaken to
prevent and minimize the negative impacts on the environment and human health.

Set up mitigation measures to prevent and minimized the negative impacts of air pollution
on the environment and human healith.

Regularly monitor the project works to ensure that there is no air pollution emission into
the environment.

Remark:

None

Mr. Sam Piseth
Director of Department of Public Works and Transport
Phnom Penh Capital Administration
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Figure 4 Noise and Vibration sampling tools and equipment
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1. Introduction

The rising of city development has generated variety of major environmental problems.
Therefore, water and air pollution has become an issue and harm to environment and people
health with no adequate measures. In the project area, Boeung Choeung Ek lake is one of the
biggest storage in the city which collected a part of the sewage and rainwater from the center
city and discharge directly into this lake without proper treatment.

Environmental quality survey requires the determination of concentration of various
parameters for both water and air quality in according to the regulation of Cambodia.

1.1 Project Location
The environmental monitoring was conducted in the project area and which is located in
Sangkat Chhak Angre Ler, Khan Mean Chey, Phnom Penh as shown in the Figure 1.

| Trabek pumping station

5.AIr quality
6.Noise and vibration

P

Boreyibeng Huoth
Seiig= 7 | e A
he St =insfelale

Figure 1 Monitoring Locations
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1.2 Objective
The purpose of the environment monitoring is to check and confirm if there are the influence
and changes of the surrounding condition and circumstances due to implementation of the
construction works during construction period by monitoring working safety, traffic and
accident, solid waste management, quality of air, noise and water, economic disturbance,
and ecosystem.
The environmental monitoring is to follow up the Contractor's implementation on
environmental mitigation measure and recommendation of monthly progress of work.
Guidance and instruction will be prepared to guide the contractor to follow the environmental
mitigation measure as stated in the approved IESIA report.

1.3 Scope of work

In order to assess the environmental quality in the proposed project area, three environmental
parameters were conducted including water quality, air quality, noise and vibration. Water
quality survey will be conducted by sampling the surface water from Boeung Choeung Ek lake
in four different locations from the upstream to the downstream of the project area with 13
parameters are analyzed. Air quality survey will be conducted in two different locations of the
project area with 6 parameters are analyzed. Noise and Vibration monitoring will have
conducted in 6 different locations around the project area. The water quality, air quality, noise
and vibration were sampled at field site.

1.4 Environmental Monitoring Items
The major tasks for the environmental monitoring in construction stage include:

¢ Field monitoring on Contractor's environmental mitigation measure
performance in the project area

¢ Guidance to Contractor's environmental engineers on environmental
monitoring aspect, in the field practice

o Recommend to Contractor to implement all EMP as stated in IESIA report and
other environmental safeguards in construction contract documents

¢ Instruct Contractor to take an action to mitigate or rectify on other issues that
find out in the construction stage.
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T . Methodology and Monitoring IResponszb_l ol Monitoring
Resource Monitoring Locations s implementing N
Parameters Cycles TA Institutions
Institutions
1. Project Before Construction Phase
1.1 Socio-economy resource
Resettlement — Along the Access ~ The monitoring of
Road (Channel compensation of 1. IRC-WG, IRC |. MoE
Maintenance Road) resettlement and Once every [2. DPWT 2. MEF
and sewerage grievance redress 6 months (3. Local 3. DoE
treatment plant authorities 4. DLMUPC
- Prek Takong 1 village
2. Project Construction Phase
2.1 Physical resource
Soil erosion ~ Sand provider - Confirmation of license 1. Ministry of
and slope issued by Ministry of Mines and
failure Mines and Energy and En
Ministry of Water Before |1 DPWT y ;;ig:;m o5
Resouroes and construction |2. Contractor o
Meteorology Resources and
Meteorology
Topography - Building construction - The monitoring of the
site topography and the
- Access Road (Channel erosion at the
Maintenance Road) infrastructure L MoE
- Protection dike construction site Once every |1. DPWT 2. DoE
construction site — The momtonng of 6 months |2. Contractor 3. DoAFF
= Spoiled soil dumping erosion at the road, 4. LOC?I
site protection dike’s authority
embankment and spoiled
s0il dumping site
Hydrology = Canal from Trabek - Monitoring of the
pumping station obstruction of the flow I. MoE
- Wastewater way, of pumped wastewater Once every |1. DPWT 2. DoE y
downstream of the 6 months [2. Contractor Su D et
drainage to Hun 4. Locfll
Neang road authority
Surface water |3 Sample locations near the | - Monitoring of the water
quality project area quality on the
- Location 1: parameters:
X=0491822, temperature; pH;
Y=1274363 Turbidity, TDS; TSS; 1. MoE
- Location 2: DO; BOD: COD: 504 2. DoE
X=0491299, TN; TP; Pb and Total Once every |1. DPWT 3 DOWRAM
Y=1272570 Coliform 6 months |2, Contractor 4 Lotal
- Location 3: - Monitoring of solid- authority
X=0493103, liquid waste
Y=1268628 management
- Solid-liquid waste
storage
- Infrastructure - Monitoring of solid- 1. MoE
construction site, liquid waste 2. DoE
Sl quality generator and management . Once every (1. DPWT 3. DOWRAM
machinery storage - Monitoring of the spill, 6 months  |2. Contractor 4. DoAFF
- Temporary shelter of leak of fuel on the soil. 5. Local
staff-workers authority
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safety

— s Methodology and Monitoring IResponstb‘] el Monitoring
Resource Monitoring Locations implementing S
Parameters Cycles et Institutions
Institutions
Air Quality - Infrastructure - Monitoring of the
construction site material transportation
- Access Road (Channel on Rd. 271
Maintenance Road) - Monitoring of the odor
— Temporary shelter of condition at construction 1. MoE
staff-workers sites Once every |I. DPWT £ Hok
- 2 location of air - Monitoring of air quality 6 months |2, Contractor 3. DoT
quality testing: parameters: TSP; CO; 4. Loc‘?l
location 1 X=0491356, | NO= SO, Os, PMI0, authority
Y=1272730, location 2 PM2.5 and H2S
X=0491031,
Y=1272740
Noise and — Infrastructure - Monitoring of the noise
vibration construction site and vibration from the
- Road construction site material transportation,
from Rd. 271 to the operation of any 1. MoE
construction site machinery, generator and 2. DoE
= Temporary shelter of vehicle. Once every |I. DPWT 3. DoT
staff-workers - Monitoring of noise and 6 months 2. Contractor 4 Tocdl
= Noise and vibration vibration (Unit: dB) authority
testing locations are i
the same as air quality
testing locations
2.2 Biological resources
Ecosystem - Cheung Aek Lake near | - Monitoring of solid-
(Fish) project area liquid waste
- Temporary shelter of management 1. MoE
staff-workers - Monitoring of the water 2 DoE
quality on the parameters | Opce every |I. DPWT 3. DOWRAM
temperaure; pH; 6 months  |2. Contractor 4. DoAFF
Turbidity, TDS; TSS; 5. T.ocal
DO; BOD; COD; SOx; authority
TN; TP; Pb Total
Coliform
Ecosystem - Temporary shelter of - Monitoring of the crime 1. MoE
(Birds) staff-workers on wildlife especially the 2 DoE
aquatic birds Once every |I. DPWT 3. DoAFF
6 months  |2. Contractor 4 Local
authority
2.3 Socio-economic resources
Resettlement - Resident of AHs, lose - Monitoring of the
their income in Prek livelihood of AHs 1. MoE
Takong 1 village. (7HHs), lose their 1. DPWT 2. MEF
~ Areaof 19.0736 hafor | income. Once every |, cal 3. DoE
construction and = Monitoring to ensure 6 months authority 4. DLMUPC
expansion of the STP that no encroachment to 5. DOWRAM
the STP area.
Livelihood, - Prek Takong 1 village - Monitoring of the staff-
occupations = Temporary shelter of worker selection by 1. MoE
of the local staff-workers prioritize the locals, 2 DoE
community gender equality as well Once every |1. DPWT 3. DoLVT
and gender as the disability 6 months |2, Contractor 4' Lol
- Monitoring of work ax-lth St
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Responsible/

= Monitoring of the first
aid room

yo s Methodology and Monitoring J : Monitoring
Resource Monitoring Locations s = implementing G g
Parameters Cycles = Institutions
Institutions
Road - Rd. 271, Hun Sen - Monitoring of the
Blvd. (60m) and Hun transportation (speed and 1. MoE
Neang Blvd. load) 2. DoE -
- Access Road (Channel | - Monitoring of the Once every |I. DPWT 3. DPW1
Maintenance Road) parking 3 months  |2. Contractor Sajuatal
- Monitoring of the repair authority
of damaged road by the “(“fa! traffic
project police)
Public Health | - Infrastructure - Monitoring of solid-
and Safety construction site liquid waste
= Generator, vehicle and management at
machinery storage temporary shelter 1. MoE
- Temporary shelter of - Monitoring of the clean 2. MOT
staff-workers water supply and Once every |1. DPWT 3. DoE ]
~ First aid room sanitation 3 months |2, Contractor 4. DoLVT
- Maonitoring of the safety 5. DoH
equipment and work 6. Local
safety authority

2. Methodology

The environmental monitoring consists of two key activities have been applied in this
monitoring stage, air and noise measurement; and water sampling and site monitoring in
project area, the total will be controlled and managed by a time-based work plan.

Air, noise and water quality sampling:

- Air and noise sampling will conduct by MoE once every six months.
- The water quality sampling conducts once every six months according to EMP
of IESIA report. All sampling water will be analyzed by MoE lab in Phnom Penh.

Road:

Monitoring of the transportation (speed and load), parking and the damage road by
the project. Monitoring locations such as Road.271, Hun Sen Blvd.(60m) and Hun
Neang Blvd. and Access road for the Channel Maintenance Road.

e Public Health and Safety:
Monitoring of Solid Liquid Waste management at temporary shelter, the clean water
supply & sanitation and the safety equipment and work safety.

e Site monitoring:
Use environmental monitoring checklist, visual and interview with project workers
and people are living near the project area, and visual checking during the field
observation on environmental mitigation measure that implemented or rectified by
contractor. Visual methodology also has been applied for other environmental
monitoring items; however, degree of impact has been recorded and photographs
to proof the impacts (good or bad) are used.
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2.1 Surface Water Sampling Process
For taken water samples, some important procedure had been applied in the following:
¢ Tools and equipment: water sampler, sample bottles, cool box, etc.

e Stamping the code number and sampling date on the sample bottle.
e Sampling taken was following the WHO technique for water sampling.

The samples would keep in the cool box quickly after taking, and at the same day were sent
to MoE Lab in Phnom Penh for analyzing the parameters as required by the Water Quality

Survey.

Figure 2 Water quality sampling tools and equipment

2.2 Air Sampling Process

Air quality sampling was conducted on-site in the proposed project. The sampling equipment
were installed at a height of 1.2 to 1.5 meters above the ground, and air quality parameters
were carried out within 1 hour, 8 hours, 24 hours according to each parameter method. Air
quality parameters were analyzed in the laboratory of the MOE.
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Figure 3 Air quality sampling tools and equipment

2.3 Noise and Vibration Sampling Process
The noise and vibration was monitored from the material transportation, the operation of any
machinery, generator and vehicle.

Figure 4 Noise and Vibration sampling tools and equipment

Environmental Monitoring Report November 2021
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3. Results

3.1 Environment Monitoring Items

No. Item M°(’:';‘é’|:"9 May-21| Jun-21| Jul-21 [ Aug-21| Sep-21| Oct-21 | Nov-21 Remark
1 |Topography e V| report suomitedBack da)
2 Trvarones N
3 |surface water qualty ot | et V| cpon summitec (aoce domy
4 |soil quality Ons every & V| -epor stmmitec (hace dem
5 Jarautty B sy & [ N
6 [Noise and Vibration One every | orgnal AN Biodistisf s
P F—— Ml e
PR —— Ml e
9 Livelihood,ocpupations of One every 6 v Refer to mc_mthlyprogress

local community and gendet | months report submitted {Back data)
10 [Roac v M
11 [Public Health and Safety | On° very3 v V' oot sumiton e gt
12 [Site Safety Patrol form Every month AN RN IR ERVAN ERVAN BRVAN Baidviiiny st
13 |Cther If nessesary

3.2 Water Quality

After analysis, the water quality readings were compared with the Cambodia standards
following to the Proclamation No. 116 B.K.MOE on the Introduction of Working Conditions for
the Establishment of Factory and Handy-Craft Project as shown in Table 3. The air quality
readings were compared with the Cambodia standards following to the Proclamation No. 120
B.K.MOE on the Introduction of Working Condition for the Development of Infrastructure and

Tourism Project as shown in the Table 4.

Table 1 Cambodia water quality standard and water quality in the project area (4 locations)

November 2021
No. Parameter Unit Standard Method
No.1 No.2 No.3 No.4
Method pH
pH - 5.0-9.0 Meter 6.9 7.06 7.04 7.04
Temperature oC <45 ¥fth°d 249 | 2498 | 250 | 24.98
ermometer
- Method Digital

Turbidity NTU NV Turbid meter 0.00 80.00 60.0 48.0
Dissolved Method DO
Oxygen (DO) mg/L >1.0 Meter 0.40 0.00 0.2 2.4
Total
Dissolved mg/L <2000 Method 2540 C 158.0 221.0 216.0 254.0
Solid (TDS)
Total
Suspended mg/L <150 Method 2540 D 51.0 152.0 45.0 42.0
Solid (TSS)
Biochemical
Oxygen
Demand mg/L <80 Method 5210 B 24.80 24.81 27.32 82.6
(BOD)5

Environmental Monitoring Report November 2021
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Chemical
Oxygen
8 Demand mg/L <120 Method 5220.B 85.0 47.0 65.0 103.0
(COD)Cr
Sulphate Method 4500-
9 (SO4) mg/L <500 SO42-B 31.0 34.0 20.0 20.0
Total Nitrogen Method JIS K
10 (TN) mg/L <10 0102 45 12.80 11.7 14.0 14.89
Total
11 | Phosphorus mg/L <1.0 Method ISK 1 65 | 049 | 079 | 166
0102 46
(TP)
12 | Lead (Pb) mg/L <1.0 Metiod 3500- 1 np ND ND | 0.0008
13 | Total Coli form | MPN/100ml - Methoi1l\:laF T90- 1.1x10° | 4.6x10° | 1.5x10° | 1.1x10°

Source: Standard from Proclamation No. 116 B.K.IMOE on the Introduction of Working Conditions for the
Establishment of Factory and Handy-Craft Project

3.3 Air Quality
Based on the field observation on 08" -10th November 2021, the construction works which
comprise of various activities could cause air pollution through exhausted gas from
transportation vehicles, and other machineries. Dust emission also causes air pollution by the
transportation of construction materials, excavated soil, and backfill sand. However, these
activities will only cause air pollution in a short period.

The air quality and noise level were monitored in the project area on 08th-10th November
2020 in order to follow up the impact from the project activities. According to the result below
the air qualities are below the standard so no air pollution from the construction activities (see
in Table 2 below).

Table 2 Cambodia air quality standard and water quality in the project area (4 locations)

November 2021
No. Parameter Unit Standard Duration
No.1 | No.2 | No.3 | No.4

1 (CC""S;O” Monoxide | ) y/ms <20 8hours | 0.96 |0.232| 1.44 | 1.44
2 [",\'ltg’ge” Dioxide | ams | <0.10 24hours | 0.016 | 0.01 | 0.011 | 0.011
3 (SSL‘g;;D'OX'de mgim® | <0.30 24hours | 0.013 | 0.024 | 0.015 | 0.015
4 | Ozone (O3) mg/mé <0.2 1hour | 0.012 | 0.017 | 0.007 | 0.007

Hydrogen Sulfide
5 | (1) ppm NV NV ND | ND | ND | ND

Total Suspended 3
6 | partcles (TSP) mg/m <0.33 24 hours | 0.098 | 0.108 | 0.117 | 0.072
7 | PM10 mg/ni <0.05 - 0.022 | 0.013 | 0.027 | 0.027
8 | PM2.5 mg/ni <0.025 - 0.023 | 0.014 | 0.023 | 0.023

Source: Standard from Proclamation No. 120 B.K.MOE on the Introduction of Working Condition for the
Development of Infrastructure and Tourism Project

3.4 Noise and Vibration

Noise and vibration happened from the construction machinery such as excavation of
drainage' line, road cutting machine, driving sheet pile and transporting of top soil from the
project site to disposal site. In date of observation only few construction machineries
(excavator and dump trucks) are working on the platform in different place where close to
residential area.

Environmental Monitoring Report November 2021
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Table 1 show that the average noise level in daytime (65.0 dB(A)) is lower than maximum
permitted noise level in commercial and service areas and mix. The transportation of soil by
trucks from construction site to disposal site are between 5 to 10 trips per day so comparing
the normal traffic situation, the transportation activities is much lower. In conclusion, the
higher noise level is not mainly from the construction activities but from the traffic in the area
itself.

Table 1: Noise standard and in the project area (6 locations)

November 2021

No. | Parameter Unit Standard | Duration
No.1 No.2 No.3 No.4 No.5 No.6 | Ave
1 LAeq dB - 3 hours 72.2 65.4 61.5 63 63.8 64.5 | 65.0
2 LAF Max dB - 3 hours 85.1 79.4 84.7 78.9 84.8 94.8 | 84.6
3 LAF 5 dB <85dB 3 hours 78.1 68 68.1 65.7 66.7 66.2 | 68.8

Table 2: Vibration standard and in the project area (6 locations)
. . November 2021

No. | Parameter Unit Standard | Duration
No.1 No.2 No.3 No.4 No.5 No6 | Ave
1 LVA eg dB - 3 hours 49.3 40.2 56.5 411 35 519 | 45.6
2 LVA max dB - 3 hours 67.2 65.1 78.4 60 50.7 73.1 | 65.7
3 LVA 10 dB <75dB 3 hours 51.8 51.8 59.7 429 37.6 58.4 | 50.3

Source: Standard from Proclamation No. 120 B.K.MOE on the Introduction of Working Condition for the

Development of Infrastructure and Tourism Project

4. Conclusion

The project area is a part of the city where urbanization and economics are significantly
growing, as well as its population. With these growing factors, more and more wastewater is
discharged from the city center including households, industries restaurants, hotels, etc., and
there is some part has been connecting to the sewer systems but some has not, resulting in

severe environmental problems such water and air pollution.

The result on environment monitoring in three months from August to October 2021 as

following:

4.1 Topography

The topography and erosion in the construction site was satisfactory. There is no erosion of

the road was observed and the temporary dike was installed to protect the cofferdam’s

embankment.

4.2 Hydrology

There is no obstruction of the flow of pump waste water at the Trabeck Pumping station and
the downstream of drainage to Hun Neang road.

4.3 Surface of Water quality

The water quality result from the analysis obtained from the laboratory of the MOE, some
parameters were shown to be out of range limited from the Cambodia standard including DO,

Environmental Monitoring Report November 2021
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TSS, BODS5, COD, and TP. Otherwise, the concentration of these parameters noted that were
lower than the standard in less level which not severely harm to the environmental and human
health. Although the pollution level is not very harmful, but the water should be avoided for
any consuming purpose.

4.4 Soil quality

The liquid waste generated from the project sites and worker camps were managed properly
by providing adequate toilets in all construction sites. All the machinery was checked to
prevent the spill leaking of fuel on the soil.

4.3 Air quality

The air quality in the project area, As the result of air quality obtained from the laboratory of
the MOE, all parameters including CO, NO2, SO2, O3, H2S, and TSP were found to be lower
than the Cambodia standard which can be concluded that in the project area has a safe air
quality which not harm to the environment and human health. Although the air quality is not
harmful, measures should be set to prevent and minimized the impact from the proposed
project.

4.4 Noise and vibration

The average noise level in the project area were lower than the Cambodia standard which
suggested that the project activities don't cause any harmful the noise and vibration of the
surrounding project sites.

4.5 Safety

Workers equipped with PPE (Personal Protection Equipment) during working hour in the
construction site. The safety tools as iron fence, traffic signs, firefighting, helmets, boots,
glasses and gloves have been provided to workers and installed in the construction site to
ensure the safety of the workers and workplaces. The safety signs installed ahead of the
construction sites to inform road users and to avoid traffic accident. In every morning, workers
do morning exercise and toolbox meeting before starting work. The morning exercise and
toolbox meeting checked the condition of workers' health to avoid accident

5. Recommendation

Base on the field observation and results of environmental quality (water and air quality) from
the laboratory analysis, some recommendation should be considered as following:

¢ Regularly check and monitor the project activities to ensure that there is no discharge
of polluted water into the environment without proper treatment methods.

e Follow to the Cambodia regulation on water, wastewater management, air pollution
control and other national and international standard if there are any wastewater
generation activities and causing air pollution emission in the project.

e Observe the pollution change in this area or no affect due to the construction works
and cooperate closely with the local authorities and other environmental experts from
both private and public parties to control the pollution.

o Wastewater Treatment Plants and any wastewater control facility must be undertaken
to prevent and minimize the negative impacts on the environment and human health.

e Set up mitigation measures to prevent and minimized the negative impacts of air
pollution on the environment and human health.

Environmental Monitoring Report November 2021
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e Regularly monitor the project works to ensure that there is no air pollution emission

into the environment.

e The contractor must spray water regularly during working at site the access road in
order to prevent dust emission to the passengers, or resident living near the site.

Remark:

Name and Signature

Environmental Monitoring Report November 2021
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1. Introduction

The rising of city development has generated variety of major environmental problems.
Therefore, water and air pollution has become an issue and harm to environment and people
health with no adequate measures. In the project area, Boeung Choeung Ek lake is one of the
biggest storage in the city which collected a part of the sewage and rainwater from the center
city and discharge directly into this lake without proper treatment.

Environmental quality survey requires the determination of concentration of various
parameters for both water and air quality in according to the regulation of Cambodia.

1.1 Project Location
The environmental monitoring was conducted in the project area and which is located in
Sangkat Chhak Angre Ler, Khan Mean Chey, Phnom Penh as shown in the Figure 1.

Trabek pumping
station }\

Inteception facility AMPOV MUOY
AMPFUY MUOD
e

g a0
audin

BNIHITIG 9

Channel Maintenance 1
road

Swerage Tatment Plant
KUBOTA

Nl | office
1.Topography
Photo point of road 2.Hyd rology
Boeng Tompun KAT
yaens

5.Air quality
6.Noise and vibration
7.Ecosystem (fish)
8.Ecosystem(bird)

5 9.Livelihood,occupatios
of the Local community
@ and gender
10.Road

¢
L

//“/)

Figure 1 Monitoring Locations
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1.2 Objective
The purpose of the environment monitoring is to check and confirm if there are the influence
and changes of the surrounding condition and circumstances due to implementation of the
construction works during construction period by monitoring working safety, traffic and
accident, solid waste management, quality of air, noise and water, economic disturbance,
and ecosystem.
The environmental monitoring is to follow up the Contractor's implementation on
environmental mitigation measure and recommendation of monthly progress of work.
Guidance and instruction will be prepared to guide the contractor to follow the environmental
mitigation measure as stated in the approved IESIA report.

1.3 Scope of work

In order to assess the environmental quality in the proposed project area, three environmental
parameters were conducted including water quality, air quality, noise and vibration. Water
quality survey will be conducted by sampling the surface water from Boeung Choeung Ek lake
in four different locations from the upstream to the downstream of the project area with 13
parameters are analyzed. Air quality survey will be conducted in two different locations of the
project area with 6 parameters are analyzed. Noise and Vibration monitoring will have
conducted in 6 different locations around the project area. The water quality, air quality, noise
and vibration were sampled at field site.

1.4 Environmental Monitoring Items
The major tasks for the environmental monitoring in construction stage include:

¢ Field monitoring on Contractor's environmental mitigation measure
performance in the project area

e Guidance to Contractor's environmental engineers on environmental
monitoring aspect, in the field practice

¢ Recommend to Contractor to implement all EMP as stated in IESIA report and
other environmental safeguards in construction contract documents

¢ Instruct Contractor to take an action to mitigate or rectify on other issues that
find out in the construction stage.
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Methodology and

Monitoring

Responsible/

Monitoring

Resource Monitoring Locations i, Cieles impletme.ming Ketittiong
Institutions
1. Project Before Construction Phase
1.1 Socio-economy resource
Resettlement - Along the Access - The monitoring of
Road (Channel compensation of 1. IRC-WG. IRC | 1. MoE
Maintenance Road) resettlement and Once every [2. DPWT ’ 2. MEF
and sewerage grievance redress 6 months [3. Local 3. DoE
treatment plant authorities 4. DLMUPC
- Prek Takong 1 village
2. Project Construction Phase
2.1 Physical resource
Soil erosion - Sand provider - Confirmation of license 1. Ministry of
and slope issued by Ministry of Mines and
failure Mines and Energy and
Ministry of Wati? Before_ 1. DPWT Igan;;,ggisn-y of
Resources and construction (2. Contractor Water
Meteorology Resources and
Meteorology
Topography - Building construction - The monitoring of the
site topography and the
- Access Road (Channel erosion at the
Maintenance Road) infrastructure 1. MoE
— Protection dike construction site Once every |1. DPWT e
construction site - The monitoring of 6 months  |2. Contractor 5 PRSNER
- Spoiled soil dumping erosion at the road, 4. LOC?I
site protection dike’s authority
embankment and spoiled
soil dumping site
Hydrology - Canal from Trabek - Monitoring of the
pumping station obstruction of the flow 1. MoE
- Wastewater way, of pumped wastewater Once every |l. DPWT 2. DoE
downstream of the 6 months |2, Contractor . DOWHAM
drainage to Hun ) 4. Locgl
Neang road authority
Surface water |3 Sample locations near the | - Monitoring of the water
quality project area quality on the
- Location 1: parameters:
X=0491822, temperature; pH;
Y=1274363 Turbidity, TDS; TSS; | MoE
- Location 2: DO; BOD; COD; SO4; 2 DoE
X=0491299, TN; TP; Pb and Total Once every |1. DPWT 3 DOWRAM
Y=1272570 Coliform 6 months (2. Contractor 4' Eical
— Location 3: - Monitoring of solid- aﬁthon’ty
X=0493103, liquid waste
Y=1268628 management
- Solid-liquid waste
storage
- Infrastructure - Monitoring of solid- 1. MoE
construction site, liquid waste 2. DoE
Sl qualieg generator and management Once every |[l. DPWT 3. DOWRAM
machinery storage - Monitoring of the spill, 6 months  |2. Contractor 4. DoAFF
— Temporary shelter of leak of fuel on the soil. 5. Local
staff-workers authority
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safety

_ . Methodology and Monitoring ‘Responsm'le/ Monitoring
Resource Monitoring Locations implementing Sq
Parameters Cycles L Institutions
Institutions
Air Quality - Infrastructure - Monitoring of the
construction site material transportation
- Access Road (Channel on Rd. 271
Maintenance Road) - Monitoring of the odor
- Temporary shelter of condition at construction LMok
staff-workers sites Once every |I. DPWT 2.ToE
- 2 location of air — Monitoring of air quality 6 months  |2. Contractor 3. DoT
quality testing: parameters: TSP; CO; 4. Loc.al
location 1 X=0491356, |  NO2 SOz, 03, PMI0, authority
Y=1272730, location 2 PM2.5 and HzS
X=0491031,
Y=1272740
Noise and - Infrastructure - Monitoring of the noise
vibration construction site and vibration from the
- Road construction site material transportation,
from Rd. 271 to the operation of any 1. MoE
construction site machinery, generator and 2 DoE
- Temporary shelter of vehicle. Once every |1. DPWT 3. DoT
staff-workers - Monitoring of noise and 6 months 2. Contractor 4 Local
- Noise and vibration vibration (Unit: dB) authority
testing locations are
the same as air quality
testing locations
2.2 Biological resources
Ecosystem - Cheung Aek Lake near | — Monitoring of solid-
(Fish) project area liquid waste
- Temporary shelter of management 1. MoE
staff-workers - Monitoring of the water 2 DoE
quality on the parameters | (Opce every |I. DPWT 3. DOWRAM
temperature; pH; 6 months  |2. Contractor 4. DoAFF
Turbidity, TDS; TSS; 5 Local
DO; BOD; COD; SO4; authority
TN; TP; Pb Total
Coliform
Ecosystem - Temporary shelter of - Monitoring of the crime 1. MoE
(Birds) staff-workers on wildlife especially the 2 DoE
aquatic birds Once every |1. DPWT 3. DoAFF
6 months  |2. Contractor 4_' Logal
authority
2.3 Socio-economic resources
Resettlement - Resident of AHs, lose - Monitoring of the
their income in Prek livelihood of AHs 1. MoE
Takong 1 village. (7HHs), lose their 1. DPWT 2. MEF
- Area of 19.0736 ha for income. e 2. Local 3. DoE
construction and - Monitoring to ensure Gimenihis authority 4. DLMUPC
expansion of the STP that no encroachment to 5. DOWRAM
the STP area.
Livelihood, - Prek Takong 1 village - Monitoring of the staff-
occupations - Temporary shelter of worker selection by 1. MoE
of the local staff-workers prioritize the locals, 2 DoE
community gender equality as well Once every |1. DPWT 3 DoLVT
and gender as the disability 6 months |2 Contractor 4‘ figical
~ Monitoring of work authority.
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O ; Methodology and Monitoring .RESponSlb,IEf Monitoring
Resource Monitoring Locations implementing T
Parameters Cycles . Institutions
Road -Rd. 271, Hun Sen - Monitoring of the
Blvd. (60m) and Hun transportation (speed and 1. MoE
Neang Blvd. load) 2. DoE
- Access Road (Channel | — Monitoring of the Once every |I. DPWT 3. DPWT
Maintenance Road) parking 3 months [2. Contractor % LOC?I
- Monitoring of the repair authority
of damaged road by the (local traffic
project police)
Public Health | - Infrastructure - Monitoring of solid-
and Safety construction site liquid waste
- Generator, vehicle and management at
machinery storage temporary shelter 1. MoE
~ Temporary shelter of - Monitoring of the clean 2.MOT
staff-workers water suppl 3. DoE
- First aid room sanitatiosp youd Onpesssy |1 PPWT 4. DoLVT
g 3 months |2. Contractor
- Monitoring of the safety 5. DoH
equipment and work 6. Local
safety authority
- Monitoring of the first
aid room

2. Methodology

The environmental monitoring consists of site monitoring in project area, the total will be
controlled and managed by a time-based work plan.

2.1 Road Monitoring

Monitoring of the transportation (speed and load), parking and the damage road by the
project. Monitoring locations such as Road.271, Hun Sen Blvd.(60m) and Hun Neang Blvd.

and Access road for the Channel Maintenance Road.

2.2 Public Health and Safety

Monitoring of Solid Liquid Waste management at temporary shelter, the clean water supply
& sanitation and the safety equipment and work safety.

2.3 Site monitoring

Use environmental monitoring checklist, visual and interview with project workers and
people are living near the project area, and visual checking during the field observation on
environmental mitigation measure that implemented or rectified by contractor. Visual
methodology also has been applied for other environmental monitoring items; however,
degree of impact has been recorded and photographs to proof the impacts (good or bad)
are used.
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3. Results
3.1 Environment Monitoring Items
Monitoring _ |F
No. Item Crile May-21|Jun-21| Jul-21 [Aug-21|Sep-21 |Oct-21|Nov-21{Feb-22 Remark
. Onec every & Fefer to monthly progress report
1 Topography months v ubmitted (Back data)
Onec every § .
2 ; ; S
2 Hydrology m v Ditto
3 . Onec every 6 | Original .
3 Surface water quality m P v Ditto
. L Onec every § .
4 Soil quality m v Ditto
_ . - Onec every 6 Original .
5 Adr quality m data v Ditto
. I Onec every6 | Original :
N d Vibr: b =
6 oise and Vibration m P v Ditto
Onec every § .
7 Ecosystem (Fish) m v Ditto
: Onec every 6
8 Ecosystem (Birds) m v Ditto
Livelihood, occupations of the local Onec every § .
9 commurity and gender months v Ditto
10 | Road 0“: e v v v Ditto
. Onec every 3
11 Public Health and Safety N v v v Ditto
monihs
12 Site Safety Patrol form Every month v v v v v v v Ditto
13 Others If neessary

3.2 Road Monitoring

Monitoring item:

Monitoring indicator : Hiromasa Arai

Road

The transportation (speed and load)
The parking
The repair of damaged road by the project

Term

Date

Results

11-Feb-22

The transportation (speed and load)
Location :Sewerage Treatment Plant
Detail : Entrance of Sewerage Treatment Plant

% Overspeed and overload are not observed.

@/ Unsatisfactory

The parking
Location :Sewerage Treatment Plant
Detail : Entrance of Sewerage Treatment Plant

* Illegal parking near the site is not observed.

@/ Unsatisfactory

The repair of damaged road by the project
Location :Sewerage Treatment Plant
Detail : Check the Hun Neang Road

% No damage to roads observed.

Satisfactory) Unsatisfactory

Environmental Monitoring Report February 2022




Monitoring Report of “The Project for Sewerage System Development in Phnom Penh

2 11-Feb-22

The transportation (speed and load)
Location :Channel Maintenance Road

Detail : Entrance of Cannel Maintenance Road

% Overspeed and overload are not observed. @/ Unsatisfactory

The parking
Location :Channel Maintenance Road

Detail : Entrance of Cannel Maintenance Road

¥ Illegal parking near the site is not observed. Satisfactory)/ Unsatisfactory

The repair of damaged road by the project
Location :Channel Maintenance Road

Detail : Cheak the Hun Neang Road

¥ Illegal parking near the site is not observed. @ Unsatisfactory

Environmental Monitoring Report February 2022
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Before

Road Road
Hun Neang Road Hun Neang Road
1-Jun-21 11-Feb-22
Before After

Road Road
Hun Neang Road Hun Neang Road
I-Jun-21 11-Feb-22
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3.3 Public Health and Safety

Implementation date :11/Feb/2022

Report of Health Safety and Environment (HSE) for Month

Location :STP,CMR_IF

The following forms shall be applied for monitoring to ensure that HSEM Plan is fully
followed and
implemented during the execution of the work.

No. Item Mogltormg Remark
ycle
Onec every 6
1 Topography i —s
Onec every 6
2 Hydrology - =
- Onec every 6
3 Surface water quality w4 -
. . Onec every 6
4 Soil quality pai 5 -
: : Onec every 6
5 Air quality - —
6 Noise and Vibration DrSGReryg -
months
. Onec every 6
7 Ecosystem (Fish) - -
. Onec every 6
8 Ecosystem (Birds) i i
9 Livelihood, occupations of the local community and gender Onfncoi‘gsry . =
Onec every 3
10 | Road s
11 | Public Health and Safety i
months
12 | Site Safety Patrol form Every month v
13 Others If neessary —

Environmental Monitoring Report February 2022
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11. Monitoring form for Public Health and Safety

Monitoring item:

Monitoring indicator : Hiromasa Arai

Public Health and Safety

Solid-liquid waste management at temporary shelter
The clean water supply and sanitation
The safety equipment and work safety

The first aid room

Term Date

Results

1 11-Feb-22

Solid-liquid waste management at temporary shelter

Location :Sewerage Treatment Plant, Interception Facility

Detail : No.12, Result of site safety patrol (Items: 3-10 Other )

% Periodically collected Solid-liquid waste from septic tank. Satisfactory } Unsatisfactory

The clean water supply and sanitation
Location :Sewerage Treatment Plant,Interception Facility
Detail : No.12, Result of site safety patrol (Items: 2-6 Water Supply)

* Disinfecting and cleaning toilets Satisfactory) Unsatisfactory

The safety equipment and work safety
Location :Sewerage Treatment Plant,Interception Facility, Channel Maintenance Road
Detail : No.12, Result of sate safety patrol (Items: 6,7 Safety and Protective equipment )

»: Tool inspection is done every monthly Satisfactory/) Unsatisfactory

The first aid room
Location :Kubota office

Detail : No.12, Result of site safety patrol (Items: 6-5 Other)
% Checking stock of First aid Kid and COVID test ( Satisfactory) Unsatisfactory

Solid-liquid waste management at temporary shelter
Location :
Detail : No.12, Result of site safety patrol (Items: )

Satisfactory / Unsatisfactory

The clean water supply and sanitation
Location :
Detail : No.12, Result of site safety patrol (Items: )

Satisfactory / Unsatisfactory

The safety equipment and work safety
Location :
Detail : No.12, Result of site safety patrol (Items: )

Satisfactory / Unsatisfactory

The first aid room
Location :
Detail : No.12, Result of site safety patrol (Items: )

Satisfactory / Unsatisfactory

Environmental Monitoring Report February 2022
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Public Health and Safety

Disinfecting toilets

Sewerage Treatment Plant

Public Health and Safety

Public Health and Safety

Inspection tool

Sewerage Treatment Plant

Public Health and Safety

{ g
i \"%\!W
;';’}’ j -'Tj.ﬁl. "1ﬁ). o

,T‘zl

& Information and

32

Tt il caution signe are

indicate proper|ly.

Channel| Maintenace Road
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Public Health and Safety

The rubbish bine

are install and

separate properly in

the construction site

Interception Facility

Public Health and Safety

Traffic control man

assigned both sides

when heavy vehicle

grossing On the

public road.

Channel Maitenace Road

Public Health and Safety

First aid kid

COVID-TEST

Kubota office
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3.4 Site Safety Patrol Form

Location :Channel Maintenance road Tspeiar = Mi: Wanm Sasi
Sewarage Treatment Plamt T
Date :11-February-2022 Time :15:00
Work Description
No. Item Eval | No. Item Eval
1 Site Security/Safety 4 Earthwork
1-1 | Perimeter fencing O 4-1 | Earthwork arrangement/planning | O
1-2 | Signage 0 4-2 | Shoring P
1-3 | Lighting O 4-3 | Site security/signage o)
1-4 | Other e 4-4 | Other O
2 Site cleaning/hygiene 5 Scaffold
2-1 | Site O 5-1 | Condition of scaffolds ”
2-2 | Office O 5-2 | Condition of foundation
2-3 | Road (@) 5-3 | Condition of supports o
2-4 | Latrines O 5-4 | Site security/signage
2-5 | First aid room @) 5-5 | Other
2-6 | Water supply 0 6 Safety equipment
2-7 | Other 0 6-1 | Equipment condition O
3 Environment 6-2 | Wire condition a3,
3-1 | Erosion protection O 6-3 | Hoist work procedure O
3-2 | Dust protection 0 6-4 | Site security/signage O
3-3 | Dust bins/waste collection (®) 6-5 | Other O
3-4 | Operation of machinery O 7 Protective Equipment
3-5 | Crime on wildlife ®) 7-1 | Helmet 0O
3-6 | Oil leakage QO 7-2 | Work wear 0
3-7 | Obstruction of water flow O 7-3 | Protective footwear (@)
3-8 | Separation of garbage O 7-4 | Work gloves A
3-9 | Odor condition O 7-5 | Protective eyewear O
3-10| Other (@) 7-6 | Mask 0
7-7 | Safety harness >
7-8 | Other O
[ Evaluation ] Good ] O l Improve I A I Unsafe | X | N/A l v |

Comment : Sc&ﬁeld(m 0\'# %0\%@ argo, Should be kﬂ-P* 10 Lower &mﬂ&:%n Jro ?mvaaf“
{'ﬂ“ (JONY\. %oonp \;;oﬂ“é 5\’\00\3 }O?. P“O\h‘c;ed rgor 6-“510,(7%@,, @uzc,kig o.(;- Lea‘oﬁ
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IK<uboln
9

Monthly Safety Patrol Record
Date: 11/February/2022

Number:

The Project for Sewerage System
Development in Phnom Penh

METAWATER

Location: CMR,STP & Intake facility

No Photo of Before Photo of After Action
Mr. Kuntea
1
Scaffolding were arranged and kept Date Close
properly (Improvement). 11-Feb-2022
Mr. Kuntea
2
Soap should be provided to keep for soap was kept for checking of gas/Oxygen Date Close
checking of gas cylinder/Oxygen. leaking. (Improvement) 11-Feb-2022
Safety petrol by contractor and sub contractor Record by
3 Mr.Sari
Check site safety condition at STP, CMR & Intake facility. Date Close
§ 11-Feb-2022
For Suggestion:
Electrical socket should be installed the cover box to prevent wet from rainy.
Action by: Checked by: Checked by: Confirmed by: Confirmed by:
- _oyS | ‘ \
4 Socedn Q“é’ Hiowose, /4 bad
Site Engineer HSE Engineer Site Engineer HSE Engineer Chief Engineer
Norak Norak Kubota Kubota Kubota

Environmental Monitoring Report February 2022
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4. Conclusion

The monitoring this time was to check the surrounding roads and the health and safety of the
site. For hygiene management in the site, body temperature is measured and disinfected every
morning before the morning meeting, and as for the toilets, disinfection and cleaning is done
every day. In addition, the First Aid Room is equipped with a first aid kit and COVID test to
prevent the spread of COVID.

Remark:

Name and Signature

Environmental Monitoring Report February 2022
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1. Introduction

The rising of city development has generated variety of major environmental problems. Therefore,
water and air pollution has become an issue and harm to environment and people health with no
adequate measures. In the project area, Boeung Choeung Ek lake is one of the biggest storages in the
city which collected a part of the sewage and rainwater from the center city and discharge directly into
this lake without proper treatment.

Environmental quality survey requires the determination of concentration of various parameters for
both water and air quality in according to the regulation of Cambodia.

1.1 Project Location
The environmental monitoring was conducted in the project area and which is located in Sangkat
Chak Angre Leu, Khan Mean Chey, Phnom Penh as shown in the Figure 1.

Trabek pumping station s

oo™
® r;g\\*‘
7T 3 = SANGKAT CHBAR
Inteception facility \ AMPOV MUOY
"‘<.‘ v J \ MU U
vees e AINE
*AF ® !’\‘]‘IHHHT‘;"'
Channel Maintenance road
(L X X T ]
gy S
Sewerage Treatment Plant CUBOTA OFf
0vcece0e B SUBQTA Cftice
H @ {1 1.Topography
2.Hydrology

Boeng Tompun SAI
Uasns AN

5.Air quality

6.Noise and vibration

7.Ecosystem (fish)

8.Ecosystem(bird)

9.Livelihood,occupatios of

the Local community and

gender

10.Road

[ Y
en &y

o
/4(’ :
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1.2 Objective
The purpose of the environment monitoring is to check and confirm if there are the influence and
changes of the surrounding condition and circumstances due to implementation of the construction
works during construction period by monitoring working safety, traffic and accident, solid waste
management, quality of air, noise and water, economic disturbance, and ecosystem.
The environmental monitoring is to follow up the Contractor's implementation on environmental
mitigation measure and recommendation of monthly progress of work. Guidance and instruction
will be prepared to guide the contractor to follow the environmental mitigation measure as stated in
the approved IESIA report.

1.3 Scope of work

In order to assess the environmental quality in the proposed project area, three environmental
parameters were conducted including water quality, air quality, noise and vibration. Water quality
survey will be conducted by sampling the surface water from Boeung Choeung Ek lake in four different
locations from the upstream to the downstream of the project area with 13 parameters are analyzed.
Air quality survey will be conducted in two different locations of the project area with 6 parameters
are analyzed. Noise and Vibration monitoring will have conducted in 6 different locations around
the project area. The water quality, air quality, noise and vibration were sampled at field site.

1.4 Environmental Monitoring Items
The major tasks for the environmental monitoring in construction stage include:
¢ Field monitoring on Contractor's environmental mitigation measure performance in the project
area
¢ Guidance to Contractor's environmental engineers onenvironmental monitoring aspect, in the
field practice
e Recommend to Contractor to implement all EMP as stated in IESIA report and other
environmental safeguards in construction contract documents
¢ Instruct Contractor to take an action to mitigate or rectify on other issues that find out in the
construction stage.

Environmentad Monitoring Report May 2022 2
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Responsible/

ooy : Methodology and Monitoring . ; Monitoring
Resource Monitoring Locations implementing R
Parameters Cycles g Institutions
Institutions
1. Project Before Construction Phase
1.1 Socio-economy resource
Resettlement - Along the Access - The monitoring of
Road (Channel compensation of 1. IRC-WG, IRC | 1.MoE
Maintenance Road) resettlement and Once every [2. DPWT 2. MEF
and sewerage grievance redress 6 months  |3. Local 3. DoE
treatment plant ) authorities 4. DLMUPC
- Prek Takong 1 village
2. Project Construction Phase
2.1 Physical resource
Soil erosion - Sand provider - Confirmation of license . Ministry of
and slope issued by Ministry of Mines and
failure Mines and Energy and En
Ministry of Water Before . DPWT 2. ﬂi’?m of
Resontoesand construction (2. Contractor Water
Meteorology Resources and
Meteorology
Topography - Building construction - The monitoring of the
site topography and the
- Access Road (Channel erosion at the "
Maintenance Road) infrastructure L Mk
= Protection dike construction site Once every |I. DPWT 2. Dok
construction site ~ The monitoring of b mohths |7 Conttactor 3. DoAFF
- Spoiled soil dumping erosion at the road, 4. LOC?I
site protection dike’s authority
embankment and spoiled
soil dumping site
Hydrology - Canal from Trabek - Monitoring of the
pumping station obstruction of the flow 1. MoE
- Wastewater way, of pumped wastewater Once every (1. DPWT 2. DoE ;
downstream of the 6 months |2, Contractor S DN EAN
drainage to Hun 4. Local
Neang road authority
Surface water |3 Sample locations near the | ~ Monitoring of the water
quality project area quality on the
- Location i: parameters:
X=0491822, temperature; pH;
Y=1274363 Turbidity, TDS; TSS; 1. MoE
- Location 2: DO; BOD; COD; 504 2. DoE
X=0491299, TN; TP; Pb and Total Once every |1. DPWT 3 DOWRAM
Y=1272570 Coliform 6 months |2, Contractor 4 R
- Location 3: ~ Monitoring of solid- alillldmriw
X=0493103, liquid waste g
Y=1268628 management
- Solid-liquid waste
storage
= Infrastructure = Monitoring of solid- 1. MoE
construction site, liquid waste 2. DoE
Soil quality generator and management Once every |1. DPWT 3. DOWRAM
machinery storage - Monitoring of the spill, 6 months  [2. Contractor 4. DoAFF
- Temporary shelter of leak of fuel on the soil. 5. Local
staff-workers authority

BEwironmenta Monitoring Report May 2022
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= ; Methodology and Monitoring .Responmb‘l & Monitoring
Resource Monitoring Locations implementing L
Parameters Cycles iy Institutions
Institutions
Air Quality - Infrastructure - Monitoring of the
construction site material transportation
- Access Road (Channel on Rd. 271
Maintenance Road) - Monitoring of the odor
~ Temporary shelter of condition at construction 1. MoE
staff-workers sites Once every |I. DPWT i Dok
- 2 location of air - Monitoring of air quality 6 months |2, Contractor 3. DoT
quality testing: parameters: TSP; CO; 4 LOC?I
location 1 X=0491356, | NO2 SOz, 05, PM10, authority
Y=1272730, location 2 PM2.5 and H28
X=0491031,
Y=1272740
Noise and - Infrastructure - Monitoring of the noise
vibration construction site and vibration from the
- Road construction site material transportation,
from Rd. 271 to the operation of any 1. MoE
construction site machinery, generator and 2 DoE
~ Temporary shelter of vehicle. Once every |1. DPWT 3. DoT
Sl ik - Monitoring of noise and 6 months |2, Contractor 4. Locdl
~ Noise and vibration vibration (Unit; dB) authority
testing locations are ’
the same as air quality
testing locations
2.2 Biological resources
Ecosystem = Cheung Ack Lake near | - Monitoring of solid-
(Fish) project area liquid waste
- Temporary sheiter of management 1. MoE
staff-workers - Monitoring of the water 2. DoE
quality on the parameters | Once every (1. DPWT 3. DOWRAM
temperature; pH; 6 months  |2. Contractor 4. DoAFF
Turbidity, TDS; TSS; $. Local
DO; BOD; COD; SOy; authority
TN, TP, Pb Total
Coliform
Ecosystem - Temporary shelter of - Monitoring of the crime 1. MoE
(Birds) staff-workers on wildlife especially the 2. DoE
aquaﬁc birds Once every 1. DPWT 3‘ DoAFF
6 months (2. Contractor 4 t nokl
authority
2.3 Socio-economic resources
Resettlement - Resident of AHs, lose - Monitoring of the
their income in Prek livelihood of AHs 1. MoE
Takong 1 village. (7HHs), lose their 1. DPWT 2. MEF
~ Area of 19.0736 ha for income. Once every 2 Laocal 3. DoE
construction and - Monitoring to ensure 6 months authority 4. DLMUPC
expansion of the STP that no encroachment to 5. DOWRAM
the STP area.
Livelihood, - Prek Takong | village - Monitoring of the staff-
occupations - Temporary shelter of worker selection by 1. MoE
of the local staff-workers prioritize the locals, 2 DoE
community gender equality as well Once every (1. DPWT 3 DoLVT
and gender as the disability 6 months  |2. Contractor 4' Local
- Monitoring of work m-ltho:i 10
safety .
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Gy % ¥ Methodology and Monitoring IResponmb‘lea’ Monitoring
Resource Monitoring Locations ) = implementing A
Parameters Cycles T Institutions
Institutions
Road - Rd. 271, Hun Sen - Monitoring of the
Blvd. (60m) and Hun transportation (speed and 1. MoE
Neang Blvd. load) 2. DoE =
— Access Road (Channel | - Monitoring of the Once every |l. DPWT 3. DPWT
Maintenance Road) parking 3months [2. Contractor i LOC?I
- Monitoring of the repair authority
of damaged road by the (I‘“‘fai traffic
project police)
Public Health | - Infrastructure - Monitoring of solid-
and Safety construction site liquid waste
- Generator, vehicle and management at
machinery storage temporary shelter 1. MoE
- Temporary shelter of - Monitoring of the clean 2.MOT
staff-workers water supply and Once every |I. DPWT 3. DoE .
- First aid room sanitation dmonths 13 Conteapios 4. DoLVT
- Monitoring of the safety 5. DoH
equipment and work 6. Local
safety authority
- Monitoring of the first
aid room

2. Methodology

The environmental monitoring consists of two key activities have been applied in this monitoring
stage, air and noise measurement; and water sampling and site monitoring in project area, the total
will be controlled and managed by a time-based work plan.

e Air, noise and water quality sampling:
Air and noise sampling will conduct by MoE once every six months. The water quality sampling
conducts once every six months according to EMP of IESIA report. All sampling water will be analyzed
by MoE lab in Phnom Penh.

¢ Road:

Monitoring of the transportation (speed and load), parking and the damage road by the project.
Monitoring locations such as Road.271, Hun Sen Blvd.(60m) and Hun Neang Blvd. and Access Road
forthe Channel Maintenance Road.

e Public Health and Safety:

Monitoring of Solid Liquid Waste management at temporary shelter, the clean water
sanitation and the safety equipment and work safety.

supply &

¢ Site monitoring:
Use environmental monitoring checklist, visual and interview with project workers and people are
living near the project area, and visual checking during the field observation on environmental
mitigation measure that implemented or rectified by contractor. Visual methodology also has been
applied for other environmental monitoring items; however, degree of impact has been recorded
and photographs to proof the impacts (good or bad) are used.

Environmentad Monitoring Report May 2022 5
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2.1 Surface Water Sampling Process

For taken water samples, some important procedure had been applied in the following:
e Tools and equipment: water sampler, sample bottles, cool box, etc.

e Stamping the code number and sampling date on the sample bottle.

e Sampling taken was following the WHO technique for water sampling.

The samples would keep in the cool box quickly after taking, and at the same day were sent to MoE
Lab in Phnom Penh foranalyzing the parameters as required by the Water Quality Survey.

R ih (7 7 -

Figure 2: Water quality ssmplingtools and equipment

2.2 Air Sampling Process

Air quality sampling was conducted on-site in the proposed project. The sampling equipment were
installed at a height of 1.2 to 1.5 meters above the ground, and air quality parameters were carried
out within 1 hour, 8 hours, 24 hours according to each parameter method. Air quality parameters
were analyzed in the laboratory of the MOE.
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Fgure3: Air quality ssmplingtodls and equipment

2.3 Noise and Vibration Sampling Process

The noise and vibration were monitored from the material transportation, the operation of any
machinery, generator and vehicle.

BEwironmenta Monitoring Report May 2022 7
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Fgure4: Noise and Vibration sasmplingtools and equipment

3. Results

3.1 Environment Monitoring Items

o Monitori
No. Item oo™ | yay-21|Jun-21| Jul-21| Aug-21|Sep-21{ Oct-21| Nov-21 Feb-22{ May-22 Remark
Onec every 6 BRefer to monthly progress report
1| Topograglty months o Y fubmitted (Back data)
Onec every 6 ;
o Hydrols
A ydrology pr— v v Ditto
. - Onec every 6 | Original
Surf: ter qualif
3 ace water quality i R v v Dutto
Onec every 6
Soil qualif
4 quality dhiths v v Ditto
* Onec every 6 | Orignal .
5 Air quality i e v v Ditto
6 Notse and Vibration Onecevery 6 ( Original 4 v Ditto
months data
- Onec every 6
T Ecosystem (Fish) i v v Ditto
. Onec every 6
g Ecosystem (Birds) e v v Ditto
Livelihood, occupations of the local | Onec every 6
9 commumnity and gender months v s Ditig
10 | Road Oniecieveey 3 v v v v Ditto
months
Onec every 3
11 Public Health and Safety v v v v Ditto
months
12 Site Safety Patrol form Every month v v v v v v v v Ditto
13 Others If neessary

3.2 Water Quality

After analysis, the water quality readings were compared with the Cambodia standards following
to the Proclamation No. 116 B.K.MOE on the Introduction of Working Conditions for the Establishment
of Factory and Handy-Craft Project as shown in Table 3. The air quality readings were compared
with the Cambodia standards following to the Proclamation No. 120 B.K.MOE on the Introduction of
Working Condition forthe Development of Infrastructure and Tourism Project as shown in the Table
4.
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Table 1: Cambodia water quality standard and water quality in the project area (4 locations)

May-22
No. Parameter Unit Sta:dar Method May-21
No.1 No.2 No.3 No.4 Ave
1 pH - 5.5-9.0 mgigrod pH 7.275 6.64 6.68 6.66 6.98 6.74
Method
2 Temperature DegCree <40 Thermomete 25 25.00 25.00 24.98 25.00 25.00
r
Method
3 Turbidity NTU NV Digital 58.5 74.00 83.00 20.00 64.00 61.50
Turbid meter
Dissolved
4 | oxygen mglL | 20-75 m:tzrod Do 0.25 000 | 100 | 300 | 450 2.13
(DO
Total
5 Dissolved mg/L <2000 geth°d2540 202.5 300.00 | 229.00 | 238.00 | 258.00 256.25
Solid (TDS)
Total
6 Suspended mg/L <100 “Dﬂeth°d2540 129.5 60.00 | 116.00 | 10.00 67.00 63.25
Solid (TSS)
Biochemical
Oxygen Method 5210
7 Demand mg/L <60 B 70.26 71.24 38.52 22.80 42.69 43.81
(BOD)5
Chemical
Oxygen Method 120.75 | 148.00 | 43.00 | 58.00 | 9400 | 8575
8 | Demand mg/L <120 | 5008 ' ' ' ' ' '
(COD)Cr
Sulohat Method
9 Ylphate mg/L <500 | 4500- SO42- 63 67.00 | 79.00 | 900 | 19.00 | 4350
(SO4) B
Total
10 | Nitrogen mg/L <40 '\K/I%t:‘gzdiés 22.75 10.60 10.70 12.95 15.70 12.48
LTNI
Total
11 | Phosphorus | mg/L <6.0 Method JIS 1.645 0.42 0.40 0.53 0.85 0.55
K 0102 46
(TP)
Method
. ND ND ND ND ND
12 | Lead (Pb) mg/L <0.3 3500~ Pb G 05
Total Coli MPN/1 Method NF s | 4.6x10 | 9.3x10 [ 4.3x10 | 2.4x10 .
3 | form oom | <1000 | 790.413 142507 4 : . S

Source: Standard from Annex2 of Effluent for discharging Liquid waste on the Sub Decree No.103 SDC.PK On the
Amendment Article 4, Article 9, Article 11, Article 12, Article 17 and table of Annex 2, Annex 3, Annex 4 and Annex 5 of Sub-
decree 27 SDC.PK dated on 6th April, 1999 on Water Pollution Control thatissued onJune 29,2021 of Royal government of
Cambodia.

3.3 Air Quality

Based on the field observation on 04th -05th May 2022, the construction works which comprise of
various activities could cause air pollution through exhausted gas from transportation vehicles, and
other machineries. Dust emission also causes air pollution by the transportation of construction
materials, excavated soil, and backfill sand. However, these activities will only cause air pollution in a
short period.
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The air quality and noise level were monitored in the project area on 04t -05" May 2022 in order to

follow up the impact from the project activities. According to the result below the air qualities are below
the standard so no air pollution from the construction activities (see in Table 2 below).

Table 2: Cambodia air quality standard and water quality in the project area (4 locations)

May-22
No. Parameter Unit Standard | Duration | May-21
No.1 No.2 No.3 No.4 Ave
Carbon
1 e (coy | moim3| <20 | 8hours | 108 | 1203 | 1238 | 1127 | 1.770 | 1.335
2 z“,\ifgge” Dioxide | \om3| <010 | 24hours | 0.016 ND | 0012 | 0017 | ND 0.015
3 (Ssuggr)mx‘de mg/m3 | <030 | 24hours | 0021 | 0011 | 0018 | 0012 | 0017 | 0015
4 | Ozone(03) mgim3| <0.2 Thour | 00008 | 0.007 | 0.015 | 0.010 | 0.009 | o0.010
Hydrogen
5 | Qlfaeios) ppm NV NV ND ND | ND | ND ND ND
Total Suspended
6 | poricies rapy | maim3| <033 | 24hours | 0002 | 0.075 | 0.050 | 0.095 | 0.085 | 0.076
TER mg/m | <0.05 - 0029 | 0021 | 0026 | 0019 | 0019 | 0.021
8 | Pm2s mg/m | <0.025 } 0021 | 0019 | 0024 | 0016 | 0018 | 0010

Source: Standard fromProclamation No. 120 B.K.MOE on the Introduction of Working Condition for the Development of
Infrastructure and Tourism Project

3.4 Noise and Vibration

Noise and vibration happened from the construction machinery such as excavation of drainage'
line, road cutting machine, driving sheet pile and transporting of top soil from the project site to
disposal site. In date of observation only few construction machineries (excavator and dump
trucks) are working on the platform in different place were close to residential area.

Table 1 show that the average noise level in daytime (65.0 dB(A)) is lower than maximum permitted
noise level in commercial and service areas and mix. The transportation of soil by trucks from
construction site to disposal site are between 5 to 10 trips per day so comparing the normal traffic
situation, the transportation activities is much lower. In conclusion, the higher noise level is not
mainly from the construction activities but fromthe traffic in the area itself.

Table 3: Noise standard and in the project area (6 locations)

May-22

No. | Parameter | Unit | Standard | Duration | May-21
No.1 No.2 | No.3 | No.4 | No.5 | No.6 | Ave

1 LAeq dB - 3 hours 59.06 56.6 535 | 54.8 615 | 67.2 | 581 58.6
2 LAF Max dB - 3 hours 84.86 86.3 775 85 89.4 | 913 | 79.7 | 84.9
3 LAF 5 dB <85dB 3 hours 59.98 58.7 58.7 | 36.3 66.8 70 60.8 | 58.6
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Table4: Vibration standard and inthe project area (6 locations)

May-22

No. | Parameter | Unit | Standard | Duration | May-21
No.1 | No.2 | No.3 | No.4 | No.5 No6 Ave

1 LVA eg dB - 3 hours 43.88 378 | 334 | 379 | 852 | 35.6 84.7 | 52.43

2 LVA max dB - 3 hours 68.85 61.6 | 36.9 55 1144 | 489 | 1138 | 71.77

3 LVA 10 dB <75dB 3 hours 45.58 378 | 36.1 | 405 | 446 38 63.1 43.35

Source: Standard from Proclamation No. 120 B.K.MOE on the Introduction of Working Condition for the Development of
Infrastructure and Tourism Project

4. Conclusion

The project area is a part of the city where urbanization and economics are significantly growing,
as well as its population. With these growing factors, more and more wastewater is discharged from
the city center including households, industries restaurants, hotels, etc., and there is some part has
been connecting to the sewer systems but some has not, resulting in severe environmental problems
such water and air pollution.

The result on envionment monitoring in three months from February to April 2022 as following:
4.1 Topography

The topography and erosion in the construction site was satisfactory. There is small erosion along
of the slope of road cause by rain was observed. However, repair work was conducted to
maintenance road and slope condition. Temporary drainage was introduced to discharge the
rainwater.

4.2 Hydrology

The flow of pump waste water at Trabeck Pumping Station and the downstream drainage to Hun
Neang Road remains unobstructed. However, due to filling works that constrict the channel on the
south side of the STP, the water level in Chueng Ek Lake risen up to EL+8.2m at the Interception
Facility in March (the high-water level EL+8.5m). Despite this, the Ministry of Water Resources which
conducting the dredging in the Chueng Ek lake has extending the waterway.

4.3 Surface of Water quality

The water quality result from the analysis obtained from the laboratory of the MOE, Total Nitrogen
(TN) parameters was shown to be out of range limited from the Cambodia standard. Otherwise, the
concentration of these parameters noted that were lower than the standard in less level which not
severely harm to the environmental and human health. Although the pollution level is not very harmful,
but the water should be avoided for any consuming purpose.

4.4 Soil quality

The liquid waste generated from the project sites and worker camps were managed properly by
providing adequate toilets in all construction sites. All the machinery was checked to prevent the
spill leaking of fuel on the soil.

4.5 Air quality

The air quality in the project area, As the result of air quality obtained from the laboratory of the MOE,
all parameters including CO, NO2, SO2, O3, and TSP were found to be lower than the Cambodia
standard which can be concluded that in the project area has a safe air quality which not harm to the
environment and human health. Although the air quality is not harmful, measures should be set to
prevent and minimized the impact from the proposed project.
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4.6 Noise and vibration
The average noise level in the project area were lower than the Cambodia standard which suggested
that the project activities don't cause any harmful the noise and vibration of the surrounding project
sites.

4.7 Safety

Workers equipped with PPE (Personal Protection Equipment) during working hour in the
construction site. The safety tools as iron fence, traffic signs, firefighting, helmets, boots, glasses
and gloves have been provided to workers and installed in the construction site to ensure the safety
of the workers and workplaces. The safety signs installed ahead of the construction sites to inform
road users and to avoid traffic accident. In every morning, workers do morning exercise and toolbox
meeting before starting work. The morning exercise and toolbox meeting checked the condition of
workers' health to avoid accident

5. Recommendation

Base on the field observation and results of environmental quality (water and air quality) from the
laboratory analysis, some recommendation should be considered as following:

e Regularly check and monitor the project activities to ensure that there is no discharge of
polluted water into the environment without proper treatment methods.

e Follow to the Cambodia regulation on water, wastewater management, air pollution control
and other national and international standard if there are any wastewater generation
activities and causing air pollution emission in the project.

e Observe the pollution change in this area or no affect due to the construction works and
cooperate closely with the local authorities and other environmental experts from both private
and public parties to control the pollution.

o Wastewater Treatment Plants and any wastewater control facility must be undertaken to
prevent and minimize the negative impacts on the environment and human health.

e Set up mitigation measures to prevent and minimized the negative impacts of air
pollution onthe environment and human health.

e Regularly monitor the project works to ensure that there is no air pollution emission into
the environment.

e The contractor must spray water regularly during working at site the access road in order
to prevent dust emission to the passengers, or resident living near the site.

Remark:

Name and Signature
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1. Introduction

The rising of city development has generated variety of major environmental problems.
Therefore, water and air pollution has become an issue and harm to environment and people health
with no adequate measures. In the project area, Boeung Choeung Ek lake is one of the biggest
storages in the city which collected a part of the sewage and rainwater from the center city and

discharge directly into this lake without proper treatment.

Environmental quality survey requires the determination of concentration of various parameters

for both water and air quality in according to the regulation of Cambodia.

1.1 Project Location

The environmental monitoring was conducted in the project area and which is located in

Sangkat Chak Angre Leu, Khan Mean Chey, Phnom Penh as shown in the Figure 1.

Trabek pumping station

© eg\‘?"°
) _ = \ SANGKAT. CHBAR
Inteception facility \\‘ AMPOV MUDY
bthdied Ye AN
BNIHITIE 9
Channel Maintenance road
eceoe
S
;!
Sewerage Treatment Plant TA Offi
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& the Local community and
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1.2 Objective
The purpose of the environment monitoring is to check and confirm if there are the influence and
changes of the surrounding condition and circumstances due to implementation of the construction
works during construction period by monitoring working safety, traffic and accident, solid waste
management, quality of air, noise and water, economic disturbance, andecosystem.

The environmental monitoring is to follow up the Contractor's implementation on environmental
mitigation measure and recommendation of monthly progress of work. Guidance and
instruction will be prepared to guide the contractor to follow the environmental mitigation measure as
stated in the approved IESIA report.

1.3 Scope of work

In order to assess the environmental quality in the proposed project area, three environmental
parameters were conducted including water quality, air quality, noise and vibration. Water quality
survey will be conducted by sampling the surface water from Boeung Choeung Ek lake in four
different locations from the upstream to the downstream of the project area with 13 parameters
are analyzed. Air quality survey will be conducted in two different locations of the project area with
6 parameters are analyzed. Noise and Vibration monitoring will have conducted in 6 different
locations around the project area. The water quality, air quality, noise and vibration were sampled at
field site.

1.4 Environmental Monitoring Items
The major tasks for the environmental monitoring in construction stage include:

e Field monitoring on Contractor's environmental mitigation measure performance in the project
area

e Guidance to Contractor's environmental engineers on environmental monitoring aspect, in the
field practice

e Recommend to Contractor to implement all EMP as stated in IESIA report and other
environmental safeguards in construction contract documents

¢ |Instruct Contractor to take an action to mitigate or rectify on other issues that find out in the
construction stage.
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Responsible/

ooy : Methodology and Monitoring . ; Monitoring
Resource Monitoring Locations implementing R
Parameters Cycles Tostitus Institutions
nstitutions
1. Project Before Construction Phase
1.1 Socio-economy resource
Resettlement - Along the Access - The monitoring of
Road (Channel compensation of 1. IRC-WG, IRC | 1. MoE
Maintenance Road) resettlement and Once every [2. DPWT 2. MEF
and sewerage grievance redress 6 months |3, Local 3. DoE
treatment plant ! authorities 4. DLMUPC
- Prek Takong | village
2. Project Construction Phase
2.1 Physical resource
Soil erosion - Sand provider - Confirmation of license 1. Ministry of
and slope issued by Ministry of Mines and
failure Mines and Energy and En
Ministry of Water Before‘ 1. DPWT o mstry of
Rasontcesand construction |2. Contractor Water
Meteorology Resources and
Meteorology
Topography - Building construction - The monitoring of the
site topography and the
- Access Road (Channel erosion at the
Maintenance Road) infrastructure 1. Mok
- Protection dike construction site Once every |I. DPWT 2. DoE
construction site - The monitoring of 6 months |2, Contractor 3. DoAFF
- Spoiled soil dumping erosion at the road, 4. Locf‘l
site protection dike’s authority
embankment and spoiled
soil dumping site
Hydrology = Canal from Trabek - Monitoring of the
pumping station obstruction of the flow 1. MoE
- Wastewater way, of pumped wastewater Once every |1 DPWT 2. Dok
downstream of the 6 months |2, Contractor SR
drainage to Hun 4. an‘fil
Neang road authority
Surface water |3 Sample locations near the | - Monitoring of the water
quality project area quality on the
- Location i: parameters:
X=0491822, temperature; pH;
Y=1274363 Turbidity, TDS; TSS; 1. MoE
- Location 2: DO; BOD; COD; 504, 2. DoE
X=0491299, TN; TP; Pb and Total Once every |I. DPWT 3. DOWRAM
Y=1272570 Coliform 6 months |2, Contractor 4' o
- Location 3: -~ Monitoring of solid- alilltdmriw
X=0493103, liquid waste ’
Y=1268628 management
= Solid-liquid waste
storage
= Infrastructure = Monitoring of solid- 1. MoE
construction site, liquid waste 2. DoE
Soil quality generator and management Once every (1. DPWT 3. DOWRAM
machinery storage = Monitoring of the spill, 6 months  |2. Contractor 4. DoAFF
- Temporary shelter of leak of fuel on the soil. 5. Local
staff-workers authority
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e ; Methodology and Monitoring Respanaiblel Monitoring
Resource Monitoring Locations implementing I
Parameters Cycles i Institutions
Institutions
Air Quality - Infrastructure - Monitoring of the
construction site material transportation
— Access Road (Channel on Rd. 271
Maintenance Road) - Monitoring of the odor
- Temporary shelter of condition at construction i MoE
staff-workers sites Once every (1. DPWT .00k
- 2 location of air - Monitoring of air quality 6 months  |2. Contractor 3. DoT
quality testing: parameters: TSP, CO; 4. LGC?I
location 1 X=0491356, |  NO2 SO, O3, PMI0, authority
Y=1272730, location 2 PM2.5 and H2S
X=0491031,
Y=1272740
Noise and - Infrastructure - Monitoring of the noise
vibration construction site and vibration from the
- Road construction site material transportation,
from Rd. 271 to the operation of any 1. MoE
construction site machinery, generator and 2 DoE
- Temporary shelter of vehicle, Once every |1. DPWT 3 DoT
staff-workers ~ Monitoring of noise and 6 months 2. Contractor 4 Eoeid
- Noise and vibration vibration (Unit: dB) authority
testing locations are )
the same as air quality
testing locations
2.2 Biological resources
Ecosystem = Cheung Aek Lake near | - Monitoring of solid-
(Fish) project area liquid waste
= Temporary sheiter of management 1. MoE
staff-workers = Monitoring of the water 2 DoE
quality on the parameters | pce every |I. DPWT 3. DOWRAM
temperature; pH; 6 months  |2. Contractor 4. DoAFF
Turbidity, TDS; TSS; 5 Local
DO; BOD; COD; SO.4; authority
TN TP, Pb Total
Coliform
Ecosystem = Temporary shelter of - Maonitoring of the crime 1. MoE
(Birds) staff-workers on wildlife especially the 2. DoE
aquatic birds Once every |l. DPWT q‘ DOAFF
6 months  |2. Contractor 4 Frsul
authority
2.3 Socio-econoniic resources
Resettlement - Resident of AHs, lose - Monitoring of the
their income in Prek livelihood of AHs 1. MoE
Takong 1 village. (7HHs), lose their 1. DPWT 2. MEF
= Aresof 190736 hntie: | Sneome Once every |, | 3. Dok
construction and = Monitoring to ensure 6 months authority 4. DLMUPC
expansion of the STP that no encroachment to 5. DOWRAM
the STP area.
Livelihood, - Prek Takong 1 village - Monitoring of the staff-
occupations — Temporary shelter of worker selection by 1. MoE
of the local staff-workers prioritize the locals, 2 DoE
community gender equality as well Once every |1. DPWT 3 DoLVT
and gender as the disability 6 months  |2. Contractor 4' fical
- Monitoring of work a;lthon'tv_
safety :
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s 2 ; Methodology and Monitoring .RestlS'b.}e; Monitoring
Resource Monitoring Locations il 5 implementing EE
Parameters Cycles S Institutions
Institutions
Road - Rd. 271, Hun Sen - Monitoring of the :
Blvd. (60m) and Hun transportation (speed and 1. MoE
Neang Blvd. load) 2. DoE =
— Access Road (Channel | — Monitoring of the Once every |I. DPWT 3. DPWT
Maintenance Road) parking 3 months  [2. Contractor fiocy
= Monitoring of the repair authority
of damaged road by the “f“fal traffic
project police}
Public Health | - Infrastructure - Monitoring of solid-
and Safety construction site liquid waste
- Generator, vehicle and management at
machinery storage temporary shelter I. MoE
- Temporary shelter of - Monitoring of the clean 2.MOT
srlaﬂ'«wl'omers water s:upply and Once every |I. DPWT 3. DoE .
~ First aid room sanitation 3 " 4. DoLVT
g : 3 months |2. Contractor
- Monitoring of the safety 5. DoH
equipment and work 6. Local
safety authority
- Monitoring of the first
aid room

2. Methodology

The environmental monitoring consists of two key activities have been applied in this monitoring
stage, air and noise measurement; and water sampling and site monitoring in project area, the total
will be controlled and managed by a time-based work plan.

e Air, noise and water quality sampling:

Air and noise sampling will conduct by MoE once every six months. The water quality sampling
conducts once every six months according to EMP of IESIA report. All sampling water will be
analyzed by MoE lab in Phnom Penh.

e Road:

Monitoring of the transportation (speed and load), parking and the damage road by the project.
Monitoring locations such as Road.271, Hun Sen Blvd.(60m) and Hun Neang Blvd. and Access
Road for the Channel Maintenance Road.

e Public Health and Safety:
Monitoring of Solid Liquid Waste management at temporary shelter, the clean water supply &
sanitation and the safety equipment and work safety.

e Site monitoring:
Use environmental monitoring checklist, visual and interview with project workers and people are
living near the project area, and visual checking during the field observation on environmental
mitigation measure that implemented or rectified by contractor. Visual methodology also has

been applied for other environmental monitoring items; however, degree of impact has been
recorded and photographs to proof the impacts (good or bad) are used.
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2.1 Surface Water Sampling Process
For taken water samples, some important procedure had been applied in the following:
e Tools and equipment: water sampler, sample bottles, cool box, etc.
e Stamping the code number and sampling date on the sample bottle.

e Sampling taken was following the WHO technique for water sampling.

The samples would keep in the cool box quickly after taking, and at the same day were sent to MoE
Lab in Phnom Penh for analyzing the parameters as required by the Water Quality Survey.

v Y

Fgure 2: Water quality sampling tools and equipment

2.2 Air Sampling Process

Air quality sampling was conducted on-site in the proposed project. The sampling equipment were
installed at a height of 1.2 to 1.5 meters above the ground, and air quality parameters were carried
out within 1 hour, 8 hours, 24 hours according to each parameter method. Air quality parameters
were analyzed in the laboratory of the MOE.
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Figure 3: Air quality sampling tools and equipment

2.3 Noise and Vibration Sampling Process

The noise and vibration were monitored from the material transportation, the operation of any
machinery, generator and vehicle.

"!t‘ ‘\\ ‘
il
i

i
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Fgure4: Noise and Vibration sampling tools and equipment

3. Results

3.1 Environment Monitoring Iltems

No. Item MOulOrEE | May-21|Jun-21| Jul-21| Aug-21|Sep-21| Oct-21| Nov-21{ Feb-22| May-22|Nov-22 Remark
e Onec every 6 [Refer to monthly progress report
1| Topoeraphy months Y v Y Joubmited (Back data)
Onec every 6
2 Hydrology months v v 4 Ditto
: Onec every 6 | Original
3 Surface water quality g At v v v Difto
4 | seil quality JnEC evEry 6 v v v Ditto
g months
Onec every 6 | Original
5 Air quality
- bty ‘months data v ¥ v Do)
6 | Noise and Vibration Ot every 61 | Otiginal, v v v Ditto
‘months data
‘Onec every 6
7 Ecosystem (Fish) —— v v v Ditto
8 | Ecosystem (Birds) Queceverys v v v Ditto
‘months.
1 anehho(.xd, occupations of the local [ Onec every 6 v v 7 Ditto
community and gender months.
10 | Row Onec every S v v v v v Ditto
‘months.
11 | Public Health and Safety Quecievery 3 v v v v v Ditto
‘months.
12 Site Safety Patrol form Every month v 4 v v (4 v v v 4 Ditto
13 Others If neessary

3.2 Water Quality

After analysis, the water quality readings were compared with the Cambodia standards
following to the Proclamation No. 116 B.K.MOE on the Introduction of Working Conditions for the
Establishment of Factory and Handy-Craft Project as shown in Table 3. The air quality readings
were compared with the Cambodia standards following to the Proclamation No. 120 B.K.MOE on the
Introduction of Working Condition for the Development of Infrastructure and Tourism Project as
shown in the Table 4.
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Table 1: Gambodia water quality standard and water quality in the project area (4 locations)

November-22

No. Parameter Unit Standard Method May-21
No.1 No.2 No.3 No.4 Ave
1 pH - 5590 | MethodpH 7.275 6.79 6.89 6.93 6.88 6.87
Meter
Degree Method
2 Temperature C <40 Thermometer 25 58.6 24.99 25.00 25.00 33.40
Method
3 Turbidity NTU NV Digital Turbid 58.5 76.00 48.00 120.00 74.00 79.50
meter
Dissolved
4 | Oxygen mg/L 2075 | Method DO 0.25 0.00 1.80 284 283 1.86
Meter
(Do)
Total
5 | Dissolved mg/L <2000 '\C/IethOd 2540 2025 288.00 | 255.00 | 227.00 | 284.00 | 2635
Solid (TDS)
Total
6 Suspended mg/L <100 '\D/IethOd 2540 129.5 93.00 103.00 233 63.00 123
Solid (TSS)
Biochemical
7 Oxygen mg/L <60 Method 5210 70.26 97.82 54.93 48.60 97.85 74.8
Demand B
(BOD)5
Chemical
Oxygen Method
8 Demand mg/L <120 5220 B 129.75 203 102 93 196 148.5
(COD)Cr
Sulphate Method 4500-
9 (SO4) mg/L <500 SO42-B 63 30 37 28 40 33.75
Total
10 | Nitrogen mg/L <40 el 2275 21 28 18 20 2
0102 45
(TN)
Total
11 | Phosphorus | mgiL <6.0 | Method JISK 1,645 3.61 264 2.81 3.32 3.14
0102 46
(TP)
12 | Lead (Pb) mg/L <0.3 'l\jﬂstg‘)d 3500- 05 0.002 ND ND 0001 | 0.00075
Total Coli MPN/1 Method NF . N . x
13 form 00ml <1000 T90-413 1.425x108 1.1x107 | 4.6x10° | 1.1x107 | 4.6x10° [ 2.85x10°

Source: Standard from Annex2 of Effluent for discharging Liquid waste on the Sub Decree No.103 SDC.PK On the
Amendment Article 4, Article 9, Article 11, Article 12, Article 17 and table of Annex 2, Annex 3, Annex 4 and Annex 5 of Sub-
decree 27 SDC.PK dated on 6th April, 1999 on Water Pollution Control that issued on June 29, 2021 of Royal government
of Cambodia.

3.3 Air Quality

Based on the field observation on 03 -04th November 2022, the construction works which comprise
of various activities could cause air pollution through exhausted gas from transportation vehicles,
and other machineries. Dust emission also causes air pollution by the transportation of construction
materials, excavated soil, and backfill sand. However, these activities will only cause air pollution in
a short period.
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The air quality and noise level were monitored in the project area on on 03 -04"" November 2022 in
order to follow up the impact from the project activities. According to the result below the air qualities
are below the standard so no air pollution from the construction activities (see in Table 2 below).

Table 2: Gambodia air quality standard and water quality in the project area (4 locations)

November-22
No. Parameter Unit Standard | Duration May-21
No.1 No.2 No.3 No.4 Ave
Carbon
1| Monoxide co) | M9/M3 <20 8 hours 1.08 3.333 | 2446 | 2.233 | 3.678 2.922
2 [“,\iltg’zg)e” Dioxide | \om3 | <010 | 24hours | 0016 | 0.032 | 0025 | 0038 | 0030 | 0023
3 (Sé‘gg; Dioxide mg/m3 | <0.30 | 24hours | 0.021 0.114 | 0.017 | 0.023 | 0.232 0.096
4 | Ozone (03) mgim3 | <02 1 hour 0.0008 | 0.026 | 0.029 | 0.023 | 0.147 0.056
Hydrogen
5 | sulfide (H2S) ppm NV NV ND ND ND ND ND ND
Total Suspended
6 | Partcles (T6P) | MY/M3 | <033 | 24hours | 0.092 | 0.126 | 0.060 | 0.047 | 0.227 0.115
7 | PM10 mg/ini | <0.05 - 0.029 || 0.028 | 0.024 | 0.020 | 0.026 | 0.0245
8 | PM25 mg/m | <0.025 - 0.021 0.020 | 0.022 | 0.019 | 0.024 0.021

Source: Standard from Proclamation No. 120 B.K.MOE on the Introduction of Working Condition for the Development of
Infrastructure and Tourism Project

3.4 Noise and Vibration

Noise and vibration happened from the construction machinery such as excavation of drainage'
line, road cutting machine, driving sheet pile and transporting of top soil from the project site to
disposal site. In date of observation only few construction machineries (excavator and dump
trucks) are working on the platform in different place were close to residential area.

Table 3 show that the average noise level in daytime (63.85 dB(A)) is lower than maximum
permitted noise level in commercial and service areas and mix. The transportation of soil by trucks
from construction site to disposal site are between 5 to 10 trips per day so comparing the normal
traffic situation, the transportation activities is much lower. In conclusion, the higher noise level is
not mainly from the construction activities but from the traffic in the area itself.

Table 3: Noise standard and in the project area (6 locations)

November-22
No. Parameter | Unit | Standard | Duration | May-21

No.1 No.2 No.3 No.4 No.5 No.6 Ave

1 LAeq dB - 3 hours 59.06 58.60 | 69.2 60.1 59.4 66.6 | 69.2 63.85
2 LAF Max dB - 3 hours 84.86 97.9 | 92.75 | 85.8 81.8 86.7 92.7 | 89.60
3 LAF 5 dB <85dB 3 hours 59.98 57.80 | 73.80 | 64.50 | 63.00 | 70.10 | 73.80 | 61.16
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Table 4: Vibration standard and in the projedt area (6 locations)

May-22
No. | Parameter | Unit | Standard | Duration M2a1y-
No.1 No.2 No.3 No.4 No.5 No6 Ave
1 LVA eg dB - 3 hours | 43.88 | 38.50 | 79.90 88.70 83.30 | 36.80 | 48.70 | 62.65
2 LVA max dB - 3 hours | 68.85| 57.80 | 114.00 | 120..40 | 112.20 | 49.10 | 64.00 | 86.25
3 LVA 10 dB <75dB 3hours | 4558 | 39.9 28.20 37.50 39.90 38.7 | 51.60 | 39.30

Source: Standard from Proclamation No. 120 B.K.MOE on the Introduction of Working Condition for the Development of
Infrastructure and Tourism Project

4. Conclusion

The project area is a part of the city where urbanization and economics are significantly
growing, as well as its population. With these growing factors, more and more wastewater is
discharged from the city center including households, industries restaurants, hotels, etc., and there
is some part has been connecting to the sewer systems but some has not, resulting in severe
environmental problems such water and air pollution.

The result on environment monitoring in three months from May to November 2022 as following:
4.1 Topography

The topography and erosion in the construction site was satisfactory. There is erosion along of the
slope of road cause by rain was observed. However, repair work was conducted to
maintenance road and slope condition.

4.2 Hydrology

The flow of pump waste water at Trabeck Pumping Station and the downstream drainage to Hun
Neang Road remains unobstructed. The condition of box culvert crossing Hun Neang road was
observed and water flow normally.

4.3 Surface of Water quality

The water quality result from the analysis obtained from the laboratory of the MOE, Total
suspension solid (TSS) parameters was shown to be out of range limited from the Cambodia
standard. It was observed that this area was at south side of the STP which contaminated by nearby
filling work. Although the pollution level is not very harmful, but the water should be avoided for
any consuming purpose.

4.4 Soil quality

The liquid waste generated from the project sites and worker camps were managed properly by
providing adequate toilets in all construction sites. All the machinery was checked to prevent
the spill leaking of fuel on the soil.

4.5 Air quality

The air quality in the project area, As the result of air quality obtained from the laboratory of the
MOE, all parameters including CO, NO2, SO2, O3, and TSP were found to be lower than the
Cambodia standard which can be concluded that in the project area has a safe air quality which not
harm to the environment and human health. Although the air quality is not harmful, measures
should be set to prevent and minimized the impact from the proposed project.
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4.6 Noise and vibration
The average noise level in the project area were lower than the Cambodia standard which
suggested that the project activities don't cause any harmful the noise and vibration of the
surrounding project sites.

4.7 Safety

Workers equipped with PPE (Personal Protection Equipment) during working hour in the
construction site. The safety tools as iron fence, traffic signs, firefighting, helmets, boots,
glasses and gloves have been provided to workers and installed in the construction site to ensure
the safety of the workers and workplaces. The safety signs installed ahead of the construction
sites to inform road users and to avoid traffic accident. In every morning, workers do morning
exercise and toolbox meeting before starting work. The morning exercise and toolbox meeting
checked the condition of workers' health to avoid accident

5. Recommendation

Base on the field observation and results of environmental quality (water and air quality) from the
laboratory analysis, some recommendation should be considered as following:

. Regularly check and monitor the project activities to ensure that there is no discharge of
polluted water into the environment without proper treatment methods.
. Follow to the Cambodia regulation on water, wastewater management, air pollution control

and other national and international standard if there are any wastewater generation activities
and causing air pollution emission in the project.

. Observe the pollution change in this area or no affect due to the construction works and
cooperate closely with the local authorities and other environmental experts from both private and
public parties to control the pollution.

. Wastewater Treatment Plants and any wastewater control facility must be undertaken to
prevent and minimize the negative impacts on the environment and human health.

. Set up mitigation measures to prevent and minimized the negative impacts of air
pollution on the environment and human health.

. Regularly monitor the project works to ensure that there is no air pollution emission into
the environment.

. The contractor must spray water regularly during working at site the access road in order
to prevent dust emission to the passengers, or resident living near the site.

Remark:

Name and Signature
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1. Introduction

The rising of city development has generated variety of major environmental problems. Therefore,
water and air pollution has become an issue and harm to environment and people health with no
adequate measures. In the project area, Boeung Choeung Ek lake is one of the biggest storages in the
city which collected a part of the sewage and rainwater from the center city and discharge directly into
this lake without proper treatment.

Environmental quality survey requires the determination of concentration of various parameters for
both water and air quality in according to the regulation of Cambodia.

1.1 Project Location
The environmental monitoring was conducted in the project area and which is located in Sangkat
Chak Angre Leu, Khan Mean Chey, Phnom Penh as shown in the Figure 1.

P

Trabek pumping station ls\\‘l"‘
SANGKAT CHBAR '
\ AMPOV MUOY
Inteception facility @ . b
"\* GNIHLTIO 9
Channel Maintenance o
road
Swerage Tatment KUBOTA Office
Plant N et

Photo point of road

Boeng Tompun
uaens ! i 11

1.Topography

2.Hydrology

5.Air guality
7 6.Noise and vibration
] 7.Ecosystem (fish)
8.Ecosystem{bird)
9.Livelihood,occupatios of
the Local community and

“aF
Ay

gender
10.Road

Meoenitoring tem this month

Fgure 1: Monitoring Locations
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1.2 Objective

The purpose of the environment monitoring is to check and confirm if there are the influence and
changes of the surrounding condition and circumstances due to implementation of the construction
works during construction period by monitoring working safety, traffic and accident, solid waste
management, quality of air, noise and water, economic disturbance, andecosystem.

The environmental monitoring is to follow up the Contractor's implementation on environmental
mitigation measure and recommendation of monthly progress of work. Guidance and instruction
will be prepared to guide the contractor to follow the environmental mitigation measure as stated in
the approved IESIA report.

1.3 Scope of work

In order to assess the environmental quality in the proposed project area, three environmental
parameters were conducted including water quality, air quality, noise and vibration. Water quality
survey will be conducted by sampling the surface water from Boeung Choeung Ek lake in four different
locations from the upstream to the downstream of the project area with 13 parameters are analyzed.
Air quality survey will be conducted in two different locations of the project area with 6 parameters
are analyzed. Noise and Vibration monitoring will have conducted in 6 different locations around
the project area. The water quality, air quality, noise and vibration were sampled at field site.

1.4 Environmental Monitoring Items
The major tasks for the environmental monitoring in construction stage include:
e Field monitoring on Contractor's environmental mitigation measure performance in the project
area
e Guidance to Contractor's environmental engineers on environmental monitoring aspect, in the
field practice
e Recommend to Contractor to implement all EMP as stated in IESIA report and other
environmental safeguards in construction contract documents
¢ |Instruct Contractor to take an action to mitigate or rectify on other issues that find out in the
construction stage.
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Responsible/

ey : Methodology and Monitoring . ; Monitoring
Resource Monitoring Locations implementing e
Parameters Cycles S Institutions
Institutions
1. Project Before Construction Phase
1.1 Socio-economy resource
Resettlement - Along the Access — The monitoring of
Road (Channel compensation of 1. IRC-WG, IRC | 1. MoE
Maintenance Road) resettlement and Once every [2. DPWT 2. MEF
and sewerage grievance redress 6 months 3. Local 3. DoE
treatment plant ! authorities 4. DLMUPC
- Prek Takong | village
2. Project Construction Phase
2.1 Physical resource
Soil erosion - Sand provider - Confirmation of license 1. Ministry of
and slope issued by Ministry of Mines and
failure Mines and Energy and En
Ministry of Water Before‘ 1. DPWT o ;E?;stry of
Resontoesand construction (2. Contractor Water
Meteorology Resources and
Meteorology
Topography - Building construction ~ The monitoring of the
site topography and the
- Access Road (Channel erosion at the
Maintenance Road) infrastructure LMok
= Protection dike construction site Once every |I. DPWT 2. DoE
construction site ~ The monitoring of 6 months |2, Contractor 3. DoAFF
- Spoiled soil dumping erosion at the road, 4. Locf‘l
site protection dike’s authority
embankment and spoiled
soil dumping site
Hydrology - Canal from Trabek - Monitoring of the
pumping station obstruction of the flow 1. MoE
~ Wastewater way, of pumped wastewater Once every 1. DPWT 2. DoE
downstream of the 6 months  [2. Contractor e
drainage to Hun 4. an‘.al
Neang road authority
Surface water |3 Sample locations near the | — Monitoring of the water
quality project area quality on the
- Location i: parameters:
X=0491822, temperature; pH;
Y=1274363 Turbidity, TDS; TSS; 1. MoE
- Location 2: DO; BOD; COD; 504 2. DoE
X=0491299, TN; TP; Pb and Total Once every |1. DPWT 3 DOWRAM
Y=1272570 Coliform 6 months |2, Contractor ;; Local
- Location 3: ~ Monitoring of solid- al;llldmriw
X=0493103, liquid waste ’
Y=1268628 management
- Solid-liquid waste
storage
= Infrastructure = Monitoring of solid- 1. MoE
construction site, liquid waste 2. DoE
Soil quality generator and management Once every |1. DPWT 3. DOWRAM
machinery storage ~ Monitoring of the spill, 6 months  [2. Contractor 4. DoAFF
- Temporary shelter of leak of fuel on the soil. 5. Local
staff-workers authority
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e ; Methodology and Monitoring .RESPOHS"J,] e Monitoring
Resource Monitoring Locations implementing L
Parameters Cycles 3G Institutions
Institutions
Air Quality - Infrastructure - Monitoring of the
construction site material transportation
- Access Road (Channel on Rd. 271
Maintenance Road) - Monitoring of the odor
— Temporary shelter of condition at construction 1. MoE
staff-workers sites Once every |I. DPWT 2 Dok
- 2 location of air - Monitoring of air quality 6 months |2, Contractor 3. DoT
quality testing: parameters: TSP; CO; 4. Lcc?I
location 1 X=0491356, |  NO2 SOz, Os, PMI0, authority
Y=1272730, location 2 PM2.5 and H2S
X=0491031,
Y=1272740
Noise and - Infrastructure - Monitoring of the noise
vibration construction site and vibration from the
- Road construction site material transportation,
from Rd. 271 to the operation of any 1. MoE
construction site machinery, generator and 2 DoE
- Temporary shelter of vehicle. Once every |1. DPWT 3 DoT
staff-workers - Monitoring of noise and 6 months 2. Contractor 4 Lol
- Noise and vibration vibration (Unit: dB) authority
testing locations are
the same as air quality
testing locations
2.2 Biological resources
Ecosystem = Cheung Aek Lake near | = Monitoring of solid-
(Fish) project area liquid waste
= Temporary sheiter of management 1. MoE
staff-workers - Monitoring of the water 2 DoE
quality on the parameters | (e every |l. DPWT 3. DOWRAM
temperature; pH; 6 months |2, Contractor 4. DoAFF
Turbidity, TDS; TSS; 5 Local
DO; BOD; COD; SO authority
TN TP, Pb Total
Coliform
Ecosystem = Temporary shelter of - Monitoring of the crime 1. MoE
(Birds) staff-workers on wildlife especially the 2. DoE
aquaﬁc birds Once every 1. DPWT _‘!‘ DoAFF
6 months  |2. Contractor 4 t coal
authority
2.3 Socio-economic resources
Resettlement - Resident of AHs, lose - Monitoring of the
their income in Prek livelihood of AHs 1. MoE
Takong 1 village. (7HHSs), lose their 1. DPWT 2. MEF
= Area of 19.0736 ha for income. Once every 2. Local 3. DoE
construction and - Monitoring to ensure 6 months authority 4. DLMUPC
expansion of the STP that no encroachment to 5. DOWRAM
the STP area.
Livelihood, - Prek Takong | village - Monitoring of the staff-
occupations - Temporary shelter of worker selection by 1. MoE
of the local staff-workers prioritize the locals, 2. DoE
community gender equality as well Once every (1. DPWT 3 DoLVT
and gender as the disability 6 months  |2. Contractor 4' tacul
- Monitoring of work Hl-lﬂlDI'iW.
safety &
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Gy % ¥ Methodology and Monitoring IResponmb‘lef Monitoring
Resource Monitoring Locations ) = implementing A
Parameters Cycles T Institutions
Institutions
Road - Rd. 271, Hun Sen - Monitoring of the
Blvd. (60m) and Hun transportation (speed and 1. MoE
Neang Blvd. load) 2. DoE =
— Access Road (Channel | - Monitoring of the Once every |I. DPWT 3. DPWT
Maintenance Road) parking 3 months 2. Contractor uliood
- Monitoring of the repair authority
of damaged road by the (I‘“‘fai traffic
project police)
Public Health | - Infrastructure - Monitoring of solid-
and Safety construction site liquid waste
- Generator, vehicle and management at
machinery storage temporary shelter I. MoE
- Temporary shelter of - Monitoring of the clean 2.MOT
staff-workers water supply and Once every |1. DPWT 3. DoE .
- First aid room sanitation dmonths 13 Conteapios 4. DoLVT
- Monitoring of the safety 5. DoH
equipment and work 6. Local
safety authority
- Monitoring of the first
aid room

2. Methodology

The environmental monitoring consists of two key activities have been applied in this monitoring
stage site monitoring in project area, the total will be controlled and managed by a time-based work
plan.

e Road:
Monitoring of the transportation (speed and load), parking and the damage road by the project.

Monitoring locations such as Road.271, Hun Sen Blvd.(60m) and Hun Neang Blvd. and Access Road
for the Channel Maintenance Road.

e Public Health and Safety:

Monitoring of Solid Liquid Waste management at temporary shelter, the clean water supply &
sanitation and the safety equipment and work safety.
e Site monitoring:

Use environmental monitoring checklist, visual and interview with project workers and people are
living near the project area, and visual checking during the field observation on environmental
mitigation measure that implemented or rectified by contractor. Visual methodology also has been
applied for other environmental monitoring items; however, degree of impact has been recorded
and photographs to proof the impacts (good or bad) are used.
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3. Results

3.1 Environment Monitoring Items

No. Item Mo(l,‘i::;:ng May-21{Jun-22|Jul-22 [ Aug-22|Sep-22 | Oct-22 | Nov-22 Remark
o . Onec every 6 Refer to monthly progress report
1 Topography months v submitted (Back data)
s Onec every 6 :
2 Hydrology it v Ditto
3 Surface water quality 0“:::0:;? o O:iiu:ﬂ v Ditto
4 Soil quality peoevery o v Ditto
months
< T Onec every 6 |Original 3
5 Air quality e data v Ditto
6 Noise and Vibration Quisc iy S’ | Ol v Ditto
months data
T Ecosystem (Fish) Postieveryd v Ditto
months
8 | Ecosystem (Birds) Oneceyend v Ditto
months
Livelihood, occupations of the Onec every 6 ?
2 local community and gender months v Do
10 | Road S v v Ditto
months
11 | Public Health and Safety Quepeveryd v v Ditto
months
12 Site Safety Patrol form Every month v v v v v v v Ditto
13 Others If neessary
3.2 Road Monitoring
Monitoring item: Monitoring indicator : Hiromasa Arai
The transportation (speed and load)
Road The parking
The repair of damaged road by the project
Term Date Results
The transportation (speed and load)
Location :Sewerage Treatment Plant
Detail : Entrance of Sewerage Treatment Plant
s%Overspeed and overload are not observed. Satisfactory? Unsatisfactory
The parking
Location :Sewerage Treatment Plant
1 10-Feb-23

Detail : Entrance of Sewerage Treatment Plant

sTllegal parking near the site is not observed.

C Satisfacto@/ Unsatisfactory

The repair of damaged road by the project
Location :Sewerage Treatment Plant
Detail : Check the Hun Neang Road

#%No damage to roads observed.

C Satisfacto@/ Unsatisfactory
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The transportation (speed and load)
Location :Channel Maintenance Road

Detail : Entrance of Cannel Maintenance Road

#%Overspeed and overload are not observed. @/ Unsatisfactory
The parking

Location :Channel Maintenance Road

2 10-Feb-23 Detail : Entrance of Cannel Maintenance Road

s¢1llegal parking near the site is not observed. C Satisfactoa / Unsatisfactory
The repair of damaged road by the project

Location :Channel Maintenance Road
Detail : Cheak the Hun Neang Road
% It was observed that road dusty and damaged by land owner.

Satisfactoryq Unsatisfacto

Road Road
Hun Neang Road Hun Neang Road
1-Jun-21 10-Feb-23
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Before After

Road Road
Hun Neang Road Hun Neang Road
1-Jun-21 10-Feb-23

K Damage and dirt to the road is observed.

Illegal parking near the site is not observed.

Part of road damaged condition and photo
Road damage was observed at the entrance to the landowner's backfill area on the side of the site.

Detail photo
W
LT
wmu
- }‘."‘.‘“ :
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Point of road damage will be discussed and repaired by landowner and road manager. The damaged road
was temporary repaired (Backfilled with sand and install steel plates to prevent settlement)

3.3 Public Health and Safety
Report of Health Safety and Environment (HSE) for Month
Implementation date : 10/February/2023 Location :STP,CMR.IF

The following forms shall be applied for monitoring to ensure that HSEM Plan is fully
followed and implemented during the execution of the work.

o Mem Mo(r:l;t:l:ing Remark
1 Topography Onlizzoi\gmry 6 -
2 Hydrology Onleézofl\;sry 6 -
3 Surface water quality Onf:oi‘gsry 6 o
4 Soil quality Onzfoz\élry 6 o
5 Air quality On:::;l\:}elsxy 6 -
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6 Noise and Vibration e —
months
N— - Onec every 6 o
7 Ecosystem (Fish) M
8 Ecosystem (Birds) RN =
. months
9 Livelihood, occupations of the local community and gender Cmrfo‘::;sry 2
Onec every 3
10 | Road P
; y Onec every 3
11 Public Health and Safety 2 v
¥ months
12 | Site Safety Patrol form Every month
13 Others If neessary —

Monitoring item:

Monitoring indicator : Hiromasa Arai

Public Health and
Safety

Solid-liquid waste management at temporary shelter
The clean water supply and sanitation
The safety equipment and work safety

The first aid room

Term Date

Results

1 10-Feb-23

Solid-liquid waste management at temporary shelter

Location :Sewerage Treatment Plant and Interception Facility
Detail : No.12, Result of site safety patrol (Items: 3-10 Other )
Periodically collected Solid-liquid waste from septic tank.

( Satisfacto@/ Unsatisfactory

The clean water supply and sanitation

Location :Sewerage Treatment Plant and Interception Facility

Detail : No.12, Result of site safety patrol (Items: 2-6 Water Supply)

¥ Disinfecting and cleaning toilets atisfactory) Unsatisfactory

The safety equipment and work safety

Location :Sewerage Treatment Plant,Interception Facility, Channel Maintenance Road

Detail : No.12, Result of sate safety patrol (Items: 6,7 Safety and Protective equipment)
$¥Machinery and tool inspection is done every monthly (Satisfacto&) Unsatisfactory

The first aid room

Location :Kubota and Norak office

Detail : No.12, Result of site safety patrol (Items: 6-5 Other)

#Checking stock of First aid Kid and COVID test ¢ Satisfactoii) Unsatisfactory
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Location :

Solid-liquid waste management at temporary shelter

Detail : No.12, Result of site safety patrol (Items:

)
Satisfactory / Unsatisfactory

The clean water supply and sanitation
Location :

2 | 10-Feb-23

Detail : No.12, Result of site safety patrol (Items:

)
Satisfactory / Unsatisfactory

The safety equipment and work safety
Location :

Detail : No.12, Result of site safety patrol (Items:

)
Satisfactory / Unsatisfactory

The first aid room
Location :

Detail : No.12, Result of site safety patrol (Items:

)
Satisfactory / Unsatisfactory

e

'f -im n-'ﬂl" ‘mlnl hl
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Public Health and Safety

The trash bins

were installed and

separated properly on

the construction site.

Public Health and Safety

Alcohol is used for

hand washing in the

drinking water area

to prevent the spread

of COVID-19.

Sewerage Treatment Plant
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Public Health and Safety

Public Health and Safety

Inspection tool and

heavy machinery

Sewerage Treatment Plant

A
I\
|

[|LLLL}

|
=

1

[

oy

\

t

Public Health and Safety

ELB tested to confirm

the appropriate

rating and to see

if it was in good

working order.

Sewerage Treatment Plant

Public Health and Safety

Traffic control man

assigned both sides

when heavy vehicle

grossing On the

public road.
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Public Health and Safety

First aid kid

COVID-TEST

Kubota office

and Norak office.

3.4

Site Safety Patrol Form

Location :Channel Maintenance road
Sewarage Treatment Plant

Inspector : Vann Sari

Date :10-February-2023

Time :09:00 AM

Work Description
No. Item Eval | No. Item Eval
1 Site Security/Safety 4 Earthwork
1-1 | Perimeter fencing @) 4-1 | Earthwork arrangement/planning O
1-2 | Signage O 4-2 | Shoring O
1-3 | Lighting O 4-3 | Site security/signage @)
1-4 | Other O 4-4 | Other O
2 Site cleaning/hygiene 5 Scaffold ©
2-1 | Site ®) 5-1 | Condition of scaffolds O
2-2 | Office O 5-2 | Condition of foundation O
2-3 | Road (@), 5-3 | Condition of supports O
2-4 | Latrines ®) 5-4 | Site security/signage O
2-5 | First aid room Q 5-5 | Other A
2-6 | Water supply O |6 Safety equipment
2-7 | Other A 6-1 | Equipment condition O
3 Environment 6-2 | Wire condition @
3-1 | Erosion protection A 6-3 | Hoist work procedure O
3-2 | Dust protection O 6-4 | Site security/signage O
3-3 | Dust bins/waste collection O 6-5 | Other O
3-4 | Operation of machinery O |7 Protective Equipment
3-5 | Crime on wildlife o 7-1 | Helmet O
3-6 | Oil leakage O 7-2 | Work wear O
3-7 | Obstruction of water flow O 7-3 | Protective footwear O
3-8 | Separation of garbage O 7-4 | Work gloves O
3-9 | Odor condition O 7-5 | Protective eyewear O
3-10 Other O 7-6 | Mask O
7-7 | Safety hamness O
7-8 | Other A
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Evaluationl Good | O | Improve | A | Unsafe | X l N/A | P4 |

Comment :

Finishing materials should be removed, and the area in front of the main pump building access
should be kept clear.

An equivalent length of access ladder should be prepared for workers to go inside the sludge
thickener tank.

|<| J bo I-Q The Project for Sewerage System METAVWATER

Development in Phnom Penh

Number: 21
HSE Monthly Safety Patrol Record
Date: 10/February/2023 Location: STP, CMR & Intake facility

No Photo of Before Photo of After (Improvement) Action

Mr. Sameth

Finishing materials should be removed, and the area in front of the main pump building | Date Close
access should be kept clear. [MPB] 10-Feb-2023

- 7
§

Mr. Sameth

e i3 B s i 2
An equivalent length of access ladder should be prepared for workers to go inside the Date Close
sludge thickener tank. [MPB] 10-Feb-2023
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Record by
Mr. Vann Sari
" " - i Date
Check site safety health and environmental condition at STP, CMR & Intake facility. 10-Feb-2023
For Suggestion:
Please continue to use a safety belt when working at height.
Please continue to wear safety goggles, rubber gloves, and a mask for anticorrosive painting work.
And scaffolding opening should be closed properly before use.
Action by: Checked by: Checked by: Confirmed by: Confirmed by:
: : — é/— ‘ 7'7
= g [/ U)’LJL Nuen [Ginsern ‘g; (]/014/090 ey
Site Engineer HSE Engineer Site Engineer HSE Chief Engineer Chief Engineer
Norak Norak Kubota Kubota Kubota

4. Conclusion

This time, the monitoring was to examine the nearby roadways as well as the site's health and safety.
Every morning before the morning meeting for hygiene management on the site, body temperature
is checked and disinfected, and toilets are disinfected and cleaned daily. Furthermore, to prevent the
spread of COVID 19, the first aid room is equipped with a first aid kit and a COVID test..

Remark:

Name and Signature
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1. Introduction

The rising of city development has generated variety of major environmental problems. Therefore,
water and air pollution has become an issue and harm to environment and people health with no
adequate measures. In the project area, Boeung Choeung Ek lake is one of the biggest storages in the
city which collected a part of the sewage and rainwater from the center city and discharge directly into
this lake without proper treatment.

Environmental quality survey requires the determination of concentration of various parameters for
both water and air quality in according to the regulation of Cambodia.

1.1 Project Location
The environmental monitoring was conducted in the project area and which is located in Sangkat
Chak Angre Leu, Khan Mean Chey, Phnom Penh as shown in the Figure 1.

Trabek pumping station ‘_"_6.“;\1
@ \_r.}:‘\,s‘
Inteception facility \ SAN ()‘K AT CHBAR
AMPOV MUOY
bbb ‘ & ANds
@

BIHIIME 9

Channel Maintenance road
(L X X 1]

Sewerage Treatment Plant
~__ KUBOTA Office

@ ooe00 o 3:.
e o ~ 1.Topography
2.Hydrology
Boeng Tompun SAl
Uasnse N
5.Air quality
6.Noise and vibration
7.Ecosystem (fish)
8.Ecosystem(bird)
y 9.Livelihood,occupatios of
\ the Local community and
$ gender
S 10.Road

Fgure 1: Monitoring Locations
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1.2 Objective

The purpose of the environment monitoring is to check and confirm if there are the influence and
changes of the surrounding condition and circumstances due to implementation of the construction
works during construction period by monitoring working safety, traffic and accident, solid waste
management, quality of air, noise and water, economic disturbance, and ecosystem.

The environmental monitoring is to follow up the Contractor's implementation on environmental
mitigation measure and recommendation of monthly progress of work. Guidance and instruction
will be prepared to guide the contractor to follow the environmental mitigation measure as stated in
the approved IESIA report.

1.3 Scope of work

In order to assess the environmental quality in the proposed project area, three environmental
parameters were conducted including water quality, air quality, noise and vibration. Water quality
survey will be conducted by sampling the surface water from Boeung Choeung Ek lake in four different
locations from the upstream to the downstream of the project area with 13 parameters are analyzed.
Air quality survey will be conducted in two different locations of the project area with 6 parameters
are analyzed. Noise and Vibration monitoring will have conducted in 6 different locations around
the project area. The water quality, air quality, noise and vibration were sampled at field site.

1.4 Environmental Monitoring Items
The major tasks for the environmental monitoring in construction stage include:
e Field monitoring on Contractor's environmental mitigation measure performance in the project
area
e Guidance to Contractor's environmental engineers on environmental monitoring aspect, in the
field practice

e Recommend to Contractor to implement all EMP as stated in IESIA report and other
environmental safeguards in construction contract documents

¢ |Instruct Contractor to take an action to mitigate or rectify on other issues that find out in the
construction stage.

Environmental MonitoringReport May 2123 2
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Responsible/

ey : Methodology and Monitoring . ; Monitoring
Resource Monitoring Locations implementing e
Parameters Cycles ot Institutions
nstitutions
1. Project Before Construction Phase
1.1 Socio-economy resource
Resettlement - Along the Access — The monitoring of
Road (Channel compensation of 1. IRC-WG, IRC | 1. MoE
Maintenance Road) resettlement and Once every [2. DPWT 2. MEF
and sewerage grievance redress 6 months 3. Local 3. DoE
treatment plant ! authorities 4. DLMUPC
- Prek Takong | village
2. Project Construction Phase
2.1 Physical resource
Soil erosion - Sand provider - Confirmation of license 1. Ministry of
and slope issued by Ministry of Mines and
failure Mines and Energy and En
Ministry of Water Before‘ 1. DPWT o ;{Tﬁzsw of
Resontoesand construction (2. Contractor Water
Meteorology Resources and
Meteorology
Topography - Building construction ~ The monitoring of the
site topography and the
- Access Road (Channel erosion at the
Maintenance Road) infrastructure LMok
= Protection dike construction site Once every |I. DPWT 2. DoE
construction site ~ The monitoring of 6 months |2, Contractor 3. DoAFF
- Spoiled soil dumping erosion at the road, 4. Locf‘l
site protection dike’s authority
embankment and spoiled
soil dumping site
Hydrology - Canal from Trabek - Monitoring of the
pumping station obstruction of the flow 1. MoE
~ Wastewater way, of pumped wastewater Once every |1 DPWT 2. DoE
downstream of the 6 months  [2. Contractor e
drainage to Hun 4. an‘.al
Neang road authority
Surface water |3 Sample locations near the | — Monitoring of the water
quality project area quality on the
- Location i: parameters:
X=0491822, temperature; pH;
Y=1274363 Turbidity, TDS; TSS; 1. MoE
- Location 2: DO; BOD; COD; 504 2. DoE
X=0491299, TN; TP; Pb and Total Once every |1. DPWT 3. DOWRAM
Y=1272570 Coliform 6 months |2, Contractor 4' Local
- Location 3: ~ Monitoring of solid- al;llldmriw
X=0493103, liquid waste ’
Y=1268628 management
- Solid-liquid waste
storage
= Infrastructure = Monitoring of solid- 1. MoE
construction site, liquid waste 2. DoE
Soil quality generator and management Once every |1. DPWT 3. DOWRAM
machinery storage ~ Monitoring of the spill, 6 months  [2. Contractor 4. DoAFF
- Temporary shelter of leak of fuel on the soil. 5. Local
staff-workers authority
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e ; Methodology and Monitoring .RESPOHS]'J,] e Monitoring
Resource Monitoring Locations implementing L
Parameters Cycles 3G Institutions
Institutions
Air Quality - Infrastructure - Monitoring of the
construction site material transportation
- Access Road (Channel on Rd. 271
Maintenance Road) - Monitoring of the odor
— Temporary shelter of condition at construction 1. MoE
staff-workers sites Once every |I. DPWT 2 g"E
- 2 location of air - Monitoring of air quality 6 months |2, Contractor 3. DoT
quality testing: parameters: TSP; CO; 4. Lcc?I
location 1 X=0491356, NO2 SO, 0s, PM10, authority
Y=1272730, location 2 PM2.5 and H2S
X=0491031,
Y=1272740
Noise and - Infrastructure - Monitoring of the noise
vibration construction site and vibration from the
- Road construction site material transportation,
from Rd. 271 to the operation of any 1. MoE
construction site machinery, generator and 2 DoE
- Temporary shelter of vehicle, Once every |I. DPWT 3 DoT
staff-workers - Monitoring of noise and 6 months 2. Contractor 4 Lol
- Noise and vibration vibration (Unit: dB) authority
testing locations are
the same as air quality
testing locations
2.2 Biological resources
Ecosystem = Cheung Aek Lake near | = Monitoring of solid-
(Fish) project area liquid waste
= Temporary sheiter of management 1. MoE
staff-workers = Monitoring of the water 2. DoE
quality on the parameters | Once every 1. DPWT 3. DOWRAM
temperature; pH; 6 months |2, Contractor 4. DoAFF
Turbidity, TDS; TSS; 5 Local
DO; BOD; COD; SO4; authority
TN TP, Pb Total
Coliform
Ecosystem = Temporary shelter of - Monitoring of the crime 1. MoE
(Birds) staff-workers on wildlife especially the 2. DoE
aquaﬁc birds Once every 1. DPWT _‘!‘ DoAFF
6 months  |2. Contractor 4 t coal
authority
2.3 Socio-economic resources
Resettlement - Resident of AHs, lose - Monitoring of the
their income in Prek livelihood of AHs 1. MoE
Takong 1 village. (7HHSs), lose their 1. DPWT 2. MEF
= Area of 19.0736 ha for income. Once every 2. Local 3. DoE
construction and - Monitoring to ensure 6 months authority 4. DLMUPC
expansion of the STP that no encroachment to 5. DOWRAM
the STP area.
Livelihood, - Prek Takong | village - Monitoring of the staff-
occupations - Temporary shelter of worker selection by 1. MoE
of the local staff-workers prioritize the locals, 2. DoE
community gender equality as well Once every (1. DPWT 3 DoLVT
and gender as the disability 6 months  |2. Contractor 4' tacul
- Monitoring of work aﬁthon'tv.
safety &
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Gy % ¥ Methodology and Monitoring IResponmb‘lea’ Monitoring
Resource Monitoring Locations ) = implementing A
Parameters Cycles T Institutions
Institutions
Road - Rd. 271, Hun Sen - Monitoring of the
Blvd. (60m) and Hun transportation (speed and 1. MoE
Neang Blvd. load) 2. DoE =
— Access Road (Channel | - Monitoring of the Once every |l. DPWT 3. DPWT
Maintenance Road) parking 3months [2. Contractor i LOC?I
- Monitoring of the repair authority
of damaged road by the (I‘“‘fai traffic
project police)
Public Health | - Infrastructure - Monitoring of solid-
and Safety construction site liquid waste
- Generator, vehicle and management at
machinery storage temporary shelter 1. MoE
- Temporary shelter of - Monitoring of the clean 2.MOT
staff-workers water supply and Once every |I. DPWT 3. DoE .
- First aid room sanitation dmonths 13 Conteapios 4. DoLVT
- Monitoring of the safety 5. DoH
equipment and work 6. Local
safety authority
- Monitoring of the first
aid room

2. Methodology

The environmental monitoring consists of two key activities have been applied in this monitoring
stage, air and noise measurement; and water sampling and site monitoring in project area, the total
will be controlled and managed by a time-based work plan.

e Air, noise and water quality sampling:

Air and noise sampling will conduct by MoE once every six months. The water quality sampling
conducts once every six months according to EMP of IESIA report. All sampling water will be analyzed
by MoE lab in Phnom Penh.

e Road:

Monitoring of the transportation (speed and load), parking and the damage road by the project.
Monitoring locations such as Road.271, Hun Sen Blvd.(60m) and Hun Neang Blvd. and Access Road
for the Channel Maintenance Road.

e Public Health and Safety:
Monitoring of Solid Liquid Waste management at temporary shelter, the clean water supply &
sanitation and the safety equipment and work safety.

e Site monitoring:
Use environmental monitoring checklist, visual and interview with project workers and people are
living near the project area, and visual checking during the field observation on environmental
mitigation measure that implemented or rectified by contractor. Visual methodology also has been
applied for other environmental monitoring items; however, degree of impact has been recorded
and photographs to proof the impacts (good or bad) are used.
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2.1 Surface Water Sampling Process
For taken water samples, some important procedure had been applied in the following:
e Tools and equipment: water sampler, sample bottles, cool box, etc.
e Stamping the code number and sampling date on the sample bottle.

e Sampling taken was following the WHO technique for water sampling.

The samples would keep in the cool box quickly after taking, and at the same day were sent to MoE
Lab in Phnom Penh for analyzing the parameters as required by the Water Quality Survey.

Raure 2: Water quality sampling tools and equipment

2.2 Air Sampling Process

Air quality sampling was conducted on-site in the proposed project. The sampling equipment were
installed at a height of 1.2 to 1.5 meters above the ground, and air quality parameters were carried
out within 1 hour, 8 hours, 24 hours according to each parameter method. Air quality parameters
were analyzed in the laboratory of the MOE.

= e gty

Figure 3 Air quality sampling tools and equipment
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2.3 Noise and Vibration Sampling Process

The noise and vibration were monitored from the material transportation, the operation of any
machinery, generator and vehicle.

Raure 5: Noise and Vibration samplingtools and equipment

3. Results
3.1 Environment Monitoring Iltems
No. Item mmk s May-22| Dec-22| Jan-23 | Feb-23 |Mar-23 m—!!lhhy—ls Remark
: Onec every| Refer to monthly progress
L | Topography 6 months ¥ | report submitted (Back data)
2 | Hydrology ppstiay v Ditto
3| Surface water quality rpebicelf g v Ditto
4 | Soil quatity ?s““ every| v Ditto
2 Air quality 6 months | data v Dito
6 | Noise and Vibration ' v Ditto
7 Ecosystem (Fish) S v Ditto
§ | Ecosystem Birds) pssiisey v Dito
9 | Livelihood, occupations of the local community and gender ?‘“"‘“f' v Ditto
10 | Road 0;1:: bindd v v Ditto
" (Onec every, E
11 | Public Health and Safety i v v Ditto
12 | Site Safety Patrol form Every v v v v v v Ditto
13 | Others If neessary
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3.2 Monitoring of Topography

The project for Sewer System Development in Phnom Penh Environment Management

1. Monitoring form for Topography

Monitoring itemn: Monitoring indicator : Hiromasa Arai

The topography and the erosion at the infrastructure construction site

Topography Erosion at the road, protection dike's embankment and spoiled soil dumping site
i p p

Term Date Results

Location :Interception Facility

Detail : No.12, Result of site safety patrol (Items: 3-1 Erosion protection )
1 | 12-May-2023 i i y
* No erosion due to complete capping concrete for steel sheet pile.

SatisfactoryY Unsatisfactory

Detail : No.12, Result of site safety patrol (Items: 3-1 Erosion protection )

@ Unsatisfactory

Detail : No.12, Result of site safety patrol (Items: 3-1 Erosion protection )

Location :Channel Maintenance Road

2 12-May-2023 ;
* No erosion a long the access road.

Location :Sewerage Treatment Plant

3 | 12-May-2023
* No erosion a long the coffer dam.

The coffer dam is protected by grass sodding. @ Unsatisfactory

Comment/Condition

The Consultant Resident Engineer

Date of Return {
2eh 1Jme 1 2023 \@}\ Y

Takayuki NOJIMA '
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Topography

Interception facility

Topography

Channel Maintenance Road

Topography

Sewerage Treatment Plant
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3.3 Monitoring of Hydrology

The project for Sewer System Development in Phnom Penh Environmental Management

2. Monitoring form for Hydrology

Monitoring item: Monitoring indicator : Hiromasa Arai

Obstruction of the flow of pumped waste water

Hydrology

Term Date Results

Location :Trabeck Pumping station

Detail : No.12, Result of site safety patrol (Items: 3-7 Obstruction of water flow)

1 12-May-2023
*The watercourse from Trabeck pumping station was flow as normal

Satisfactory DUnsatisfactory

Location :Downstream of drainage to Hun Neang road

Detail : No.12, Result of site safety patrol (Items: 3-7 Obstruction of water flow)

2 12-May-2023
*No obstruction was observed in the box culvert under Hun Neang Road.

nsatisfactory

Comment/Condition

started. Bn‘oég cstructiin. on Mew Hu?z Nean Rd.

The Consultant Resident Engineer

Date of Return \/)Z s
2bh 1)1 3007 4PA Zﬂlﬂl

Takayuki NOJIMA
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3.4 Water Quality

After analysis, the water quality readings were compared with the Cambodia standards following
to the Proclamation No. 116 B.K.MOE on the Introduction of Working Conditions for the Establishment
of Factory and Handy-Craft Project as shown in Table 3. The air quality readings were compared
with the Cambodia standards following to the Proclamation No. 120 B.K.MOE on the Introduction of
Working Condition for the Development of Infrastructure and Tourism Project as shown in the Table 4.

Table 1: Gambodia water quality standard and water quality in the project area (3 locations)

May-2023
No. Parameter Unit Standard Method May-21
No.1 No.2 No.3 Ave
1 | pH - 5590 | MethodpH 7.275 7.02 6.83 6.98 6.94
Meter
Degree Method
2 Temperature C <40 Thermometer 25 25.00 24.97 25.00 24.99
Method
3 Turbidity NTU NV Digital Turbid 58.5 14.00 13.00 17.00 14.66
meter
Dissolved
4 | Oxygen mgll | 2075 | Method DO 025 280 | 440 | 230 316
Meter
(DO)
Total
5 | Dissolved mgi | <2000 | 9eod2540 |55 | 23600 | 18700 | 26400 | 22900
Solid (TDS)
Total
6 | Suspended mg/L <100 'gethOd 2540 1205 13.00 | 1600 | 3100 | 20.00
Solid (TSS)
Biochemical
7 | Oxvgen mg/L <60 Method 5210 7026 3418 | 2736 | 2795 | 2082
Demand B
(BOD)5
Chemical
Oxygen Method
8 | Domand mg/L <120 | g0 129.75 7400 | 5400 | 64.00 64.00
(COD)Cr
Sulphate Method 4500-
9 (SO4) mg/L <500 SO42-B 63 8.40 12.10 17.30 12.60
Total
10 | Nitrogen mg/L <40 Method JIS K 22.75 1220 | 1030 | 17.30 13.26
0102 45
(TN)
Total
11 | Phosphorus | mgiL <60 | Method JISK 1,645 175 175 2.32 1.94
0102 46
(TP)
12 | Lead (Pb) mg/L <03 | pened3N00 o ND | 002 | o004 0.02
Total Coli | MPN/1 Method NF i | 1 aeios | o aetes | 2 aetos
13 | oo ooml <1000 | T90-413 1.425%10° | 1.1%108 | 2.3x10° | 4.3x10°5 | 1.12x108

Source: Standard from Annex2 of Effluent for discharging Liquid waste on the Sub Decree No.103 SDC.PK On the
Amendment Article 4, Article 9, Article 11, Article 12, Article 17 and table of Annex 2, Annex 3, Annex 4 and Annex 5 of Sub-
decree 27 SDC.PK dated on 6th April, 1999 on Water Pollution Control that issued on June 29, 2021 of Royal government
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The project for Sewer System Development in Phnom Penh Environmental Management

3. Monitoring form for Surface water quality

Monitoring item: Monitoring indicator : Hiromasa Arai

The water quality on the parameters: Temperature, pH, Turbidity, TDS, TSS,
S“‘”’]"?‘“’ weaber DO, BOD, COD, S04, TN, TP, Pb and Total Coliform
quality

Solid-liquid waste management

Term Date Results

The water quality on the parameters
Location : No.1 (Trabek pumping station)
1 30-May-23 | Detail : Attached file "3-1"

*Test results are below Cambodian standards or below pre-construction
SatisfactoryY Unsatisfactory
The water quality on the parameters

Location : No.2 and 4 (East and west side of STP in Cheung Aek Lake)
2 30-May-23 | Detail : Attached file "3-1"

*Test results are below Cambodian standards or below pre-construction
Satisfactory)/ Unsatisfactory
The water quality on the parameters

Location :No.3 (South side of STP in Cheung Aek Lake)
3 30-May-23 | Detail : Attached file "3-1"

*Test results are below Cambodian standards

Satisfactory)/ Unsatisfactory

Comment/Condition

Beside of STP: TpsS R7, Tss 16, BoD2].3

The Consultant Resident Engineer

)/s[:a%);zetfu;o 23 \@)\ ) V4!

Takayuki NOJIMA’
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3.5 Monitoring of Soil Quality

The project for Sewer System Development in Phnom Penh Environmental Management

4. Monitoring form for Soil quality

Monitoring item: Monitoring indicator : Hiromasa Arai
Solid-liquid waste management
Soil quality Spill, leak of fuel on the soil
Term Date Results
Solid-liquid waste management
Location :Interception Facility
Detail : No.12, Result of site safety patrol (Items: 3-10 other)
] T * No solid-liquid waste spill on the soil (',;Sétisfac;tgi)\/ﬁ/ Unsatisfactory
Spill, leak of fuel on the soil
Location :Interception Facility
Detail : No.12, Result of site safety patrol (Items: 3-6 Oil leakage)
* No machine oil leaked on the soil (,;s;qrgiisilga;qt)cig&?/ Unsatisfactory
Spill, leak of fuel on the soil
3 - Location : Chhannel Maintenace Road
Detail : No.12, Result of site safety patrol (Items: 3-6 Oil leakage)
* No machine oil leaked on the soil (\fiaiisfac%é&)/ Unsatisfactory
Solid-liquid waste management
Location : Sewerage Treatment Plant(North side of STP)
Detail : No.12, Result of site safety patrol (Items: 3-10 other)
3 n— * No solid-liquid waste spill on the soil \\San;fact(/)/ly»/ Unsatisfactory
Spill, leak of fuel on the soil
Location : Sewerage Treatment Plant(West side of STP)
Detail : No.12, Result of site safety patrol (Items: 3-6 Oil leakage)
* No machine oil leaked on the soil L. ;Ségi’iifa_ctéijzﬁ/ Unsatisfactory
Comment/Condition
The Consultant Resident Engineer

o \® g K

Takayuki NOJIMA
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3.6 Air Quality

Based on the field observation on 30t -31st May 2023, the construction works which comprise of
various activities could cause air pollution through exhausted gas from transportation vehicles, and
other machineries. Dust emission also causes air pollution by the transportation of construction
materials, excavated soil, and backfill sand. However, these activities will only cause air pollution in a
short period.

The air quality and noise level were monitored in the project area on 30" -31st May 2023 in order to
follow up the impact from the project activities. According to the result below the air qualities are below
the standard so no air pollution from the construction activities (see in Table 2 below).

Table 2: Gambodia air quality standard and water quality in the project area (4 locations)

May-2023
No. Parameter Unit Standard | Duration May-21
No.1 No.2 No.3 No.4 Ave
Carbon
1 | Monoxide (CO) | MI/m3 <20 8 hours 1.08 2155 | 1.050 | 1.750 | 1.250 1.551
2 E“,\iltg’zg)e” Dioxide | \om3 | <0.10 | 24hours | 0016 | 0.021 | 0.028 | 0.020 | 0.016 0.021
Sulfur Dioxide
3 | (s02) mgim3 | <030 | 24hours | 0.021 0.167 | 0.105 | 0.128 | 0.134 0.133
4 | Ozone (03) mg/m3 <0.2 1 hour 0.0008 || 0.063 | 0.069 | 0.086 | 0.083 0.075
5 | Hydrogen Sulfide | NV NV ND ND ND ND ND ND
(H2S)
Total Suspended
6 | partcles (T6P) | M/M3 | <033 | 24hours | 0092 | 0092 | 0.053 | 0025 | 0031 0.050
7 | Pm10 mg/m <0.05 - 0.029 | 0.024 | 0.018 | 0.022 | 0.025 0.022
8 | PM2.5 mg/m | <0.025 - 0.021 0.022 | 0.017 | 0.019 | 0.021 | 0.0197

Source: Standard from Proclamation No. 120 B.K.MOE on the Introduction of Working Condition for the Development of
Infrastructure and Tourism Project

Environmental MonitoringReport May 2123 14
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The project for Sewer System Development in Phnom Penh Environmental Management

5. Monitoring form for Air quality

Monitoring item: Monitoring indicator : Hiromasa Arai
The material transportation on Rd. 271
Air quality The odor condition at construction sites
Air quality parameters: CO, NO2, SO2, O3, PM10, PM2.5 and H2S
Term Date Results

The odor condition at construction sites
Location. 1 (Sewerage Treatment Plant)
Detail : No.12, Result of site safety patrol (Items:3-9 Order condition)

*Toilets are clean every day

@/ Unsatisfactory
Air quality parameters: CO, NO2, SO2, 03, PM10, PM2.5 and H2S
Location.1 (Sewerage Treatment Plant)
Detail : Attached file "5-1"
*Test results are below Cambodian standards

1 30-May-23

Satisfactor®/ Unsatisfactory

Air quality parameters: CO, NO2, SO2, O3, PM10, PM2.5 and H2S
Location.2 (West side of STP)

2 30-May-23 | Detail : Attached file "5-1"

*Test results are below Cambodian standards

CSatisfactor/ Unsatisfactory

Air quality parameters: CO, NO2, SO2, 03, PM10, PM2.5 and H2S
Location.3: (Channel Maintenance Road)

3 31-May-23 | Detail : Attached file "5-1"

*Test results are below Cambodian standards

CSatisfactory Unsatisfactory

The odor condition at construction sites
Location.4: (Interception Facility)
Detail : No.12, Result of site safety patrol (Items:3-9 Order condition)

*Toilets are clean every day
@/ Unsatisfactory

4 31-May-23
ay Air quality parameters: CO, NO2, SO2, 03, PM10, PM2.5 and H2S

Location.4: (Interception Facility)

Detail : Attached file "5-1"

*Test results are below Cambodian standards

@/ Unsatisfactory
Comment/Condition

The Consultant Resident Engineer

Date of Return v P
2t 10V 2 5 ak

Takayuki NOJIMA
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Air quality

Location.1

(Sewerage Treatment Plant)

Air quality
Location.2
(West side of STP)
e
e ,f ;gs dh
Lustior - o2 {iwmt tile $19)
T, 0.y 21
% ST e
Air quality
Location.3

(Channel Maintenance Road)
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3.7 Monitoring of Noise and Vibration

Noise and vibration happened from the construction machinery such as excavation of drainage'
line, road cutting machine, driving sheet pile and transporting of top soil from the project site to
disposal site. In date of observation only few construction machineries (excavator and dump
trucks) are working on the platform in different place were close to residential area.

Table 3 show that the average noise level in daytime (78.10 dB(A)) is lower than maximum permitted
noise level in commercial and service areas and mix. The transportation of concrete and base course
materials by trucks so comparing the normal traffic situation, the transportation activities is much
lower. In conclusion, the higher noise level is not mainly from the construction activities but from the

traffic in the area itself.

Table 3: Noise standard and in the project area (6 locations)

May-2023

No. Parameter Unit | Standard | Duration | May-21
No.1 No.2 | No.3 | No.4 | No.5 | No.6 Ave

1 LAeq dB - 3 hours 59.06 79.30 | 69.70 | 98.60 | 68.90 | 79.90 | 73.40 | 78.3
2 LAF Max dB - 3 hours 84.86 97.30 | 85.70 | 96.10 | 89.80 | 97.10 | 90.20 | 90.2
3 LAF 5 dB <85dB 3 hours 59.98 82.80 | 74.10 | 74.00 | 72.50 | 82.40 | 78.10 | 78.1

Table 4: Vibration standard and in the project area (6 locations)

May-2023
No. | Parameter | Unit | Standard | Duration Mza!ly-
No.1 No.2 No.3 No.4 | No.5 No6 Ave
1 LVA eg dB - 3hours | 43.88 | 83.20 | 33.40 | 76.30 | 36.90 | 42.10 | 78.70 | 58.43
2 LVA max dB - 3 hours 68.85 | 114.20 | 53.80 | 113.10 | 57.60 | 53.20 | 111.10 | 83.83
3 LVA 10 dB <75dB 3hours | 4558 | 51.70 | 35.30 | 34.50 | 40.00 | 44.20 | 48.40 | 42.35

Source: Standard from Proclamation No. 120 B.K.MOE on the Introduction of Working Condition for the Development of
Infrastructure and Tourism Project
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The project for Sewer System Development in Phnom Penh Environmental Mnagement

6. Monitoring form for Noise and Vibration

Monitoring item: Monitoring indicator : Hiromasa Arai

The noise and vibration from the material transportation, the operation of any
Noise and Vibration | machinery, generator and vehicle

Noise and vibration (Unit: dB)

Term Date Results

The noise and vibration from the material transportation, the operation of any
machinery, generator and vehicle

Location. 1 : (Sewerage Treatment Plant)

Detail : No.12, Result of site safety patrol (Items:3-4 Operation of machinery)
*Proper maintenance and careful operation

1 | 30-May-2023 < Satisfactory / Unsatisfactory
Noise and vibration (Unit: dB)

Location. 1 :(Sewerage Treatment Plant)

Detail : Attache file "6-1"

*Test results are below Japanese standards.

< Satisfactory>/ Unsatisfactory
The noise and vibration from the material transportation, the operation of any
machinery, generator and vehicle
Location. 2 : (West side of STP)
Detail : No.12, Result of site safety patrol (Items:3-4 Operatlon of machinery )
*Proper maintenance and careful operation
2 | 30-May-2023 < Satisfactory’/ Unsatisfactory
Noise and vibration (Unit: dB)
Location. 2 :(Village)
Detail : Attache file "6-1 "
*Test results are below Japanese standards

<_Satisfactory / Unsatisfactory
The noise and vibration from the material transportation, the operation of any
machinery, generator and vehicle
Location. 3 : (Channel Maintenance Road)
Detail : No.12, Result of site safety patrol (Items: 3-4 Operation of machinery)
*Proper maintenance and careful operation
3 | 31-May-2023 < Satisfactory / Unsatisfactory
Noise and vibration (Unit: dB)
Location. 3 : (Channel Maintenance Road)
Detail : Attache file "6-1"
*Test results are below Japanese standards

< Satisfactory / Unsatisfactory

Comment/Condition

The Consultant

Date of Return £ P
2l ikl 2023 \?z\ B 4

Takayuki NOJIMA
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The project for Sewer System Development in Phnom Penh Environmental Mnagement

6. Monitoring form for Noise and Vibration

Monitoring item: Monitoring indicator : Hiromasa Arai

Noi d The noise and vibration from the material transportation, the operation of any
oise an ; "
e machinery, generator and vehicle

Vibration T 8

Noise and vibration (Unit: dB)
Term Date Results

The noise and vibration from the material transportation, the operation of any
machinery, generator and vehicle

Location. 4 : (Interception Facility)

Detail : No.12, Result of site safety patrol (Items:3-4 Operation of machinery)
*Proper maintenance and careful operation @/ Unsatisfactory
Noise and vibration (Unit: dB)

Location. 4 : (Interception Facility)

Detail : Attache file "6-1"

*Test results are below Japanese standards

4 31-May-23

CSatisfactor/ Unsatisfactory

The noise and vibration from the material transportation, the operation of any
machinery, generator and vehicle

Location. 5: (Rd.271)

Detail : No.12, Result of site safety patrol (Items:3-4 Operation of machinery)

* Noise and vibration are caused by the public traffic near village

5 30-May-23 @/ Unsatisfactory
Noise and vibration (Unit: dB)

Location. 5: (Rd.271)

Detail : Attache file "6-1"

*Test results are below Japanese standards

Satisfactoryy/ Unsatisfactory

The noise and vibration from the material transportation, the operation of any
machinery, generator and vehicle

Location. 6 (Temporary of workshop)

Detail : No.12, Result of site safety patrol (Items:3-4 Operation of machinery)
*Proper maintenance and careful operation Satisfactory)/ Unsatisfactory
Noise and vibration (Unit: dB)

Location. 6 (Temporary of workshop)

Detail : Attache file "6-1"

*Test results are below Japanese standards.

6 | 30-May-23

Satisfactory/ Unsatisfactory

Comment/Condition

Tratlic ncrensed.

The Consultant Resident Engineer

Date of Return C J
2hh()ie 12027 \’3‘7}]«?’)}?/{}]

Takayuki NOJIMA
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Noise and Vibration

Location.1

(Sewerage Treatment Plant)

Noise and Vibration

Location.2

(West side of STP)

Noise and Vibration

Location.3

(Channel Maintenance Road)
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3.8 Monitoring of Ecosystem

The project for Sewer System Development in Phnom Penh Environmental Management

7. Monitoring form for Ecosystem (Fish)

Monitoring item: Monitoring indicator : Hiromasa Arai

Solid-liquid waste management

Ecosystem (Fish) The water quality parameters: pH, Turbidity, TDS, TSS, DO, BOD, COD, SO4,
TN, TP, Pb and Total Coliform

Term Date Results

Solid-liquid waste management

Location : Location. 2 (East side of STP in Cheung Aek Lake)
Detail : No.12, Result of site safety patrol(Items: 3-10 Other )
*Test results are below Cambodian standards

atisfactory PUnsatisfactory

1 30-May-23

The water quality on the parameters

Location : Location. 2 (East side of STP in Cheung Aek Lake)
Detail : Attached file "3-1"

*Test results are below Cambodian standards

@Unsatisfactory

Comment/Condition

The Consultant Resident Engineer

Date of Return

(et 2025 Loy XA

Takayuki NOJIMA '
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8. Monitoring form for Ecosystem (Birds)

Monitoring item: Monitoring indicator : Hiromasa Arai
The crime on wildlife especially the aquatic bird
Ecosystem (Birds)
Term Date Results

The crime on wildlife especially the aquatic bird

Location :Sewerage Treatment Plant, Chhanel Maintenance Road

1 12-May-2023 | and Interception facility

Detail : No.12, Result of site safety patrol (Items:3-5 Crime on wildlife)
*Have not confirmed crime on aquatic bird ~ (Satisfactory» Unsatisfactory

Comment/Condition

The Consultant Resident Engineer

Date of Return 7
2k /2023 P A 4

Takayuki NOJIMA

9. Monitoring form for Livelihood, occupations of the local community and gender

Monitoring item: Monitoring indicator : Hiromasa Arai

Livelihood,
occupations of the local
community and gender

The staff-worker selection by prioritize the locals, gender equality as well as the disability

Work safety

Term Date Results

The staff-worker selection by prioritize the locals, gender equality as well as the disability

Location :Sewerage Treatment Plant,Channel Maintenance Road, and Interception Facility
Detail : No.12, Result of site safety patrol (Items:3-10 Other)

* Employment is done equal.

1 12-May-23 @Unsatisfacmry

Work Safety
Location :Sewerage Treatment Plant,Channel Maintenance Road, and Interception Facility
Detail : No.12, Result of site safety patrol (Items: 7 )

* All the workers and staff had provided safety education

And requirement personal protective equipment. Satisfactory /Mnsatisfactory
Comment/Condition
The Consultant Resident Engineer

Date of Return

Sk re 3 %5 A1

Takayuki NOJIMA
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3.9 Monitoring of Road
The project for Sewer System Development in Phnom Penh

10. Monitoring form for Road

Environment Management

Monitoring item: Monitoring indicator : Hiromasa Arai

The transportation (speed and load)
Road The parking
The repair of damaged road by the project

Term Date Results

The transportation (speed and load)
Location :Sewerage Treatment Plant
Detail : Entrance of Sewerage Treatment Plant

% Overspeed and overload are not observed.

SatisfactoryY Unsatisfactory

The parking

Location :Sewerage Treatment Plant
1 12-May-23
Detail : Entrance of Sewerage Treatment Plant

% Illegal parking near the site is not observed.

@/ Unsatisfactory

The repair of damaged road by the project
Location :Sewerage Treatment Plant
Detail : Check the Hun Neang Road

% No damage to roads observed.

@/ Unsatisfactory

The transportation (speed and load)
Location :Channel Maintenance Road
Detail : Entrance of Cannel Maintenance Road

% Overspeed and overload are not observed.

@/ Unsatisfactory

The parking
Location :Channel Maintenance Road
2 12-May-23 Detail : Entrance of Cannel Maintenance Road

% Illegal parking near the site is not observed.

Satisfactory / Unsatisfactory

The repair of damaged road by the project
Location :Channel Maintenance Road
Detail : Cheak the Hun Neang Road

% It not an effect of our project

% It was observed that road dusty and damaged by land owner.

Satisfactory @

Comment/Condition

ow ,ijwf .

Do constractine achivities me on jﬂ/’&/ wearby

The Consultant

Date of Return

2/h 1" 2023

Resident Engineer

A

Takayuki NOJIMA
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The project for Sewer System Development in Phnom Penh Environment Management

Before After

Road Road
Hun Neang Road Hun Neang Road
1-Jun-21 12-May-23
Before

Road Road
Hun Neang Road Hun Neang Road
1-Jun-21 12-May-23

* Damage and dirt to the road is observed.
Illegal parking near the site is not observed.
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The project for Sewer System Development in Phnom Penh Environment Management

Part of road damaged condition and photo
Road damage was observed at the entrance to the landowner's backfill area on the side of the site.

Detail photo

Point of road damage will be discussed and repaired by landowner and road manager.

% The road damage point was temporarily repaired .
(backfilled with sand and Install steel plates to prevent
settlement)
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3.10 Monitoring of Public Health and Safety

The project for Sewer System Development in Phnom Penh Environment Mnagement

11. Monitoring form for Public Health and Safety

Monitoring item:

Monitoring indicator: Hiromasa Arai

Solid-liquid waste management at temporary shelter

Public Health and The clean water supply and sanitation
Safety The safety equipment and work safety
The first aid room
Term Date Results

1 | 12-May-23

Solid-liquid waste management at temporary shelter
Location :Sewerage Treatment Plant and Interception Facility
Detail : No.12, Result of site safety patrol (Items: 3-10 Other )

S Periodically collected Solid-liquid waste from septic tank.

J

Satisfactory / Unsatisfactory

The clean water supply and sanitation
Location :Sewerage Treatment Plant and Interception Facility

Detail : No.12, Result of site safety patrol (Items: 2-6 Water Supply)

J

#Disinfecting and cleaning toilets Satisfactory / Unsatisfactory

The safety equipment and work safety
Location :Sewerage Treatment Plant, Interception Facility, and Channel Maintenance Road

Detail : No.12, Result of sate safety patrol (Items: 6,7 Safety and Protective equipment)

/

3 Machinery and tool inspection is done every monthly Satisfactory / Unsatisfactory

The first aid room
Location :Kubota and Norak office
Detail : No.12, Result of site safety patrol (Items: 6-5 Othe

¥ Checking stock of First aid Kid and COVID test / Unsatisfactory

)

Comment/Condition

The Consultant

Date of Return

20h {JmL /027

Resident Engineer

\o K

Takayuki NOJIMA
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were installed and

Public Health and Safety

Thewashbing

separated properly on

Yipeonstotionsis, |

Public Health and Safety

[_\lcohol is used for

hand washing in the

drinking water area

to prevent the spread |

of COVID-19.

Sewerage Treatment Plant |

Public Health and Safety

Public Health and Safety
Inspection tool and

heavy machinery

‘Sewerage Treatment Plant
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Public Health and Safety

ELB tested to confirm

rating and to see
if it was in good

working order.

Sewerage Treatment Plant

Public Health and Safety

Traffic control man

assigned both sides

when heavy vehicle

grossingOnthe

public road.

Public Health and Safety

First aid kid

COVID-TEST

Kubota office

and Norak office.
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3.11 Site Safety Patrol

12. Site Safety Patrol Check Sheet

Location :Channel Maintenance road "
Inspector : Vann Sari
Sewarage Treatment Plant
Date :12-May-2023 Time :15 : 00 PM
Work Description
No. Item Eval | No. Item Eval
1 Site Security/Safety 4 Earthwork
1-1 Perimeter fencing Q 4-1 | Earthwork arrangement/planning A
1-2 | Signage O | 4-2 | Shoring 2
1-3 | Lighting O | 4-3 | Site security/signage O
1-4 | Other A | 4-4 | Other O
2 Site cleaning/hygiene 5 Scaffold O
2-1 | Site A | 5-1 | Condition of scaffolds O
2-2 | Office O | 5-2 | Condition of foundation [
2-3 | Road O | 5-3 | Condition of supports O
2-4 | Latrines O | 5-4 | Site security/signage O
2-5 | First aid room O | 5-5 | Other A
2-6 | Water supply O |6 Safety equipment
2-7 | Other O | 6-1 | Equipment condition ©
3 Environment 6-2 | Wire condition O
3-1 | Erosion protection O | 6-3 | Hoist work procedure O
3-2 | Dust protection O | 6-4 | Site security/signage O
3-3 | Dust bins/waste collection O | 6-5 | Other O
3-4 | Operation of machinery o |7 Protective Equipment
3-5 | Crime on wildlife /| 7-1 | Helmet O
3-6 | Oil leakage O | 7-2 | Work wear )
3-7 | Obstruction of water flow O | 7-3 | Protective footwear O
3-8 | Separation of garbage O | 7-4 | Work gloves O
3-9 | Odor condition O | 7-5 | Protective eyewear &
3-10| Other A | 7-6 | Mask O
7-7 | Safety harness N
7-8 | Other O
Evaluation Good | O I Improve l A ] Unsafe | X | N/A I A I
Comment :
The temporary walkway should be well-arranged along the center access. [STP]
The steel deck should not be kept near the excavation area. and should be removed before installing
concrete storm pipe. [STP- East side]
Unused materials must be removed, and the area must be kept clean. [FSF]
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The Project for Sewerage System ETRWATER
I('J b 0 r’] Development in Phnom Penh m W
Number: 24
HSE Monthly Safety Patrol Record
Date: 12/May/2023 Location: STP, CMR & Intake facility
No Photo of After (Improvement) Action
Mr. Sameth
1
Date Close
The temporary walkway should be well-arranged along the center access. [STP] 13-May-2023
e ]
Mr. Sameth
2
The steel deck should not be kept near the excavation area. and should be removed Date Close
before installing concrete storm pipe. [STP- East side] 12-May-2023
: o - B W
. o 3 i e
Mr. Sameth
3
Date Close
Unused materials must be removed, and the area must be kept clean. [FSF] 13-May-2023
30
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]
Activity of site safety patrol Record by
Mr. Vann Sari
: - Date Close
Check site safety health and environmental condition at STP, CMR & Intake facility. 12-May-2023
For Suggestion:
Please continue to maintain the temporary access walkway.
All unused materials should be removed and the site should be kept properly cleaned.
Please continue to take care to avoid falls or collapses of heavy machinery while excavating
and installing concrete storm pipes. e =
Ag:tlgr by: Checked by: Lo Checked by: anfmd Confirmed by:

A - e W]~ = ( ./ o
P =M= gy Skl D>
Site Engineer [ HSE Eng Jineer Slteﬁwgmeer HSE Chief Engineer Chief Engineer
Norak Norak Kubota Kubota Kubota

4. Conclusion

The project location is in a region of the city where urbanization, economic development, and
population growth are all on the rise. As a result of these factors, an increasing amount of wastewater
is discharged from the city center, including from households, industries, restaurants, and hotels,
and some of it has been connected to sewer systems while others have not, resulting in severe
environmental problems such as water and air pollution.

The result of environmental monitoring in three months from February 2023 to May 2022 is as
follows:

4.1 Topography

The topography and erosion on the construction site were satisfactory. There is erosion along
the slope of the road, and cofferdams caused by rain were observed. Additionally, the cofferdam
around STP has been protected by grass sodding. Although the repair work was conducted to
maintain road and slope conditions.

4.2 Hydrology

The flow of pump waste water at Trabeck Pumping Station and the downstream drainage to
Hun Neang Road remain unobstructed. There is a bridge under construction near the box culvert
crossing Hun Neang Road. However, it was observed, and water flowed normally.
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4.3 Surface of Water quality

The water quality examination received from the MOE laboratory confirms that it is within the
range set by Cambodian standards. The area concerned has been found to be on the south side of
the STP, which had been polluted by neighboring filling activity. Despite the fact that the
contamination level is not particularly dangerous, the water should be avoided for any consumption
purposes.

4.4 Soil quality

The liquid waste generated from the project sites and worker camps was managed properly by
providing adequate toilets on all construction sites. All the machinery was checked to prevent the
spillage of fuel on the soil.

4.5 Air quality

The air quality in the project area, as a result of the air quality obtained from the laboratory of the
MOE, all parameters, including CO, NO2, SO2, O3, and TSP, were found to be lower than the
Cambodian standard, so it can be concluded that the project area has safe air quality that does not
harm the environment or human health. Although the air quality is not harmful, measures should be
taken to prevent and minimize the impact of the project.

4.6 Noise and vibration

The Existing Hun Neang Road has increased in volume in recent months. However, the average
noise level in the project area is still lower than the Cambodian standard, which suggests that the
project activities don't cause any harmful noise or vibration at the surrounding project sites.

4.7 Safety

Workers are equipped with PPE (Personal Protection Equipment) during working hours on the
construction site. Safety tools such as an iron fence, traffic signs, firefighting equipment, helmets,
boots, glasses, a safety belt, and gloves have been provided to workers and installed on the
construction site to ensure the safety of the workers and workplaces. The safety signs were installed
ahead of the construction sites to inform road users to slow down, pay attention, and avoid traffic
accidents. Every morning, workers join morning exercise and toolbox meetings before starting work.
The morning exercise and toolbox meeting checked the condition of the workers' health to avoid
accidents. The workers have been selected daily to point out any recommendations or unsafe
activities observed at the site.

5. Recommendation

Based on the field observation and the results of environmental quality (water and air quality) from
the laboratory analysis, some recommendations should be considered as follows:

e Regularly check and monitor the project activities to ensure that there is no discharge of polluted
water into the environment without proper treatment.

e Follow the Cambodian regulations on water, wastewater management, air pollution control,
and other national and international standards if there are any wastewater generation activities
causing air pollution emissions in the

e Observe the pollution change in this area or no change due to the construction works and
cooperate closely with the local authorities and other environmental experts from both private
and public parties to control the pollution.
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o Wastewater Treatment Plants and any wastewater control facility must be undertaken to
prevent and minimize the negative impacts on the environment and humans.

e Set up mitigation measures to prevent and minimize the negative impacts of air pollution on
the environment and humans.

e Regularly monitor the project's work to ensure that there is no air pollution emission into the

e The contractor must spray water regularly while working at the site and on the access road in
order to prevent dust emissions to passengers or residents living near the site.

Remark:

Name and Signature

Environmental MonitoringReport May 2123 3



Monitoring Report of "The project for Sewerage System Development in the Phnom Penh.

KINGDOM OF CAMBODIA
Nation Religion King

PHNOM PENH CAPITAL CITY
THE PROJECT FOR SEWERAGE SYSTEM DEVELOPMENT

IN PHNOM PENH

JAPAN'S GRANT AID PROJECT
ENVIRONMENTAL MONITORING REPORT No.8




Monitoring Report of “The Project for Sewerage System Development in Phnom Penh

Contents
070 31 1= | ii
LTSS o o 11 = ii
I 10 Xo 11T o o O 1
I I & o) 7= uf o o= 1 (o o NP 1
I )< 11 2
HIRG 1S €070 oY o 2
1.4 Brvironmental MonitonNg EB........ccvceeriersssres s sss s s sns s s sess sasssns 2
P ' =1 3 To T [o Lo T ) 5
D228 1 2= 1\ o g1 0 0" 5
AR SN o (1ol <= i g E="076 [ < 5
P21 35 117 10 011 o g ' 5
B - 1] | Y 6
3.1 BEvironment MONItONNG S ....cceceecererssesses e sssssssss s ssssssssssssessssssssssnssnssssssssssnssssssssssnssssensnes 6
CIWA > 7= "a 1\ o g1 0 ] 0" 1R 6
GRG0 [Tal == Lu g F="076 1 < 9
T3S 1ESIS= 115 07 5= 1 10 [ e 1 0 0 T 13
L SR 0o Y o o2 11 =3 o o 15
List of Figures
Fgure 1 MonitonNg LOGAHONS......ccvrrirerermresese st sessssessssessssessssssssssssssssssmsssssssessssssssassssnsssssssssssassssssssns 1

Environmental Monitoring Report August 2023 ii



Monitoring Report of “The Project for Sewerage System Development in Phnom Penh

1. Introduction

Numerous significant environmental issues have been brought on by the growth of urban
development. Due to the lack of proper safeguards, water and air pollution has grown to be a
problem, harming both the environment and human health. Boeung Choeung Aek Lake, one
of the largest storages in the city, is located in the project area. Without sufficient treatment,
sewage and rainwater from the center city are collected and dumped into this lake. According
to Cambodian regulations, environmental quality studies must determine the concentrations

of numerous indicators for both water and air quality.

1.1 Project Location

The environmental monitoring was conducted in the project area and which is located in
Sangkat Chhak Angre Ler, Khan Mean Chey, Phnom Penh as shown in the Figure 1.

Trabek pumping

station
\.

Inteception facility

Channel Maintenance
road

Swerage Tatment Plant
KUBOTA

\ s Office
Photo point of road

Boeng Tompun
paens

SANGKAT CHBAR
v

AMPOV

MUO
e Sava
udln

BNIHITS 9

1.Topography
2.Hydrology

5.Air quality

6.Noise and vibration
7.Ecosystem (fish)
8.Ecosystem(bird)
9.Livelihood,occupatios
of the Local community
and gender

10.Road

Figure 1 Monitoring Locations
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1.2 Objective

The goal of environmental monitoring is to determine and confirm whether there are
influences and changes in the surrounding conditions and circumstances as a result of the
construction works being carried out during the construction period by monitoring working
safety, traffic and accidents, solid waste management, air, noise, and water quality,
economic disruption, and ecosystems.

The purpose of the environmental monitoring is to check in on the Contractor's execution of
environmental mitigation measures and to provide recommendations for the monthly
progress of work. Guidance and instructions will be developed to assist the contractor in
implementing the environmental mitigation measures outlined in the approved IESIA report.

1.3 Scope of work

Three environmental factors were analyzed to determine the environmental quality in the
proposed project area: water quality, air quality, noise, and vibration. A water quality survey
will be carried out by sampling surface water from Boeung Choeung Aek lake at four distinct
places from upstream to downstream of the project area and analyzing 13 parameters. Six
parameters will be examined during an air quality study in two distinct sites within the project
area. Monitoring for noise and vibration will take place at six distinct places across the project
area. At the field site, water quality, air quality, noise, and vibration were all measured.

1.4 Environmental Monitoring Items

The following are the key environmental monitoring duties during the construction stage:

¢ Field monitoring of the contractor's performance in environmental mitigation
measures in the project area

e Environmental monitoring features in field practice are advised to the contractor's
environmental engineers.

¢ Recommend to the contractor that all EMPs as outlined in the IESIA study, as well as
other environmental safeguards, be included in construction contract documents.

¢ Instruct the contractor to take measures to reduce or correct any further concerns
uncovered during the construction phase.
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Methodology and

Monitoring

Responsible/

Monitoring

Resource Monitoring Locations i, Cieles impletme.ming Ketittiong
Institutions
1. Project Before Construction Phase
1.1 Socio-economy resource
Resettlement - Along the Access - The monitoring of
Road (Channel compensation of 1. IRC-WG. IRC | 1. MoE
Maintenance Road) resettlement and Once every [2. DPWT ’ 2. MEF
and sewerage grievance redress 6 months [3. Local 3. DoE
treatment plant authorities 4. DLMUPC
- Prek Takong 1 village
2. Project Construction Phase
2.1 Physical resource
Soil erosion - Sand provider - Confirmation of license 1. Ministry of
and slope issued by Ministry of Mines and
failure Mines and Energy and
Ministry of Wati? Before_ 1. DPWT Igan;;,ggisn-y of
Resources and construction (2. Contractor Water
Meteorology Resources and
Meteorology
Topography - Building construction - The monitoring of the
site topography and the
- Access Road (Channel erosion at the
Maintenance Road) infrastructure 1. MaE
- Protection dike construction site Once every |1. DPWT 2. DoE
construction site - The monitoring of 6 months  |2. Contractor i TRINER
- Spoiled soil dumping erosion at the road, 4. LOC?I
site protection dike’s authority
embankment and spoiled
soil dumping site
Hydrology — Canal from Trabek - Monitoring of the
pumping station obstruction of the flow 1. MoE
- Wastewater way, of pumped wastewater Once every |l. DPWT 2. DoE
downstream of the 6 months |2, Contractor et
drainage to Hun ' 4. Local
Neang road authority
Surface water |3 Sample locations near the | - Monitoring of the water
quality project area quality on the
- Location 1: parameters:
X=0491822, temperature; pH;
Y=1274363 Turbidity, TDS; TSS; 1 MoE
- Location 2: DO; BOD; COD; SO4; 2 DoE
X=0491299, TN; TP; Pb and Total Once every |1. DPWT 3 DOWRAM
Y=1272570 Coliform 6 months (2. Contractor 4' Eical
— Location 3: - Monitoring of solid- aﬁthon’ty
X=0493103, liquid waste
Y=1268628 management
- Solid-liquid waste
storage
- Infrastructure - Monitoring of solid- 1. MoE
construction site, liquid waste 2. DoE
Sl aalits generator and management Once every |[l. DPWT 3. DOWRAM
machinery storage - Monitoring of the spill, 6 months  |2. Contractor 4. DoAFF
- Temporary shelter of leak of fuel on the soil. 5. Local
staff-workers authority
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_ . Methodology and Monitoring ‘Responsm'le/ Monitoring
Resource Monitoring Locations implementing Sq
Parameters Cycles L Institutions
Institutions
Air Quality - Infrastructure - Monitoring of the
construction site material transportation
- Access Road (Channel on Rd. 271
Maintenance Road) - Monitoring of the odor
- Temporary shelter of condition at construction LMok
staff-workers sites Once every |I. DPWT 2.ToE
- 2 location of air — Monitoring of air quality 6 months  |2. Contractor 3. DoT
quality testing: parameters: TSP; CO; 4. Loc.al
location 1 X=0491356, |  NO2 SOz, 03, PMI0, authority
Y=1272730, location 2 PM2.5 and HzS
X=0491031,
Y=1272740
Noise and - Infrastructure - Monitoring of the noise
vibration construction site and vibration from the
- Road construction site material transportation,
from Rd. 271 to the operation of any 1. MoE
construction site machinery, generator and 2 DoE
- Temporary shelter of vehicle. Once every |1. DPWT 3. DoT
staff-workers - Monitoring of noise and 6 months 2. Contractor i Fosesl
- Noise and vibration vibration (Unit: dB) authority
testing locations are
the same as air quality
testing locations
2.2 Biological resources
Ecosystem - Cheung Aek Lake near | - Monitoring of solid-
(Fish) project area liquid waste
- Temporary shelter of management 1. MoE
staff-workers - Monitoring of the water 2 DoE
quality on the parameters | Once every |1. DPWT 3. DOWRAM
temperature; pH; 6 months  |2. Contractor 4. DoAFF
Turbidity, TDS; TSS; 5. Local
DO; BOD; COD; SO4; authority
TN; TP; Pb Total
Coliform
Ecosystem - Temporary shelter of - Monitoring of the crime 1. MoE
(Birds) staff-workers on wildlife especially the 2 DoE
aqua[jc birds Once every 1. DPWT 3. DoAFF
6 months  |2. Contractor 4_' Logal
authority
2.3 Socio-economic resources
Resettlement - Resident of AHs, lose - Monitoring of the
their income in Prek livelihood of AHs 1. MoE
Takong 1 village. (7HHSs), lose their 1. DPWT 2. MEF
- Area of 19.0736 ha for income. ey 2. Local 3. DoE
construction and - Monitoring to ensure Gemonts authority 4. DLMUPC
expansion of the STP that no encroachment to 5. DOWRAM
the STP area.
Livelihood, - Prek Takong 1 village - Monitoring of the staff-
occupations - Temporary shelter of worker selection by 1. MoE
of the local staff-workers prioritize the locals, 2 DoE
community gender equality as well Once every |1. DPWT 3 DoLVT
and gender as the disability 6 months 2. Contractor 4-_ Liical
~ Monitoring of work authority.
safety
Environmental Monitoring Report August 2023 4
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Responsible/

- Monitoring of the first
aid room

O : Methodology and Monitoring ; : Monitoring
Resource Monitoring Locations implementing T
Parameters Cycles L Institutions
Institutions
Road -Rd. 271, Hun Sen - Monitoring of the
Blvd. (60m) and Hun transportation (speed and 1. MoE
Neang Blvd. load) 2. DoE
- Access Road (Channel | — Monitoring of the Once every |I. DPWT 3. DPWT
Maintenance Road) parking 3 months [2. Contractor % LOC?I
- Monitoring of the repair authority
of damaged road by the (local traffic
project police)
Public Health | - Infrastructure - Monitoring of solid-
and Safety construction site liquid waste
- Generator, vehicle and management at
machinery storage temporary shelter 1. MoE
~ Temporary shelter of - Monitoring of the clean 2.MOT
stgﬁ-workem water sypply and Once every |I. DPWT 3. DoE
- First aid room sanitation e | i 4. DoLVT
- Monitoring of the safety 5. DoH
equipment and work 6. Local
safety authority

2. Methodology

Environmental monitoring will consist of site monitoring in the project area, with the total
regulated and managed by a time-based work plan.

2.1 Road Monitoring

The project's monitoring of transportation (speed and load), parking, and road damage
Road 271, Hun Sen Blvd. (60 m), Hun Neang Blvd., and the Channel Maintenance Road
access road are all being monitored.

2.2 Public Health and Safety

Monitoring of Solid Liquid Waste Management at Temporary Shelters, as well as clean

water supply and sanitation, as well as safety equipment and workplace safety.

2.3 Site monitoring

Use an environmental monitoring checklist, visual and oral interviews with project workers
and people living near the project area, and inspections on environmental mitigation
measures performed or rectified by the contractor during the field observation. Other
environmental monitoring items also use the visual approach; despite this, the degree of
effect has been documented, and images are used to prove the affects (good or negative).

Environmental Monitoring Report August 2023
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3. Results
3.1 Environment Monitoring ltems
No. Item Mog::ll;mg May-21| Nov-22| Dec-22| Jan-23| Feb-23| Mar-23| Apr-23| May-23| Jun-23| Jul- 23§ Aug-23 Remark
Onec every Refer to monthly progress
T h,
1 DB 6 months 4 4 report submitted (Back data)
2 Hydrology Onecievery: v v Ditto
6 months
3 Surface water quality Onezievery | Orlain v v Ditto
4 6 months | al data
4 Soil quality Uniccievery, v v Ditto
6 months
. . Onec every | Origin "
3 Air quality csiithe. |aliiai v v Ditto
6 Noise and Vibration Ofiecievery, | Origin v v Ditto
6 months | al data
7 Ecosystem (Fish) Onecievery v v Ditto
6 months
8 Ecosystem (Birds) nECEvery, v v Ditto
6 months
Livelihood, occupations of the | Onec every 4
9 local community and gender 6 months v ¥ Lilto
10 | Road Onec every v v v v Ditto
3 months
11 | Public Health and Safety Unecievery v v v v Ditto
3 months
12 Site Safety Patrol form Every month| ¢ v ['4 v v v (4 v v ['4 (4 Ditto
13 Others If neessary /
3.2 Road Monitoring
Monitoring item: Monitoring indicator : Hiromasa Arai

The transportation (speed and load)
Road The parking
The repair of damaged road by the project

Term Date Results

The transportation (speed and load)
Location :Sewerage Treatment Plant
Detail : Entrance of Sewerage Treatment Plant

s%Overspeed and overload are not observed.

Satisfactory) Unsatisfactory

The parking

Location :Sewerage Treatment Plant
1 12-Aug-23 ]
Detail : Entrance of Sewerage Treatment Plant

s%Illegal parking near the site is not observed.

@/ Unsatisfactory

The repair of damaged road by the project
Location :Sewerage Treatment Plant
Detail : Check the Hun Neang Road

#%No damage to roads observed.

@/ Unsatisfactory
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2 12-Aug-23

The transportation (speed and load)
Location :Channel Maintenance Road

Detail : Entrance of Cannel Maintenance Road
#%Overspeed and overload are not observed. 4 Satisfactoa/ Unsatisfactory

The parking

Location :Channel Maintenance Road

Detail : Entrance of Cannel Maintenance Road

s%lllegal parking near the site is not observed. C Satisfactob / Unsatisfactory

The repair of damaged road by the project
Location :Channel Maintenance Road
Detail : Cheak the Hun Neang Road
¢ It was observed that road dusty and damaged by land owner.

2% It not an effect of our project Satisfactory{ Unsatisfacto&)

Before After

Road Road
Hun Neang Road Hun Neang Road
1-Jun-21 12-Aug-23

x Damage and dirt to the road is observed.
Tllegal parking near the site is not observed.
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Part of road damaged condition and photo

Road damage was observed at the entrance to the landowner's backfill area on the side of the site.

e hoto

Point of road damage will be discussed and repaired by landowner and road manager.

#¢The road damage point was temporarily repaired .
(backfilled with sand and Install steel plates to prevent
settlement)

Environmental Monitoring Report August 2023
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3.3 Public Health and Safety

Report of Health Safety and Environment (HSE) for Month

Implementation date :11/Aug/2023 Location :STP,CMR_IF

The following forms shall be applied for monitoring to ensure that HSEM Plan is fully followed and
implemented during the execution of the work.

No. Item Monitoring Remark
Cycle
Crmnec every 6
1 Topography monthls;y —
Cnec every 6 _
2 Hydrology I
3 Surf: " it Cnec every 6 o
urface water quality months
. . Cnec every 6
4 Soil quality monthlsy —
. . Cnec every 6 .
5 Air quality months
. . . Cnec every 6
6 Noise and Vibration —
months
. E " Fish Cnec every 6 _
cosystem (Fish) months
g E " Bird Cnec every 6 .
cosystem (Birds) -
9 Livelihood, occupations of the local community and gender Onfrfoi‘t{gyé —
10 Road Onec every 3 v
meonths
11 | Public Health and Safety Onec every 3 v
months
12 | Site Safety Patrol form Every month v
13 Others If neessary —
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Monitoring form for Public Health and Safety

Monitoring item:

Monitoring indicator : Hiromasa Arai

Public Health and
Safety

Solid-liquid waste management at temporary shelter
The clean water supply and sanitation
The safety equipment and work safety

The first aid room

Term Date

Results

1 | 12-Aug-23

Solid-liquid waste management at temporary shelter

Location :Sewerage Treatment Plant and Interception Facility
Detail : No.12, Result of site safety patrol (Items: 3-10 Other )
¥Periodically collected Solid-liquid waste from septic tank.

j

Satisfactory)/ Unsatisfactory

The clean water supply and sanitation
Location :Sewerage Treatment Plant and Interception Facility

Detail : No.12, Result of site safety patrol (Items: 2-6 Water Supply)

j

% Disinfecting and cleaning toilets Satisfactory)/ Unsatisfactory

The safety equipment and work safety
Location :Sewerage Treatment Plant, Interception Facility, and Channel Maintenance Road
Detail : No.12, Result of sate safety patrol (Items: 6,7 Safety and Protective equipment)

% Machinery and tool inspection is done every monthly { Satisfactory)/ Unsatisfactory

)

The first aid room
Location :Kubota and Norak office
Detail : No.12, Result of site safety patrol (Items: 6-5 Other)

#Checking stock of First aid Kid and COVID test Unsatisfactory

b
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Public Health and Safety

The trash bins

were installed and

separated properly on

the construction site.

Public Health and Safety

Alcohol is used for

hand washing in the

drinking water area

to prevent the spread

of COVID-19.

Sewerage Treatment Plant

Public Health and Safety

Public Health and Safety

Inspection tool and

heavy machinery

Sewerage Treatment Plant

Environmental Monitoring Report August 2023
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Public Health and Safety

ELB tested to confirm

the appropriate

rating and to see

if it was in good

working order.

Sewerage Treatment Plant

Public Health and Safety

Traffic control man

assigned both sides

when heavy vehicle

grossing On the

public road.

Public Health and Safety

First aid kid

COVID-TEST

Kubota office

and Norak office.

Environmental Monitoring Report August 2023
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3.4 Site Safety Patrol Form

Location :Channel Maintenance road :
Inspector : Vann Sar1
Sewarage Treatment Plant
Date :11-Aug-2023 Time :09: 00 AM
Work Description
No. Item Eval | No. Ttem Eval
1 Site Security/Safety 4 Earthwork
1-1 | Perimeter fencing @] 4-1 | Earthwork arrangement/planning C
1-2 | Signage O 4-2 | Shoring /
1-3 | Lighting O 4-3 | Site security/signage O
1-4 | Other C 4-4 | Other @]
2 Site cleaning/hygiene S Scaffold O
2-1 | Site A 5-1 | Condition of scaffolds O
2-2 | Office O 5-2 | Condition of foundation O
2-3 | Road @) 5-3 | Condition of supports O
2-4 | Latrines O 5-4 | Site security/signage O
2-5 | First aid room O 5-5 | Other O
2-6 | Water supply O |6 Safety equipment
2-7 | Other C 6-1 | Equipment condition O
3 Environment 6-2 | Wire condition O
3-1 | Erosion protection C 6-3 | Hoist work procedure O
3-2 | Dust protection O 6-4 | Site security/signage O
3-3 | Dust bins/waste collection G 6-5 | Other O
3-4 | Operation of machinery o |7 Protective Equipment
3-5 Crime on wildlife / 7-1 | Helmet O
3-6 | Oil leakage O 7-2 | Work wear ]
3-7 | Obstruction of water flow C 7-3 | Protective footwear C
3-8 | Separation of garbage O 7-4 | Work gloves A
3-9 | Odor condition O 7-5 | Protective eyewear O
3-10| Other O 7-6 | Mask O
7-7 | Safety harness O
7-8 Other @)
| Evaluation | Good | O | Improve | A | Unsafe | X | N/A | yd
Comment :

Unused materials and concrete debris should be removed, and the site should be properly cleaned.

[SDT]
Rubbish and concrete waste should be removed to properly clean the site. [MPB]
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The Project for Sewerage System
'(lJ bo I'Q Development in Phnom Penh MHAW’\TER
Number: 27
HSE Monthly Safety Patrol Record
Date: 11/August/2023 Time: 09:00 am Location: STP, CMR & Intake facility
No Photo of Before Photo of Improvement Action
+ 127 NIV PR S
Mr. Sameth
1
Date Close
11-Aug-2023
Mr. Sameth
2
. Date Close
Rubbish and concrete waste should be removed to properly clean the site. [MPB] 11-Aug-2023
Activity of site safety patrol
Record by
Mr. Vann Sari
Check site safety health and environmental condition at STP, CMR & Intake facility. P i
d i 14-July-2023
For Suggestion:
The electrical cable on the access road is provided for use at each location to install formwork and must be removed
when heavy machinery or trucks pass.
While using a small grinding or cutting machine, guard protection should be installed properly.
Action by: Ch by: Checked by: Confirmed by: Confirmed by:
\
= _OfF  Howed
Site Engineer HSE Engineer Site Engineer HSE Chief Engineer Chief Engineer
Norak Norak Kubota Kubota Kubota
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4. Conclusion

The monitoring was carried out to assess the neighboring roadways as well as the health and
safety of the site.

According to the study, the present road condition is temporary sand backfiling and
temporary steel plate installation. The road damaged location would be discussed and
repaired by the landowner.

The site's health and hygiene management continue, with body temperature monitoring and
alcohol hand disinfection before the daily morning meeting, and the bathrooms are
disinfected and cleaned every day. For the prevention of heat stroke, the workplace has a
drinking water filtration system, hot and cold-water dispensers, and ice-making devices for
all personnel. To avoid the spread of COVID-19, the First Aid Room has prepared a first aid
kit and a COVID-19 fast test kit at Contractor and subcontractor offices.

Remark:

Name and Signature

Environmental Monitoring Report August 2023
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1. Introduction

The rising of city development has generated variety of major environmental problems. Therefore,
water and air pollution has become an issue and harm to environment and people health with no
adequate measures. In the project area, Boeung Choeung Ek lake is one of the biggest storages in the
city which collected a part of the sewage and rainwater from the center city and discharge directly into
this lake without proper treatment.

Environmental quality survey requires the determination of concentration of various parameters for
both water and air quality in according to the regulation of Cambodia.

1.1 Project Location
The environmental monitoring was conducted in the project area and which is located in Sangkat
Chak Angre Leu, Khan Mean Chey, Phnom Penh as shown in the Figure 1.

e
Trabek pumping station x':“('?i.\
Al SANGKAT. CHBAR :
\ AMPOV MUOY
| UATIR
Inteception facility k v ..1__,r a;i."' 9
S ilas iy =
eces < -
Channel Maintenance L
road PO SS @
Sewerage Treatment Plant P o« - HunNeang Road
& 20008 &
Boeng Tompun IGKA HAb PREAEK PRA
ufiena AN AE KRADM BTN
1.Topography
2.Hydrology
3.Surface water Quality
= 5.Air quality
_E--'_ 6.Noise and vibration
S 7.Ecosystem (fish)
b .
? B.Ecosystem(bird)

9.Livelihood,occupatios
of the Local community
and gender

10.Road

Fgure 1: Monitoring Locations
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1.2 Objective

The purpose of the environment monitoring is to check and confirm if there are the influence and
changes of the surrounding condition and circumstances due to implementation of the construction
works during construction period by monitoring working safety, traffic and accident, solid waste
management, quality of air, noise and water, economic disturbance, and ecosystem.

The environmental monitoring is to follow up the Contractor's implementation on environmental
mitigation measure and recommendation of monthly progress of work. Guidance and instruction
will be prepared to guide the contractor to follow the environmental mitigation measure as stated in
the approved IESIA report.

1.3 Scope of work

In order to assess the environmental quality in the proposed project area, three environmental
parameters were conducted including water quality, air quality, noise and vibration. Water quality
survey will be conducted by sampling the surface water from Boeung Choeung Ek lake in four different
locations from the upstream to the downstream of the project area with 13 parameters are analyzed.
Air quality survey will be conducted in two different locations of the project area with 6 parameters
are analyzed. Noise and Vibration monitoring will have conducted in 6 different locations around
the project area. The water quality, air quality, noise and vibration were sampled at field site.

1.4 Environmental Monitoring kems
The major tasks for the environmental monitoring in construction stage include:
e Field monitoring on Contractor's environmental mitigation measure performance in the project
area
¢ Guidance to Contractor's environmental engineers on environmental monitoring aspect, in the
field practice

e Recommend to Contractor to implement all EMP as stated in IESIA report and other
environmental safeguards in construction contract documents

¢ |Instruct Contractor to take an action to mitigate or rectify on other issues that find out in the
construction stage.

Environmental MonitoringReport Novarba2023 2
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Responsible/

— " Methodology and Monitoring : ; Monitoring
Resource Monitoring Locations implementing S
Parameters Cycles Tttt Institutions
nstitutions
1. Project Before Construction Phase
1.1 Socio-economy resource
Resettlement - Along the Access — The monitoring of
Road (Channel compensation of 1. IRC-WG. IRC | 1. MoE
Maintenance Road) resettlement and Once every |2. DPWT 2. MEF
and sewerage grievance redress 6 months  |3. Local 3. DoE
treatment plant . authorities 4. DLMUPC
- Prek Takong 1 village
2. Project Construction Phase
2.1 Physical resource
Soil erosion - Sand provider - Confirmation of license 1. Ministry of
and slope issued by Ministry of Mines and
failure Mines and Energy and Enel
Ministry of Water Before‘ 1. DPWT 2. Mr?:;su‘y of
Resoumroes and construction (2. Contractor Water
Meteorology Resources and
Meteorology
Topography - Building construction ~ The monitoring of the
site topography and the
- Access Road (Channel erosion at the y
Maintenance Road) infrastructure L ME
= Protection dike construction site Once every |l. DPWT 2. DoE
construction site - The monitoring of 6 months |2, Contractor 3. DoAFF
- Spoiled soil dumping erosion at the road, 4. LOC‘?I
site protection dike’s authority
embankment and spoiled
soil dumping site
Hydrology - Canal from Trabek - Monitoring of the
pumping station obstruction of the flow 1. MoE
- Wastewater way, of pumped wastewater Onceevery |1. DPWT 2. DoE
downstream of the 6 months |2, Contractor b
drainage to Hun 4. Local
Neang road authority
Surface water |3 Sample locations near the | - Monitoring of the water
quality project area quality on the
- Location i: parameters:
X=0491822, temperature; pH;
Y=1274363 Turbidity, TDS; TSS; 1. MoE
- Location 2: DO; BOD; COD; 504, : 2. DoE
X=0491299, TN; TP; Pb and Total Once every |1. DPWT 3. DOWRAM
Y=1272570 Coliform 6 months 2. Contractor 4' Local
- Location 3: ~ Monitoring of solid- al;llhority
X=0493103, liquid waste
Y=1268628 management
- Solid-liquid waste
storage
= Infrastructure = Monitoring of solid- 1. MoE
construction site, liquid waste 2. DoE
Soil quality generator and management Once every |l. DPWT 3. DOWRAM
machinery storage ~ Monitoring of the spill, 6 months (2. Contractor 4. DoAFF
- Temporary shelter of leak of fuel on the soil. 5. Local
staff-workers authority
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T . Methodology and Monitoring Resp OnS'b,] e Monitoring
Resource Monitoring Locations implementing e
Parameters Cycles S5 Institutions
Institutions
Air Quality - Infrastructure - Monitoring of the
construction site material transportation
- Access Road (Channel on Rd. 271
Maintenance Road) - Monitoring of the odor
- Temporary shelter of condition at construction i MoE
staff-workers sites Once every |I. DPWT 2. DoB
- 2 location of air - Monitoring of air quality 6 months |2, Contractor 3. DoT
quality testing: parameters: TSP; CO; 4 LQC?I
location 1 X=0491356, |  NO= SOz, 0, PMI0, authority
Y=1272730, location 2 PM2.5 and H2S
X=0491031,
Y=1272740
Noise and - Infrastructure - Monitoring of the noise
vibration construction site and vibration from the
- Road construction site material transportation,
from Rd. 271 1o the operation of any 1. MoE
construction site machinery, generator and 2 DoE
- Temporary shelter of vehicle. Once every |I. DPWT 3. DoT
staff-workers - Monitoring of noise and 6 months 2. Contractor 4. Local
- Noise and vibration vibration (Unit: dB) authority
testing locations are ’
the same as air quality
testing locations
2.2 Biological resources
Ecosystem = Cheung Aek Lake near | = Monitoring of solid-
(Fish) project area liquid waste
- Temporary sheiter of management 1. MoE
staff-workers - Monitoring of the water 2 DoE
quality on the parameters | (Opce every |l. DPWT 3. DOWRAM
temperature; pH; 6 months {2, Contractor 4. DoAFF
Turbidity, TDS; TSS; $ Local
DO; BOD; COD; SO4; authority
TN TP, Pb Total
Coliform
Ecosystem = Temporary shelter of - Monitoring of the crime 1. MoE
(Birds) staff-workers on wildlife especially the 2. DoE
aquatic birds Once every |l. DPWT ‘. DoAFF
6 months  |2. Contractor 4 Local
authority
2.3 Socio-economic resources
Resettlement - Resident of AHs, lose - Monitoring of the
their income in Prek livelihood of AHs 1. MoE
Takong | village. (7HHSs), lose their 1. DPWT 2. MEF
- Areaof 19.0736 hafor | income. Onchevery b rsel 3. DoE
construction and - Monitoring to ensure 6 months authority 4. DLMUPC
expansion of the STP that no encroachment to 5. DOWRAM
the STP area.
Livelihood, - Prek Takong | village - Monitoring of the staff-
occupations - Temporary shelter of worker selection by [ )
of the local staff-workers prioritize the locals, 2 DoE
community gender equality as well Once every (1. DPWT 3 DoLVT
and gender as the disability 6 months  |2. Contractor 4' S hi
- Monitoring of work withos e
safety 2
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i . Methodology and Monitoring IResponmb‘lef Monitoring
Resource Monitoring Locations =N = implementing s
Parameters Cycles = Institutions
Institutions
Road - Rd. 271, Hun Sen - Monitoring of the
Blvd. (60m) and Hun transportation (speed and 1. MoE
Neang Blvd. load) f DoE o
- Access Road (Channel | - Monitoring of the Once every |I. DPWT 3. DPWT
Maintenance Road) parking 3 months 2. Contractor ki
- Monitoring of the repair authority
of damaged road by the (local traffic
project police)
Public Health | - Infrastructure - Monitoring of solid-
and Safety construction site liquid waste
- Generator, vehicle and management at
machinery storage temporary shelter I. MoE
- Temporary shelter of - Monitoring of the clean 2.MOT
s}:laff—wl'orkers water :?uppl}* and Once every |1. DPWT 3. DoE :
- First aid room sanitation 3 n 4. DoLVT
PN 3 months |2. Contractor
- Monitoring of the safety 5. DoH
equipment and work 6. Local
safety authority
- Monitoring of the first
aid room

2. Methodology

The environmental monitoring consists of two key activities have been applied in this monitoring
stage, air and noise measurement; and water sampling and site monitoring in project area, the total
will be controlled and managed by a time-based work plan.

e Air, noise and water quality sampling:

Air and noise sampling will conduct by MoE once every six months. The water quality sampling
conducts once every six months according to EMP of IESIA report. All sampling water will be analyzed
by MoE lab in Phnom Penh.

e Road:

Monitoring of the transportation (speed and load), parking and the damage road by the project.
Monitoring locations such as Road.271, Hun Sen Blvd.(60m) and Hun Neang Blvd. and Access Road
for the Channel Maintenance Road.

e Public Health and Safety:
Monitoring of Solid Liquid Waste management at temporary shelter, the clean water supply &
sanitation and the safety equipment and work safety.

e Site monitoring:
Use environmental monitoring checklist, visual and interview with project workers and people are
living near the project area, and visual checking during the field observation on environmental
mitigation measure that implemented or rectified by contractor. Visual methodology also has been

applied for other environmental monitoring items; however, degree of impact has been recorded
and photographs to proof the impacts (good or bad) are used.

Environmental MonitoringReport Novarba2023 5
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2.1 Surface Water Sampling Process

For taken water samples, some important procedure had been applied in the following:

e Tools and equipment: water sampler, sample bottles, cool box, etc.
e Stamping the code number and sampling date on the sample bottle.
e Sampling taken was following the WHO technique for water sampling.

The samples would keep in the cool box quickly after taking, and at the same day were sent to MoE
Lab in Phnom Penh for analyzing the parameters as required by the Water Quality Survey.

Fgure 2: Water quality sampling tools and equipment

2.2 AirSampling Process

Air quality sampling was conducted on-site in the proposed project. The sampling equipment were
installed at a height of 1.2 to 1.5 meters above the ground, and air quality parameters were carried
out within 1 hour, 8 hours, 24 hours according to each parameter method. Air quality parameters
were analyzed in the laboratory of the MOE.

Environmental MonitoringReport Novarba2023 6
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2.3 Noise and Vibration Sampling Process

The noise and vibration were monitored from the material transportation, the operation of any
machinery, generator and vehicle.

Figure 5: Noise and Vibration sampling tools and equipment

3. Results
3.1 EnvironmentMonitoring kems
No. Ttem e | May-22| Jul-23 | Aug 23| Sep-23| Oct-23| Nov-23 Remark
Onec every Refer to monthly progress
1 T b .
opography & months v report submitted (Back data)
Onec every :
2 Hydrology v Ditto
i months
3 Surface water quality Onec every | Origina v Ditta
i months data
Onec every 2
4 Soil quality v Ditto
i months
Onec every | Original .
5 Air gualil Ditt
W i months data v e
I Moise and Vikration Onec every | Original v Ditta
§ months data
7 Ecosystem (Fish) Unecievery v Ditto
f months
8 Ecosystem (Birds) Oneclevetsy v Ditto
i months
9 Livelithood, occupations of the local commmunity and gender Orisc gvery v Ditta
i months
Onec every E
10 Road v v Ditto
3 months
11 Public Health and Safety DaeCievy v v Ditto
3 months
12 Site Safety Patrol form Every v v v v v Ditto
month
13 Others If neessary
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3.2 Monitoring of Topography
The project for Sewer System Development in Phnom Penh Environment Management

1. Monitoring form for Topography

Monitoring item: Monitoring indicator : Hiromasa Arai

The topography and the erosion at the infrastructure construction site
Topography Erosion at the road, protection dike's embankment and spoiled soil dumping site

Term Date Resulis

Location :Interception Facility

‘ — Detail : No.12, Result of site safety patrol (Items: 3-1 Erosion protection )

* No erosion due to complete capping concrete for steel sheet pile.

@' Unsatisfactory

Detail : No.12, Result of site safety patrol (Items: 3-1 Erosion protection )

Location :Channel Maintenance Road

2 | 10-Nov-2023
* No erosion a long the access road.(grass sodding was done)

@ Unsatisfactory

Detail : No.12, Result of site safety patrol (Items: 3-1 Erosion protection )

Location :Sewage Treatment Plant

3 | 10-Nov-2023
* No erosion a long the coffer dam.

The coffer dam is protected by grass sodding. Satisfactoryy Unsatisfactory

Comment/Condition

The Consultant Resident Engineer

Date of Return X
/T Wby | P02 \qﬂ\k@ };‘}A}/\

Takayuki NOJIMA
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3.3 Monitoring of Hydrology

The project for Sewer System Development in Phnom Penh Environmental Management

2. Monitoring form for Hydrology

Monitoring item: Monitoring indicator : Hiromasa Arai
Obstruction of the flow of pumped waste water
Hydrology
Term Date Results
Location :Trabeck Pumping station
Detail : No.12, Result of site safety patrol (Items: 3-7 Obstruction of water flow)
1 10-Nov-2023
*The watercourse from Trabeck pumping station was flow as normal
Unsatisfamary
Location :Downstream of drainage to Hun Neang road
Detail : No.12, Result of site safety patrol (Items: 3-7 Obstruction of water flow)
2 10-Nov-2023
*No obstruction was observed in the box culvert under Hun Neang Road,
Unsatisfactnry
Comment/Condition
The Consultant Resident Engineer
Date of Retarn \ﬂz
|7+11 INWfLO'Le’ 3 %;&K
Takayuki NOJIMA

Environmental MonitoringReport Novarba2023 10



3.4 Water Quality

Monitoring Report of “ The Projedt for Sewerage System Development in PhnomPenh

After analysis, the water quality readings were compared with the Cambodia standards following
to the Proclamation No. 116 B.K.MOE on the Introduction of Working Conditions for the Establishment
of Factory and Handy-Craft Project as shown in Table 3. The air quality readings were compared
with the Cambodia standards following to the Proclamation No. 120 B.K.MOE on the Introduction of
Working Condition for the Development of Infrastructure and Tourism Project as shown in the Table 4.

Table 1: Gambodia water quality standard and water quality in the project area (4 locations)

November-2023
No. Parameter Unit Standard Method May-21
No.1 No.2 No.3 No.4 Ave
1 | pH - 5590 | MethodpH 7.275 6.97 7.01 6.94 7.01 6.98
Meter
2 | Temperature Degree <40 Method 25 24.99 25.00 25.00 25.00 25.00
C Thermometer
Method
3 Turbidity NTU NV Digital Turbid 58.5 50.00 140.00 28.00 6.00 56.00
meter
Dissolved
4 | Oxygen mg/L 2075 | Method DO 0.25 1.30 5.70 3.20 6.60 42
Meter
(Do)
Total
5 Dissolved mg/L <2000 g/lethod 2540 2025 243.00 169.00 | 171.00 | 229.00 203.00
Solid (TDS)
Total
6 | Suspended mg/L <100 '\D/'ethc’d 2540 1295 8.00 4900 | 1800 | 3.00 19.5
Solid (TSS)
Biochemical
7 | Oxvgen mg/L <60 Method 5210 70.26 4245 | 2347 | 5767 | 1113 | 3360
Demand B
(BOD)5
Chemical
Oxygen Method
8 Demand mg/L <120 5220 B 129.75 71.00 39.00 88.00 | 21.00 54.75
(Cob)Cr
Sulphate Method 4500-
9 (SO4) mg/L <500 SO42-B 63 14.00 10.00 9.00 16.00 12.25
Total
10 | Nitrogen mg/L <40 Al 22.75 17.00 9.60 10.20 15.00 12.95
0102 45
(TN)
Total
11 | Phosphorus mg/L <6.0 Method JIS K 1.645 2.13 1.83 1.55 1.94 1.86
0102 46
ap)
12 | Lead (Pb) mg/L <0.3 '\Pﬂstg()d 3500- 05 ND ND 0.02 ND 0.005
Total Coli MPN/1 Method NF
13 form ooml <1000 T90-413 1.425%108 | 1.1x10° | 1.1x10° | 4.6x10% | 2.4x107 | 6.71x108

Source: Standard from Annex2 of Effluent for discharging Liquid waste on the Sub Decree No.103 SDC.PK On the
Amendment Article 4, Article 9, Article 11, Article 12, Article 17 and table of Annex 2, Annex 3, Annex 4 and Annex 5 of Sub-
decree 27 SDC.PK dated on 6th April, 1999 on Water Pollution Control that issued on June 29, 2021 of Royal government

Environmental MonitoringReport Novarba2023
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Monitoring Report of “The Project for Sewerage System Development in PhnomPenh
The project for Sewer Systemn Development in Phnom Penh Environmental Management

3. Monitoring form for Surface water quality

Monitoring item: Monitoring indicator : Hiromasa Arai

The water quality on the parameters: Temperature, pH, Turbidity, TDS, TSS,
S“T:"FC“ water DO, BOD, COD, SO4, TN, TP, Pb and Total Coliform

quality
Solid-liquid waste management

Term Date Results

The water quality on the parameters
Location : No.1 {Trabek pumping station)
| 03-MNov-23 | Detail : Attached file "3-1"

*Test resulis are below Cambodian standards.
Satisfactory Unsatisfactory
The water quality on the parameters

Location : No.2 (East and west side of STP in Cheung Aek Lake)
2 03-Nov-23 | Detail : Attached file "3-1"

*Test results are below Cambodian standards
@f Unsatisfactory
The water guality on the parameters

Location :No.3 (South side of STP in Cheung Aek Lake)
3 03-Now-23 | Detail : Attached file "3-1"
*Test results are below Cambodian standards

Unsatisfactory

Location :No.3 (STP from pond/outfall area after treatment)
4 03-Nov-23 | Detail : Attached file "3-1"
*Test results are below Cambodian standards

@ Unsatisfactory

The water quality on the parameters

Comment'Condition

The Consultant Resident Engineer

1 R 3033 P a4

Takayuki NOJINMA
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3.5 Monitoring of Soil Quality

The project for Sewer System Development in Phnom Penh Envirenmental Management

4. Monitoring form for Soil quality

Monitoring item: Monitering indicator : Hiromasa Arai
Solid-liquid waste management
Soil quality Spill, leak of fuel on the soil
Term Date Results
Solid-liquid waste management
Location :Interception Facility
Detail : No.12, Result of site safety patrol (Tlems: 3-10 other)
| PO * Mo solid-liquid waste spill on the soil Satisfactory/ Unsatisfactory
Spill, leak of fuel on the soil
Location [Interception Facility
Detail : No.12, Result of site safety patrol (Hems: 3-6 Oil leakage)
* No machine oil leaked on the soil Satisfactory / Unsatisfactory
Spill, leak of fuel on the soil
5 i Location : Chhannel Maintenace Road
Dretail : No 12, Result of site safety patrol (Items: 3-6 (il leakage)
* No machine oil leaked on the soil _ Satisfactory’/ Unsatisfactory
Solid-liquid waste management
Location : Sewage Treatment Plant{North side of STP)
Ditail : No. 12, Result of site safely patrol (Ttems: 3-10 other)
3 . * No solid-liguid waste spill on the soil " Satisfactory / Unsatisfactory
Spill, leak of fuel on the soil
Location : Sewage Treatment Plant{West side of §TF)
Detail : No,12, Result of site safety patrol (Ttems: 3-6 Oil leakage)
* No machine oil leaked on the soil _Satisfactory { Unsatisfactory
Comment/Condition
The Consultant Resident Engineer
Date of Return @‘
/i ‘N 2023 VE’) )z, A
Takayuki NOJIMA
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3.6 Air Quality

Based on the field observation on 03 — 04t November 2023, the construction works which comprise
of various activities could cause air pollution through exhausted gas from transportation vehicles, and
other machineries. Dust emission also causes air pollution by the transportation of construction
materials, excavated soil, and backfill sand. However, these activities will only cause air pollution in a
short period.

The air quality and noise level were monitored in the project area on 03 — 04t November 2023 in
order to follow up the impact from the project activities. According to the result below the air qualities
are below the standard so no air pollution from the construction activities (see in Table 2 below).

Table 2: Gambodia air quality standard and water quality in the projedt area (4 locations)

November-2023
No. Parameter Unit Standard | Duration May-21
No.1 No.2 No.3 No.4 Ave

Carbon
1| Morodde coy | mo/m3 | <20 8 hours 108 || 5360 | 1175 | 2110 | 3.024 | 2917
2 :‘“%"29)9” Dioxide | \ym3 | <010 | 24hours | 0016 | 0084 | 0.111 | 0015 | 0.051 0.065
3 f;gg; Dioxide mgim3 | <030 | 24hours | 0021 | 0404 | 0221 | 0058 | 0.024 | o0.176
4 | Ozone (03) mg/m3 | <0.2 Thour | 00008 | 0.210 | 0.127 | 0098 | 0.142 | o0.144
5 | Hydrogen Suffide |, NV NV ND ND ND ND ND ND

(H2S)

Total Suspended
6 | partcles (rap) | moim3 | <033 | 24hours | 0092 | 0.014 | 0019 | 0.018 | 0.017 | 0017
7 | Pm10 mg/m | <0.05 ; 0029 | 0023 | 0020 | 0023 | 0.028 | 0.023
8 | Pm25 mg/ni | <0.025 ; 0.021 | 0022 | 0.017 | 0020 | 0.024 | o0.020

Source: Standard from Proclamation No. 120 B.K.MOE on the Introduction of Working Condition for the Development of
Infrastructure and Tourism Project
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The project for Sewer System Development 1o Phoom Penh

5. Monitoring form for Air quality

Envirnnmental Managetient

Ml:-nitminE iter

Monitoring indicator ; Hiromasa Arai

Air quality

The material transportation on Rd. 271
The ador condition al construction sites

Air guality parameters: CO, NO2, 802, 03, PM10, PM2.5 and H28

Term Date

Results

The edor condition at construction sites
Location. | (Sewage Treatment Plant)
Detail : No, 12, Result of site safety patrol (Items:3-9 Order condition)

*Toilets are clean every day
< Satisfactory? Unsatisfactory

1 | 3-Nov-23

Adr quality parameters: CO, NO2, 802, 03, Pl’u'lll} PM2.5 and HES
Location. ] {Sewerage Treatment Plant)
Detail ; Attached file "5-1"

*Test results were found S02 and 03 increass a little bit compared to
Cambodian standards. Cause of the traffic on the public road near

the project site. Main heavy machinery work has been completed

al our site Satisfactory Unsatisfactory>|

2 | 3-Mov-23

Air quality parameters: CO, NOZ, 802, 03, PM10, PM2.5 and H28
Location. 2 {West side of STP)
Detail @ Attached file "5-1"
*Test resulis were found NO2 increase a little bit compared to
Cambodian standards, Cause of stariing construction of house near the observed area.
Main heavy machinery work has been completed at our site,

Satisfactory (E' Esatisi' ax:tu@

3 | 4-Nowv-23

Adr quality parameters: CO, NO2, 302, 03, PM10, PM2.5 and H28
Lecation. 3: (Channel Maintenance Road)

Detail : Attached file "5-1"

*Test results are below Cambodian standards

Unsatisfuclory

4 | 4-Mov-23

The odor condition at construction sites
Location.4: (Interception Facility)
Detail : No,12, Result of site safety patrol (ltems:3-9 Order condition)

*Toilets are clean every day
<__Satisfactory> Unsatisfactory

Adr quality parameters: CO, NO2, 802, 03, PMI10, PM2.5 and H25
Lacation.4: (Interception Facility)

Detail : Attached file "5-1"

*Test results are below Cambodian standards

omment/Conditic

Air unfﬂ‘, on locstion L incressed due o mtrmsma fra uc velume o

qu,‘L read cause b}r Pﬁffﬁ d?qu:. of s_l:“jr Lyi nfae, consFroefion

The Consultant

Date of Return

Resident Engineer

/T Wby ! 2025 \@Vb )4

_Takayuki NOJIMA

Environmental MonitoringReport Novarba2023

16



Monitoring Report of “The Project for Sewerage System Development in PhnomPenh
S ey —_ j_.

Location.2

(West side of STP)

Environmental MonitoringReport Novarba2023 17
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3.7 Monitoring of Noise and Vibration

Noise and vibration happened from the construction machinery such as excavation of drainage'
line, road cutting machine, driving sheet pile and transporting of top soil from the project site to
disposal site. In date of observation only few construction machineries (excavator and dump
trucks) are working on the platform in different place were close to residential area.

Table 3 show that the average noise level in daytime (62.84 dB(A)) is lower than maximum permitted
noise level in commercial and service areas and mix. The transportation of concrete and base course
materials by trucks so comparing the normal traffic situation, the transportation activities is much
lower. In conclusion, the higher noise level is not mainly from the construction activities but from the

traffic in the area itself.

Table 3: Noise standard and in the project area (6 locations)

November-2023
No. | Parameter | Unit | Standard | Duration | May-21

No.1 No.2 | No.3 | No.4 | No.5 | No.6 Ave

1 LAeq dB - 3 hours 59.06 58.90 | 55.70 | 57.50 | 58.90 | 63.00 | 62.50 | 59.41
2 LAF Max dB - 3 hours 84.86 80.80 | 81.90 | 83.30 | 84.50 | 87.20 | 84.80 | 83.75
3 LAF 5 dB <85dB 3 hours 59.98 64.70 | 60.30 | 60.40 | 62.20 | 65.80 | 63.68 | 62.84

Table 4: Vibration standard and in the project area (6 locations)

November-2023
No. | Parameter | Unit | Standard | Duration Mzaly B
No.1 | No.2 No.3 No.4 No.5 No6 Ave
1 LVA eg dB - 3hours | 43.88 | 38.80 | 40.30 | 80.90 81.40 90.00 79.40 | 68.46
2 LVA max dB - 3 hours 68.85 | 55.90 | 58.70 | 111.60 | 113.60 | 123.90 | 112.00 | 95.95
3 LVA 10 dB <75dB 3 hours 4558 | 41.00 | 44.30 | 32.00 39.00 39.40 38.90 | 39.10

Source: Standard from Proclamation No. 120 B.K.MOE on the Introduction of Working Condition for the Development of
Infrastructure and Tourism Project

Environmental MonitoringReport Novarba2023 18



Monitoring Report of “The Project for Sewerage System Development in PhnomPenh

The project for Sewer Sysiem Development in Phnom Penh Environmental Mragement

6. Monitoring form for Noise and Vibration

Monitering item: Monitoring indicator : Hiromasa Arai

The nodse and vibration from the material transportation, the operation of any
Moise and Vibeation | machinery, generator and vehicle
Moise and vibration {Unit; dB)

Term Date Results

The noise and vibration from the material ransportation, the operation of any
machinery, generator and vehicle

Location. 1 : (Sewage Treatment Plant)

Detail : Mo, 12, Besult of site safety patrol {ltems:3-4 Operation of machinery)

1 | 3330vgnaa | “Propec mimenacos sud carclal opecation

__Satisfactory/ Unsatisfactory

Moise and vibration (Unit: dB)
Detail : Attache file "6-1"
*Test results are below Japanese standards.
Cjﬁfﬁ_ﬁﬁfﬁ' Unsatisfactory

The noise and vibration from the material transportation, the operation of any
machinery, generator and vehicle

Location. 2 : (West side of STP)

Detail : MNo.1Z, Result of site safery patrol {liems:3-4 Operation of machinery )

i : /
3 1 Nov-2023 Proper maintenance and careful operation

<_Satisfactony/ Unsatisfactory

Moise and vibration (Unit: dB)
Detail - Attache file "6=1 "
*Test resulis are helow Japanese standards
< Satisfactory / Unsatisfactory

The noise and vibration from the material ransportation, the operation of any
machinery, generator and vehicle

Lecation. 3 ; (Channel Maintenance Road)

Drexail ; Mo, 12, Resel of site safety patrol (ltems: 3-4 Operation of machinery)

1 A-Nov-2073 *Proper maimntenance and careful up:mr.iun —
_ Satisfaciory/ Unsatisfactory

Noise and vibration (Unit: dB)
Detaal - Attache file "6-1"
*Test resulis are helow Japanese standards

{Eﬂlﬁﬂ_ﬂa-’ Unsatisfactory

Comment'Condition

The Consuliant

P \@ b

Takayuki NOJIMA

Environmental MonitoringReport Novarba2023
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The project for Sewer System Development in Phoom Penh Enviranmental Mnagement

6. Monitoring form for Noise and Vibration

Monitoring item: Monitoring indicator ;: Hiromasa Arai
L 1he notse and vibration from the material transportation, the operation of any
h_\_msr:- gud machincry, generator and vehicle
Yibration ) N
Muoise and vibration (Unit; dB)
Term Dhate Results
The noise and vibration from the material transportation, the operation of uny
machinery, generator and vehicle
Loeation. 4 : (Interception Facilily)
Dietzil - Ne. 12, Besult of site safety patrol (Ttems:3-4 Operation of maclinery)
4 04-MoveT3 *Proper maintenance and careful operation

£ Satisfactor®/ Unsatisfactory

Moise and vibration (Unit: dB)
Dietail : Attache file "6-1"
*Test results are below Japanese standards

m# Unsatisfactory

The noize and vibration from the material transportation, the operation of any
machinery, generator and velicle

Location. 5: (Rd,271)
Detail : Ne 12, Result of site safety patrol ([lems:3-4 Operation of machinery)
5 04-Nov-23 *Test rosults are below Japanese standards
mi Linsatisfactory
Muoise and vibration (Unit: dB)
Detanl ¢ Attache file "6-1"
*Test results are below Japanese standards

< Satisfactomy Unsatisfactory

The noise and vibration from the malerial fransportation, the operation of any
machinery, generator and vehicle

Location. & (Temporary of workshop)

Dietail : N 12, Result of site safety patrol (Tlems:3-4 Operation of machincry)

6 | 03-Mov-23 | *Proper maintenance and careful operation m‘ Linsatisfactory
Moise and vibration (Unit: dB)

Dretan] = Attache file "6-1"

*Teal resulls are below Japanese standards,

C__Satisfactordy’ Unsatisfactory

Comment'Condition

The Consultant Fesident Engineer
Date of Return \@n% I
fHh ! Aoy 3023 |~ M
Takayukis NOIJIMA
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Environmental MonitoringReport Novarba2023

Molse and Vibration

Location. 1

{Sewerage Treatment Plant)

Moise and Vibraton

Location.?

(West side of STF)

Noise and Vibration

Location. 3

{(Channel Maintenance Foad)
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3.8 Monitoring of Ecosystem

The project for Sewer Syatem Development in Phnom Penh Environmental Manapement

7. Monitoring form for Ecosystem (Fish)

Maonitoring item: Monitoring indicator : Hiromasa Arai

Solid-liguid waste management

Ecosystem (Fish) The water quality parameters; pH, Turbidity, TDS, TSS, DO, BOD, COD, S04,
TN, TP, P and Total Coliform

Term Date Results

Solid-liquid waste management

Location : Location. 2 (East side of STP in Cheung Ack Lake)

Detail : Mo.12, Result of site safety patrol{Ttems: 3-10 Other )

*Test results gre below Cambodian standards

i SNl Unsahsfaclm}-

The water quality on the parameters

Location : Location. 2 (Egst side of STP in Cheung Ack Lake)

Detail : Attached file "3-1"

*Test results are below Cambodian standards
(MUnsatisfxtm}r
Comment'Condition

The Consultant Resident Engineer

B by 03} ‘B A

T:lhl}"l.lki NOJIMA
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8. Monitoring form for Ecosystem (Birds)

Monitoring item: Monitoring indicator : Hiromasa Arai

The crime on wildlife especially the aguatic bird
Ecosystemn (Birds)

Term Date Results

The erime on wildlife especially the aguatic bird

Location :Sewage Treatment Plant, Chhanel Maintenance Road

I 10-Nov-2023 | and Interception facility

Detail : No.12, Result of site safety patrel (Items:3-5 Crime on wildlifc)

*Have not confirmed crime on aquatic bird CSatisfactory PUnsatisfactory
Comment/Condition
The Consultant Resident Engineer

A P a4

Takayuki NOJIMA

9. Monitoring form for Livelihood, occupations of the local community and gender

Monitoring item: Monitoring indicator : Hiromasa Arai

Livelihood, occupations | The staff-worker selection by prioritize the locals, gender equality as well as the disability
of the local community

and gender Work safety

Term Date Resulis

The staff-worker selection by prioritize the locals, gender equality as well as the disability

Location :Sewage Treatment Plant,Channel Maintenance Road, and Interception Facility
Detail : No.12, Result of site safety patrol (Items:3-10 Other)
* Employment is done equal.

satisfactory ) Unsatisfactory
1 | 10-Nov-23

Work Safety

Location :Sewage Treatment Plant,Channel Maintenance Road, and Interception Facility
Detail : No.12, Result of site safety patrol (Items: 7 )

* All the workers and staff had provided safety education

And requirement personal protective equipment,

@@Jmaﬁsfaﬂow

Comment/Condition
The Consultant Resident Engineer
Date of Return \@\/‘?\\
fih ‘N 2003 YA

Takayuki NOJIMA
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3.9 Monitoring of Road

The project for Sewer System Develogment in Phoom Peal Environmenial Managensent

10. Monitoring form for Road

Monitoring item: Monitoring indicator © Hiromasa Arai

The transporiation (speed and load)

Road The parking

The repair of damaged road by the project

Term Date Results

The transportation (speed and load)

Location : Sewage Treatment Plant and Channel Maintenance Road
Detail : Entrance of Sewage Treatment Plan

*Overspeed and overload are not observed,

 Satisfactory» Unsatisfactory

The parking
1 10-Mow-23 | Detail : Entrance of Sewerage Treatment Plant
*[llegal parking near the site is not ohserved.

mimuﬂ'ﬂcmq

The repair of damaged road by the project
Detail ; Check the Hun Neang Road
*Observed that road damaged by land owner's machinery

Satisfactory /(nsatisfactory

Thie transportation (speed and load)
Location ; Interception Facility

Detail ; Enfrance of Interception Facility
*verspeed and overload are not observed.

Satisfactory JUnsatisfactory

P 10-Mew-23 | The parking
Dretail : Entrance of Interception Facility

*llepal parking near the site is not observed. ﬁm Insatisfactory
The repair of demaged road by the project

Detail 3 271 road

*Mo damage to roads ohserved, mlnntisfacmw

The rood dmnaed Lecation it S'}TH‘INFI}M'[? repai. 4his o b oo
by preject conshuction activities .

The Consultant Resident Engineer

J%Ejn??r}“ﬂ}ﬁ \ﬁgﬁ}'\ y 25 M

Takayuki NOJIMA

Comment/Condition
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The project fior Sewer System Development in Phnom Peah Environmental Manazement

Before After
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The project for Sewer System Development in Phnorn Peah Environmental Management

Part of road damaged condition and photo
Road damage was observed at the entrance to the landowner's backfill area on the side of the zite.
Dietail photo

Point of road damage will be discussed and repaired by landowner and road manager.
# The road damage point was temporarily repaired .
{backfilled with sand and Install steel plates to prevent
settlement)
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3.10 Monitoring of Public Health and Safety

The project for Sewer Sysiean Development in Phnom Penh Environmental Mnagement

11. Monitoring form for Public Health and Safety

Monitoring item: | Monitoring indicator @ Hiromasa Arai

Solid-liguid waste management at temporary shelter
Public Health and The clean water supply and sanitation

Safety The safety equipment and work safety

The first aid room

Tetm Daie Results
Solid-liquid waste management al lemporary shelter

Location :Sewage Treatment Plant and Interception Facility
Detail : Mo.12, Result of site safety patrol (liems: 3-10 Other )
* Mo solid-liquid waste spill on the soil and no odor
atisfactory MInsatisfaciory

The clean water supply and sanitation
Location :Sewage Treatment Plant
Detail : No.1 2, Result of site safety patrol (Items: 2-6 Water Supply)
*Use waler supply from PPWSA .(Interception Facility And STP)
tisfactory SUnsatisfactory

The sa uipment and work safe

1| 10-Nov-23 ety e St
Location :Sewage Treatment Plant, Channel Maintenance Road, and Interception Facility
Detail : Mo.12, Result of sate safety patrol

{Ttems: 6 and 7 Safety and Protective equipment)

* Provided safety education and proper protective cquipment

CSatisfactory PUnsatisfactory

Tools checking before use

The first aid room
Location : Kubota and Norak Office
Dietail : No.12, Result of site safety patrol (Trems;  2-5 ]

mati.ﬂfaclnry

* Confirm first aid kit and Emergency equipment

Comment'Condition

The Consultant Resident Engineer

i LY,

Takayuki NOJIMX
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3.11 Site Safety Patrol

The project for Sewer System Development in Phoom Penh Environment Management

12 Site Safety Patrol Check Sheet

Location ! Sewarage Treatment Plant
Channel Maintenance road Inspector ;: Vann Sani
Interception Facility
Diate :10-November-2023 Time :09 : 00 am
Waork Description
No. Ltem Eval | No. Item Eval
1 Site Security/Safety 4 Earthwork
1-1 | Penmeter fencing O 4-1 | Earthwork amrangement/planning O
1-2 | Sigmage 0 42 | Shonng i
1-3 | Lighting O 4-3 | Site secunity/signage O
14 | Other ] 44 | Other :
4 Site cleaning/hygiene 5 Scaffold
2-1 | Site “ | 3-1 | Condition of scaffolds o
23 | Office O 5-2 | Condition of foundation 0
2-3 | Road o 5-3 | Condition of supports o
24 | Latrines O 54 | Site secunity/signage O
2.5 | First aid room s} 5-5 | Other o
2-6 | Water supply O |6 Safety equipment
2-7 | Other O 6-1 | Equpment condition O
3 Environment 6-2 | Wire condition 8]
3-1 | Erosion protection O 6-3 | Hoist work procedure O
3-2 | Dust protection O 64 | Site security/'signage O
3-3 | Dust bins‘waste collection O 6-5 | Other O
34 | Operation of machinery o |7 Protective Equipment
3.5 | Cnme on wildlife | 7-1 | Helmet
3-6 | Oilleakage O 7-2 | Work wear o
3.7 | Obstruction of water flow O 7-3 | Protective footwear 0
3-8 | Separation of garbage QO 74 | Work gloves
3-9 | Odor condition 0 7-5 | Protective eyewear o
3-10 | Other O | 7-6 | Mask o}
7-7 | Safety hamess O
7-8 | Other o
| Evaluation | 0 | O | Improve | A | Unsafe | | NiA IE
Comment -
It was observed that the worker was not wearing personal protective eguipment properly.
Unusad materials should be removed, and the site should be properdy cleaned. [SDB]
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1K1y

T PO B erN g METAWATER

b’)l.q Development in Phnom Penh

HSE Monthly Safety Fatrol Record
Date: 10fNovember/2023  Time: 09:00 am

Location: Sewerage Treatment Plan, Channel Malmtenacnoe Road, and Interception Fatiltty
Mo Phaoto of Before Photo of Improvement Action
r i B -
Mir. Sameth
1
Date Close
10-Now-2023
Mr. Sameth
2
Unused materials should be removed, and the site should be properly ceaned, [SDE] D= Sl
! i 10-Noy-2023
.I.-l:l:h'll.'r of site safety pal:ml
Record by
Mr. Vann Sar
Check site safety, heaith, amd envirenmental conditions at Date Close
the Sewerage Treatment Plan, Channel Mintenance Road, and Interception Fadlity. 10-Now-2023
For Suggestion:
- Please continee to take care and wear proper PPE, such as fall arrest, to avoid dropping materials on someane
during the removal workshaop.
" A flagman should be assigned to safety controd for hesvy machinery for ifting and sail removal from the
wiorkshop.
Acticn by: Chacked by: W Confirmed by: Confirmed by:
. = ( | éx _—
- o !
/ﬁ _ M‘lj @ W g0 H'I‘tfmasa(th
Engineer HSE En-jneer r HSE Chief Enginesr Chief Engineer
Morak Morak Kubota Kubata Kubata
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4. Conclusion

The project location is in a region of the city where urbanization, economic development, and
population growth are all on the rise. As a result of these factors, an increasing amount of wastewater
is discharged from the city center, including from households, industries, restaurants, and hotels,
and some of it has been connected to sewer systems while others have not, resulting in severe
environmental problems such as water and air pollution.

The result of environmental monitoring showing that before construction start in May 2021 to after
finish construction in November 2023 is as follows:

4.1 Topography

Within the project area, the topography and erosion on the construction site were satisfactory.
However, as indicated by road observations, there is a damaged road on the Hun Neang Road
caused by neighboring construction activity.

4.2 Hydrology

The flow of pump waste water at Trabeck Pumping Station, as well as the downstream drainage
to Hun Neang Road, are unaffected. A bridge is being constructed near the box culvert that crosses
Hun Neang Road. It was, however, noted, and the water flowed regularly.

4.3 Surface of Water quality

The MOE laboratory test of the water quality verifies that it is within the acceptable limits
specified by Cambodian standards. The negatively impacted area was found to be on the south side
of the STP, which had been contaminated by nearby filling work. Despite the fact that the pollution
level is not extremely harmful, the water should not be consumed.

4.4 Soil quality

By providing appropriate toilets on all construction sites, the liquid waste generated by the project
sites and worker camps was adequately managed. All machinery was inspected to ensure that no
gasoline was spilled on the ground.

4.5 Air quality

As a result of the air quality obtained from the MOE laboratory, all parameters, including CO, NO2,
S02, 03, and TSP, were found to be lower than the Cambodian standard, implying that the project
area has safe air quality that does not harm the environment or human health. Although the air quality
is not hazardous, precautions should be taken to prevent and mitigate the project's impact.

4.6 Noise and vibration

The traffic on the existing Hun Neang Road has risen in recent months due to divers traffic from sky
bridge construction. The average noise level in the project area exceeds the Cambodian standard.
However, we observed that the project operations generate no hazardous noise or vibration at the
nearby project sites.

4.7 Safety

Workers are equipped with PPE (Personal Protection Equipment) during working hours on the
construction site. Safety tools such as an iron fence, traffic signs, firefighting equipment, helmets,
boots, glasses, a safety belt, and gloves have been provided to workers and installed on the
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construction site to ensure the safety of the workers and workplaces. The safety signs were installed
ahead of the construction sites to inform road users to slow down, pay attention, and avoid traffic
accidents. Every morning, workers join morning exercise and toolbox meetings before starting work.
The morning exercise and toolbox meeting checked the condition of the workers' health to avoid
accidents. The workers have been selected daily to point out any recommendations or unsafe
activities observed at the site.

5. Recommendation

Based on the field observation and the results of environmental quality (water and air quality) from
the laboratory analysis, some recommendations should be considered as follows:

e Regularly check and monitor the project activities to ensure that there is no discharge of polluted
water into the environment without proper treatment.

e Follow the Cambodian regulations on water, wastewater management, air pollution control,
and other national and international standards if there are any wastewater generation activities
causing air pollution emissions from the project.

e Observe the pollution change in this area or no change due to the construction works and
cooperate closely with the local authorities and other environmental experts from both private
and public parties to control the pollution.

e Wastewater Treatment Plants and any wastewater control facility must be undertaken to
prevent and minimize the negative impacts on the environment and humans.

e Set up mitigation measures to prevent and minimize the negative impacts of air pollution on
the environment and humans.

e Regularly monitor the project's work to ensure that there is no air pollution emission.

e The contractor must spray water regularly while working at the site and on the access road in
order to prevent dust emissions to passengers or residents living near the site.

Remark:

Name and Signature

Environmental MonitoringReport Novarba2023 32



