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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

EAECUTIVE SUMMARY

The Sihanoukville Port, located at the south end of the Cambodia Growth Corridor
and in Preah Sihanouk Province, is the sole international deep sea port in the Kingdom of
Cambodia supporting the national economic and industrial activities.

The container transaction volume of Sihanoukville is increasing at 10% on an
average over the last five years after 2009 due to strong economic growth led by the
garment industry. On the other hand, the container throughput of Sihanoukville Port is
reaching its handling capacity limit.

Nevertheless, the operation body of the port, the Port Authority of Sihanoukville (PAS),
has a short-term plan to strengthen the handling capacity by having additional cranes. The
container throughput is expected to reach the handling capacity limit in 2023. Moreover, GDP
growth rate of Cambodia has steadily recorded over 7% on an annual average over the last
ten years and stronger economic activity is expected after the economic convergence of
ASEAN in 2015. With the above mentioned economic circumstance, the development of new
container terminal and associated structures in the Sihanoukville Port is planned as a yen
| oan project of the ASihanoukville Por.t New Cor

The Sihanoukville Port New Container Terminal Development Project (The Project)
i s other PASG6s project after the Sihanoukvil/
Project, which is being implemented under the financing of Japan. The Project is
considered as one of the new priority projects in Cambodia. Based on a feasibility study,
it is found that the project could be economically viable. This means that if the project is
built, the capability to |ift the containers
economic growth.

Although the project will be able to contribute to socio-economic development,
however, it can cause some adversely negative impacts, requiring an Environmental and
Social Impact Assessment (ESIA) to identify the potential impacts of natural resources and
socioeconomic ones as stated in the Sub-Decree on Environmental Impact Assessment
Process.

The study is carried out based on the MoE's general guidelines in 2009 for quantitative
and qualitative approaches to submit to the MoE for review and approval.

The purpose of the study is to observe obviously current conditions of naturally
environment resources and socioeconomic environment in order to analyze the possible
impacts of the project activities and to prepare mitigation measures to minimize those
impacts. The specific objectives are to:

Examine environmental resources in and around the project area;

Define scope of major positive and negative impacts by the project phases;
Assess the potential impacts by the project phases;

Provide mitigation measures to mitigate negative impacts;

Prepare Environmental Management Plan (EMP) to minimize those impacts; and
Provide a reference document for the MoE in decision-making process of the
project.

The overall objective is to ensure sustainable environmental conservation and all
negative impacts on natural and socioeconomic environments are acknowledged and
properly considered prior to implementing the project.
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Main laws related to Sihanoukville Port New Container Terminal Development
Project include: law on environmental protection and natural resource management, law
on land management, urban planning and construction, land law, labor law, labour law,
law on road, law on land traffic, investment law, and law on amendment of investment
law. Main subdecrees are: subdecree on environmental impact assessment process, sub-
decree on water pollution control, sub-decree on solid waste management, subdecree on
air pollution control and noise disturbance, subdecree on construction permit, subdecree
on urbanization of city, municipality and urban areas. The esia study also complied with
the prakas on the general guidelines for report in 2009. In addition, the study also
included the national strategic plan, the rectangular stratergy phase iii, international
conventions and protocols, principle guidelines of JICA for social and environmental
studies in 2010, and japan bank for international cooperation guidelines for confirmation
of environmental and social considerations 2015.

3.1 Geographical Location

Sihanoukville Port New Container Terminal Development Project is located in Sangkat
3, Preah Sihanoukville municipality of Preah Sihanouk Province. It is about 2 3 km from
Phnom Penh City. The project location can be reached by National Road No. 4 from Phnom
Penh City to Preah Sihanoukville province about 2 3 Bm. It then turns right, which is in front
of the port, and travels along by Samdech Hun Sen road about 1 . Kn.

3.2 Size and Magnitude of The Project

3.2.1 Port Facility Design
3.2.1.1 Basic Concept of Design
Existing container terminal with depth of -10.5 m can accommodate only 25,000 DWT
class container vessels (around 2,000 TEUs), so-called Under-Panamax size. On the other
hand, the large-size trend of container vessels has been worldwide observed. In East Asia
Region Route, 60,000 DWT class container vessels (around 4,000 TEUs) have drastically
increased, and it is supposed that 60,000 DWT class container vessels will ply Sihanoukville
Port along with steady increase in container cargoes. In order to meet the large-size vessel
trend, PAS eagerly requested the berth facilty to accommodate Over-Panamax size
container vessels. It is fact that accommodating Over-Panamax size container vessels are
considerable advantage of port sales for shipping lines.
1) Target Vessel
One Over-Panamax size container vessel for 1 berth
Maximum. 60,000 DWT: Draft =13.8 m, LOA =285 m, Beam=40.0 m
Two Under-Panamax size container vessel for 1 berth
8,000 DWT~15,000 DWT: Draft= 7.3 m~ 9.0 m, LOA= 127 m~158 m,
Beam=20.4 m~24.5m
2) Container Terminal Capacity: Phase | (350 m berth length), Phases Il and 11l (300 m
berth length) Phase I: 450,000 TEUs /year
Phase II: 400,000 TEUs /year
Phase lll. 400,000 TEUs/year
3) Container Handling Method
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Quayside Container Crane (QC) + RTG + Tractor trailer
4) Tide

LWL=+0.0 m CDL

HWL=+1.43 m CDL

(for Multipurpose Terminal Project)

3.2.1.2 Container Berth
The four alternatives were studied for the preliminary design of container berth
considering structural and construction cost, maintenance aspects, environmental impact,
construction aspects and etc. The alternatives are: 1) Steel Pipe Sheet Piles Structure, 2)
Concrete Deck on Steel Pipe Pile, 3) Concrete Block Method, and 4) Concrete Deck on Steel
Pipe Pile and Strut Beam.

In consideration of the quay structural comparison, Concrete Deck on the Steel Pipe
Pile & Strut Beam is supposed to appropriate, its typical section as shown in Figure 3-1.

However, its disadvantage should be well-considered. It is noted that other quay
structure types exceed the Concrete Deck on the Steel Pipe Pile & Strut Beam in some
aspects. The Consultant suggests to be adopted the Concrete Deck on the Steel Pipe Pile &
Strut Beam structural method based on the comprehensive evaluation results. Especially the
maintenance issues for the steel piles and the concrete deck explained that maintenance
cost of the Concrete Deck on the Steel Pipe Pile & Strut Beam for 350m in length is
estimated about 1.2 million USD for 50 years.

In the comparison of the quay structural method, Construction cost for 350m of
Concrete block structural method could be higher about 3.7 million USD than the Steel Pipe
Pile & Strut Beam structural method. Therefore, the Concrete Deck on the Steel Pipe Pile &
Strut Beam is still economical in consideration with the maintenance cost for 50 years.

3.2.1.3 Reclamation and Soil Improvement
The comparatively good dredged materials such as rock layer and sandy layer will be
used to fill in the reclamation area. The special soil improvement is not considered. For the
seawall construction for the protection of the reclaimed area, the very soft layer is planned to
replace the good sand to keep the stability of the seawalls. The plan for sand replacement for
the soft layer having 6.5 m thickness at the seawall area and seawall structural section is
shown in Figure 3-2.

3.2.1.4 Access Channel and Turning Basin
The general layout plan of dredging is shown in Figure 3-3. The length of access
channel is approximately 4.5 km from the port entrance as Sta.0+000 to seaward up to -13.5
m contour line. The turning basin covers the area between the new container berth (Phase I)
and MPT with water area of approximately 49 ha (486,000 m2). The total volume of dredging
is 3.98 million m*.
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3.2.1.5 Yard Layout of New Container Terminal

The Yard Layout of No. 1 Container Terminal in Phase 1, is shown in Figure 3-4.

3.2.1.6 Administration Building, Maintenance Building, Gate, Inspection
Facility, and Required Facilities

The required facilities and equipment for the new container terminal are:

Administration Building: 2,500 m2 , RC structure 4 stories

Workers building: 600 m2 (RC structure)

Terminal Gate: 820 m2 RC Structure (3 lanes for In, 4 lanes for out)
Maintenance work shop: 1200 m2 (RC structure, maintenance office in second
stories)

Fuel Station: 400 m2 (Fuel reservoir tank & distributer)

Generator house and sub-station : 300 m2 ( Three generators, panels &
transformer)

Parking Place of In-yard Car (Tractor head & Yard Chassis)

Animal, Plant and Health Inspection Station

Dangerous Goods Temporary Storage Plant (installed in the container storage area)
Waiting Space for Road-chassis

Over-height Attachment Space (Maintenance Space)

Parking Area of Terminal-use Vehicles

Night Lighting Tower

Container Freight Station (CFS) (installed outside of Container Terminal)

Each scale of facilities and equipment should be determined at the detailed design stage.
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Figure 3-1: Typical Section of Quay Structure
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Figure 3-4: Yard Layout of Container Terminal No. 1 (Phase I)

3.2.1.7 Yard Layout of New Container Terminal

Non-destructive inspection facilities such as the X-ray inspection facility should be
installed outside of the Gate of the New Container Terminal together with the gate reception
house which consists of Police, Custom and CAM-CONTROL, in order to shorten waiting
time of the trailers at gates of the New Container Terminal. These inspection equipment and
facilities are provided by Customs, PAS will be provided the inspection yard at designated
location as shown in Figure 3-5. The scale of facilities and equipment should be determined
at the detailed design stage.
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Figure 3-5: Location and Area of Customs Inspection Yard

3.2.1.8 Cargo Handling Equipment
a) Quayside Container Crane (QC)
The quayside container cranes with outreach response to the Post-Panamax-type
container ships of 40 m beam (16 rows on deck) stacking 6,000 TEUs containers must be
selected. The main specifications are shown in Table 3-1.

Table 3-1: Main Particulars of Quayside Container Crane (QC)

Main Particulars Unit Value Remarks
40.6 For container
Rated Load ton 40.6 For hatch cover
50 For cargo
Span m 30
Outreach 44,2
Supply Power A.C. 6.6 Kv, 50 Hz, 3 Phase

b) Rubber Tyred Transfer Crane (RTG)

The main specification of the rubber tyred gantry crane is that it has the capability to
stack containers 1 over 5 high, and the other specifications are shown in Table 3-2.

Table 3-2: Main Particulars of Rubber Tyred Gantry Crane

Main Particulars Unit Value/Remarks
Rated Load LT 40
Type of Spreader m Single lift
(20/40 FT Telescopic Spreader)
Span m 30
Container Arrangement row 6
(0 + 6) Arrangement
Power Source Diesel-Engine Generator Sets
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3.2.2 Preliminary Design of Access Road and Bridge
3.2.2.1 Alignment of Access Road and Bridge for Phase |
The road alignment has been planned to take advantage of the minimum amount of
land between the road site and SEZ. Additionally, the current roadside housing and stores
are not affected by this road plan. The road alignment plan is shown in Figure 3-6.

Figure 3-6: Alignment Plan of Access Road to New Port

3.2.2.2 Intersection of National Road No.4

The National Highway Route 4 intersection is selected as the starting point for the
access road since it has minimal impact caused by traffic increase from the new port.

At the intersection of National Road No. 4, traffic arises due to traffic from Phnom Penh
taking right turn when the traffic towards the port is concentrated. Therefore, the plan to add
two more lanes for right turn towards the New Port and SEZ has been done in order to
alleviate National Road No. 4 traffic. The plan is to widen the 250 m length lane and the
150m divergent lane. Intersection plan of National Road No. 4 is shown in Figure 3-7.

ik JRCt

R4 Wide

ning A;‘ga;.' 5

Figure 3-7: Intersection Plan of National Road No. 4
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The current lane configuration is composed of #1 and #2 and #3 as indicated below.
The area between #2 and #3 shall be treated as green belt. The green belt is aimed at
reducing the cost impact as much as possible to the project because widening maintenance
has been carried out in 2015. For this purpose, the existing 4 lanes road shall be upgraded to
5 lanes road by changing the green belt to roadway. We foresee that it shall facilitate the
traffic flow by this option. Existing cross section is shown in Figure 3-8.

Figure 3-8: Plan Cross Section

3.2.2.3 Bridge Design for Phase |
An access bridge for the terminal is planned from the access road to the new container
terminal, where small fishing vessels are capable to pass beneath the bridge. The bridge is
planned at 18 m in width (two lanes for each way with one walkway), the bridge is 100 m in
length and made by R.C. structural piers and P.C. structural beams.
1) Bridge Length: 100.0 m

New Port |

3500 3500 _

AL

Figure 3-9: Bridge Length and Clearance Width

2) Design Criteria: Specifications for Highway Bridges (Japan Road Association)

3) Approach Slope Grade: 4.0%

Due to the reason that the majority of traffic is large trailer, low-gradient has been
adopted inthe planning.

4) Clearance height of under Bridge: H=6.0 m

Clearance of 6.0 m has been adopted for small fishing boats to pass after considering
the consultation with PAS.
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Figure 3-10: General layout plan of new container terminal
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3.3 Dumping Site

3.3.1 Dumping Site of Multipurpose Terminal Project

The two sites in seaside at 5 km3tiestwenét t
designated as dumping siint eMPT oRr odjreecdtg.e dT hnea t ceu m
abundant remaining capacity even after compl et
choice for the dumping site of new container t e

The deep spots were designat ed oafs Ddlu mipsi ntgh es i
dumping site wi$HR deptamdoft hEDIspace f 2dm nm hies s
designed as the capacity. Th®® &aodatheapgasigyped
volume of MPT and new containen *medmBna&l mpt bj e
respectivel y. Therefore, t he r e*mati ntimeg a«ampmlce tt
proposed project.

| Dredging |
Area g

NAVIGATION CHANNEL /

¢ ' OIL SUPPLY BERTH
\ TURNING BASIN

IL SUPPLY BERT!

TURNING BASIN

MULTIPURPOSE BERTH BOX

\ 2% /o I ¥ MULTIPURPOSE BERTH
N QUAY FOUNDA ';1 u | QUAY FOUNDATION
4 . \ K
/

w \
-\;\\_‘ p 2 umpi \, _“h‘ A . i {
- . : .8 /" DEK KOUL ISLAND /

ek 15 00 Dumping Area
(5 km from port)

Figure 3-11: Location Map of Dumping Sites

3.3.2 Alternatives

The seasi de and l an
alternatives for dumpi n
percentage of dredged soig
FigB3fi2 and seems to be m¢
net dumping 3val uméd, | i amd
esti matesd amgc capacity of
considering waé.e4 rmiofnltido

features of l andsi de du

estimated bel ow.

Capacity: 6.4 million m® Fi gBi2 Dredged Soil in
Project

Area: 1800 m x 1800 m

Height of embankment: 2 m

Dump truck: 14 m® type truck x 457,143

Construction schedule: 21 months
Traffic of dump trucks: 870 trucks per day

13



Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project
3.3.3 Evaluation of Alternatives

The details of dumping sites wild/l be studie
basic properties of alteBBatndesastaeasmmahezsdpen
(seaside) in both technical and environmental e
Table 3-3: Comparison of Alternatives on Dumping Site

Alternatives
Contents Plan A Plan B
Description In seaside In landside
Th - . . The site selection is very difficult. The
e remaining capacity of dumping . b to the proiect site
Site sites of MPT Project will be used for sﬁesfmt;st € nearto | Proj ional
Selection | the proposed project. and far from residential areas, nationa
parks, and reserved areas.
c Excellent Bad
2 A waterproof type of dump trucks are
c_:sc Construct | The similar types of the split barge necessary to carry dredged sediments
Y ion used in MPT Project can be also used | from dredging sites to dumping sites.
w Equipme | in the proposed project. Those trucks need to be imported and
3 nt very expensive.
£ Excellent Bad
(8] H Al
it Transportation of dredged material: not Transportatlpn of dredged material:
; very expensive
Cost Very expensive . . Construction of dumping site: very
Construction of dumping site: no cost .
expensive
Excellent Bad
Total Excellent Bad
g_he dl_Jmplng cauas',es'sedlment The water quality of water discharge
isersion. The monitoring data of f ) . .
. o : rom dumping site will be acceptable
Pollution | turbidity in MPT Project was less than ) )
with appropriate treatment.
threshold.
Good Good
The extent of impacts on natural
Serious impacts on natural environment is depends on site
environment are not expected because | selection. In case of sites far from
Natural | the monitoring data in MPT Project residential areas, the sites must be
S | Environm | was less than threshold and the valuable areas on natural environment.
= ent dumping sites are located in far from In case of sites near residential areas,
c—:’s national parks and reserved areas. serious impacts on natural
o environment are not expected
w Good Unknown
g The extent of impacts on social
S environment is depends on site
E selection. In case of sites far from
2 residential areas, serious impacts on
w No serious impact on social social environment are not expected.
Social environment is expected, because the | In case of sites near residential areas,
Environm | dumping sites are far from residential serious impacts on social environment
ent areas. are expected. Besides, transportation
of dredged material is necessary in
both cases. Traffic jam is expected,
and leaking sediment from dump
trucks soils the surface of roads.
Good Unknown or Bad
Total Good Bad
Overa_ll Reccomended Not Recommended
Evaluation
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3.4 Sources of Materials for Project Construction

3.4.1 Sand Resource

Sihanoukville Port New Container Terminal Development Project will use sand from the
sources AS mentioned in Table 3-4. This sand will be supplied by a local firm having the
license from MoE and win official procurement.

Table 3-4: Source and distance from source to the project site

No. Description Quarry Name From source to project |Document Status
site
1 | River Sand Srae Ambel River 7 km by sea Approved
2 | River Sand Steung River No. 5 30 km by sea Approved
3 | Mountain Sand | Kbal Chhay 25 km by land Approved
4 | Mountain Sand | Otres 15 km by land Approved

3.4.2 Steel and Cement
Steel will be imported from Japan. The other materials for the project construction
including cement and others will be bought from local markets.

3.5 Quantities of Materials for Project Construction

Quantities of materials needed for the project are summerized as in tables 3-5 and 3-6.

Table 3-5: Quantities of materials for the project construction (Package 1)

Construction Work Items (Package 1) Unit Quantity
1 | Temporary works
1.1 | Mobilization and demobilization lump sum 1
1.2 | Temporary works lump sum 1
2 | Dredging works
2.1 | Dredging access channel (-13.5m)
1) Dredging Soil m° 1.207.000
2) Dredging weathered rock m° 93.000
3) Dredging rock m° 16.000
2.2 |Dredging port basin (-13.5m)
1) Dredging Soil m° 2.551.000
2) Dredging weathered rock m® 80.000
3) Dredging rock m° 12.000
2.3 | Dredging berth box (-14.0m)
1) Dredging soil m® 18.000
2.4 | Transport and disposal dredged materials m® 3.177.000
3 | Reclamation works
3.1 | Reclamation of dredged materials m® 800.000
3.2 | Reclamation of sand materials (including settlement volume) m® 700.000
4 | Revetment works
4.1 | Base dredging m® 162.096
4.2 | Base sand replacement m® 162.096
4.3 | Core sand stone m® 33.600
4.4 | Sand stone (5-10kg) m® 16.517
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Construction Work ltems (Package 1) Unit Quantity

4.5 | Under layer stone m® 8.064
4.6 | Amor stone m® 17.312
4.7 | Filter sheet m® 33.344
Berth construction
5.1 | Dredging

1) Dredging from quay line to under the quay deck m® 73.500

2) Dreding for sand replacement m® 71.750
5.2 | Sand replacement m® 71.750
5.3 | Piling works

1) Suppy and delivery steel pipe pile ton 1.005

(1000mm T=16, L=301 37.5m)

2) Suppy and delivery steel pipe pile ton 4.516

(900mm T=16, L=30 i 37.5m)

3) Driving steel pipe pile (1000mm) m 2.588

4) Driving steel pipe pile (900mm) m 12.938
5.4 | Strut Steel Pipe Work

1) Supply and delivery strut steel pipe (5.2t/set x 50 sets) ton 269

2) Installation of strut pipe beam set 50
5.5 | Corrosion protection

1) Cathodic corrosion protection number 450

2) Petrolatum lining, Petrolatum lining corrosion protection m® 1.875

3) Urethane coating, Urethane coating corrosion protection m* 950
5.6 | Slope protection

1) Slope leveling work m* 15.750

2) Filter sheet m* 18.550

3) Filter stone m* 9.100

4) Amor stone m° 16.000
5.7 | Deck concrete work

1) Pile cap concrete (Re-bar 120kg/m®) m° 1.785

2) Beam concrete (Re-bar 130kg/m®) m° 5.300

3) Slab concrete (Re-bar 145kg/m®) m° 5.950

4) Fender wall and other m° 300
5.8 | Retaining concrete block wall

1) Wave dispassion concrete block number 246

2) In-situ concrete wall m° 600

3) Rubble backing stone m° 3.300

4) Filter sheet m* 4.200
5.9 | Berth Fitting

1) Fender number 35

2) Bollard number 18

3) Ladder number 2

4) Crane rall m 650

5) Crane rail accessories lump sum 1
5.10 | Other small works Lump sum 1
Access road works
6.1 | Base and filling of access road for bridge

1) Base dredging m® 83.755

2) Base sand replacement m® 83.755
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Construction Work ltems (Package 1) Unit Quantity
3) Core sand stone m° 18.488
4) Under layer stone m® 5.885
5) Amor stone m® 9.400
6) Filter sheet m® 12.473
7) Reclamation m° 175.400
6.2 | Access bridge (2 spans continuous post-tensioning PCT-section) m 100
6.3 | Expansion of the existing access road
1) Road pavement for new area m® 26.576
2) Road pavement for existing road (only surface R.C coase) m® 13.620
3) Sidewalk pavement m? 3.526
4) Medial strip m 400
5) Box culvert (L=54m), U Ditch (1,041m), RC pipe, drainage lump sum 1
6) Replacement of the existing block wall m® 1.200
Utilities
7.1 | Yard and road drainage
I)Mai n drai nage ( 800 ~ 1200 m 1.200
2)Branch drainage ( 300 ~ 60 m 1.400
3) Drainage around fence (V ditch) m 1.350
7.2 | Water supply and distribution
1)Di stri bution main pipe ( 150 m 1.450
2YDi stri bution DIOGQHDPE pi pe ( 5 m 50
3) Meter and valves lump sum 1
4) Water reservoir and pumping facilities (800 tons) Lump sum 1
550Out side connection with SEZ m 950
7.3 | Power supply system
1) Transformer 6000 v i 400 v number 3
2) Transformer 22000 v T 6000 v number 1
3) Switch gear + panel lump sum 1
4) 6000 v cable m 2.280
5) 400 v cable m 900
6) Street lighting system number 50
7) Yard lighting pole and lights set 6
8) 22kv Cable connection m 2.600
7.4 | Sewerage treatment system and pipeline
1) Sewer treatment tank (200 persons) unit 1
2) Sewer treatment tank (30 persons) unit 2
3) Pipeline installation lump sum 1
7.5 | Telecommunication system lump sum 1
7.6 | Container reefer rack, panel and plug set 144
7.7 | Other works
1) Boundary fencing m 1.260
2) Road fencing and other utilities m 385
Yard Pavement
8.1 | RTG Traversing lane
1) Horizontal lane (P.C Plate) m’ 6.240
2) Vertical lane (P.C Plate) m* 3.450
8.2 | RTG Reparing lane (P.C Plate) m* 180
8.3 | Parking
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Construction Work ltems (Package 1) Unit Quantity
1) Tractor and chaises parking (heavy duty) m* 1.500
2) Officer, visitor, worker car parking (light duty) m® 2.800
3) Other motorbike (light duty) m® 100
8.4 | Heavy duty yard pavement
1) Apron pavement m® 8.925
2) Container yard and road pavement m® 71.000
8.5 | Container sleeper
1) Size 1500 x 300 x 16.2m m® 6.600
2) Size 750 x 300 x 16.2m m® 390
8.6 | Light duty yard pavement
1) Office area m® 1.000
2) Between container sleeper m® 22.000
8.7 | Walkway
1) Road curb m 1.400
2) Light duty pavement (t=50) m® 1.800
8.8 | Outside road pavement in reclamation area
1) Container trailer road and parking m® 31.000
2) Walkway m® 850
3) Center island landscape area m? 1.500
4) Road curb m 1.500
8.9 | Other works
1) Road marking and yard marking and other small works lump sum 1
9 | Architectural works
9.1 | M&E workshop m* 1.200
9.2 | Administration office m’ 2.500
9.3 | Fuel station m’ 400
9.4 | Sub-station and generator house m* 300
9.5 | Main gate and weighing bridge m* 820
9.6 | Worker building m* 600
10 | Navigation Aids
10.1 | Light buoy number 3
11 | Customes Inspection Yard (X-ray yard)
11.1 | Reclamation for inspection yard m® 108.000
11.2 | Boundary fence construction m 710
11.3 | Slope protection
1) Under layer stone m° 2.500
2) Amor stone m° 6.000
3) Filter sheet m* 6.900
Table 3-6: Quantities of materials for the project construction (package 2)
Package 2 | Unit Quantity
1 | Cargo Handling Equipment
1.1 | Quayside gantry crane (Post-Panamax, 16 rows) unit 3
1.2 | Rubber mounted yard gantry crane (6 rows, 1 over 5, Hybrid type) unit 9
1.3 | Reach Stacker (10 tons) unit 2
14 |Tractor & Chassis (406containg unit 16
1.5 | CCTV system set 1
1.6 | Emergency generator 1500 KVA unit 3
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Package 2 Unit Quantity

| 1.7 | Terminal Operation System (TOS) set

1

3.6 Waste Management

3.6.1 Solid Waste Management
3.6.1.1 Construction Phase

Most of the solid wastes are kitchen waste (from workers camps), leaves, wood
residuals, debris from construction materials, office waste and waste from construction
materials such as iron, polyethylene plastic pipe, plastic, wood, cement, lime, paint etc. To
manage solid waste, the construction contractor will take measures to isolate solid waste by
categories. The construction contractor will have waste management plan in cooperation with
the authority and make a contract with the company to collect and transport those wastes to
the disposal site as approved by MoE and local authority.

3.6.1.2 Operation Phase

The waste will originate from office such as: paper, old stationery, carton/foam, wooden
board, plastic and garbage produced by ships in the port area. Solid wastes generated at this
stage are mostly from kitchen where serves a large number of port workers and some
materials.

To properly manage these wastes, PAS plans to put trash bins in the main areas of the
project and advises their employees and workers to dispose of waste at those locations.
Moreover, PAS will take more measures to classify solid wastes by category and pack and
store in the defined locations. PAS will make a contract with a local company for collecting
and transporting wastes to dumping area.

3.6.2 Liquit waste management
3.6.2.1 Construction Phase
Liquid waste is generated from construction activities and workers camp. To properly
manage the liquid waste, the construction contractor will prepare the sewer system and the
septic tank nearby the workers camp, project office, and construction areas.

3.6.2.2 Operation Phase
Liquid waste will be generated from the project area which originates from service
offices, kitchen of workers and staffs, and other areas with the project area. To deal with
these issues the project will construct 2 septic tanks and pipeline systems.

3.7 Total Investment for Project

Sihanoukville Port New Container Terminal Development Project will use concession
loan from Japanese government, which isf approximately US$ 2 0 5 millon.

3.8 Construction Schedule
The project construction schedule is 36 months.
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4.1 Physical Resource

4.1.1 Topography

Based on the study on Topographical Map, it shows that the project area is on the sea
with the depth from -4 to -5m. It also shows that the project area is on the sea and its
surrounding areas have altitudes of 10 to 18 m above mean sea level (a.b.m.s). Eastern
parts of the project area are highland with low mountains and cover altitudes of up to 140 m
a.b.m.s. Based on the study on Slope Map, it indicates that the surrounding project areas
have angles from 0-1.3 degree.

4.1.2 Geology

The study on geology is to know about the age and history of soil formation, and can
also show its natural activities include: ascent, volcanic eruptions etc.

Based on the geological study Scale, it indicates that the project area is the sea.
Eastern parts of the project area which is about 1.5 km were occured in the Secondaire
which is form Jurassic-Cretaceous sandstone which about 150-200 million years ago.

4.1.3 Soil Type

Based on Charles D.Crocker 1963, which was analyzed by GIS indicates that at the
easten part of the project area within a radius of 1.5 km there is only one type soil (acid
Lithosols). This soil type includes all young soil that are descended from the acid stones
include: Gré, Ryolithe and Granite. This soil has different texture from one main stone to
another. But the soil profil which represent this type of land is originated from Greé.

Soil profile: gray-brown sand mixed, sometimes with Gré pebbles, pH 5-5 . &t the
upper layer from 0-2 Ocm or 3 Ocm. The next layer is larger stone blocks with depth not
more than 3 Ocm.

4.1.4 Climate

The project area shares the same climate as other areas in the country. It is influenced
by tropical monsoon and is divided into two seasons, dry and rainy seasons. a 6-month dry
season lasts from November to April, and is divided into two small seasons: summer and
windy. Windy season starts from November to January, bringing cold air from Siberia and the
summer started from February to April. The rainy season also lasts 6 months, starting from
May to October. The wind flows from southwest, bringing moisture from the Indian Ocean
and provides rainfall, which is critical for irrigation of agricultural crops and other plants.

4.1.4.1 Rainfall
Rainfall generally varies from year to year. Total annual rainfall in Preah Sihanoukville
province during the last 6 yearsis 2,1 7.6 ,24.8 ,25.8 8.2 ,22.6 ,20.83 mm for
20120120120 130 laad 2 0 1 respectively.

4.1.4.2 Humidity
Humidity rates change according to the season. The highest moisture month is in
September and the driest month is January. Humidity rates in Preah Sihanoukville station
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within the last 6 years are as shown in Graph 4-1. It is generally observed that the rate of
humidity is high at night throughout the year.
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Graph 4-1: Monthly Humidity from 2010-2015 in Preah Sihanoukville province

4.1.4.3 Temperature
Maximum temperature in Preah Sihanoukville ranges from 33.1 to 44 °C. The hottest
month is June. The minimum temperature ranges from 14.4 to 24.1 °C. The coldest months
are January and February.

4.1.4.4 Wind Speed and Wind Direction
Wind speeds vary from month to month and from year to year. Generally in Preah
Sihanoukville province lowest wind speeds are from October to December. While highest
wind speed are from August to September.

4.1.5 Air Quality, Noise and Vibration Levels
4.1.5.1 Air Quality
2l ocations were selected for air gual i
laboratory. As a result, it shows that the parameters CO NO, SO, and TSP are not exceeded
t he MsaBdarsl. As for PM2.5 and PM10, they are higher than standard of WHO due to
traffic activities. The result is concluded the atmospheric environment in the project area is
fairly good.

4.1.5.2 Noise Level
Result from noise level measurement shows that maximum noise level is higher than

the MoEOGs standard at 2 s a mfl0.00 rog sites 1, froensl0.08-s pe c i

11.00 for site 2 and from 04.00-05.00 for both sites. Likewise, the average noise level is
hi gher than the NoZdspeciallytfram @@G0+1Q00 attsite &, ifrom 10.00-
11.00 at site 2 and from 04.00-05.00 for both sites. This is because of the heavy traffic.

4.1.5.3 Vibration Level
Result from vibration level measurement shows that maximum vibration level is lower
than the Japanés s-hoaurmeasuramend farisiie A gnd is higherzhén the
standard during night time for site 2. Overall, the average vibration level of both locations is
lower than the standard either daytime or nighttime.
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4.1.6 Hydrology
4.1.6.1 Waterway System
Based on JICA data source 2002 and direct observation, it shows that there is no
waterway around the project area.

4.1.6.2 Sea Current

Sea current in the dry season is calm. In the rainy season, sea current moves into
waves due to strong winds. The result of sea current measurement showed that the sea
current from South to North is predominant in the two measuring points. Maximum speed of
the sea current in the northern access channel is about 4 Ocm/sec occurring for both
directions: the south and the north. The speed of the sea current in the southern access
channel is stronger than in the northern part. Maximum speed of the southern current is
sometimes up to 6 (cm/sec.

4.1.6.3 Wave
From general survey in the dry season, sea surface is calm with very few waves,
whereas there may be a height of about 0.4 7 0.7 mm. But in the rainy season, waves seem
to occur often that a height ranging from 0 . 150 .n®H and sometimes there may be up to 1.5i
2m. Wave direction depends on wind direction.

4.1.6.4 Flood Tide/ Ebb Tide
Generally, flood tide and ebb one can occur twice a day. Usually ebb tide occurred in
the morning while flood tide began in the afternoon until night. In Sihanoukville Province
average height of flood tide is from 0.5 7 1 m, but during the windy season the flood tide
height can be slightly higher, up to 1i 1.5 m, which can be seen from November to January of
each year. Generally, the average ebb tide height ranged from 0 . 150 . B compared to the
sea level.

4.1.7 Water Quality
4.1.7.1 Sea Water Quality
6 sampling locations were identified for sea water quality analysis. The sampling was
conducted on August 17, 2016 and analyzed at the MoE's laboratory. The result shows that
most of the par ametMoE'sstaddard fort biodiversity aormservatiore But
the parameters:

- Oi | and grease exceeds the MoE6s standard

human activities (illegal people living in the port area) such as discharging oil-
contained liguid waste into the sea.

- Tot al Coliform also exceeds the MoEG6s stan
rainy season, resulting soil erosion washed away by rain into the sea and
considering as the main source of higher Coliform.

Overall, the result of water quality analysis can be concluded that sea water quality is

fairly good.
4.1.7.2 Ground Water Quality

During the study period, 3 boreholes were selected for groundwater analysis. The

result shows that all/l parameters dondt exceed
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The result can be concluded that the groundwater quality is very good for drinking and
cooking purposes.

4.1.8 Seabed Mud Quality

2 locations were selected for seabed mud mud quality analysis. The result shows that
the value of all parameters were not in the standard set by the Ministry of Environment. All
parameter will, therefore, be used as a reference data in case there will be suspected
pollution occur from the seabed mud during construction phase.

4.1.9 Numerical Simulation of Dispersion of Disposed Soil

The objective of Numer i cal oSsiemu!| Sadidonrfiisy fmd ddihs
extent of suspended soil after di sposal of dr
container terminal construction works, simplif.i

4.1.9.1 Numerical Model and Input Conditions

MI KE2 1, whi ch wasf ameusfitmedhsei wonal dnumeri cal
applied for this numeri cal study. Thi s mo d e |
suspended soil due to disposal of dredging ma
curent field. The nested model was employed t

l'imited target area.

4.1.9.2 Relationship between Turbidity Dispersion and Tidal Current
The computation results of turbidituy raindp erts

20mi nut es, 2 hours and 4 hours after the dumpi
di spersed and moving to downstream side due t
turbidity is just nearby dumpingsiadeaofandumpi ra

was observed.

4.1.9.3 Density of Suspended Soil at Evaluation Points
Figuwdle shows time variation of the density o

reference, the change in tide elevatiodiaadd cu

Fi gd-B.e
0 Just after the dumpi ng, high turbiMdTWy i s
However, high turbidity suddenly decreases
several ten minutes due to advection and di
0 The peak values of turbidity at each eval L
var i aft itoind al current. The peak values for
results fulfill the environment al contr ol C

O The high turbidity is disappeared within 2
6 hour s si mstudrfvali eint t o ease the turbidity
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Density of Suspend Soil
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Figure 4-1: Density of Suspended Soil at Evaluation Points (Unit: NTU)
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Figure 4-2: Tide Level (Unit: m)
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4.1.9.4 Conclusion

The dispersion of suspended soi l after di s
proposed new container terminal constaaaacdr dinn gy
to the results of numerical analysis. The JI CA
serious environment al i mpacts on the surroundi
wor ks was | ow.

4.2 Biological Resource

4.2.1 Forest Resource
There were 169 species of flora recorded in the field survey. Of those species, 13
were in Cambodiadbs wood quality classification
concern in IUCN Red List. According to Annex 2 of the Prakas on Timber Product and by-
product to be prohibited from harvest of the Ministry of Agriculture, Forestry and Fisheries,
2005, there were three species: Tatrao, Thnong and Angkanh found in the survey area.

4.2.2 Aquatic Plant Resource

Aquatic plant resource is rarely seen in this development zone because it has been
actively developed since the 196 8. On the other hand, it is not a protected area or
conservation area. However, there are block of rock next to the sea with white sand and
some seaweed and this is an active port area. But there are some coral grows in the sea,
about 8 km from the beach which is far from the project location.

4.2.3 Wildlife Resource
Wildlife resources were conducted through interviews with residents. As a result, there
were 72 birds, 24 mammals, 26 reptiles, and 10 Amphibians. Most of them are least concern

4.2.4 Fisheries Resource
4.2.4 .1 Current Situation of  Fishing Activity
a) Experiences in Fishing Activity

Since they have been living on the sea, they have often conducted fishing activities for
their daily livelihoods, and some of them have such activities as their main income source as
well. Fishing activities for those people have been implemented for a long time. Amongst the
90 interviewees, their experiences over 6 years are 81%, while the rest have experiences
between 3 and 5 years.

b) Fishing Gears
There are 5 fishing gears are used by fishermen, all of which are net, Shrimp Net,
Seine, Crab hoop, and Octopus hoop. Generally, net and shrimp net are the most popular
fishing gears contributing of 60% and 23%, respectively.

c) Species of Fish and Aquatic Fauna

There are 6 Ifish species and 6 aquatic fauna species and their present conditions that
fishermen have caught.

25



Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

d)

Yields of Fish and Aquatic Fauna

The survey results showed that the total annual yields of fish and aquatic fauna is
2 & 9 tons. During the dry season, the yields are 1 0 %nore than that in the rainy season.
The yield by fishing gear is presented in Table 4-1.

Table 4-1: Fish yield caught by fishermen

o : Duration of Fishing Size Capacit ]
Fising gears | No. of Faminly =4~ ™ Ty | (m?or hoop) (gr/h/lOOIanZ oylhoop) ViRl
The Rainy Season
Net 520 11 20 6 4,100 148 4,165
Shrimp Net 199 11 20 6 4,900 241 3,102
Seine, Trawler 87 10 20 6 250 13,905 3,629
Crab hoop 52 11 24 6 1,400 1,393 1,606
Octopus hoop 9 8 28 6 60 20,833 151

Total 12,654

The Dry Season

Net 520 11 20 6 4,100 267 7,514
Shrimp Net 199 10 20 6 4,900 237 2,773
Seine, Trawler 87 10 20 6 250 13,013 3,396
Crab hoop 52 11 24 6 1,400 1,393 1,606
Octopus hoop 9 8 28 6 60 20,833 151
Total 15.441

Total Yield 28,095

Note: h = Hour, m2 = square meter, gr = gram, and t = Ton

e)

Conclusion

The study of fishery resources for the project can be concluded that the development

project will not provide any significant impacts on fishing activities. However, daily fish raising
activities may have impact during the project construction. This should be considered by
PAS. In case of any impact by the project, proper compensation should be made. In general,
the fishermen expressed their support for the development project.

4.2.4. 2 Current Situation of

a) History of Aquaculture

The chief of village/mondul reported that 20 families used to carry out fish raising near

the project area. Currently, only 8 families are running fish raising. It is notable that fish

raising has been implemented 13 years ago, since 2003. The other 12 families stopped their

fish raising due to losses caused by water pollution from the plants which is close to the sea,

causing fish to dead. Among the interviewed 8 families, 5 families have more than 10 years
of experience and 3 other families are within 5 years of experience.

Aquaculture

b) Type of Fish
4 fish species are being raised, all of which are Trey Ptouk (Rachycentron canadus),
Trey Spung (Lutjanus argentinaculatus), Trey Toek Ke (Cephalopholis sp.) and Trey Chap
Sor (Pampus sparrows argeteus). The fish raising method is incorporating two or three types
of fish together into one fish cage. Most of fish species were bought from local fishermen.
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c) Income from Fish Raising Activities
Based on the interviews, two families lost from fish raising activities in 2015 because of
fish death, resulting from diseases and those fish could not be curred on time. However, they
will continue raising fish in the next year. The other families have been profiting from such
activities, ranging from US$ 2,196 to US$ 24,000 per year.

Table 4-2: Income from Fish Raising Activities

No. | Owner name [Farm Size (m?)| Expense(USD) | Income(USD) | Profit(USD)
1 | Nguon Sarat 75 2,900 2,500 -400
2 | Chror Sun 300 19,262 15,000 -4,262
3 | YiBorous 270 33,600 40,600 7,000
4 | Hak Ponleu 225 15,000 18,000 3,000
5 | Nhoem Sakhon 380 34,600 58,600 24,000
6 | Hon Sophary 320 20,125 24,225 4,100
7 | Kim Heang 360 29,000 34,000 5,000
8 | Seng Doung 360 39,575 41,771 2.196

4.3 Socio-Economic Environment

4.3.1 Demography and Settlement Pattern
4.3.1.1 Demography

Preah Sihanoukville province has a total area of 2,536,68 km?, 4 districts /munici-
palities, 27 communes/Sangkat and 111 villages/Centers, with total families of 45,066
households and total population of 211,526. In Sihanoukville municipality, there are 17,250
families and total population of 78,380. The demographic characteristics are shown in Table
4-3. Population by village/mondul related to the project is shown in Table 4-4, while detailed
population in village/mondul related to the project area is shown in Table 4-5.

Table 4-3: Demography in Sihanoukville Municipality

Description vear
2013 2014 2015
Number of family 17,003 18,034 17,250
Number of total population (person) 77,657 82,048 78,380
Annual growth rate (%) 3.2 5.7 -4.5
Total female 39,554 41,942 39,656
Comparing female to 100 males 103.8 104.6 102.4
Percent of female as head of family (%) 10.8 13.9 13.2
Average size of family (persons/family) 4.6 4.5 4.5
Number of population aged 0-17 years old 28,307 30,561 24,617
Number of population aged 18-60 years old 44,901 46,659 48,665
Number of population aged over 61 years old 4,449 4,829 5,098
Table 4-4: Population by village/mondul related to the project
Sangkat | Village/Mondul Total family Total population
female male
Sangkat 3 Mondul 3 2,102 4,564 4,571
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Sangkat | Village/Mondul |  Total family Total population
female male
Sangkat 1 Mondul 3 2,537 5,735 5,522
Total 4,639 10,299 10,093
Table 4-5: Detailed population in village/mondul related to the project area
: Number of population
Sangkat Mondul Group Total family Total female

Group 1 25 125 66
Group 2 11 49 25
Group 3 19 81 39
Group 4 54 217 111
Group 5 31 143 63
Group 6 67 268 137
Group 7 98 453 235
Sangkat 3| Mondul 3 Group 8 117 208 552
Group 9 79 365 179
Group 10 93 415 220
Group 11 73 308 160
Group 12 95 404 207
Group 13 123 500 253
Group 31 452 1,719 829
Group 11 28 116 67
Group 20 40 217 103
Group 21 27 107 50
Group 22 49 201 107
Group 23 33 148 84
Group 24 45 191 102
Group 25 51 229 123
Sangkat 1 | Mondul 3 Group 26 20 188 9
Group 27 42 190 84
Group 28 40 177 80
Group 29 16 65 29
Group 30 13 50 21
Group 31 43 189 95
Group 34 42 173 87
Total 1,846 7.786 3.900

4.3.1.2 Settlement Pattern
Based on the observations in the studied
concentrated along National Road No.4 (A), in the port area (B), and near the proposed
project (C) (Figure 4-4). People living in the port area are considered as illegal dwellers and
will resettle in the future.

4.3.2 Tradition and Religion

People living in Sangkat 3 and Sangkat 1 are mostly Khmer. Therefore, Buddhism is
the main. Meanwhile, most of the interviewees were Cambodian (92.4%) and the rest were
Vietnamese. Buddhism is the main religion as well.
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4.3.3 General Information from Respondent

Of the 329 interviewed households, there are 240 persons or 72.9% are women and
about 92% are household heads and spouses of household heads. The others are the
son/daughter of the household heads. These people aged between 17 and 77 years old.
Mostly their educational levels are from primary school to high school and 19% have never
attended school. Family members vary between 3 and 15 people/households, with an
average of 5 persons per household.

The wealth that own by most families are motorcycles, bicycles, fans, telephone, and
televisions. Some families have also car, pumping machine, sewing machine, and washing
machine. Regarding animal raising, people raise mostly chicken/ducks ranging from 20 to
100 heads, while pig raising ranging from 7 to 10 heads. Only one household raises 60
oxen/cows.

4.3.4 Socio-economic Setting

The economic situation mentioned here refers to the employment and income of the
people in the studied area. Employment is an income source for supporting family economy.
Generally, the more of income sources, the stronger family economy is.

4.3.4.1 Employment
The majority of people employment in Sihanoukville municipality is in the service sector
followed by the agriculture sector (main occupations and secondary occupations), as detailed
in Table 4-6 and Table 4-7.

Table4-6:Peopl edbs main occupation in Sihanoukvi
D _ 2013 2014 2015

escription Percent (%)| Percent (%) |Percent (%)|Population
Whose main occupation are in services 89.4 89.1 90.1 41,675
Sell and Trade 29.6 28.8 27.3 12,628
Repair 15 1.9 2.1 927
Transportation 7.9 7.0 7.4 3,422
As | Employed in agriculture/construction 10.9 12.2 11.9 5,504
Er(r;pc))l;)yed in private sector (factory, staff, 270 26.6 307 14,200
Government employed 12.4 125 10.7 4.949

Table 4-7: Secondary occupation in Sihanoukville municipality

Descrition 2013 2014 2015
P Percent (%) |Percent (%)|Percent (%) |Population

Whose secondary occupation are in agriculture 20.2 18.9 32.0 1,593
Fer_nale whose secondary occupation are in 79 83 135 673
agriculture

Whose secondary occupation are in services 2.4 5.2 5.6 279
Fem_ale whose secondary occupation are in 0.9 29 17 87
services

Whose secondary occupation are in craftwork 77.4 75.9 62.4 3.108
Female whose secondary occupation are in 31.9 30.9 o5 1 1.950
craftwork

Similarly, among the 329 interviewed households, most of them were service providers.

I n addi ti on, t he study al so focuses on t he
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among the interviewed households, there are 73 households with secondary jobs. The main
and secondary occupations are shown in Table 4-8.

Table 4-8: Occupation of household head in the survey area

No.] Description [Respondent|Percent (%) | No. | Description [Respondent|percent(%)
Main occupation Secondary occupation
1 Small-scale business 94 303 | 1 Small-scale business 20 274
owner owner
2 | Fishermen 41 13.2 | 2 | Motor taxi driver 11 15.1
3 Staff of private 32 10.3 | 3 | Government employee 9 12.3
company
4 | Fishing worker 26 8.4 | 4 | Factory worker 4 5.5
5 | Motor taxi driver 26 8.4 | 5 | Construction worker 4 5.5
6 | Government employee 24 78| 6 Staff of private 3 4.1
company
7 | Construction worker 19 6.1 | 7 | Bussiness man 2 2.7
8 | Factory worker 8 26| 8 Carpenter/ 2 2.7
repairer
9 | NGO staff 4 1.3 | 9 | Fishing worker 1 1.4
10 | Carpenter/repairer 4 1.3 | 10 | Other 17 23.3
11 | Bussinessman 2 0.6 Total 73 100
12 | Other 49 9.7
Total 329 100

4.3.4.2 Income and Expenditure
Based on the interviewed results indicates that people can earn income by different
types of employments. The highest source of income is fisherman ($150 - $3,000/month). Of
the 329 households, the median income per household is 1,600,000 Riels or UD$ 400 per
month. The total expenditure per household is 1,000,000 Riels or UD$ 250 per month.
Incomes by occupation are as shown in Table 4-9.

Table 4-9: Income of household head by occupation

. . Total Monthly Income

Main Occupation Respondent Riel USD
Small-scale business owner 94 600.000-6000.000 150-1500
Fisherman 41 600.000-12.000.000 150-3.000
Staff of private company 32 600.000-6000.000 150-1.500
Fishing worker 26 520.000-4.000.000 130-1.000
Motor/Taxi driver 26 600.000-3.000.000 150-750
Government employee 24 500.000-6.800.000 125-1.700
Construction worker 19 500.000-2.000.000 125-500
Factory worker 8 400.000-1.200.000 100-300
NOGs/IOs staff 4 800.000-2.800.000 200-700
Carpenter/repairer 4 400.000-2.400.000 100-600
Bussinessman 2 3.000.000-6.000.000 750-1.500
Other 49 500.000-6.000.000 125-1.500

Average monthly income/family 1,600,000 400

4.3.5 Land Use
According to land area recorded by Sihanoukville provincial department of planning as
of 2016 indicates that Sangkat 1 has an area of 4,552 ha while Sangkat 3 has an area of
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1,323 ha. Land use type in these Sangkats have not yet been classified. However, farming
land was not found during the survey period.

According to land use map, there are 14 land types. The type and size of the land use
in the project related sangkat is shown in table 4-10. Based on the interviews of 329
households indicates that their residential land has an average of 70 m? households and
farmland ranging from 0.01 to 1 ha per household with an average of 0.11 ha.

Table 4-10: Land use type and its areas in the project related sangkat

Land use area by Sangkat (ha)

No. Type of Land Use Sangkat 1 Sangkat 3
1 | Residential land - 209.09
2 | Abondant field covered by grass 0.07 -
3 | Evergreen Forest 0.83 91.11
4 | Bamboo forest and secondary shrub 1,134.70 43.89
5 | Beach 8.1 0.62
6 | Grass field 2,042.18 506.11
7 | Bush 1,028.55 151.32
8 | Sweet water surface 1.45 18.99
9 | Infrastructure 0.02 0.35
10 | Stone surface 27.43 43.39
11 | Rubber plantation 324.05 -
12 | Crops in the garden - 112.66
13 | Fruittree - 23.18
14 | Other (Sea, gulf) 32.47 156.02

4.3.6 Water Consumption and Sanitation
4.3.6.1 Water Consumption
As of December 2015, residents of Preah Sihanoukville municipality have access to
pond, borehole, mixed well, and dug well (Table 4-11). As for residents living in the project
related Sangkats, most of households have access to public water supply, borehole, mixed
wells, dug well and pond (table 4-12). Regarding drinking water sanitation, since 2013 the
drinking water conditions in the municipality have been improved (Table 4-13).

Table 4-11: Water consumption sources in Preah Sihanoukville municipality

Water Source 2013 2014 2015
Number of pump well or mixed well 1,190 1,218 1,114
Number of protected dug well 554 823 730
Number of unprotected dug well 570 250 240
Number of ponds 3 5 5

Table 4-12: Number of families using water from different sources in project related Sangkat

Total by Sangkat
Water Source Sangkat 3 | Sangkat 1
Number of families usually uses water from public water supply 3,956 1,430
Number of families usually uses water from pump well or mixed well 177 517
Number of families usually uses water from protected dug well 190 981
Number of families usually uses water from pond - 946
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Table 4-13: Hygiene of drinking water in Preah Sihanoukville municipality

Description 2013 2014 2015
Number of families regularly uses tape water or pure water for drinking| 10,531 11,385 11,974
Number of families regularly uses water filter for drinking 923 889 861
Number of families regularly boil water for drinking 4,586 4,176 3,808
Percentages of families regularly drink clean water (%) 94.3 91.2 96.5

Based on the survey results, the source of water for cooking and cleaning/washing is
not so different. The slight difference is that bottled drinking water is used as a
supplementary for drinking and cooking because they think the quality is better than the other
sources.

The cost of water consumption per household is an average of 2 €0 0 Riels/month.
Regarding drinking water, among the interviewed 329 households there are 233 or 70.8%
are used to drink boiling water. The rest drink water directly without any treatment.

4.3.6.2 Sanitation
The use of sanitary latrine has been improving steadily since 2 03l in Preah
Sihanoukville municipality) Table 50 describes the number of families use sanitary latrine in
Preah Sihanoukville municipality.
Based on the survey results shows that amongst the 329 interviewed households there
are only 280 (85.1%) that have access to sanitary latrine, while the rest go to bush where is
around their house compound or defecate directly to the sea.

4.3.7 Solid Waste Management

Under the sub-decree No 36 on waste management is under the control of the MoE. In
addition, the RGC has also drafted sub-decree No. 113 on the management of solid waste in
the city on August 27, 2015 with the aim at improving waste management of urban solid
waste, transparency and accountability to ensure aesthetics, public health and environmental
protection. An important part of this sub-decree is that garbage of solid waste from the town
must be carried out, separation and packaging of solid wastes that can be recycled or
recycled separately from solid wastes which are disposed of according to the instructions of
the Municipal/District Administration Department.

Based on the survey results shows that amongst the 329 interviewed households there
are only 26 (7.9%) that have access to solid waste collection service. For people having not
received the service, they normally applied traditonal ways (burning and/or burying).

4.3.8 Energy Consumption

As of December 2015, in Preah Sihanoukville people mostly use electricity (13,439
families or 98%) followed by the use of batteries as sources for lightling.

Based on the interviews, it is found that regarding sources of lighting all the families
use electricity (the cost is from 610-4,500 Riels/kwh). On the average basis, they spend
60,000 Riels per month per households.

Regarding energy for their daily cooking, based on the interviews found that gas and
charcoal are the main energy sources for cooking and other relevant purposes. On the
aveage basis, the expenditure for firewood is 40,000 Riels per household per month.
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4.3.9 Infrastructure

Preah Sihanoukville province consists of a number of high-quality transport infrastruc-
tures such as roads, waterways and airports that are actively working to support national
economic development. These included:

Road: there are two main lines, National Road No. 3 and National Road No.4. The
National Road No. 4 connecting Phnom Penh to Sihanoukville is about 230 kilometers. But if
we travel on National Road No. 3, it is about 260 km. The provincial roads are 443.8 km.

Railway: It connected from Phnom Penh city through Takeo, Kampot and Sihanoukville
provinces which is about 2 6 Km long and was built between 1 9 6ad1 9 6 9 .

Sea Port: the largest international deep seaport in the Kingdom of Cambodia, with the
increase of capacity to transport goods and carry goods every year.

Airport: Preah Sihanoukville province has an International Airport that has been
operating until today.

4.3.10 Traffic Condition

PAS is the cargo distribution center consisting of combination of all kinds of multi-
transport systems for the provision of import and export services to the customers and port
users. The transport networks connected from Sihanoukville Province to Phnom Penh by
land are: (1) National Road No.4 (2) National Road No.3 and Rail Road.

Number of motorbikes start busy in the morning (07:00 - 08:00, working hour and
school time), at noon (11:00 -12:00 ending of working hour and school time) and in the
evening (05:00 - 08:00, working hour and school time)

Numberof mbtatl or start having their acti
starts frolfm 00.2: 00 to

Passenger cars start having activities from early morning since 06:00 am until 20:00
evening but the peak time was observed from morning at 10:00 until evening at 19:00. The
peak time of the passenger cars. However, the number of trips for passenger cars starts
decreasing their activities from early night at 20:00 until morning at 07:00.

viti

Peak ti mapofcapi alovi ng st able from moring at

t he peak t-iipmec & mersagiriyshiarplyf r om evening at 14:

Truck <4 tones and >4 tones, usually, start having activities in early morning at 06:00
until evening at 19:00. The peak time for both trucks is at noon from 13:00 to evening at
16:00.

Bus <25 seats start having activities from early moring until evening but the peak time
is from morning at 09:00 until noon time 12:00. However, the bus >25 peak time is at early
morning 06:00 to 07:00 and late afternoon from 17:00 until evening at 19:00.

Container truck starts having activities from morning at 08:00 until night at 22:00 but
the peak time is in the afternoon at 14:00 until night at 20:00.

Vehicles are tourism car is in the first priority followed by (2) container truck, (3) pick-
up car, (4) truck <4 tones, (5) bus < 25 seats, truck > 4 tones, and bus > 25 seats,
respectively. On the average basis per hour there are 260 trips of vehicles went across the
traffic count location.

The survey result can be concluded that traffic and/or transportation activities on
National Road No. 4 were very busy. On the average basis per hour there are 260 trips of
vehicles went across the traffic count location.This can be observed by-type vehicle
activitities. The container truck peak time is in the afternoon at 14:00 until night at 20:00, the
bus <25 seats peak time is from morning at 09:00 until noon 12:00 and the bus >25 peak
time is at early morning 06:00 to 07:00 and late afternoon from 17:00 until evening at 19:00,
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the peak time for both trucks less then and above 4 tones is at noon from 13:00 to evening at
16:00,t he peak t-umec@dodr 1gi OK and the deak 1inde:fdd Bassenger
car is from morning at 10:00 until evening at 19:00. This National Road plays an important
role in transporting goods and parsengers from and to Sihanoukville since economic
activities have been improving. Such traffic condition can be an indicator for development
related plan in the future.

4.3.11 Education

Educational sector has been improving in Cambodia. The number of schools has been
increasing along with improvements in the educational sector, which are being conducted
nationwide framework. According to the Ministry of Education, Youth and Sport 2014-15
report showed that there are 12,505 schools across the country, of which 143 are in Preah
Sihanoukville province.

It is generally said that people need to go to school at least 5" grade of primary school
for simple reading and writing, and to 9™ grade of secondary school for accurate writing. In
the survey area, the enrollment rate and the illiteracy situation is shown in Table 4-14.

Table 4-14: Enrollment rate and illiteracy situation in the project related sangkat

Enrollment llliteracy
Sangkat |Population (6-14 years old)| Attended school (6-14years old) | (15-45 years old)
2014 2015 2014 2015 2014 2015
4,109 2,892
! ! 0, 0,
Sangkat 3 4,203 2,916 (97.76%) (99.18%) 0.5% 0.4%
3,682 3,690
! ! 0, 0,
Sangkat 1 3,801 3,761 (96.87%) (98.11%) 0.2% 0%

4.3.12 Health and Public Well-Being

The health sector plays an important role in promoting the welfare of people in both
urban and rural areas. Generally, people's public health services include health center in
commune/sangkat, referal/operational hospital in district, and provincial hospital. Through
collaborations with international organizations, the health sector has been improving the
guality of health services, in particular, reduces costs for the majority of the poor. According
to the 2014 Demographic and Health Survey report, indicate that from 2010 on living cost of
urban residents were still higher than rural residents. However, the cost of rural residents fell
from $ 74.79 in 2010 to $ 41.76 in 2014, while the expenditure of rural household increased
from $ 23.55 in 2010 to $ 34.95 in 2014. The health center of the commune/sangkat covers
all the villages in the commune/sangkat and plays an important role for the health service of
the people living.

In Sangkat 1, there are 1 Health Center, while in Sangkats 3 there is no health center.
However, all residents living in Sangkat 3 also received health services from Sangkat 1
Health Center. According to a report of the Sangkat 1 Health Center showed that acute
diarrhea, acute myocardial infarction, High blood pressure, upper respiratory infections and
pneumonia are the most common diceases.

4.3.13 Tourism Site
According to statistics from the Ministry of Tourism in 2 05l the number of tourists
visiting Cambodia has increased from 2 011to 2 05) with an average stay of 6 . days per
tourist.
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As of the first semester of 2016, Preah Sihanouk province received a total of 1,032,881
tourists, an increase of 16.65% over the first half of 2015, of which 809,784 are local tourists,
increased 21,03% and 223,097 international tourists, increased 3.12%.

4.3.14 Natural Heritage and Archaeological Site
Based on data provided by provincial department of culture and fine arts and field
observations, there is no physical cultural resource will be affected by the proposed project.
According to the Sangkat councils, no chance finds of archaeological/historical relics have
yet been experienced or reported.

4.3.15 Natural Protected Areas
At approximately 2 &ilometers away from the project site, there is Ream National Park
which is a protected and conservative area. In addition, there are many multipurpose, Kbal
Chhay area, which is about 1 8kilometers from the project site. However, there are no
protected areas around and near the project area.

Provincial authority, provincial departments, civil society, and local people have been
aware of the project during consultative meetings as well as public meetings with the PPIC
study team. Overall, provincial authority, provincial departments, civil society and local
people expressed welcome and full support for the Sihanoukville Port New Container
Terminal Development Project. However, some points have been requested to the project
owner, all of which are as follows:

A During Pre-Construction Phase

1) The project owner should provide acceptable compensations to the affected
households in advance prior to starting the project construction;

2) PAS should consider about daily traffic for passengers in front of the new port to
National Road No. 4;

3) Project information dissemination should comprehensively be conducted for local
residents; and

4) PAS should arrange suitable parking area for containers to avoid traffic
congestion to be impacted on local and international tourists visiting Preah
Sihanoukville province.

A During Construction Phase

1) PAS must install all traffic signs for fishing boat and tourism boat;

2) The project construction company must manage solid and liquid waste properly;

3) The project construction company should buy sand from licensed companies;

4) The project construction company must provide personal protective equipment
(PPE) such as glove, footwear, and helmet to workers; and

5) The project construction company must Re s pect MoEb&s | aw
laws in Cambodia.
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6.1 Design Phase

At the project design phase, there are no specific activities that cause environmental
impacts. What we states here is just a forecast. At this phase, many working groups have
studied on all the project related aspects. However, it is also important requiring each group
to consider all the project technical aspects to avoid or minimize any potential impacts that
may occur during the construction phase and the operation one.

6.1.1 Physical Resource
6.1.1.1 Topography

The project will change topographical conditions at seabed due to dredging of channel,

turning basin and berth and sand/land reclamation on an area of 17.5 ha.

Mitigation Measure
The project owner/ PAS will require the project construction contractor to have
engineer to monitor such works and to make sure that the works are carried out
according to acceptable technical standards.
The project owner/ PAS will require the project construction contractor to have
rubble base, precast concrete block, precast wave dissipated concrete block and in-
situ coping concrete so as to prevent from sand dispersion.

6.1.2 Biological Resource
6.1.2.1 Agquatic plants and animals
The project could impact on aquatic plants and animals in and around the project area;
especially affect more than 1,0 0 fish cages in Tomnub Rolok area as a result of dredging of
channel, turning basin and berth and sand/land reclamation. At the same time, transportation
of dredged wastes to the dumping sites near Koh Dekol will impact on aquatic plants and
animals in those areas. In addition, oil spill from construction machinery, if not properly
managed, will also impact on water quality.
Mitigation Measure
The project owner/ PAS will require the project construction contractor to dredge
channel, turning basin as in the plan and to monitor water quality daily during
dredging of channel, turning basin and transportation of dredged wastes to the
duumping sites.
The project owner/ PAS will require the project construction contractor to educate
workers, not allowing to dispose wastes to the sea and to cooperate with local waste
collector for waste disposal at the dumping sites as defined by Provincial
Department of Environment and local authorities.
The project owner/ PAS will require the project construction contractor to conduct a
routine monitoring for the transportation of wastes to the dumping sites.

6.1.3 Socio-economic Resource
6.1.3.1 Traffic Condition

Traffic congestion by vehicles may occur

Hun Sen road. This can cause disruption to
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Mitigation Measure
The project owner/ PAS will require the project construction contractor to inform
local authorities about the construction period.
The project owner/ PAS will require the project construction contractor to install
traffic signs at the construction sites in particular traffic lights at night time to avoid
accidents.
The project owner/ PAS will require the project construction contractor to implement
traffic management plan around the construction sites and Samdech Hun Sen road
in cooperation with local authorities.
The project owner/ PAS will require the project construction contractor to educate all
the drivers to respect law on traffic in the Kingdom of Cambodia.

6.1. 3.2 Danger (Risks)

The project site is close to the coastal area. Historically, it is reported that the
Sihanoukville port used to transport ammunition and tie up by military ships. Moreover, during
the Civil War (1 9 7109 7 &d 1 9 7199 9 &g port area may also have the remaining
ammunition dropped at that time. Mines and unexploded ordnance would be hazardous to
workers and local residents during the project construction.

Mitigation Measure

The project owner/ PAS will require the project construction contractor to cooperate
with the Cambodian Mine Action Centre (CMAC) to monitor the project area to
ensure that UXO is cleared before the project construction activities begin.

6.2 Construction Phase

6.2.1 Physical Resource
6.2.1.1 Topography

The project changes topographical conditions at seabed due to dredging of channel,

turning basin and berth and sand/land reclamation on an area of 17.5 ha.

Mitigation Measure
The project owner/ PAS will require the project construction contractor must have
engineer to monitor such works and to make sure that the works are carried out
according to acceptable technical standards.

6.2.1.2 Soil Erosion
Soil erosion and/or land slide might occur due to land/sand reclamation for the project.
In the rainy season, soil erosion will be more seriously as a result of additional rainfalls which
lead to release sediment into the sea.
Mitigation Measure
The project owner/ PAS will require the project construction contractor to have
rubble base, precast concrete block, precast wave dissipated concrete block and in-
situ coping concrete so as to prevent from sand dispersion prior to starting the
project construction.
The project owner/ PAS will require the project construction contractor to have
engineer to monitor such works and to make sure that the works are carried out
according to acceptable technical standards.
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6.2.1.3 Soil Quality
Soil pollution caused by oil spills at the storage site and by spillage from vehicles and
machineries. On the other hand, solid waste at the worker camps such as materials waste,
office waste, plastic packaging, and food waste from workers, etc., will cause soil pollution if
not properly managed.
Mitigation Measure
The project owner/ PAS will require the project construction contractor to take
proper care of and monitorvehicles and machineries to avoid any spillage and to
reqularly monitor fuel storage at all the construction sites to avoid any spillage.
The project owner/ PAS will require the project construction contractor to properly
keep all kind of solid wastes in the prepared bins. The wastes will be collected and
then disposed at the damping site/s where the local authority or the Provincial
Department of Environment has determined.
The project owner/ PAS will require the project construction contractor to educate
workers, not allowing to dispose of wastes to the sea.

6.2.1.4 Surface Water Quality

Land/sand reclamation, dredging of channel, turning basin and berth and transportation
of dredged wastes to the dumping sites will impact on water quality. It is notable that source
of sea pollution that is critically important is dredging of channel and turning basin. Such
works may have pollutants from seabed which lead to water pollution in the project area and
its surrounding areas.

Wastewater from daily water consumption of management and construction personnel
and waste oil may be the sources of sea pollution if not properly managed. Meanwhile, there
are residual wastes from offices and other materials. In the case that the project construction
contractor does not properly clean the wastes, those wastes will impact on sea water quality.

Mitigation Measure

The project owner/ PAS will require the project construction contractor to monitor
sea water quality regularly at the locations as in the design phase by taking samples
to MoE®&s | abouratory. I n case that un
necessary mitigation measures will then be implemented.

The project owner/ PAS will require the project construction contractor to educate
workers and staff not to throw away wastes into the sea and to provide sanitary
latrine in the worker camps. The project construction contractor have to make sure
that human wastes and construction ones will be packed and kept at the proper
locations. Also, the project construction contractor will have to cooperate with local
waste collecting company to transport and dispose of wastes at the dumping site.
The project owner/ PAS will require the project construction contractor to clean tools
and equipments at the prepared location with sedimentation tank.

The project owner/ PAS will require the project construction contractor to properly
prepare fuel storage location, ensuring that no any spillage occurs.

The project owner/ PAS will require the project construction contractor to check
sanitary latrine, avoiding any discharge to the sea.

The project owner/ PAS will require the project construction contractor to select high
quality dredging tools with minimal sedimentation dispersion.

The project owner/ PAS will require the project construction contractor to minimize
dredging time so as to minimize turbidity.
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The project owner/ PAS will require the project construction contractor to select high
quality transportation means for dredged materials to avoid any spillage.

The project owner/ PAS will require the project construction contractor to reqularly
monitor pollutants from dredging activities.

6.2.1.5 Air Quality
Emission of toxic gases such as: Total Suspended Particulate (TSP), carbon dioxide

(CO), sulfur dioxide (SO2), and NO2 caused by the traffic of vehicles and other heavy
machineries will cause disruptions (dust and air pollution) to villagers in the surrounding
project area. Due to the long-term project construction, up to 36 months, this negative impact
must be considered with due diligence.
Mitigation Measure
The project owner/ PAS will require the project construction contractor to take
proper care of vehicles and machineries and to use high qualily fuels. The project
construction contractor will completely avoid overload transportation and congestion
of vehicles, causing air pollution.
The project owner/ PAS will require the project construction contractor to cover
materials during transportation to reduce dust.
The project owner/ PAS will require the project construction contractor to spray
water regularly along the road to be expanded to reduce dust from the mobilization
of vehicles and machineries.
The project owner/ PAS will require the project construction contractor to monitor
dust air pollution and complaint from local residents. If any complaint, the project
construction contractor have to reconsider the applied technical aspects and find the
ways to solve those issues.
The project owner/ PAS will require the project construction contractor to prepare
and to strickly implement traffic management plan at the construction sites.

6.2.1.6 Noise and Vibration Levels
The traffic of vehicles and other machineries in large gquantities to serve the project
activities will cause disturbance (noise and vibration) directly to the local residents, especially
for those living near the project area. Due to the project construction period lasts for 36
months, so this negative impact must be taken into account seriously.
Mitigation Measure
The project owner/ PAS will require the project construction contractor to use
vehicles and machineries with low noise and vibration and to take proper care of
vehicles and machineries before the project construction.
The project owner/ PAS will require the project construction contractor to have a
clear timetable for working hours: morning from 07.00 until 11.00 am and afternoon
from 13.00 to 17.00 pm.
The project owner/ PAS will require the project construction contractor to advise all
drivers to drive at a low speed without exceeding 60 dB(A) for residential areas and
not exceeding 45 dB (A) in some places: schools, hospitals, pagodas and nearby
places of residence. No driving will be allowed at night time.
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6.2.2 Biological Resource
6.2.2.1 Aquatic plants and animals
The project could impact on aquatic plants and animals in and around the project area;
especially affect more than 1,0 0 fish cages in Tomnub Rolok area as a result of dredging of
channel, turning basin and berth and sand/land reclamation. At the same time, transportation
of dredged wastes to the dumping sites near Koh Dekol will impact on aquatic plants and
animals in those areas.
Mitigation Measure
The project owner/ PAS will require the project construction contractor to dredge
channel, turning basin as in the plan and to monitor water quality daily during
dredging of channel, turning basin and transportation of dredged wastes to the
duumping sites.
The project owner/ PAS will require the project construction contractor to educate
workers, not allowing to dispose of wastes to the sea and to cooperate with local
waste collector for waste disposal at the dumping sites as defined by Provincial
Department of Environment and local authorities.
The project owner/ PAS will require the project construction contractor to conduct a
routine monitoring for the transportation of wastes to the dumping sites.

6.2.3 Socio-economic Resource
6.2.3.1 Local Economic Activity
The project activities wildl i mpact on | ocal
living nearby the project area. This is due to the fact that during the dredging channel, PAS
will inform to local people especially people who conduct fish raising to prolong their activities
due to high turbidity. As for fishermen, some channels that they used to travel for fishing are
prohibited.
Mitigation Measure
The project owner/ PAS will require the project construction contractor to prioritize
fishermen as workers and/or staff during the construction phase.
The project owner/ PAS will require the project construction contractor to install
traffic signs at the dredging zones.
The project owner/ PAS will require the project construction contractor to
comprehensively disclose information regarding the project construction to local
residents so as to let them know the project activities.

6.2.3.2 Traffic Condition

Traf fgestciomn by vehicles may occur around th
can cause disruption to | ocal people and peopl e

Mitigation Measure

The project owner/ PAS will require the project construction contractor to inform

local authorities about the construction period.

The project owner/ PAS will require the project construction contractor to install

traffic signs at the construction sites in particular traffic lights at night time to avoid

accidents.

The project owner/ PAS will require the project construction contractor to implement

traffic management plan around the construction sites in cooperation with local

authorities.
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The project owner/ PAS will require the project construction contractor to educate all
the drivers to respect law on traffic in the Kingdom of Cambodia.

6.2.3.3 Work Safety
The project activities can impact on staff
staff-workers including vehicle control and careless use of equipments and so on. On the
other hand, the provision of inappropriate accommodation, no clean water, and living without
hygiene will impact on their health as well.
Mitigation Measure
The project owner/ PAS will require the project construction contractor to provide
trainning for staff and workers to have a better understanding of the use of vehicles,
machineries and related equipments.
The project owner/ PAS will require the project construction contractor to implement
all safefy working standards. The provision of PPE (glove, footwear, and helmet )
will be provided to staff and workers based on nature of works.
The project owner/ PAS will require the project construction contractor to construct
sanitary latrine for staff and workers equiped with septc tanks and to provide clean
water for general consumption.
The project owner/ PAS will require the project construction contractor to educate
staff and workers on sexually transmitted diseases. The project construction
contractor will cooperate with provincial department of health for epidemics
prevention around the project area.

6.3 Operation Phase

6.3.1 Physical Resource
6.3.1.1 Surface Water Quality
Liquid waste and solid waste will be increased due to general operations of the port
including the release of liquid waste from toilets of PAS offices, waste from kitchen, cartons etc.
Besides, solid waste and liquid waste will be generated from ships transporting goods to and
from Cambodia.
Mitigation Measure
All liquid waste from the port will be discharged to sewage system and then go to
water treatment plan. This waste will be checked in advance before discharging to
public sewage system.
The project owner/ PAS will monitor sea water quality regularly (the sampling sites
will be the same as the before-construction sampling sites) by taking samples and
send them to the MoE&6s | aboratory. I n ¢
abnormal conditions, some mitigations will be implemented.
The project owner/ PAS will educate workers and staff not to throw away wastes into
the sea and will make sure that human wastes and construction ones will be packed
and kept at the proper locations.
The project owner/ PAS will properly prepare fuel storage location, ensuring that no
any spillage occurs.
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6.3.1.2 Air Quality
During the project operation there will be more transportation activities by large ships to
and from Cambodia and by truck. At the same time, there are cranes and cargo for handling
goods and other machinery, which all are sources of increasing of carbon dioxide (COZ2 )
emissions. Increase of traffic density due to port operation will provide gas emissions, resulting
in air pollution as well.
Mitigation Measure
The project owner/ PAS will regularly monitor air quality in and around port area and
respect the subdecree on the Control of Air Pollution and Noise Disturbance 2000.
The project owner/ PAS will add more waste storage sites and cooperate with local
waste collecting company to transport and dispose of wastes at the dumping site.
The project owner/ PAS will educate workers and staff about energy saving so as to
reduce air pollution.
The project owner/ PAS will have tree-seedling nursery and green space for those
trees.

6.3.1.3 Noise and Vibration Levels
The traffic of vehicles and other machineries in large gquantities to serve the project
activities will cause disturbance (noise and vibration) directly to the local residents, especially
for those living near the project area.
Mitigation Measure
The project owner/ PAS will use vehicles and machineries with low noise and
vibration and take proper care of vehicles and machineries. Some mitigation
measures will be applied to minimize noise and vibration.
The project owner/ PAS will advise all drivers to drive at a low speed without
exceeding 60 dB(A) for residential areas and not exceeding 45 dB (A) in some
places: schools, hospitals, pagodas and nearby places of residence.

6.3.2 Biological Resource
6.3.2.1 Aquatic plants and animals
Maritime transportation and land one during daytime and nighttime will provide impact
on aquatic lives. Moreover, any oil spillage from ships and solid waste disposal to the sea will
provide impact on marine biodiversity.
Mitigation Measure
The project owner/ PAS will monitor solid waste and liquid one on ships regularly.
The project owner/ PAS will consider more measures to minimize/eliminate the
impact on aquatic plants and animals.

6.3.3 Socio-economic Resource
6.3.3.1 Occupation and Income

Fishing activities are expected to be declined due to some areas around the project

areas are prohibited. The issues might occur for some families only.

Mitigation Measure
The project owner/ PAS will clearly define zone for fishermen passing through for
fishing activities.
The project owner/ PAS will prioritize job opportunities for fishermen, in particular for
those workers and/or staff who used to work during the construction phase.
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The project owner/ PAS will prepare social security fund for supporting vulnerable
people by the project implementation.

The project owner/ PAS will provide trainings based on labour markets around the
port area.

6.3.3.2 Marine Transporation and Land Transportation

In this phase, marine transporation and land transportation will be more active and will

then increase traffic density around the project area.

Mitigation Measure
The project owner/ PAS will monitor traffic in and around the project area so as to
take action if any traffic congestion (particulary at the intersection of Natioinal Road
No.4) occurs.
The project owner/ PAS will cooperate local traffic police and local authority to
manage traffic conditions and will educate drivers about law on land traffic.
The project owner/ PAS will instruct ships to respect marine transporation
regulations such as duration for parking etc.
The project owner/ PAS will install all traffic signs for marine traffic around the
project area for safety.

6.3.3. 3 Work Safety
The project activities can impact on staff
staff-workers including vehicle control and careless use of equipments and so on. On the
other hand, the provision of inappropriate accommodation, no clean water, and living without
hygiene will impact on their health as well.
Mitigation Measure
The project owner/ PAS will provide trainning for staff and workers to have a better
understanding of the use of vehicles, machineries and related equipments.
The project owner/ PAS will implement all safefy working standards. The provision
of PPE (glove, footwear, and helmet ) will be provided to staff and workers based
on nature of works.
The project owner/ PAS will construct sanitary latrine for staff and workers equiped
with septc tanks and to provide clean water for general consumption.
The project owner/ PAS will establish health center in the port area equipped with
medical supply and will have doctors. The project owner/ PAS will cooperate with
provincial department of health for epidemics prevention around the project area.

The environmental management plan (EMP) for the project has been prepared by the
project owner. The EMP will serve as the framework for the environmental management,
commencing from the detailed design phase through the operation phase. The full
implementation of the EMP by the works contractor will ensure that adequate protection
measures are in place to avoid or mitigate the project impacts.

The general EMP is included as part of the Special Provisions of the Specification and
Performance Requirement (One of the Sections in the documents for procurement contracts
for civil works). The works contractor will incorporate the EMP into his/her planning and site
control and will be required to prepare an EMP for the works and report periodically.
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7.1 Training Program

The training program is one of the important parts of the EMP. In this regard,
Sustainable development needs to have adequate human resources to work either in
technical works or environmental works. Therefore, the project owner/PAS will require the
project construction contractor to train staff and workers on the following topics:

The use of machineries and vehicles at the beginning of construction period to all
related staff and workers;

Technigues for the construction of project related infrastructure

Work safely;

Environmental protection in and around the construction site;

Solid waste management in and around the construction site; and

Sexually transmitted diseases and other diseases.

7.2 Environmental Monitoring Program

The environmental monitoring to be occurred during pre-construction, construction, and
operation phases is an important work. Responsible institutions and budgets for this work are
included in the Environmental Monitoring Program. The budget for environmental monitoring
in the construction phase is the responsibility of the project construction contractor. During
the operation phase, the environmental monitoring is the responsibility of the project owner.

The implementation of EMP for this project is the direct responsibility of the project
construction contractor. The contractor has to conduct its own monitoring and follow-up
monitoring of the working groups, including:

a) National working group

- Ministry of Environment
- Ministry of Public Works and Transport
- National Committee on Coastal Area Management and Development

b) Sub-national working group

- Provincial authority of Preah Sihanoukville province

- Provincial Department of Environment

- Provincial Department of Public Works and Transport

- Provincial Department of Water Resources and Meteorology

- Provincial Department of Mines and Energy

- Provincial Department of Labour and Vocational Training

- Provincial Dep. of Land Management, Urban Planning, and Construction
- Provincial Department of Agriculture, Forestry and Fisheries

- Authority of Preah Sihanoukville Municipality

- Authority of Sangkat 1 and Sangkat 3.

Cost estimates for the EMP are US$ 14,200 /year and US$ 17,500 for the construction
phase and for the operation phase, respectively.
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8.1 Economic Cost of the Project

8.1.1 Project Costs

The economic analysis of the Project is indicates the cost necessary for the national
economy. Import duties and VAT are therefore excluded from economic costs. Since the
initial cost estimated in section 10.2 excludes import duties but includes VAT in local cost,
economic analysis is made based on cost estimates without VAT and it is converted into
economic price by using standard conversion factor. The results from the conversion and
deduction are summarized in table 8-1.

Table 8-1: Project CostinEconomi ¢ Price (0000 USD)

Year 2019 2020 2021 2022 2023 Total
Construction (Package 1) 770 50,069 44127 30.465 84 128,305
1) Construction Cost 327 | 48.361 41,460 | 28,092 0 118,239
2) Engineering Service 444 1,708 2,667 2.373 84 10,066
Equipment (Package 2) 0 12,726 | 30,077 17.857 0 60,659
1) Buildings & Equipment 0 12,726 30,077 17,857 0 60,659
Source: JICA Survey Team Grand Total 188,964

8.1.2 Operation and Maintenance Costs
Cost of items for management / operation and maintenance are assessed as table 8-2:

Table 8-2: Operation and Maintenance Cost

Operating Expenses Unit New Terminal
1) Fuel and motor oil for operation USD/box 26.2
2)  Supplies for Workshop & Spare-parts USD/box 49
3) Annual Salaries and Bonus USD/person/year | 20,382%
Number of employees 314 (450,000TEU)
%) Ma%ntenance Cost oi:Infré.lstructure USD/year O.3-%Qr’b of th.e %n.itigl mvestment
Maintenance Cost of Equipment 1-3% of the initial investment
5) Administration & Others USD/box 11.9

8.1.3 Operation Renewal Investment Costs

Renewal investment is conducted at the year when the lifetime of each equipment is
reached. The lifetime is set at 10, 15 and 25 years for trailer/chassis/top-lifter, RTG and QC,
respectively.

8.2 Economic Evaluation of the Project

8.2.1 Result of EIRR

The result of EIRR is shown in Table 9-6. The estimated EIRR is at 15.76%, and a
discount rate as threshold of the EIRR is set at 10.0% which is generally used for
infrastructure projects. Thus, the Project can be said to be feasible.
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8.2.2 Sensitivity Analysis
In order to see whether the project is still feasible if some conditions change, a
sensitivity analysis is made for the following three alternatives.
Case 1: Project cost increases by 10%
Case 2: Benefit volume decreases by 10%
Case 3: Both Case land Case 2 occur simultaneously
The results of the sensitivity analysis are derived as follows.

Table 8-3: Economic Result of Sensitivity Analysis

Case Base Case 1 Case 2 Case 3

EIRR 15.76% 13.98% 13.79% 12.06%

Even in Case 3 of sensitivity analysis, the economic feasibility of the Project is
exceeding threshold value i.e. EIRRs are above 10.0%. Therefore, the Project is
recommended to be implemented as early as possible from the viewpoint of the national
economy.

8.2 Environmental Value

Environmental values in and around the project area is hard to make an estimation.
However, in order to support the estimation of environmental value PPIC study team uses
Inter-ministerial Prakas No. 410 on Basic Price Determination of Natural Resources for
Restoration was signed on August 18, 2017. This Prakas aims to set Basic Price
Determination of Natural Resources for Restoration. It needs to be implemented for law
enforcement and to prevent and crack down natural resources illegal activities. In the Prakas,
There is one item called For lllegal Activities on Fisheries Resource, specifically point No.
47 Seagrass. This item means that the project owner must pay 2.5-12.5 USD/m? for natural
resources restoration to the government.

Based on the nature of the project area having no any seagrass and no any significant
environmental value, the minimal value 2.5 USD/m? was calculated. As a result, the
environmental value to be impacted by the project area (17.5 ha) is about USD 87,500. This
value is excluded the locations of access channel and dumping sites.

The project aims to construct a deep sea port on an area of 17.5 hectare and other
related structures in Sangkat 3, Preah Sihanoukville Manicipality, Preah Sihanoukville
province in order to improve economic growth. Environmentally and socioeconomically, the
positive impacts will much surpass the limited negative ones. Due to type of the project and
the existing environmental conditions in and around the project area, the project will provide
impacts as follows:

During the design phase the project will cause high impacts on physical resource such
as topography, and cause small impacts on biological resource and socioeconomic one.

During the construction phase, the project will cause high impacts on physical
resources such as topography and cause medium impacts on air pollution, noise and
vibration disturbance, water quality, soil quality, and provincial roads. Besides, the project will
cause small impacts on physical and biological resources. Moreover, the project will cause
small impacts on socioeconomic resources such as local economic activities, public
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infrastructure, work safety and public health conditions, and cause medium impacts on traffic
condition.

During the operation phase, the project will also cause medium impacts on physical
resources such as air quality, noise and vibration disturbance, water quality, traffic condition
that require more attention from the project owner/PAS.

The environmentally negative impacts will be limited or minimized due to the
implementation of the mitigation measures. Overall, the final project impacts will be limited
due to the implementation of the mitigation measures.

Based on public consultation meetings with relevant stakeholders, the project is
welcomed from relevant provincial authority, provincial departments, local authorities as well
as local people. Meanwhile, the proposed development project will provide long term
numerous beneficial impacts to individuals, communities as well as to the entire province.
During the construction phase, three beneficial impacts are identified, all of which are (i)
Employment Generation, (ii) Skill Enhancement, and (iii) Local Trade and Business
Opportunity. During the operation phase, the presence of the project will become a new
international port with a better quality, services, security as well as better environment in
parallel with international standard and can compete with other ports in Asian countries.
Moreover, the project will play an active role as international gateway which is able to
facilitate import-export goods from and to Cambodia. This will contribute to poverty reduction
and improve economic growth.

In conclusion, the proposed project can be implemented in the environmentally and
socioeconomically acceptable manner.
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CHAPTER 1
INTRODUCTION

1.1.1 Background

The Sihanoukville Port, located at the south end of the Cambodia Growth Corridor
and in Preah Sihanouk Province, is the sole international deep sea port in the Kingdom of
Cambodia supporting the national economic and industrial activities.

The container transaction volume of Sihanoukville is increasing at 10% on an
average over the last five years after 2009 due to strong economic growth led by the
garment industry. On the other hand, the container throughput of Sihanoukville Port is
reaching its handling capacity limit.

Nevertheless, the operation body of the port, the Port Authority of Sihanoukville (PAS),
has a short-term plan to strengthen the handling capacity by having additional cranes. The
container throughput is expected to reach the handling capacity limit in 2023. Moreover,
Gross Domestic Product (GDP) growth rate of Cambodia has steadily recorded over 7% on
an annual average over the last ten years and stronger economic activity is expected after
the economic convergence of ASEAN in 2015. With the above mentioned economic
circumstance, the development of new container terminal and associated structures in the
Sihanoukville Port is planned as a yen loan project ofthe A Si hanoukvi l l e Port N
Ter mi nal Devel'opment Projectbo

The Sihanoukville Port New Container Terminal Development Project (The Project)
is other P A S @mject after the Sihanoukville Port Multipurpose Terminal Development
Project, which is being implemented under the financing of Japan. The Project is
considered as one of the new priority projects in Cambodia. Based on a feasibility study,
it is found that the project could be economically viable. This means that if the project is
built, the capability to lift the containers will be much better contributingt o Cambodi a6
economic growth.

Although the project will be able to contribute to socio-economic development,
however, it can cause some adversely negative impacts, requiring an Environmental and
Social Impact Assessment (ESIA) to identify the potential impacts of natural resources and
socioeconomic ones as stated in the Sub-Decree on Environmental Impact Assessment
Process. According to the sub-decree, The Project Owner has suggested Japan
International Cooperative Agency (JICA) survey team represented by Nippon Koei Co.,
Ltd. to prepare the ESIA study. Based on experience of local consulting firms and official
procurement, Nippon Koei Co., Ltd. selects PPIC Co., Ltd. to conduct a study and
prepare an ESIA report and submit to Ministry of Environment (MoE) for approval. It
should be noted that the PPIC Co., Ltd. is the local consulting firm which was registered
on July 03, 2009 from the Ministry of Commerce and was permitted for the study on and
the preparation of Environmental and Social impact Assessment Report by the MoE
dated July 18, 2014.

The study is carried out based on the MoE's general guidelines in 2009 for quantitative
and qualitative approaches to submit to the MoE for review and approval.

! Project Draft Final Report, November 2016
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1.1.2 Purpose of the Study
The purpose of the study is to observe obviously current conditions of naturally
environment resources and socioeconomic environment in order to analyze the possible
impacts of the project activities and to prepare mitigation measures to minimize those
impacts. The specific objectives are to:
Examine environmental resources in and around the project area;
Define scope of major positive and negative impacts by the project phases;
Assess the potential impacts by the project phases;
Provide mitigation measures to mitigate negative impacts;
Prepare Environmental Management Plan (EMP) to minimize those impacts; and
Provide a reference document for the MoE in decision-making process of the
project.
The overall objective is to ensure sustainable environmental conservation and all
negative impacts on natural and socioeconomic environments are acknowledged and
properly considered prior to implementing the project.

1.1.3 Structure of the ESIA Report
This report is prepared in accordance with the guidelines of the Ministry of Environment
2009 and is divided into 10 chapters, all of which are as follows:

Chapter 1 Introduction, Purpose of the Study, and Structure of the ESIA Report;
Chapter 2 Methodology;
Chapter 3 Legal Framework;
Chapter 4 Project Description;
Chapter 5 Description of the Environment;
Chapter 6 Public Consultation Meeting;
Chapter 7 Environmental Impact and Mitigation Measure;
Chapter 8 Environmental Management Plan;
Chapter 9 Project Economic Analysis and Environmental Values; and
Chapter 10 Conclusion and Recommendation.
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CHAPTER 2
METHODOLOGY

According to Mo E @eneral guidelines in 2009, the methodology focuses on natural
environment including physical environment, biological environment and socioeconomic
environment which is mainly based on primary data. It is designed to make precise results in
terms of determining both environmentally positive and negative impacts for the project. In
view of this, scope of the study and the methodology are consecutively described as in 2.2
and 2.3 below.

The project location and its related infrastructure are the main point to define scope of
the study. Through Terms of Reference approved by the MoE, the scope of the ESIA study
covers physical environment, biological environment, and socioeconomic environment.
Impacts that will likely occur by project phase, type of impacts, environmental and social
values are also included in the scope.

Before being able to determine the scope, project site investigation was conducted by
PPIC studyteam and Nippon Koei Study one in collaboration with PAS, hereinafter called
The Project Owner. Meanwhile, there is also discussion with local authorities to get realistic
aspects for the ESIA study. Based on field investigations, project feasibility report, and
related documents, scope of the study is defined as follows:

2.2.1 Physical Resource

- Geology/Topography/land slope;

- Soil type/Soil Classification;

- Meteorology during the last 6 years (2010-2015) at Preah Sihanouk province;
- Air quality, noise and vibration;

- Hydrology;

- Water quality (surface water and ground water); and

- Sedimentation Modelling.

2.2.2 Biological Resource
- Forestry resource;
- Aguatic plants resource;
- Wildlife resource; and
- Agquatic life resource.

2.2.3 Socio-Economic Resource

- Demography and settlement pattern;
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Tradition and religion;

Socio-economic conditions (employment and income);

Land use;

Water consumption and sanitation;

Energy consumption;

Public infrastructure;

Education;
Health;
Archaeological/Cultural site;

Tourism zones and tourists; and

Security and social order.

2.3.1 Review of Existing Document
Laws, sub-decrees, Prakas/declarations, national strategic plan, rectangular strategy
phase lll, policy, feasibility study report, detailed engineering report, and other related
documents were collected and reviewed. This involved thorough review and analysis of
literature for acquisition of the data.

2.3.1.1 Physical Resource

2
(0]

(0]

N

.3.1.1 .1 Topography, Geology, Soil Type , and Land Slope
The study on topographical data of the project and on Topographical Map, Scale
1/100.000 (Data source: Mekong River Commission 2000).
The study on geology of the project and on Geological Map, Scale 1/100.000
(Data source: Japan International Cooperation Agency 2002).
The study on soil type using soil classification map Scale 1/100.000 (Data
source: Charles D. Crocker 1962).
The study on Land Slope in the project area and its surrounding areas using
Digital Elevation Model (DEM) recorded in 2012 and SRTM 90m Digital Elevation
Database of NASA.

.3.1.1.2 Meteorology

0 The study on Meteorology during the last 6 years (2010-2015) such as monthly

N

and yearly rainfall, monthly and yearly temperature, monthly and yearly humidity,
monthly wind speed and direction, yearly wind speed and wind direction (Data
source: Provincial Department of Water Resources and Meteorology, Preah
Sihanoukville province).

.3.1.1.3 Hydrology
The study on hydrology was based on the existing hydrological data with radius 3
km from the proposed project area.
Tide/Current: data from Sihanoukville Port Multipurpose Terminal Development
Project was collected. During that time, a 15 day-survey was conducted in 2005
at two different sites of port seawaters: one is located in the port entrance of the
northern channel and the other is located near by Koh Pos Island of southern

4



Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

channel. This tide/current survey was conducted at 1 1m draft under the sea and
+1m above the seabed in both sites. The result of this tide/current survey
indicated that the flow of southern tide/current into the northern tide/current is
overlapped. Maximum speed of tide/current at the northern channel is
approximately 40 cm/s occurs at both directions of the northern and southern
channels. Moreover, the speed of the tide/current at the southern channel is
higher than the northern channel. Maximum speed of tide/current at the southern
channel is sometimes up to 60 cm/s.

2.3.1.2 Biological Resource
2.3.1.2.1 Forestry Resource
Existing data of forestry resource which are able to describe the project area and its
surrounding areas were collected from institutions in the forms of digital file and hard copies.
Such kind of data were reviewed and compared to The International Union for Conservation
of Nature (IJUCN) Red list.

2.3.1.2 .2 Wildlife Resource
Existing data of wildlife resource which are able to describe the project area and its
surrounding areas were collected from institutions in the forms of digital file and hard copies.
Such kind of data were reviewed and compared to the IUCN Red list.

2.3.1.2 .3 Fisheries Resource
Existing data of fisheries resource which are able to describe the project area and its
surrounding areas were collected from institutions in the forms of digital file and hard copies.
Such kind of data were reviewed and compared to the IUCN Red list.

2.3.1.3 Socio-Economic Resource
Data series at village level, Sangkat level, municipality level and provincial level in 2015
was collected from Preah Sihanouk provincial department of planning and was then studied.

2.3.2 Primary Data Collection

2.3.2.1 Physical Resource
2.3.2.1.1 Air Quality, Noise and Vibration
The study on air quality is carried out to assess the current air quality conditions (Pre-
construction phase) at 2 sampling locations for a 24-hour period (Figure 1). Studied
parameters are as in table 2-1.

Table 2-1: Parameters for air quality

No. Parameters Duration Standard*

1 | Carbon Monoxide (CO) 8 hours <20

2 | Nitrogen Dioxide (NO,) 24 hours <0.10
3 | Sulfur Dioxide (SO5) 24 hours <0.30
4 | Lead (Pb) 24 hours <0.005
5 | Total Suspended Particles (TSP) 24 hours <0.33
6 | PM;o 24 hours <0.015
7 | PM; s 24 hours <0.025

Remark:( KmCe&eq qr _I b_pb
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There are 2 sampling locations for noise and for vibration, which are close to the air
sampling locations, were selected. Noise and vibration were also conducted for a 24-hour
period. Standards for noise and vibration levels are consecutively shown as in table 2-2 and
table 2-3.

Table 2-2: Noise level

. Standard*
Parameter | Duration Analyzed Method Morning | Evening | Night
Noise Level | 24 hours |Sound Level Mater NL-4 AX 70 65 50
Table 2-3: Vibration level
. Standard*
Parameter Duration Analyzed Method Day time | Night Time
Vibration Level | 24 hours |Vibration Level Mater VM-53A 65 60
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2.3.2.1.2 Hydrology
a) Suspended Solids Inflow

There are several drainages flowing into the water area inside the breakwaters as
shown in Figure 2-2. As an analysis of hydrology, measurements of suspended solids (SS)
were conducted in the Study on the Master Planning and Feasibility Study of the
Sihanoukville Port in the Kingdom of Cambodia (JICA, 1997). The situation of drainages has
been changed due to port and SEZ developments in these decades. Therefore, the survey of
present condition of SS inflow at the existing drainages was conducted for ESIA of the
project.

Figure 2-3: Location map of drainage Source: JICA Study Team 2017

b) Sedimentation Modeling

The numerical simulation of dispersion (Sedimentation Modeling) of disposed soil was
conducted to delineate the extent of affected area of dredged material dumping in the Study
on the Master Planning and Feasibility Study of the Sihanoukville Port in the Kingdom of
Cambodia (JICA, 1997).

In the case of the proposed new container terminal project, turbidity monitoring data of
the multipurpose terminal project is available. The monitoring data implies the radius of
sediment dispersion caused by the dumping works. The construction works of both projects
related to sediment dispersion are very similar, therefore the numerical simulation of
sediment dispersion is not necessary. However, the simulation was conducted to confirm the
extent of affected area of sediment dispersion with the similar methodology used in the study
of JICA, 1997.

The objective of Sedimentation Modeling is to confirm the extent of suspended soil
after disposal of dredged materials during the proposed new container terminal construction
works, simplified numerical simulation was carried out.

MIKE 21, which was one of the world-famous two-dimensional numerical models, was
applied for this numerical study. This model can simulate advection and diffusion of
suspended soil due to disposal of dredging materials into the sea under fluctuated tidal
current field.

8
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The sedimentation modeling consists of two models, Hydro Dynamics model (HD

model) and Mud Transport model (MT model). HD model simulates water level variations
and flows by the equations of conservation of volume and momentum shown as follows.

% . 4 A (Continuity)
ot ox o)

(X-momentum)

h &
7 —L(p,)-0
Vs P, Ox Pa (Y-momentum)

6_‘1+i q_. +£(ﬂ)+g};£
ot ov\h) ex\ h

The following symbols are used in the equations:

h(x,y,t) water depth (= Z-d, m)

d(x,y,t) time varying water depth (m)

Z(x,y,t) surface elevation (m)

p.q (xy.t) flux densities in x- and y-directions (m%/s/m) = (uh,vh); (u,v) =
depth averaged velocities in x- and y-directions

C(x,y) Chezy resistance (m*/s)

g acceleration due to gravity (m/sz)

ftv) wind friction factor

V,Vy, Vy(x,y,) wind speed and components in x- and y-direction (m/s)

Qx,y) Coriolis parameter, latitude dependent (s")

pa(x,y,t) atmospheric pressure (kg/m/sz)

O density of water (kg/ma)

X,y space coordinates (m)

t time (s)

xx Xy, Iy components of effective shear stress
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MT model describes transport and deposition of mud (cohesive sediment) in response

to the output of HD model simulation. MT model solves the advection- dispersion equation
shown as follows.

gty o8 ot
at YaxVay T

18(, a6\ .18 (, 6. 1
;,g((th—;) + 7@(”01'%') £Q,C3-S

Symbol List

c depth averaged mass concentration (kgim?3)

uVv depth averaged flow velocities (m/s)

D..Dy dispersion coefficients (m2/s)

h water depth (m)

S accretion/erosion term (kg/m?/s)

Q. source discharge per unit horizontal area (m3/s/m?)
C. concentration of source discharge (kg/m?)

Input Conditions: The nested model was employed to conduct appropriate simulation

at the limited target area. The calculation area and input condition for the computation are
shown in Figure 2-3 and Table 2-4, respectively.

(Kilometer)

(%]
B
(kilarmelery

0 50 100 200 250 0 10 EL = 0

tkih;"s:'m [kbometer)
VWide Area } Nested Area
300 km I 400 km (grid 50 km I 70 km (grid

Figure 2-4: Computation Area for SS Simulation Source: JICA Study Team 2017
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Table 2-4: Input Condition of SS Simulation

Item Condition

Dumping Interval Every 6 hours

Dumping number per day 4 times /day

Dumping volume (per every interval) | 1,000 m3 /dumping

Grain size (dso) 0.035 mm

Generated per unit (W) 5.7 x 107 (t/m°)

Tide condition +0.8m (for spring tide)
£0.2m (for neap tide)
(2 cycle tide change per day)

Horizontal diffusion coefficient 10 m%/s

Particle setting velocity (V) 0.00095 m/s (calculated by Stokes Formula)

Source: JICA Study Team 2017

2.3.2.1.3 Water Quality
0 Analysis of water quality (sea water and groundwater) was conducted to assess
baseline water quality. Parameters are as indicated in table 2-5 and 2-6.
0 Sampling Location and Techniques
V Sea water sampling: Six sampling locations are selected, with 3 layers (upper
layers, layer at a depth of -2m and bottom layer) in one location were
determined. The first sampling location is set in the project area (X: 337561;
Y: 1178280 UTM WGS 1984). The second sampling location is determined in
turning basin (X: 336745; Y: 1177730 UTM WGS 1984). Sampling location 3
is set near the fish raising zones (X: 336803; Y: 1178138 UTM WGS 1984).
Sample location 4 is set at dredging channel (X: 335304; Y: 1177921 UTM
WGS 1984). Sample location 5 (X: 330134, Y: 1176583 UTM WGS 1984) and
location 6 (X: 329555; Y: 1176031 UTM WGS 1984) were taken at the location
of mud disposal area.
V Sampling of ground water: 3 sampling locations were selected, 2 of which
(GW1 X: 338039; Y: 1177270 UTM WGS 1984 and GW2 X: 338416;
Y: 1177123 UTM WGS 1984) are located in special economic zones. The
other location (GW3 X: 338677; Y: 1178799 UTM WGS 1984) is taken from
the well in the Sunwah fish frozen plant. All water samples were stored in cool
containers and sent to the Mo E €als at the same day.
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. Standard

No. Parameter Unit Anrex 4 ATTex S Analyzed Method

1 pH - 7071 8.3 - Digital pH Meter

2 Temperature - - - Digital Temperature

3 Turbidity - - - Method MAJI Meter

4 Salinity - - - Method Refructometer

5 Dissolved Oxygen (DO) mg/I 7571 2.0 - Method MAJI Meter

6 | Total Suspended Solid (TSS) - - - Method 2540 D

7 Biochemical Oxygen Demand (BOD:s) - - - Method 5210 B

8 Chemical Oxygen Demand (CODgy) mg/I 2.071 8.0 - Method JIS K0102

9 Oil & Grease mg/I 0 - Method 5520 D

10 | Total Nitrogen (TN) mg/I 0.27 1.0 - Method JIS K 0102 45

11 | Total Posphore (TP) mg/I 0.027 0.09 - Method JIS K 0102 46

12 | Total Iron (Fe) - - - Method Photometer S7000
13 | Mecury (Hg) ug/l - <0.5 Method Metalyzer HM1000
14 | Arsenic (As) ug/l - <10 Method Digital Arsenator
15 | Total Coliform MPN/100m| MPN/100m| - Method NF T90-413

Note: Annex 4 and 5 refer to the annexs in Subdecree on Water Pollution Control
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Table 2-6: Parameters for analysis of groundwater quality

No. Parameter Unit Standard Analyzed Method
1 pH - 6.57 8.5 Digital pH Meter
2 Temperature °Cc - Digital Temperature
3 Hardness (CaCOs) mg/L < 300 Method 2340 C
4 | Total Suspended Solid (TDS) mg/L < 800 Method MAJI Meter
5 Chemical Oxygen Demand (COD) mg/L - Method JIS K0102
6 | Total Iron (Fe) mg/L <0.3 Method Photometer S7000
7 | Ammonium (NH,) mg/L <15 Method ICs 90
8 Phosphate (PO,) mg/L - Method ICs 90
9 | Arsenic (As) mg/L <0.05 Method Digital Arsenator
10 | Total Coliform MPN/100m| 0 Method NF T90-413

Note: Standard refers to national drinking standard of Ministry of Industry and Handicraft
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2.3.2.1. 4 Mud Quality
Two sampling locations were selected in dredging channel. First location is at the point
X: 337111; Y: 1177711 UTM WGS 1984, while the other is taken at the point X: 335578;
Y: 1177860, UTM WGS 1984). Mud sampler was taken from the MoE's lab.

SR

Figure 2-5: Mud sampies
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2.3.2.2 Biological Resources
2.3.2.2 .1 Forestry Resource

The study is mainly focused on tree species and lower layer plants. These types of
trees are counted in 100% of each line as shown in Figure 2-6. Tree/plant species found are
written in local names and scientific ones. These speciesare c he c k e d wi Red List
to identify the level of vulnerability. It is notable that only tree species and lower layer plants
listed in the Red List were photographed and noted GPS points so that it is easy to find in the
field.

According to the Forest Cover Map of the Forestry Administration in 2 0 1 the project
area does not have forest cover. It is found as a residential area and industrial zone.
However, three lines were chosen to survey the plant species, which each line is with a width
of 5 Ometers on both sides, as follows:

- T1 Along the National road No. 4;

- T2 Along Samdech Hun Sen road; and

- T3 Along the road to Phum Thmei.

Table 2-7: Location of survey line

No. Survey line Starting Coordiation point Ending Coordination point
1 T1 338216 1176765 336279 1176867
2 T2 337244 1176874 338446 1179471
3 T3 337364 1177112 338179 1177247

Source: PPIC Study Team 2016

2.3.2.2.2 Wildlife Resource
The approaches used for the Rapid Wildlife Assessment consisted of indirect field
observations along survey lines. Opportunistic interviews were also conducted with local
communities by referring to guidebooks that referenced birds and mammals of Cambodia.
The following equipment and materials were used in the field surveys are as follows:
A Guide books for wildlife survey and species identification (Tan Setha and Colin
Poole, 2003; Tan Setha and Federech Gos, 2003; Mensoryun et al., 2008).
A A Photographic Guide to Snakes and Other Reptiles of Thailand and South-East
Asia (Merel J. Cox, et al. 1998).
A Survey Worksheets were used to record information collected in field surveys.
A Equipments used in the field surveys were GPS, digital camera, and measuring
tape.
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2.3.2.2 .3 Fisheries Resource

To study on fisheries resource, the study team conducted: 1) group discussion with the
fisheries community and 2) interviews with fishermen.

The criteria for selecting for group discussion members are former fishermen, current
fishermen, and local elders. Group discussion was conducted into two groups with 8 to 10
participants. During the group discussion, freshwater fish pictures in the Kingdom of
Cambodia were also used to let the participants to differentiate fish species. The vulnerable
fish species are identified with vulnerable fish species in Cambodia and also the IUCNGO Red
List.

The interview with fishermen was conducted using the questionnaire. The main points
within the questionnaire included fishing locations during the last five years, means of fishing,
type of fishing gears, type of aquatic fauna catched and their majorities, market value, and
impacts that would be occurred by project implementation. The samples were calculated
using Yamane Taro, 1967. The selected village locations were indicated as in table 2-8.

3 N
1+ N* ¢

N

Where
n = Number of samples

N = Total Households
e = Bias 10%

Samples at village level can be calculated via the formula:

N3 N.

N, =
N

n; = Samples to be selected from each village
n = Total samples

N; = Total households in each mondul

N = Total households in the survey area

Where

Table 2-8: Samples for the survey on fishermen

Sangkat Village Number of fisherman households Samples
Sangkat 3 Mondul 3 267 28
Sangkat 1 Mondul 3 600 62

Total 867 90

Source: Provincial department of planning as of December 2016
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2.3.2.3 Socioeconomic Resources
The purpose of the socio-economic study is to present the socio-economic settings of
local communities such as employment, poverty rate, education, public health, infrastructure,
land use, etc. as well as development activities near the project area. In this section, the
study team carried out two main tasks: 1) collection of data from provincial department of
planning and 2) conducted the survey with project related local villagers.

2.3.2.3.1 Demography

Statistics related to demography is collected from Preah Sihanouk Provincial

Department of Planning as of 2015 and is summarized for the following matters:
o Total number of households and population in the project related villages and

communes
Ethnic minorities group in the project related villages and communes
Migration
Poverty rate
Security and social order.

o O O o

2.3.2.3. 2 Socio-economic Setting
Socioeconomic conditions were studied on the households living near by the project
area by using the questionnaire.

o0 Survey Technique: Prepare questionnaire for the survey and select samples
using Yamane Taro, 1967 as follows:

N
1+ N* e
Where

n = Number of samples
N = Total households
e = Bias 5%

n=

Samples at village level can be calculated via the formula

N3 N,
N, =
N

Where
n; = Samples to be selected from each village
n = Total samples
N; = Total households in each mondul
N = Total households in the survey area
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Table 2-9: Number of samples for the socio-economic study

Sangkat Village Group Total Households Samples
Group 1 25 4
Group 2 11 2
Group 3 19 3
Group 4 54 10
Group 5 31 6
Group 6 67 12
Group 7 98 17
Sangkat 3 Mondul 3 Group 8 117 51
Group 9 79 14
Group 10 93 17
Group 11 73 13
Group 12 95 17
Group 13 123 22
Group 31 452 81
Group 11 28 5
Group 20 40 7
Group 21 27 5
Group 22 49 9
Group 23 33 6
Group 24 45 8
Group25 51 9
Sangkat 1 Mondul 3 Group 26 20 7
Group 27 42 7
Group 28 40 7
Group 29 16 3
Group 30 13 2
Group 31 43 8
Group 34 42 7
Total 1.846 329

Source: Provincial department of planning as of December 2016
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2.3.2.3.3 LandUse
Sangkat related land use and map prepared by the JICA in 2003, Scale 1/100,000,
Landsat 2000 were used to define size and types of land use.

2.3.2.3 .4 Traffic Survey
a) Site Selection
As advised from NIPPON KOEI study team and also approved from MoE, one site was
selected for conducting the survey at National Road No.4 which is in front of the
Sihanoukville Port entrance (x=337385y=117681 7, UTM WGS 84) .

b) Vehicle Classification
Type of vehicles was classified into 10, all of which are motorbike, motorbike with
trailer, passenger car, pickup, truck <4 tonnes, truck > 4 tonnes, container truck, bus < 25
seats, bus > 25 seats and handing tractor.

c) Training of surveyors
Prior to starting the survey, the survey team was trained by the team leader in the
morning and tested in the afternoon using the traffic survey form. The recorded form was
reviewed after field tesing.

d) Traffic Count Procedures
Timing of traffic count was conducted from 8" to 14" July 2016 or for 7 days on a full-
day basis, starting from 07:00 to 06:00 in the next day.

e) Counting Technique

Number of vehicles was counted every hour for 24 hours (both directions). Five
surveyors were appointed for traffic survey (2 surveyors worked at day time and other 2
worked at night time) to record different direction of traffic. However, 1 surveyor was
reserved to work as an assistant to help the team during meal times. Some instruments were
used in supporting traffic count such as umbrella, chairs, light-reflection coat, watch, cell
phone, rain coats, lamp, flash lights, battery/lamp, recorder (forms, pencils, pens, books),
GPS and digital camera.

f) Data Analysis
Data recorded in the survey form was analyzed for frequency using MS-Excel 2016.
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Figure 2-9: Location for traffic survey Source: PPIC Study Team 2016
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