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Q Preparatory Survey for
jl c A ) Sihanoukville Port New Container Terminal Development Project

NIPPON IKOEJI Oriental Consultants Global Co.,Ltd.

Head Office:  1-14-6, Kudan-Kita, Chiyoda-Ku, Project Office:  Preah Sihanouk City.
{Nippon Koei)  Tokyo, 102-8539 Japan Preah Sihanouk Province
Phone:  +81-3-5276-2517 Phone:
Fax: +81-3-527h-3081 Fax: A _
Ref. SHV-NCT-16-010
Date: 20 April 2016
Chuon VichetSeila
Managing Director

Phnom Penh International Consultants

Project: Preparatory Survey for Sihanoukville Port New Container Terminal Development
Project

Subject: Letter of Cooperation

The letter of cooperation between JICA Survey Team and Phnom Penh International
Consultants was signed as attached for Environmental and Social Impact Assessment Survey

under “Preparatory Survey for Sihanoukville Port New Container Terminal Development
Project™.

Yours faithfully.

> 4
N A
E L
Naoki KFDO

Team Leader
JICA Survey Team
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Prepararory Survey for Sihanoukville Porr
Now Contarner Terminagl Davelopment Project

Addirronal Report for EL{

ADDITIONAL REPORT FOR EIA
IN RESPONSE TO COMNMIENTS
FROM MINISTRY OF ENVIRONMENT

1. INTRODUCTION

The Port Authority of Sihanculonlle (PAS) submitted the terms of references (TOE) for
Emnronmental Impact Assessment (ETA) of Sihanoulkville Port New Container Ternunal Development
Project. to the Ministry of Environment (MOE) on May 27, 2016. MOE reviewed TOFR. and issuved the
approval of TOR. with the conditions, on June 23, 2016. The conditions were explained by the mimites
of meeting cn June 10, 2016, which PAS received in nuddle of July 2016.

There were 11 comments on TOE. and mine comments had been studied by December 2016, The

remaimng fwo comments are:

» Hydrology, the siudy needs to be condocted with radins 5 lom from the project area
* Sedimentation modelling the study needs to be conducted at the dumiping site

This additional report for ELA was prepared in response to the above-mentioned two comments.
.4 SUSPENDED S5OLIDS INFLOW (HYDROLOGY)

Background and Objective of Suspended Solids Inflow Survey

There are several dramages flowing into the water area mside the brealowaters as shown in
Figure 2-1. As an analysis of hydrology, measurements of snspended solids (S5) were condected in the
Study on the Master Planming and Feasibility Stody of the Sihanonkoville Port in the Kingdom of
Cambodia (JICA 1997). The sifpation of drainages has been changed due to port and SEZ
developments in these decades. Therefore. the survey of present condition of S5 inflow at the existing
drainages was conducted for EIA of the proposed project.

¢

Source: JICA Survey Team
Figure 2-1 Locatdon Map of Drainages

Besults of Suspended Solids Inflow Survey

The S5 sampling was conducted in December 2016 at six sites. and the results of laboratory test
are shown in Table 2-1. All of data shows very low concemtration in the range of 10 to 30 [mgz1].
which iz lowrer than the standard in Cambodia. The survey was conducted in December, which was the

Nippon Eoei Co., Ltd. 1
Oriental! Consultanis Global Co., Lrd.
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end of rainy season or besinming of div season and there was no rainfall on the day of sampling.
Therefore, the concentration was very low.

On the other hand. the results of another TSS survey conducted mm Awvgust 2016 shown the
concentration of 100 to 200 [mg1] at the sites near the brealowaters or the domping sites (see Table 2-2
and Figure 2-2). The differences of concentration between the tao surveys do not mean lower
concentration of 55 m the drainapes. but means lower concentration during the diy seasons.

The concentration of 55 also changes depending on the location The concentration near the
coastline 1s high due to 55 inflow from drainages. In fact. the data near the coasthne snch as WQ1 on
Angust 2016, shown higher concentration than the data at seaside (WQ5 and W06).

Table 2-1  Results of Suspended Solids Survey on December 2016

Sampling Site Dl D2 D3 D4 D5 D&
TSS (mel) 12 29 22 16 21 29
Standard Standard I « 60, Standard I — 120

T55: Total Suspended Solids
Source: JICA Survey Team

Table 2-2  Results of Suspended Solids Survey on August 2016

Sampling Site Wi-01-1 wWo-02-1 Wo-03-1 W-04-1 Wi-0s-1 Wi-06-1
T55 (mz'T) 180 104 136 114 103 106
Standard Mo value

Source: TICA Survey Team
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Source: JTICA Survey Team
Figure 2-2 Location Map of Sampling Sites on Angust 2016

Conclusion of Suspended Solids Survey

The concentration of S5 in the Sihamewlonlle Port changes mn response to seasonal condition due to
natural 55 inflow from the drainages. The concentration becomes high during the rainy seasons
especially near the coastline.

Ninpon Eoei Co.. Lid. 2
Oviental Consultants Global Co., Ld.
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3. NUMERICAL SIMULATION OF DISPERSION OF DISPOSED
SOIL (SEDIMENTATION MODELING)

Background of Numerical Simulation

The numerical simulation of dispersion of disposed soil was condected to delineate the extent of
affected area of dredged material dumping in the Study on the Master Planning and Feasibility Study
of the Sihanounloville Port in the Kingdom of Cambeodia (JICA. 1997,

In the case of the proposed new container termunal project. turbidity monitoring data of the
mmltiperpose termunal project iz available. The monitoring data implies the radine of sediment
dizspersion caused by the dumping worles. The construction works of both projects related to sediment
dispersion are very similar, therefore the oumerical siomlation of sediment dispersion is not necessary.
However, the simmlation was conducted to confirm the extent of affected area of sediment dispersion
with the similar methodology used in the smdy of JICA 1997,

Objective of Mumerical Simulaton

To confirm the extent of suspended zoil after disposal of dredzed materials during the proposed
new container terminal construction works. simplified numerical stnmlaticn was carried out.
Numerical Model

MIEE2]. whick was one of the world-famous two-dimensional ommerical models, was applied
for this mumesical stedy. This model can sinmlate advection and diffusion of suspended soil due to
disposal of dredging materials into the sea under flnemated tidal current field

The sedimentation modeling consists of tawo models. Hydro Dynamics model (HD model) and

Mud Transport model (MT medel). HD model sinmlates water level variations and flows by the
equations of conservation of volume and momentiun shown as follows.
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The following symbols are used o the equations

hix y.t) water depth (= Z—d m)

a(x.y.t) time varying water depth {m)

Cix. .t surface elevabton (m)

P.axyt) flux densities in x- and y-directions (miisim) = {uh,vh); {uy) =
depth averaged velocities in x- and y-directions

Cix.y) Chezy resistance (m™/s)

9 acceleration due to gravity (m/s%)

V) wind friction factor

V.V V, Wxp.0) wind speed and compaonents in x- and y-direction (m/s)

Ofx.y) Ceoriolis parameter, latitude dependent (™)

Palx.y. ) atmosphenc pressure (kgfm“szl

A density of water (kg'm”)

xy space coordinates (m)

f me (s)

x Ny, Ty components of effective shear stress

MT model describes transport and deposition of mmud (cohesive sediment) in response to the
output of HD model simmlation MT model solves the advection- dispersion equation shown as
follows.

g, a8 30 _

E U(‘_X + V‘Ty

12/ ecy . 18/ cC) 1

kil + Iy nD,S’{ ~Q,C, -8

Symbol List

C depth averaged mass concentrabon (kg/m3)

uyv depth averaged flow velocities (mia)

D..D, dispersion coefficents (ma/s)

h water depth (m)

S acoretion/erosion term (kg/m3/s)

a source discharge per unit horizontal area (m¥/a/m?)

G concentraon of source discharge (kgim?)
Input Conditions

The nested model was employed to conduct appropriate simmlation at the limited target area.
The calculation area and input condition for the computation are shown in Figure 3-1 and Table 3-1.
respectively.

Nippon Koei Co., Ltd. 4
Orviental Consultants Global Co., Lud.
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Figure 3-1 Computaton Area for 55 Simulaton

Table 3-1 Input Conditdon of 55 Simulaton

Item Condition
Dumping Interval Every 6 hours
Dhumping number per day 4 times ‘daw
Dumping volume (per avery miterval) 1000 m3 dumpmge
Grain size {da) 0.035 mm
Generated per unit (w;,) 5.7 = 107 (m¥)
Tide condihion + 0. 8m (for sprmg hide])

0. 2m (for neap tide) (2 cyecle tide change per day}

Honzontal diffusion coefficient 10 m?s
Particle setting velocity (V) 000055 m's (ealeulated by Stokes Formula)

Source: JICA Survey Team

Validity of Numerical Model

Duse to the msufficient actial field data for diffusion and convection phenomena on site, it is
difficult to verify the numerical model as cquantitative level. Thus, the current pattern and the advection
and diffusion pattern were checled under the different conditions of tidal current.

Figure 3-2 and Figwre 3-3 show one of examples to compare the cwrent patterns under the
different tide conditions. and the advecticn and diffusion pattern of turbidity with and without tidal
current. The tidal current changes in accordance with tide conditions and the position of suspended
solids shifted to the downstream side of tidal current as expected.

Nippon Eoei Co., Lid. 5
Orignial Consuliants Global Co., Lad.
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Source: JICA Survey Team

As the result of several checking and calibration it was jostified that the emploved mmerical
model conld predict the actval phenomena with sufficient accuracy.
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Source: JICA Survey Team
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Location of Dumping Site and Evaluation Points
The location of dumping site and the evaluation points are as shown in Figure 3-4.

Dumping -

Site

i

'

Evaluanon Evaluation

Potnt ] Pomt2

Source: JICA Survey Team
Figure 3-4 Location of Dumping Site and Evaluation Points

Nippon EKoei Co., Ltd. |
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Reladon berween Turbidicy Dispersion and Tidal Current

The computation results of turbidity dispersion for suspended soil and tidal curent at 20minutes,
2 howrs and 4 howrs after the dumping activity are shown in Figure 3-53 to Figure 3-7. respectively. The
concentration of turbidity 1s dispersed and moving to downstream side due to change in tidal current.
The area of tarbidify is just nearby dumping area and no adverse effect to the outside of dumping area
was observed.

x E
§ g
= =
aEms=
S50 F_1 fugierra)
| EESE
0058 -G08
OOrs .- Qa0
oon - G0
O - 0811
0007 - 0008
0 00 - 0.000
[iF: - B -]
Dot - gt
Bulewe 0061
D1AOACO00 0030000 Ecale 110770 O 2000 DE 3000 Scale 1-807700
{a) 1st Round of Dumping (Ebb Tide) {b) Ind Round of Dumping (Flood Tide)
Source: JICA Survey Team
Figure 2-5 Relation between Turbidity Dispersion and Tidal Current
at 20 Minutes after Dumping
Nippon Koer Co., Lad. 8
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(a) 1st Round of Dumping (Ebb Tide)
Source: IICA Survey Team
Figure 3-6 Reladon between Turbidicy Dispersion and Tidal Current
at 2 Hours after Dumping

CLUTMI000 oe:o0an Ecaie 12107700

(b) 2nd Round of Dumping (Flood Tide)

—_—
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(b) 2nd Round of Dumping (Flood Tide)

OO 2000 100000

Ecale 1:107730
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{a) 1st Round of Dumping (Ebb Tide)
Source: JMICA Survey Team

Figure 2-7 Relation between Turbidity Dispersion and Tidal Current
at 4 Hours after Dumping
Nippon Eoei Co., Lrd. a

Origntal Consultanis Glabal Co., Led.
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4 Density of Suspended Soil at Evaluation Points

Figure 3-8 shows time varation of the density of suspended soil for 36 hours. As the reference,
the change in tide elevation and current speed are also shown in Figure 3-9 and Figure 3-10.

*  Just after the dumping. high turbidity is observed at center point with 100 NTU. Heowever.
high twbidity suddenly decreases and becomes less than 1 WTU within several one hour
due to advection and dispersion effect of tidal current.

*  The peak value of turbidity at each evaluation points are different due to spatial vanation of
tidal enrrent The peak values for both points are less than 5 NTU. The resnlts fulfill the
envirommental control criteria during the dumping activity,

*  The high torbidity is disappeared within 2 hours after the dumping. This means that § hours
interval is sufficient to ease the turbidity effect.
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Source: JMICA Survey Team

Figure 3-8 Density of Suspended Soil at Evaluation Points

Tide Level

Urniit: m
Source: TICA Survey Team

Figure 39 Tide Level

Nippon Eoei Co., Ld 10
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Current Speed

i
1200 180004 L0 G000 pEL ] 180000 O

— ETIGET —F.F1 —F P2

Unit: m/'s
Source: JICA Survey Team

Figure 210 Current Speed

Diispersion Bange of suspended soil

Figure 3-11 shows dispersion range of suspended soil. Red contour shows the area in which the
density of suspended soil is over SNTLU. According to the computation result. red contowr area is
always in the duping site shown by white line and it mewves within about 100m from duping point.
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Source: JICA Survey Team

Figure 3-11 Dispersion Eange

Nippon Eoei Co., Lid. 11
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Conclasion

The dispersion of suspended soil after disposal of dredged materials during the proposzed new
container termuinal construction woiks will occur only in linuted area according to the results of
mumetical analysis. The JICA Swvey Team concluded that the possibility of serious environmental
unpacts on the surrounding area of domping site due to the disposal worles was low:

Nippon Koel Co., Lrd. 12
Griental Copsultants Global Co., Ltd.
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Result of sea water analysis at the sampling site 1 (Surface layer)
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Result of sea water analysis at the sampling site 1 (Depth -2m)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 1 (Bottom layer)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 2 (Surface layer)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 2 (Depth -2m)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 2 (Bottom layer)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 3 (Surface layer)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 3 (Depth -2m)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 3 (Bottom layer)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 4 (Surface layer)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 4 (Depth -2m)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 4 (Bottom layer)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 5 (Surface layer)
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Activities for sea water sampling at the sampling site 5 (Surface layer)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 5 (Depth -2m)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 5 (Bottom layer)
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Activities for sea water sampling at the sampling site 5 (Bottom layer)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 6 (Surface layer)
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Activities for sea water sampling at the sampling site 6 (Surface layer)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 6 (Depth -2m)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of sea water analysis at the sampling site 6 (Bottom layer)
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of ground water analysis at the sampling site 1
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of ground water analysis at the sampling site 2
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Bl ugin Al
No Farameter Urat Resuit CNOWGS . Reterence Method |
et Tetal Dssolved Solid{ 1251 | _mat 135,00 800 U Meincd MAJL meles
| 2 Towl Hardress(as CaCO3) il E0.CO <30C NY | Meihod _2?&0‘ -
[ 3 Ammanium | NHé ) mgiL 041 <L5 u.l Method (Cs 80
4 Prusphiaté [Criophesphate| PO4 ] mgiL 345 NV 0.1 | Method 1CS 80 L
8 Cnemiczl Oxyger: demang [COD ivin __mgil 2,06 NV Ny Metnod IS K 3102
5 | Arseric 451 gl 000z <005 COCL | Method Dital Arsenalor 1
P loniFe) ran I8 <03 0 | Methed Proteineter $7000
B | Tcial Celiftrm WPRIooT | 30 [¢] | ¢ Melhod NF 120-413
S - mawasame munpien Saminamasnmadnunudiimadinudiadmaretpinuganhs
2 CNDWOS AgABNRANMNSRERGIRMR VAR rgae g RY Shyjonispinnemo|rAEm
nD Mean Nol Detectea( Lower Than LDL ) N Mezn Novalue

i L migar Logest Detect-fion Limi,
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of ground water analysis at the sampling site 3

CURSIRTNBIHRBE
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sRIENSE
LABORATORY . -
uane: .. a%h -TX.0.8 IRBIHSME
ANALYSIS REPORT

wEnRiNASampe Scurce © ({BUIR PPC Co., Lid.
i3 {2 FoguRnmADate August 19, 2016
{E3SRINMA Type of Samoke: GW-03 drnanh damgigir wpdo sanBEmo (FH 1agElNg, LT 43 P 0338836 ¢ 1176800

| it BIR ERAS vags
] Saramelter Unit Result | cnpwos Ol Heterance Methoo
1 q Total Dasoves Sobe( '();[7 mat _126.00 <80 L () Melhaod MAJL meler )
z | Total Hardress(as CalO3} mgiL 50.00 =300 Ny Metnod 2340 C
3 Ao { Ve | ¥ mgil (3] <L5 0.1 Mothod |Cs 90 -y
3 Phosphate (Crivonasohaie| PO4 || | mgl | 345 | N | 0.1 Mesped ICS 90
5 Cramucal Cryger durnana (COD IME . . NV Ny ntethed Jjs € 0102
[ Arsepic (As) maf 0.004 «0.03 001 Methoz Digital Arsenalor
7 lror [Fe ) ma/l [ <04 C Method Protometer 57000
Tzl Coliform MPNACOY | 6l J [¥] Methad NF TS0-413
- e - e
EINDS 1 MRS AIAMA MURRIGH §umninmuanmnnvnunugmhnnémmﬁsgmnu JHEIRINLWRANEY
2. CHDWGS R ARERETQAME Wi A EAMARY Fueugizpmameangen
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of seabed mud analysis at the sampling site 1 and 2

AENSINTNB{HR
I8 RARSN mzmsnﬁug!

EascUIane

-
HEMWHGINAITISIANN
- a o
BRIURNTT
LABORATORY 5 a
BN 0. IgsiEsma
ANALYSIS REPORT
[BARRIME: Sample Source: (§UYYR (816 PRIC Co., Lid.
i o gloguiomnmate:  August 17, 20:8
{BSRRMALSampie Type:  IUMARA anigighame amn:dng 1Bgn:dns, MS-01 UTM 48 P 0337111 / 117771
MS-02, UTM 48 P 0335678 / 1| 77880
wguy
4
Ginbis o8 A usdia Tiraigins
No Parameder Urit Standarcs Reference Methcd
Mso1 [ mse2
1 DH (20 7.31 l'am Metricd SA.000¢ ISIC 135G |
2 . Arsenic (Ag) mg'kg-dry 280 1.66 Matnad 3500-A5 :v HNOGHC digestion |
3 Cadmium (Cd ) mgikg-ary cH | 0.08 Mehuu 3500Ca C., JU\'JJ,I i dgastion,
4 Chromium Hexavaent( 06 | mg/kg-dry 32 | 224 Mclhod 3060 A '
5 Capper (Cu) | mgkgary | 088 206 Method 3S00-Cu €, ( HNOZ.HT digestion )
[} Cyarmce(CN- ) mgikg-dry 224 1.86 Method 4500 E
7 ron( Feotal ) mg/kg-dry 146,06 159.30 Methog 3050 B, ( HNO3, HCI Digestion 17%
8 L=aa {Pp) mg/kg-dry 185 217 Wetnod 3500-Pu €, ( HNDS HCI digesticn )
3 Mercury {Hg ) mglkg-dry 0 02 004 Metriod 3500-Hg B, { HKOI,HT digastion |
10 Zinc (Zn) mgkg-dry :5 50 L2(: BO Method 3500-2n C, | HNJIHC digestion
It Tatal Netrogen [ TN ) ppm 2450.00 | 2100.00 Metnod Kpseal Sulfuric
12 Total Phaspherus | TP ) ppm 20395 | 178,77 | Melnod Nitne Digestion
B 1 miwAramn manugn Samilngnoenmagnunugatanaiienie| Amh JHgIgUNWgshY
2- Bswsnamifianaiiinnnmndisighapiivripaauiangts
< P 6’ Py e . tak { - 3
woimwist igh e O is g finoah WIS GO & (9 Xew» ginosh
aaniqistish oG is REMGilbogd mesdifioned HAns
ﬂﬁl!mll 8 Date of Issue Analyzer
Dwector
- -~
wna dgom 7 7
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of air analysis at the sampling site 1

CRNINTNSIFHALER
SIA BRI CUBETAYNES

B e g

R cuiane

HEMWHSIDAUNIBIANS
s@ifianas
LABORATORY

asiEsma

ANALYSIS REPORT

Name of Compary; (018 PRIC Co., Lid.
Survey Point: gt 58m ephe (bipiaing 18gip:dng, UTM 48 P 0OI74TES 1177213
Samplng cale August 20, 2018

Samaing Period 10:00 AM 20 10:00 AM next day

Teble Result of Ar Quality Montonng

i dinfs o5 g Aglashs TS
N Parameter Urst Resull Standarg Reference Method
1 Carbon Monoxide( CO ) mg im? 6.24 20 Methcd Detection Tube
2 Nitrogen Dioxide. (NO2) mg im’ 0.028 04 Method Ssitzman
3 | Sultur Dioxide (S02) mgim' | 0C25 03 | Method Perarcsaniive
4 | Total Suspenced Particles( TSP ) mgim’ | 0361 033 | Method Weight Concentration Measuring. |
5 PMI10 mg fm’ 0.186 o Methiod Weight Concentration Measunng
6 PM2.5 = mg it Q.158 Bl = | Methea Weighit w::enua;lun h(é;surqu

| 7 Lead (o) a mgm® | o | <0005 | Method 3500.Pb C{HNOAHCI Digestan)

dews SmawAamadngtonwpnen me fpivgitandsfauiiotidnwinip:dug Sansdiuapfadaigeiawt

Uy
wmenuisl 67 e 1B IN Finogy mununst isd YD e 2383\\ fal-LEE]

wagediiimnak HRSIE

Date of [ssue. Analyze!

wnwdgom  F7 5

wminnenih Sgfivagon fiwewasigaan wipdngoann sapdmiss fing The Herttage Techo Suldng, Lot 00, Tone Bassac. Chamkamom Pram fern, $381g - BSMEOG
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of noise level measurement at the sampling site 1

magouiane

HEMEWHSINATTISIANS

o e o
BRIENTS
LABORATORY

WEN: DCETL......0.0

Name of Company. (YU} PPIC Co., Lid.

Survay Pamt

Sampiing date

CRNCINTMGIHABR
IR BARSM (8L

e ——

&

gsimsma

ANALYSIS REPORT

S A3N PRI (Rapng eFRTNG UTH S £ 03374% ¢ 17213

August 20, 2016

Femarki. The unit of noise data in s tabie is aE(A ).
Remiark2. Noise level standare by the sub-degree on Air and Noiss Pollutin Cantrol n Cambodia ( Scund Level Meter N - 42rx ]

mswimetigd N9 {g 5)'(/09‘.1909::

w55 MO fa ﬁunqmoc,a

paesdimaed
Date of [ssue;
Directer

o 6g6m

Survey Parod Noise Level dB(A )
Lieg Standard(Leq) | Lmax Lmin
, | s0o-700 N2 856 572
| 700-800 08 | 817 7,
8:00 - 800 no | | w3 675
_900-1000 |  mo | 1073 59.0
10.00 - 11:00 ne | 1% 823 687
1100 - 1200 ne | s 85,1 6al |
Day | 12:00.13:00 716 7 86.3 584
13.00 - 14:00 17 818 B84
14:00 - 15:00 s 83,7 67.6
1600 - 16:00 74 3.3 8.4
1600 - 17:00 715 8.0 675
17:00 - 18:00 71 ) a2 |
Sl 1800-1900 | n2 843 6.1
18:00 - 20:00 723 871 684 |
20:00 - 2100 2.1 85.5 50.5
21:00 - 22:00 7.8 87.0 58.4
2200 - 23.00 718 89.1 67.7
23.00 - 0000 79 i 0.3 §7.3
S 00:00-1:00 715 FEs 86.7 676
g S 10200 72 e X TE 571
Night 200 - 3.00 07 | 50 i 813 678 |
300400 T 86.5 1.7
400500 723 852 584
5,00 - 6:00 713 e g 5.5 67.3
24 hours Average 7.8 86,7 68.0

-
wgunuig ig¢ M9 ts BN gimgen
s

Analyzer

W

o~
Rx

s Byfeaon hunisgnant apsoipnant eqimivs fing
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Tools and equipment for noise measurement at the sampling site 1
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of vibration level measurement at the sampling site 1
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IR RORSTN NVENHNR

HESCUIRNS
HEMESRGINAUNSSIANS
- o 3
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LABORATORY
e e%h 0w iEasiEsma
PO 1o B LIS ;
ANALYSIS REPORT
[ andiainficample Source  (R96]8 PPLC Co., Lid.
| g e giograiuinhDate fugust 19,2016
| gsssinmasTyos of Sample: WO-02-3, FRRIYLY (INUIRIE rﬁnxsigs'm_n:rﬁmg IBINTAIIY. UM 48 P 0338745 § 1174730
i {ifhiip o5 g $SE1E FolfiaA
Ng Parzmaler Unit Result Stzndard Reterance Mathod
[ . | Dussolveo Oxygen {00) maiL 580 2075 0 Melnod WAL meler
2 Turbity NTU 200 N Ky o Method MALL meter .= o
3 Sabnily Y c20 ) Ny 0 Wethod Retuclomeler el
| 4 Total Susperded Solkl (155) ) miL 125.00 N W nethed 2540 D
| 5 tiacremical Oxygen Semand { BOD )5 mgil 229 NY R sethos S210 B
o | Chemicat Oxygan Duneend | CUD 0= mgil 286 2.0-80 NV shelhod JIS K 0102
7 Ol & Grease mgll. Q.82 (8] u Metnod 5520 D
[ Total Nirogen( TN} . mgiL 035 02-1.0 0.0 Method JIS K €102 43
4 Total Phosphons T2 gl 914 0.02-0.09 co! Methcd JSK 010246 |
10| AsoniciAs! ) mal 0,003 <001 0.001 Wethed Digital Arserator
U | woniFedotai) mg. | co3 i W |0 Melhod Prglometer 7000
12 Ieicuryy Hg:tolul ] ma'l NE < 0.00C5 0.008 tdelhoo Metalyzer HIGIOUU
| 13 Tolzi Lok lorrn MPRNICON §.2x10" <1000 Q Vislhod NF 180413
RAi |- MIUARIRMA MARME R émminmqsainmninsnuiﬁmn&mmns(ﬁmu JHSITIN WA,
> Sndade FIREANGSIEMIRANAATRIEIMERuSEnanman: AmunfigRibeislfadn Sadadmimingmoanmnn:
3. LDL mean | awest Delechtion Lmit, ND Mear Not Cetectad (Lower thar LDL ), NV Mean No Value, . _J

wounwigl ig§ o2 edessn fiboyy wmintst gl 0% v Ruone HB09E
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pandsticd oX e '&:égg\naqa pmrsgidinnsd s
Jate cf Issue Anatyzer
Dweclor
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of air analysis at the sampling site 2

CURINTNSFEAPDR
IR RARST CUBLTRNS

-
Fagevinne
-
HETSAINAUTILIANS
-l o o
veINRNSe
LABORATORY
Bl Aqd
UBIN®: ... 2G5 ... auinsma
Name ¢f Comgany: {[j8Y]R PPIC Co., Ltd, ANALYSIS REPORT
Survay Point ansglnlo wgae (Hag:Oung egR:ng, UTM 48 P 0338038 / 1178069
Sampling date August 19, 2016
Sampling Penad 09:00 AM to 05:00 AM rext day
Tabie Resuit of Ar Quaity Manitonng
i o5 g wgams 5
No Parameter Unit | Result Etandard Reterence Method
1 Cargen Monoxige{ CO) mg im’ 465 20 Melhoa Detection Tube
2 | Nitrogen Dioxide (NO2) mg/m® | 0.024 o4 Melod Sltzman
3 | Sultur Dioxide (S02) mgi? | Q.01 N Method Pararosanine
4 Total Suspended Particles( TSP} mg i’ 0.266 0.33 Melhod Weignt Cancentraticn Measuring 3
- 5 PMI0 mg /m” 0.145 Method Weight Concentration Measurning
i 6 PM2.5 - mg /m’ 0.108 Melhod Weight Contentration Measurirg
{ 7 Lead (Pb) mg /im* ND < 0.00% Methed 3500-Pb Cf 4NO3 HC! Dgeston |
| Smw: Ifwadanansigla@iuainnag|uf

—— . .
Wil i e ie&aﬁ §1909h
pmsudiirnak gnlms

Date of [ssue. Analyzer

A é’gﬁm e
@

wenue! i D \a%“ g'bo9n

HEEBAEID EQ,;&MEGCHEMHB‘\?N;U’*M* nipfogoann 20ndmive firm The ~entagn Tecro Busdng Lot 533, Torlke Bessac, Srarmiermarn, Prrem Parhy, 1870 DBM-D9MEQG
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of noise level measurement at the sampling site 2

RRASIRTASIFHAPR
B BNRST (IBLTRE

FacuiRne
HEMISAGINAUTIBIAN
s@sianos
LABORATORY il "
WaN: . &R 0. RBIESME
ANALYSIS REPORT

Name of Company: {§ud]8 PPIC Co., Lta,
Survey Font mstydnim cipao yybin: g 12, oTw a8 £ 0338039 2178039
Sampling date: August 18, 2016

Survey Period Noise Level (A ) ‘ Remarks
thea | StandardLeq) Lmax Limin

600 - 7:00 w2 | 928 52.3
7:00 - 8:00 nz | B 12 54.4
£:00-9.00 707 w28 566
9:00 - 10:00 703 b 859 545
10:00 - 11:00 711 I 106.5 540
13:00 - 12:00 713 948 565
Day 12:00 - 13:00 7086 10 827 567
13:00 - 14:00 701 857 564
14:00 - 15:00 0.4 842 5.0
| 15:00-16:00 697 | 941 545
16:00 - 17.00 e |—- 803 550
17:00 - 18:00 70.0 ‘ 91 | 532

18:00- 18:00 6.0 ! 7 .5 | 533 |
19:00 - 20.00 718 : it 545 550
20:00- 2100 71 : : 90.0 554
21:00 - 22:00 696 83 559
22:00 - 23:00 713 o e 94,0 555
23:00 - 00.09 78 (o L 98.3 546

000 - 1:00 7.5 = #5.0 538 |

100 - 2:00 68.0 ¢ 5.8 520 |
: 2:00-3:00 678 826 547
300 4:00 715 4.1 55.3
400 500 77 6.5 538
; 5:00 - 5:00 67.1 853 | 538

| 24 hours Average 0.4 901 545

Remarkl. The urvt of roise data i IS tabie s dB(A J.
Femark2. Ncise level standare by the sub-degrae on Air and Noise Polluben Contral o Cambodia ( Sound Level Meter ML - 420x)

)
isgunwiet i3 e ia%o;\mao% wigunwe igd Niu%\ giboon

4 N
mandgerigd NS (g sNon fiboss pmaufimmad ARme
AESWA Date of [ssue: Arvalyzer

Y

s dgim X 7

J At 7 3pnd fin L ( eM-bemgon
smgimmnim Egfiedon ghnisigmant mpisigmant appdmne i The Hentage %ecro Sukdng Lot 533, Torke Bassac, Crarkarmarn Phram Aark, 418D 0 d
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project

Result of vibration level measurement at the sampling site 2

CERSIRTNBHABR
IF ANRST CUBENANA

magouinne
HEMESHGINAUTIBIANS
u@sitanos
LABORATORY = 3
Y Ve Y IgsEsma
ANALYSIS REPORT

Kame of Company:  {[J¥018 PPIC Co., Ltd,

Survey Point: feetgdabn ainso gitin:dug @pp:Ang, Ui 4e P 0338038 1 5178059
Samping cate: August 18, 2016
Survey Period Vibration Level 38 Remarks
Leg Standard( Leg ) Lmax Lmin
£:00 - 7:00 a3z B 631 255
7:00 - B:00 414 8 %5 25.%
8,00 - 9:00 25 50.6 235
8:00 - 10:00 4.7 516 285 |
10:00 - 11:00 412 . 506 242
Day 11:00 - 12:00 43.1 65 6.2 254 i
12:00 - 13:50 416 5.3 253
13:00 - 14:00 426 5.7 23.7
14:00 - 15:00 418 518 244
15:00 - 16:00 424 851 25.3
16:00 - 17:00 435 §3.5 247
17:00 - 18:00 420 508 233
SRR 18:00 - 1900 avl s 51.4 24,1
L 19:00 - 20:00 418 o ok 3.1 | S
RN 20:00 - 21:00 403 TR, 5 ¥l 578 240
2100 - 2200 401 578 222
2 22:00 - 23:00 M7 13 224
23:00 - 00:0 41.0 = 67.8 20.7
0000 - 100 372 g 55.9 1939
1:00 - 2:00 42.1 €99 220
2:00 - 3:00 44.4 < 733 228
3:00 - 4:00 410 i 3 87 209
4:00 - 5:00 373 i 569 198
i 5:00 - 6:00 424 3 639 22,1
24 hours Average a7 63.1 234
Romark! The unit of Viarahon dafs in ifis adie (5 ab., WKraton Leved Meler Vi - 534
femarkZ, Vibvaton leve! standard is Environmental Quaity Standard of Japan
g unungt igd NISE 3y gioosn wgunw 5§ e !B%{yﬂ Fiwees
nsudmietins ene is%t'm LED] maugiaed wns
= _mn: . Cate of ssue: Aralyzer
o ¢ Director

Va

xx 2

g 6gam B

wegrmmin dyfuston s sagaah oipangaan eqpdimea jing Ths Hertage Teche Bulting, Lot 503, Torve Bassac. Chamkarmenn Phvom Pern, 6630 0lom seméog
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ANNEX 4
REPORT ON

FLORA AND FAUNA STUDY
FISHERY STUDY
TRAFFIC STUDY
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99z sg:mgj Clerodendron schmidtii VERBENACEAE
99 | MINARG Portulaca grandiflora PORTULACACEAE
99y | AIAMN Coccinia grandis CUCURBITACEAE
99 f?:]ﬁml.ﬂ Annona squamosa ANNONACEAE
99¢ | Nig Zingiber purpurcum ZINGIBERACEAE
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99 | I Sesbania javanica LEGUMINOSAE - PAPILIONOIDEAE
99y | tagim Brachiaria mutica GRAMINEAE
9nn | AR Cymbopogon nardus GRAMINEAE
990 | AN UJH‘%f"i Cosmos sulphureus COMPOSITAE
gpg Himigl Saccharum officinarum GRAMINEAE
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=

asasgon scuiunasgicumemiBmuesseasng

£ ~b

S1HSE %8s Class Mammalia

fu.1 IﬂI_J:I:{_Z‘I im_J:]:HE!IﬁﬁJ Iﬂm:?g‘]’]flﬂ['ﬁr.‘f fnWwinpg ;gZCDN-
LIST

9 1R g ﬁﬁp]‘] n Eﬁ Mainland Slender-tailed Treeshrew | Dendrogale murina I LC
B "r.iLq’ﬁ Y] ﬂfn Vaiable squirrel Callosciurus finlaysonii LC
m “rniL JABNUET Small Flying sqrirrels Hylolpetes spp.

G ﬁg 0 Striped Tree sqrirrels Tamiops Spp.

& ﬁ'{m I Berdmore's sqrirrels Menetes berdmorei LC
9 LUH] East Asian Porcupine Hystrix brachyura LC
i ﬁnl{qum Rat Rat Spp.

(UIG)E} 8
G & Insectivorous Bats
iy

& Uj iﬁjf Horseshoe and Roundleaf bats

90 LUI“ﬁtl fﬁﬁ)g Free-tailed Bats

99 Lﬁﬁﬁwe small Fruit Bats
91 My Long-tailed Macaque Macaca Fascicularis II LC
am nﬁ% n Sunda Pangolin Manis javanica II CR
9 Lﬁuﬁﬁp Wild pig Sus Scrofa LC
9¢ | &5NGE ﬂj small Indian Civet Vivrricula indica LC
99 | B5IMNG {AHU | Common palm civet iz:;‘i(;)l(lurzxius I LC
90 | Ak ﬁv | Owston's Civet Hemigalus owstoni I EN
96 Lﬁuﬁt ms Hog Badger Arctonyx collaris LC
9¢& 1) Ferret Badger Melogale sp
Vo ANQo small Asian Mongoose Herpestes javanicus it LC
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2 ' o IUCN
| toneiar i HAIR A upFenan(y | ANWIRRS | RED-
LIST
B9 mrﬁ Fishing Cat Prionailurus Viverrinus II EN
G1U] f;ﬂ Qfm b} Lesser Oriental Chevrotain Tragulus javaniccus
\um gy Red muntjac Muntiacus muntjak LC
Ve | gg J‘] ia ﬂlj Siamese Hare Lepus peguensis LC
1 -
SIHBHIAR5F Class Aves
R , TUCN
. nn:igr TN SHIRAS nup:fepanisy ANUIIAAS | RED-
LIST
9 L@ﬁﬁ I3l Barred Buttonquail Turnix suscitator Lc
U] LY Small Buttonquail Turnix sylvatica LC
m |po U 14 Red Collared Dove Streptopelia tranquebarica LC
G IR Spotted Dove Streptopelia chinensis LC
& LmU L{q Il Rock Pigeon Columba livia LC
o} ﬁﬁ “ouun Black-shouldered Kite Elanus caeruleus I LC
| ighiana Barn Owl Tyto alba i e
G Hisuigl Black Drongo Dicrurus macrocercus LC
& fﬂiﬁﬁ; i?i/‘fﬂ iﬁLﬁj‘[ i Plaintive Cuckoo Cacomantis merulinus LC
90 ﬂgﬁﬁ Greater Coucal Centropus sinensis LC
99 L“;’im f“n;'u Green Bee-eater Merops orientalis e
919 | ¢t 2‘] i Indian Roller Coracias benghalensis LC
om L’ﬁiﬁj AMA S UWiiH | Fork-tailed Swift Apus pacificus LC
92¢c ANIGH Oriental Magpie Robin | Copsychus saularis LC
9 [l [IT] ﬁ fgﬁd I "mgj Pied Fantail Rhipidura javanica LC
99 Lﬁ ¥} ﬁ S Indochinese Bushlark Mirafra marrionae
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' IUCN
g ingpsigr IDHIR A ngp:Tenanisy ANUIARY | RED-
90 | & UlAG Yellow-vented Bul bul Pycnonotus goiavier Lc
9GC | IULSH g_ﬁig Il Brown Shrike Lanius cristatus LC
98 Tﬁ g ﬁﬂaﬁﬁﬁi im Common Myna Acridotheres tristis LC
Vo | animini v White-vented Myna Acridotheres grandis e
99 AU 4 (A1 4 Black-collared Starling | Sturnus nigricollis LC
[U]U ﬁi[,fl’]] ¥] Vinous-breasted Starling | Sturnus burmannicus LC
m | OYUA §1L:5 Oliver-backed Sunbird | Nectarinia jugularis LC
Be | W ﬁj{lﬁ gﬂi@ 3] Asian Brown Flycatcher | Muscicapa dauurica LC
V& | QUIRE Common Trailorbird Orthotomus sutorius LC
Vv | UG %f 8 a u i3e Grey-breasted Prinia Prinia hodgsonii LC
Uyl EﬂUGLﬁ ) Gl White-rumped Munia Lonchura striata LC
L]e] U‘IU'L'J'[,Q i Scaly-breasted Munia Lonchura punctulata LC
VE | MU qu: [l Plain-backed Sparrow Passer flaveolus LC
mo | mu @ & Eurasian Tree Sparrow | Passer montanus LC
mo | owu fL;] iia yellow-breasted Bunting | Emberiza aureola EN
mv | ARIY{E Pacific Reef Egret Egretta sacra LC
mm | ARt Cattle Egret Bubulcus ibis LC
Mc ﬁﬁ‘i @ I_-I Iﬁ‘a’f—ﬁ [l:.ﬂ A | Black Bittern Dupetor flavicollis L
mee fjﬁ ﬁ}UﬁLﬁ [ﬁ ) Yellow Bittern Ixobrychus sinensis Lc
mo ﬁﬁI§ 3%} §-: Cinnamon Bittern Ixobrychus cinnamomeus LC
mel LU?ﬁ Lesser Whistling-duck | Dendrocygna javanica LC
mG U ) Cotton Pygmy-goose Nettapus coromandelianus LC
me | m S' ?}‘ﬁ xi:;;zfaswd Amaurornis phoenicurus LC
o] ;r.? Watercock Gallicrex cinerea Lc
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' IUCN
R nin:igr INNHIRAS ngpsTepanyny ANUTARS | RED-
c9 | fin 0o Little Tern Sterna albifrons e
cl | finim UTEe Whiskered Tern Chlidonias hybridus Le
cm ‘f‘i nimes: [@ Black-bellied Tern Sterna acuticauda EN
dd Ti ne I§ River Tern Sterna aurantia NT
G ft ] [3‘ f:| :ﬁ LﬁU]H Caspian Tern Sterna caspia LC
¢ | finG f ‘;fﬂjg Indian Skimmer Rynchops albicollis VU
[y oM ﬁ[ﬁH Common Kingfisher Alcedo atthis LC
GG | Ry 1§0ed gﬁgg;ﬂ:;mm Halcyon smymensis
c& | mins Stork-billed Kingfisher | Halcyon capensis LC
&0 [’:ﬂUﬁy SH Oriental Reed warbler Acrocephalus orientalis
&9 | O1U OR{GRIMHANG | Baya Weaver Ploceus philippinus LC
&9 | U Q “ﬁLguhtna B Asian Golden Weaver Ploceus hypoxanthus NT
¢m | (poaImynSRo g:g:g‘g‘;'headw Arborophila cambodiana | i
& e Chinese Francolin Francolinus pintadeanus LC
tedd] 0 S'ELE] Red Junglefowl Gallus gallus LC
& L“ﬁiﬁ “ﬁfﬁfLﬂ Crested Treeswift Hemiprocne coronata Lc
efy] IH‘J Y ‘f;;i ij?Ln Asian Barred Owlet Glaucidium cuculoides i LC
&0 C?;' (‘}: [j_j]‘ﬁ ’:Lﬂ ﬁjig B Brown Fish Owl Ketupa zeylonensis i Lc
& | n m & “U‘1‘;'] Large-tailed Nightjar Caprimulgus macrurus Lc
]e) Lﬁtﬁj: ﬁ? Great Slaty Woodpecker | Mulleripicus pulverulentus VU
99 | n £) N mtl ) g?;;gsdour s Treron pompadora LC
9l | n Y] E’Uiﬁ b ﬂﬂ ] gi(;lég‘:-foomd Gireen Treron phoenicoptera LC
om tﬁ“l uim ﬁ[’ﬁ'{ﬁ:] Il Green-eared Barbet Megalaima faiostricta LC
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IUCN

R tnin:ig SRINHIRAS ingp:Tgnansy RUWIARS | RED-
sk
o 160 {;: Black-naped Oriole Oriolus chinensis LC
0 | M 7 y(me ﬁt@ i ) Common Hoopoe Upupa epops LC
09 0N ﬁ U8 J] 18] g] ﬁ‘tm t1j | Black-crested Bulbul Pycnonotus melanicterus LC
oIy H’tgutgjtgﬁ gf E‘EU Bronzed Drongo Dicrurus aeneus LC
96 | § ol ﬁ%]_ﬁ g:f)e:;l; Racket-tailed Dicrurus paradiseus e
DE | U iﬁﬁ%‘[‘ﬂ Dark-necked Trailorbird | Orthotomus atrogularis Lc
flo ﬂ% 3] fUJf Lesser Coucal Centropus bengalensis LC
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$15358 888 Class Reptilia

85 E@:Eg! sag::uésgw sag::%@mm "“é! H5IRE568FHRS | IUCN RED-LIST
9 | nasitapd Monocled Cobra Naja kaouthia ELAPIDAE 1 LC
v | oasiiAdya Indochinese Spitting Cobra | Naja siamensis ELAPIDAE 1l vu
m | nalinisiy King Cobra Ophiophagus hannah ELAPIDAE I VU
G ﬁ[ﬁﬂ Water Dragon Physignathus cocincinus Agamidae
t 'ﬁ:?ﬁﬁ Tockay Gekko Gecko Gekkonidae
3 g Bengel Monitor Varanus bengalensis Varanidae I LC
ly] U% uw Garden fence lizard Calotes versicolor Agamidae
¢ | nasngain Inornate Kukri Snake Oligodon inomatus Colubridac LC
g ﬂﬁl.l'[Jﬁ'l [U%S{Fiﬁg Malayan Krait Bungarus candidus Elapidae LC

90 | ARMWgs{Hkil | Banded Krait Bungarus fasciatus ELAPIDAE LC
99 | naigjim Striped Keelback Amphiesma stolota Agamidae

919 nay ﬁgsnmhﬁ Sunbean Snake Xenopeltis unicolor Xenopeltidae LC
am narfain Common Wolf Snake Lycodon capucinus Colubridae LC
9a nejy Q g 70 Burmese Python Pyfthonmolurus bivittaftus Pythonidae u

9t 0 Ng’l 86 Reticulate Python Python reticulatus Pythonidae 1l

99 | nEs fLﬂ Indochinese Ratsnake Pyftas korros Colubridae

90 | nas fg]ﬁﬁfﬂU Chequered Keelback Xenochrophis piscutor Colubridae
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5.9 snsssies RIS I RS snnSananiay s BSEBEHES | IUCN RED-LIST
96 | nas HIN GHa Striped Kukri Snake Oligodon lunnitas Boidae

98 nﬁ}nﬁhtﬁﬂ Keeled Rat Snake Ptyas carinata (Giinther, 1858) | COLUBRIDAE LC

Bo ahﬁﬁ[ﬁ GRAys Four-clawed Gecko Gehyra mutilate Gekkonidae

B9 nas ngpﬁi 2:]5 Pope's Pit-viper Trimeresurus popeiorum Viperidae LC

G]0] HI@ﬁhﬂﬁm Yellow-headed temple turtle | Heosemys annandalii GEOEMYDIDAE I vu

om | mhafieys Indochinese Box Turtle Cuora galbinifrons GEOEMYDIDAE CR

Ve nﬁﬁ]’__Uh j0 Common Blind Snake Ramphotyphlops braminus Typhlopidae

e H[I.'l:.{] ﬁ‘i[,ﬁj Rice-field terapin Malayemys subtrijuga Geoemydidae 11 vu

By | nal ANUHIgNY Radiated ratsnake Coelognathus radiata Colubridae
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$IHBRRAESE Class Amphibia

; = 8RESEE | ycn RED-
- mgg‘::igs AN E@:Eﬂj}mrﬁ 5‘9‘35 s LIST
9 ﬁgﬁ Common Asian toad Bufo melanostictus Bufonidae I
0] U‘j ﬁ[:’;j Sticky frog Kalophrynus interlineatus Microhylidae LC
m U?]ﬂ["ﬁﬁ Common Asian Bull frog Kaloula pulchra Microhylidae LC
G U-jhﬁvﬁ Ornate narrow mouth frog Microhyla fissipes Microhylidae LG
& U'j hLﬁ gn g_ﬂ Beautiful narrow mouth frog Microhyla pulchra Microhylidae LC
] ﬁfﬁu‘i"[‘m Paddy frog Fejervarya limnocharis Ranidae LC
Y] ‘ﬁﬁ‘;‘[}ﬁuﬁ Rugulose frog Hoplobatrachus rugulossus Ranidae LC
G fj‘] i’i Floating frog Occidozyga lima Ranidae LC
& A 1! m'i[j‘ﬁ Common Asian Bull frog Polypedates leucomystax Rhacophoridae LC
90 Mangrove Frog Fejevarya cancrivora Dicroglossidae LC
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f}ﬁf ( Casuarina equisetifolia )

/’fé’ﬁ ( Phyllanthus acidus(L. ) Skeels)
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[§YNIFUA (Suregada multifiorum)

fg@[ﬁ' ( Bridelia ovate))
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ﬁl[ﬁ]f (Fagraca fragrans)
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aNi (Homlium brevidens )

fﬂ[7[f ( Ficus racemosa)
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o

ampie, B{AIA (Alstonia scholaris )

o

iMA (Caesalpinia pulcherrima)

aamms (?)
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L’ﬁfUﬁan ( Lagerstroemia floribunda ) nli (?)
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ﬁh}&;]u MY (Antidesma ghaesembilla)

AU (Elaeis guineensis)
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{AIany (?)

ﬁ/fjé? ( Combretum quadrangulare)
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I]ﬁ:] A ( Livistona saribus )

[ﬁf UA (Psidium guajava )
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e ( Hibiscus fillaceus )

[gY (Moringa oleifera)
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ﬁgﬁhmm £ ( Sida acuta subsp. Acula)

FHU&?[ljﬁ (Urena lobata )
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[A:2U (Mimosa pudica)
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[Umrfgjf( ?)
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W una(?)

[USWUANim ( ?)
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IRJIANUS (Commelina salicifolia )

weiger (Ocimum tenuiflorum)

UnEmITY (Abelmoschus esculentus)
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ANNEX 5

QUESTIONNAIRES OF
SOCIOECONOMIC SURVEY



QID:

BRI HEESLRTESDS

Questionnaire for Socio-Economic Survey

1. Geographical Location §ﬂﬁhfj§ﬁﬂLﬁg
Address #1 ﬁ_ditijg'nS:

Commune ij/ﬁjig‘lﬁ: Province/City IZﬁ/Lﬁiﬁl:

2. Information of Respondent (RS ﬁﬁﬁl;i NIG ERG S
2.1 Name [run.

2.2 Position in Family 118 131 {7 a0i
01- Household head I8{fifuni  02- Spouse of household head i;i GngIgpani
033- Parents of household head 8 NAFWIE{H i 04- Son/Daughter of household head j S {1y ﬁj/iﬁi'[i:ii;ﬁﬁj‘li

05- Other (please specify) 1} [‘.{lﬁ (ﬁgﬁﬁgﬂﬁ)

23SexIi§  O1-Male ity 012- Female {§0

2.4 Age W1l o

2.5 Ethnicity T8t &  01- Khmer §81  012- Vietnamese [{]iiAME 03- Lao §Mi 04- Other i§16]a

2.6 Religion AN #igY  01-Buddhism {1$N§ 02 Islem @y  03- Christian {fisy 04- Other 16 16]a

2.7 Education of the respondent ﬁ“liﬁ?i‘ﬁj‘li;tiﬁtni NGRS s
031- Non Education S8T8I] 8
[32- Primary School UGB IR (NFi§9 9 )
[13- Secondary School #8ignnits (NG n-§&8) (fiG-Fminsiy)
9 i

5- Bachelor Degree and above U?@ULﬁIGjh 1]
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2.8 Occupation 81Ut

Main GU#

Secondary U g‘lfjij Sj

01- Farmer A E0fi

O1- Farmer A EO A

02- Fisherman HAISI G

02- Fisherman HAISA G

03- Government employee H[ﬁﬂ nmi

03- Government employee ngﬂ nmi

04- Businessman i;i‘ﬁfi Sm

0O4- Businessman Hi i S

J5- Small-scale business owner ‘ﬁRJﬁt'JigTﬁTgG

5- Small-scale business owner h‘njﬁgig‘lﬁ‘gﬁ

06- Staff of private company & ﬂ?ﬁLﬁHﬁ SOANS

06- Staff of private company 1 & nfi‘ﬁL‘ﬁHiﬁl SOANS

O7- NGOs/IOs staff Ug FGAHY M1

O7- NGOs/IOs staff Y FGAHY A1

[38- Motor taxi driver {ATHGH §U

[38- Motor taxi driver §ATRGH U

0O9- Factory’s worker AigATMNAG{H

09- Factory’s worker AigAiNAG{H

310- Construction worker ‘ﬁgﬁiﬁfim’li'j

310- Construction worker ﬁﬁﬁ“iﬁ}ﬂﬂ i

11- Carpenter thii 138}

(11- Carpenter s

012- Other (Please specify) I1{}1 I (JHU LN )

012- Other (Please specify) I1j}i1 tl(ﬁ.ljﬁﬁ[lnﬁ)

2.9 How many permanent members are there in your family?

GgsEsAaRUSAANIURIEANEGIS:

Person(s) §1 fi

2.10 How many people in your family are able to earn money?

B e NAgUSAEANITE UM GIAMANS?

Person(s) S1 fi

2.11 Have you had any member who does migration for seeking a job?

igamsuwniagnEatiiamapundyjighimminndidyre?

1- Yes 518 2- No I¢

2.11.2 If Yes, how many members? {{i i8I5S :ﬁmsmmﬁﬁﬁ@smﬁ?

Person(s) &1 i

Person(s) S1 fi
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3. Average Household Income & Expenditures in year 2015 GA1fU-GAMWG{HANINEGEUEIFIU09E

3.1 Total Monthly income fJiUG AN FUTNEjB{UGIES

Source of income [WANGAN U Amount(Rielmonth) Gg§8Anth{m A ru/ie
Income from main occupation

nnumsiyswitui Riel/month

Income from second occupation

AN s Ay sIvIvILUS] Riel/month

Income from remittance of other sources

Sanumsiimaviifuanig g Riel/month
Total Monthly income
UG ANIHGIS Riel/month
3.2 Monthly total expenditure G fLM Lijtnﬁﬁ.jﬁ[‘ijﬁgl 8 .. Riel/month
3.3 Total Amount of Debt as of December 2015 fiml’l L’Uﬁjqijﬁ nhuie gWoot___________ . _. Riel

3.4 Which of the following assets does your family have? {§f1] ﬁjﬁjﬁfﬁ UHIS AN {# A0

Description 57t iy Yes 518 (v) | Number ] S

Car iGti g

Tractor/ {in figi

Walking Tractor I i g iimy

Motorbike § &

Bicycle by

Mini bus i tis §5 88 sy

DVD Player/TV §1¢ #Jj$

Refrigerator ¢ gnnn

Fan figni

Water pumping machine &1 ffi:Si(.jH‘?ﬁ

Baot or engine Boat § i 1§ At} S

Sewing machine H1238 Iiii

Other (please specify) [Lﬁ]h mastisig)a:
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4- Land Owned by the Family fifig#d g dm8mu (s ani

N Land Use . Size ¢ Ownership Document | Present Value (USS) Remark
0. = ! - e oS &3 o £ oo h e :
‘rTIIELULD"IﬁJu Length XWIdth:mZ {]ﬂmiﬂgﬁjg nIMUQUL]g (L{ncgl) ARNH MU
0O1-Yes 518 O2-No |¢
1 Residential land
fgd
O1-Yes 518 O2-No |¢
2 |Rice field/Farm land
Rpusmi
5- Livestock Raised mii gﬁi:i 8]
No. Name [RUf1 S 8UE Number (heads) figSﬁmm
1 Ox/cow Im
2 | Buffalo {1
3 | Pig {iin
4 Poultry £1 S 9
5 | other specify XPEal 1g]a:
6- Water Use mil{J{maién
6.1 Source of water are you normally using for various purposes
wanéafdundima iIgmumudanimhng
A- Type of Water Use B- Source C- Disinfection | Distance from Home (m) D- Quality Availability
wiagismiudmes§aiunsipan | misdia Ginwhg: aonmn | nbmsygsie

Drinking in

Cooking i g

Washing clothes/cleaning

/I Aah

Animal raising
mEELED)

Vegetable growing 1
utg
o

Other specify IT§jil J

B: 1= City Water supply §ﬁi§ﬂﬁi 2 = Shallow well HILN{I Y 3 = Deep well HANN ﬁgﬁ 4 = Rian water § i Iﬁ]ﬁ

5= Pond/River § A{fU /G IS

C:1=No I¢

2 = Boiling i1

6= Other (UANG AN Y
3=Alum NAANGHI
D: 1=Poor H8 GAMIA 2= Medium Py FAtNSART YMMATHAR

4 = Chlorinating i ‘ﬁﬁi

I

GG 3=Good fJ $ATIRY 4 = Other IT§ji1J

5 = Other I14j119Y

6.2 |If city water supply is used for your family, on the average basis how many cubic meter per month?

weisi g imas §nina the st sibpgu?
6.3 If city water supply is used for your family, on the average basis how much per month (Riel)?

wesipanigadimadainn myguisamwsgsyu?

6.4 Did Water borne disease happen in your family in last year?
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=3

i stAghhwaniGaghEanign gaginghis?

1- Yes t18 02- No I¢ (If yes, please tick as more as provided FJH fU i) Glirumes I§ ty)
0O1- Cholera H1FU§INHA 02- Typhoid (A S M2 [if] IS 0O3- Dysentery Ny ry
04- Malaria {5 8 G161 035 Skin infection Gtaji  06-Other I§JY9 ___________________

7. Sanitary status Af1SMAHFUS
7.1 Do you have a latrine? [ﬁi;iﬁm sUQ 8iiiiIg? O1- Yes s 02- No I§
7.1.1 If Yes, What kind of latrine do you have? {1ie38I318 IR U S {1156 §57?
£31- Dry pit latrine GRETIAIG:  02- Pour flush latrine GRS TIAGA
0O3- Water Closet U} S GG Gn 0O4- Others, specify I§jd ___________________
7.1.2 If no, Where do you defecate or urinate? Lijffis [fi‘g‘ﬂSUigé Iﬁgﬁijlg“lﬁiﬁ/ﬁl gyigianm?

01- Neighbor's latrine U SHARASHN 02 Public latrine U1} anminn:
[33- Go to the bush GRUEINHI{N [34- Others, specify [1{ji1

7.2 Where do you dispose wastewater (bathing and washing)?
igRuRifrsmAvgsdn Siminnhgrginm?

01- To public sewer URITFINFANTIIAN: [32- To your on-site treatment unit I§1{is N§ RSN ARG
13- To open field/channel/pond 151§ pu/{is gnw/gue 04- Other iy~~~
7.3 Do you use solid wastes collection service?
5HE) ﬁILULG‘Iﬁijﬁni:iijji:injﬁjﬂﬁtuﬂ‘.?’? 01- Yes H18 02-No I§
7.3.1 If yes, How much do you pay for the garbage collection service per month?................ Riel/month
igAtamwigsimsanofesintrunayismiwyiednyg ________________ i)rusie

7.3.2 If no, Where do you dispose of solid wastes generated in and around your house?
gamanuainsiiumsgh Sisifimygyaid §am?
01- Dumping outside of the housle InEInhiE s
32- On-site disposal (Burning, Burying, On ground) G njnhﬁi[mﬂﬁ (o a/RAAs/Im L’ljmfi'ﬁ)
0O3- Composting (producing fertilizer from waste) [T il ni.j 3y)
04- Sale/Given for recycling /T Lijl‘ﬁf‘ﬁfg
35- Other (Specify) I1§§11 I

R-

8- Electricity #§ruf

8.1 Do you have electrical supply in your house? [ﬁ ATISUAMMH ﬁ §rLﬁLmﬁquiﬁI9’?
01-Yes 818 02-No [¢
8.1.1If Yes , How much per KWh? 1318 IRATrui 18A# 1kwh? __________. )y
8.1.2 If Yes , How much have you paid per month? s IanUnmwva/[27 ____________ njm

8.1.3 If No, what kind does your family use for lighting? Lﬁﬁjsmlﬁ? InLn PUTHA I iZiI ] ﬁlﬁi}ﬁ?

31- Kerosene lamp U[ith HUAME 02- Battery for lighting H1% tI pSN 1 ﬁﬁ
03- Both Kerosene lamp and Battery for lighting 1415 IQJEJ HUAME Shingy n ts 8dn ﬁ
0O4- Other, specify I{jilJ fJuUENA Ao
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8.2 What is/are the energy source for cooking in your household? iziii’ﬂijjﬁ NNENURTNUGHS An{EfI?
01- Electricity i—iﬁ U8 0O2- Firewood U 0O3- Chacoal 13ji} 04- Gas UN#J
8.2.1 If firewood chacoal and/or gas what is the average monthly expense (Riel)?
wadsiGndmeadsa g §ivy una e i camuwsHygs/ie?

9- Acknowledgement to the project ﬁnmﬁm:gnhﬁrm:mmh

9.1 Have you been aware of there will be a Sihanoukville Port New Container Terminal Development Project?
gamsinm Shwmsanmundigi§sanainanmSi§indinpninadng?
01- Yes i 02- No 1§

9.1.1 If Yes, From whom? {5ed 8151 1fiidnfiganm?

011- Relatives ANGENH 02 Neighbor {2111 03- Local authority i g Gilii 8 & 04- Other 11§11 9

9.1.2 If Yes, when did you hear about this? {{1 8381530 18 B 010 IAMBA?

1- Less than one month ﬁamngmfa 32- From one to three months ﬁigtij {5alil sz

13- More than 3 months I{i Sthiymig [34- More than 6 months I{§ Stni1big
9.2 What is your opinion on the project?
igAmsyiuhnaminamng:?

01- Agree Lijﬂ'jLnH 0O2- No Opinion 18 MGG 03- Disagree §SﬁjnﬁLm5

Reasons § U k)

Surveyed by IFHIEINW: ____ . Date MUUTIGE:

Starting Time [ mmmﬁﬁ _____________________ Completion Time [N YU gﬂfj

o

Checked by {fnfi 8 fjIinty:

Date MUGTIGE:

Thank you very much for your cooperation! ij5& Iz 111!
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MINUTE OF CONSULTATIVE MEETINGS
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ANNEX 8

PICTURES DURING THE STUDIED
PERIOD



Pictures during the site visit at the project area with JICA Study Team
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Pictures during the site visit at the project area with JICA Study Team
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Pictures during discussion with local authority
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Picture of Socioeconomic Survey
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Picture of Socioeconomic Survey
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Picture of Socioeconomic Survey
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Picture of Socioeconomic Survey
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Picture of Socioeconomic Survey
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Picture of Socioeconomic Survey
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ANNEX 9
MOE’S STANDARDS
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23 | mAgy (Cd) mg/l <0.1 <0.5
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Environmental and Social Impact Assessment Report for Sihanoukville Port New Container Terminal Development Project
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ANNEX 10

COSTS ON ENVIRONMENTAL
MONITORING
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