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1. Executive Summary

The environmental inspection and compliance monitoring program will be
implemented under the direction of Ministry of Environmental Conservation and
Forestry with oversight by Thilawa SEZ Management Committee.

The monitoring record according to the Environment Monitoring Plan is submitted
in conformity with the provision of Chapter 9.1, Table 9.1-2 and 9.2, Table 9.2-2
Content of the EIA Report of Thilawa SEZ Development Project (Zone A).

b)

¢

Summary of Monitoring Activities

Progress made to date on the implementation of the EMP against the submitted
implementation schedule;

EMP for Phase 2, Construction Phase First Report is submitted this day attached
with Construction Phase implementation schedule. Subsequent Construction
Phase reports for the Phase 2 will be submitted on a quarterly base.

Difficulties encountered in implementing of the EMP and recommendations for
remedying those difficulties and steps proposed to prevent or avoid similar future
difficulties;

None

Number and type of non-compliance with the EMP and proposed remedial

measures and timelines for completion of remediation;
None

d) Accidents or incidents relating to the occupational and community health and

e)

safety, and the environment:
Neither accidents nor incidents happen during this monitoring period.

Monitoring data on environmental parameters and conditions as committed in the
EMP or otherwise required.
Please refer to the attached Environmental Monitoring Form.



3. Construction Progress

Thilawa SEZ Zone A Development Project construction activities is submitted enclosed

with monthly progress reports from contractor in Appendix A to D.

- Monthly Progress Report for July, 2015

- Monthly Progress Report for August, 2015

- Monthly Progress Report for September, 2015

- Monthly Progress Report for October,2015

4. Monitoring Result

Environmental Monitoring plan report for Construction Phase implemented according
to the following table, reference on Table 4.2-2, Chapter 4, EIA report.

Monitoring P1 struction Phase
Category Item Location Frequency Remark
. . . . . October 2015,
Air Quality NOg, 802, CO, TSP, PMuw Construction site (1point) Once/ 3month Monitoring Report
Water temperature, pH, SS, Construction site
, DO, BOD, COD, coliform {6 points) October 2015,
Water Quality count, oil and grease, Well in the Monastery Once/2 month Monitoring Report
chromium (1 point}
Amount of solid waste Montlﬁley Prtc;gress
Waste Management of solid waste of Construction site Once/3month PoT
constraction (July, Avgust,September,
October) 2015
Preservation area such as
residence arpund the Oncef3moth
d i i i . .
Nos ‘ . propqse construction site {peak period) Noise and Vibration
. . . oise and vibration level of (2 points) o
Noise and Vibration construction - - Monitoring Report
Prgsewatlon gite such as November 2015
residence along the route Once
for on-site vehicles ( peak period)
(2points)
Ground Subsidence Ground elevation MontRhg] ::'tt;gress
E;I;it::;:lptwn of ground water | Representative (1 poini) Every week (July,August,September,
Hydrology October) 2015
Risk for infectious Status of measures of
dizease such as i t? di Construction site Once/month
AIDSHIV Iniectious disease Monthly Progress
Reports
Working conditions Prehension of condition of {July, August,September,
i October)201
(including occupational safety and health Construction site Onee/ month ctoher)2015

occupational safety}

Prehension of infectious
disease

Accident

Existence of accident

Construction site

As occasion avise
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Environment Mnnilﬂr-ing Form

The latest results of the below monitoring items shall be submitted to Authorities on once at Pre-Construction Phase and on guarterly basis at
Construction Phase, and on bl-annually base at Operation Phase. The items, standards to be applied, measurement paints, and frequency for
each moniloring parameter are established based on the EIA Report for Thilawa Special Economic Zone Development Project (Zone A}, Should
there be any changes to the original plan, such change shall be reviewed and evaluated by environmental expert.

1) General
1} Phase of the Froject (TSEZ Zone A, "hase )
- Please mark the current phase.
o Pre-Constroction Phase UConstruction Phase i) [t
2) Obtainment of Environmental Permits (Not Applicable)
Expecied Actual Remarks
N of permils C ed authori
el issuance dale | Issuance date e Ay "_ (Conditions, ete.)
Attached approval letter
3} Respomsg/Actions to Comments and Guidance from Government Auathorities and the Public (Not Applicable)
Duration of
-. Muonitoring Ttem Monitoring Results during Report Perlod fipiit Fu:rin_:_i_ . Freguency
| Mumber und comdenis ':"[L.r."_".‘_“:'.‘.l.l'ﬂ_'“”"”’" muinchi oy Lo puidic i Surne [fommg o
_ sibmpssion o L prmn féxzmpik OF commmenia fesamploani
Humbsr and crmtends of rsponss from Caovermmend agemcios s
Ylamonmg Fepornt
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12} Monitoring Resulis
1) Ambient Air Qualily = October 2015

NOy, 50, €O, TSP, P'M10 e —
Measured | Measured o | Target Referred | MNole (Reason
Locatiom | Item | Unit | Value Value ;"ﬂ“"nh“i ¥ | value to | Infernational | Frequency Method of excess of the
_ (Mean) | (Min~Max.) be applied | Standard” _ standard) |
|I Cmce in three | HAZSCANNER, | |
Nek | oppm i 000 - 0402 MfA N A ik FEEA AR _
HAZSEANNER
s | ppm i o - 0400 NiA M/ A ik m;;:‘;m _—
i Oincs & e | TASEEANNER,
rmsbruc Hon [N ppm AA Rl -01a | MA m e EFAS
A 1
Ot & thee | FAZSCANNER,
TSP | ppm A T4 (LN N/ A WA EY FPAG
it
) e b theee | THAZSTANNER, |
PRl | i iAir ki B T o M A Bl A ni EPAS
ok
*Remark: Referred to the Japan and Thailand Standarcd (ETA Report, Table 6.4-1).
Complains from Residents
- Are there any complains from residents reganding air quality in this monitoring period? . Yes, dNo

If yes, please describe the contents of complains and its countermeasures to fill in below the table,

Contents of Complains from Residents

Counlermensures
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2) Water Quality = October 2015
Measurement Point: Effluent of Wastewaler
= Are there any effluents to water body in this monitoring period?

O Yes, Mo
If yes, please atlach * Analysis Record” and fill in the items not to comply with Refereed International Standard.

Target

|

e Hem Uinit M,:',"ﬂ:':l’:d ‘;‘:’;‘m ""1:: o !nif::;;:nl Frequency Method Ii?'t:ul:;:ﬁ:fn
applicd | | Standard® the standard)
o pit 1 7i2 sS40 FH e HITEERMI2] pH Sermor
A gL K ek, A0 Cirawiimatieie mothed
¥ Tl
RIS s | 54 (Availide | =l HIP L2 (1 O e
CHD il k] Cniddaline Wlax; A5 Chicit i P Chictromats metliaf
B gL 3 Vil Bliw. 7 minth Direct nocilabion metles
Ol i Garsierses s | determined - | gy 8 APH AAWWA-WEF Methid
Cy m/] MOB | aarns ATHA-AWWAWEF Wiethesd
Total colilorms * | cfindHml 17Kl Mz SN 7.5 JP MO PitwiFim Bethad
v pH e fih S0.00 pH miser HIBEEI ] pH Somer
o g1 n m:dj;h_ s 30 ::"_"“'““‘":";LW
o myl 5.0 Cdddetine i Do i v '
con mg /| 4 Vialiie K. A8 PR VVIRNN (koo ki i
BOID gl 5 dobicoinad Aas. 20t Dierect inocolsison mthinug
Ol ad Corvwar mg/1 by M) e 5 AT AW W ALWER Mt
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= i i3
Arget Referred Mote [Reason
unlry’ al : . ; k
o 5. Item Uit Msaniired | Countey's, | valae fo Internationa | Frequency Method of excess of
2 Value Standard e
| Standard* the standard)
applied
[ mg/ | - Pl 1L APHA-AWWAWEE Method
Total seliforme * | chie/ 180ml 0 Milnw 40 Th=10F ATIAL Potrifilen Wl
Shv pit gt 4 S0-00 pH e HIRIEHI pH B
E g1 am P ) Caravimbeie redbensd
Fduiiv
) gyl AL i Asalatile F o FEF MR A T e
Boo myg f1 L] Wikl M mignih DiFect imcculibion imeilad
Ol vl Grrtastie i/} - dotermingd | 4oy . ANHAAWWA-WEF Methng
at — : by MER) Wi 0.5 APHLAAWW A WEF Methad
Tortal cxshifiorrmm =7 [ s ) md A0 Kiax dix T8eq0p ADALT Pririfilm Method
G- i mig /sl TR LR i amatlor FITRIGRIN.] pH Setoar
= wig 1 #H Mnma =i Gravimmeiric mithusi
23] i) b { Availablo =i MEPE0RE0 L, (T CTyaerisise
Crifed myg/1 &3 Crrididelir M Cice b e | Plelrompi medsd
A
neics g/l L] Valug & rcnth Diiersct incculatinn metbed
Gl el Cinsase g/l . datermine i1 AFFAAWWA-WER Murithud
i mp/ | L il By WECH) i APHA-AWWAWEE Maihid
Tobul vadiborisng ¢/ 1] 5 Taeli AOAL Thetniitm Methosd

*I Remark: Referred to the Vietnam Standard (ELA report), Reference to the Monitoring Report, Oclober 2015.
“*Remark: Same points with Phase (1) Operations Phase Water Quality Monitoring,
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"TRemark: Water quality of suspended solid (55) at SW-2, SW-3 and SW-4 are high comparing with standard bul these values are almost same as
the value al wpstream (SW-2), Thos these values are judged to be canse as natural event by rainfall.
Total coliform has exceeded the reference standard in SW-2 and SW44. In December 2015, Thilawa SEZ is not any discharging to the water body.
Thus may be because contamination from human or animal waste near by the creek outside of Thilawa SEZ.

*tRemark: COD level is high at (GW-1) point. COD value can be increase when the presences of natural elements increase in the groundwater of
that particular area. And there is no industrial wastewater discharge in Thilawa SEZ Zone A at this moment. So the value of COD high was not
because of indusirial wastewater sink into the aguifer.

3} Soil Contamination {only operation phase)
Situations environmental report from tehiants
- Are there any serious issues regarding soil contamination in this monitoring period?
If yes, please describe the contents of complaing and its countermeasures (o fill in below the table.

ciYes, dNo

Contents of Issues on Soil Contaminabion Countermeasnres

|

4) Moise -MNovember 2015
Moise Level (Living Environment)

- Note
Measured | Measured C q Target value |  Referred (Reason of
Locafion ltem | Umnit Value Value Stan :;Frd to be Intermational | Frequency | Method exieds of
(Mean) | (Min~Max) " applied Standard” the
_ atandard)
NV ] Liag ey} | ELA) S | HakELM NIA N/A 3 Dreo fprak. | Soomd Level
| Leagleve) dRA) Alim FIET-53HH i pericndy fleher

*Remark: Referred to the JTapan Standard (FIA Report), Reference o the Nolse and Vibration Report November 2015,
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Noise Level (Ala Thilawa Devel tlh:a.d_

Nuole
Measured | Measured c » Targel value |  Referred [Reason of
Location | Item | Unit | Value Value il to be International | Frequency | Method |  excess of
(Mean) | (Min~Max) applied Standard® the
standard)
Lispday) | d{A) Gtth | SSesM i Onioing | Foousd fa
byl R Lasgiuwy | AD(A) HF.58 T Y #H Shri T i
mamihs Mester
- Logigh | aniyy | = | daosesww | W
*Remark: Referred to the Singapore Target Noise Standard (F1A Report), Reference to the Noise and Vibration Report November 2015,
Complains from Residents
= Are there any complains from residents regarding noise in this monitoring period? ©Yes, ¥ No
If ves, please describe the contents of complains and its countermeasures to fill in below the table.
Contents of Complains from Residents Countermeasores
' ]
5) Solid Waste
Measurement Point: Construction Site (Construction Phase), Storage for Sludge (Operation Phase)

- Are there any wastes of sludge in this monitoring period? HYes, oNo
If yes, please report the amount of sludge and fll in the regults of solid wasie management Activifies.

Ma, Dale | Description Mo, of Loads Hemarks
1. I-Aap i35 ] Waste Dinposal i Yomic
i LEpe 1l ] Weatae Dilnpssal ik} WD

*Remark: Reference to the Manthly Progress Report July 2015, August 2015 and Seplember 2015, October 2015,
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B} (a) Ground Subsidence and Hydrology-July 2015

HILA

DEVELOPMENT LIMITED

) Water Consumption Ground Level
Dermton (et oty | O Quantity Unit Feqneney Teai
ajul-13 17 iy wieek 5,750 1
thfyl-1% 140 i week (RIR= ) i
Ti-tul-15 150 iy waik i m Uince & wioek
i B TH B B 17 inchy ok +h in
Wikul-15 110 1} Wik +h.He m
*Reference to the Monthly Progress Report July 205,
(b} Ground Subsidence and Hydrology- August 2005
Water Consumption Ground Level )
Dhuration (Week) Owiaatity Unit - e Frequency Note
Al -15 — vi.:sl:l I woenk Hh UG L
1 Ang-15 v} mid/ wink +h i m Onenwwee
A Aug-15 8 i woek b 1. %
F=Aug15 280 b week il i
*Reference to the Monthly Progress Report August 2015,
{¢) Ground Subsidence and Hydrology-Seplember 2005
Water Consumption Ground Level .
Duration (Week) Froquency Mole
Quantity Unit Quantity | Unit
P15 A ol ek ~ia m
l5p-15 20 on¥ ) ek PEHT ik B e
175013 1y md) werk 1280 it
P ] a8 md/ werk A=) il

E Reference fo the Monthly Progress Report September 2015,
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[d} Ground Subsidence and Hydrology-October 2015

Water Consumption Ground Level
Druration (Week) = : - " Frequency Note
Cuantify Uit Cluantity it
RG] 2 o) wink =05 i
RLloA15 EaH! ) wink 1,0 m
130115 HE IEEPLI.H&. =i, o m Chrive o week
2Ck-15 i mi{ﬁﬂ:j_ = C10] i
2015 L i ek = b, LR g i

“Reference fo the Monthly Progress Report October 2005,
71 Offensive Odor (only eperation phase) Not Applicable at Construction Phase Report
Complains from Residents
- Are there any complains from residents regarding offensive odor in this monitocing period? o Yes, & No
If yes, please describe the contents of complains and its countermeasures to fill in below the table,

Contents of Complains from Residents Countermeasures
Situations environmental report from tenante Not Applicable at Construction Phase Report

- Are there any serious issues regarding offensive odor in this monitoring period? 0 Yes, & No
If yes, please describe the contents of complains and its countermeasures to fill in below the table.

Contents of Issues on Soil Contamination Countermeanures
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8) Infechions disease; Working Enviconment, Accident

™

Information from contr or lenants
- Are there any incldents regarding Infectious disease, Working Environment, Accident in this monitoring period? o¥es, 'No
If ves, please describe the contents of complains and its countermeasures o fill in below the table.

| Confents of Incidents Countermeasures ‘

Mot If emergency incidents are pccuried, the information shall be reporied fo the relevant arganizations and aurthorities immaediatoTy,

End of Theumisnt
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WATER QUALITY MONITORING IN THILAWA SEZ
LZONE A (PHASE 2, CONSTRUCTION PHASE)

(Bi-Monthly Monitoring)

October 2015

Resource & Environment Myanmar Ltd. B-702/401 Delta Plaza Building, Shwegondaing
Rd., Bahan, Yangon. MYANMAR

Tei: (958) 7301 3448; Fax; (951) 552901

Wi ETVETTIYETTAT e



1. INTRODUCTION

The watér guality sampling points are in the Thilawa SEZ area, which is ncated in the Thanlyin and
Kyaultan townships, about 20 km southeast of Yangon city (Figure 1), Thilawa SEZ is surrounded by ring
road and accompanied with the container ports along the Yangon River,

There dare two ways to access to Thilawa SEZ from Yahgon city, which are the route passing through
Thanlyin Bridge and also through Dagon Rlver.

T .

Water Quality Location Map

Figure 1. Location map of Thilawa SEZ area and water guality sampling tocations

2. FIELD SURVEY

Water guality sampling for October 2015 was conducted in 4 locations (SW-2, SW-3, SW-4, GW-1)
amang proposed 7 locations (SW-2, SW-3, SW-4, SW-5, SW-6, GW-1).

Survey Item

Parameters for water guality survey are determined 50 as to cover the parameters of existing
enviranmental standards. There were four locations for water quatity survey as W-2, W-3, W5 and W.&.

Summary of sampling points
The detalls of the locations of monitoring polnts are shawn below.



Table 1. Locations of water guallty sampling points

Na, | Station Type Conrdinate \Ac2Ban
L SW-2 | Surface Water ;"ﬁﬁ‘i:*; ﬁ?ﬁg EFS*W-'E Hjuk Creek,
Z SW-3 Sutace Water ; i: 'ﬁ- iii: : ﬁ:ii!t::: |151E;F5hwe Byauk Cresk,
| 3_ SiN-4 E,u_a-fai Water . 3;: 31'95'52:":5’;: | ;IE'I:E';I::EH:: Irﬂ af Shwe Byauk Creek,
4 GWw-1 Ground Water t_; 'ii" i ;: rl‘: 'TT;ET:!E Swan Monastery,

SW-a

Flgure 2, Location map of water guality sampling points

SW-2 was collected at the upstream of Shwe Byauk Creek, where the créeek s reprezented as the
narthern boundary of sulkarea “2a" within the Zone B develapment area, This sampling palnt |5 also
lncated at south of Zone A area and Dagan-Thilawa car road. The surrounding area are Class A in the
narth, Industrial compound in the east and paddy field in the south and west respactively.



Flgure 3. Surface waler sampling at 5W-2

5w-4

SW-3 was collected at the upstream of Shwe Byauk Creek, where the cresk is represented as the
northemn boundary of sub-aréa “2a% within the Zone B development area, K is distanced about 60 m
downstream of SW-2. This tampling point is also located at south of Zone A area and Dagon-Thilawa car
road. The surrounding area are Zone A in the north, industrial compound in the east and paddy field in
the zouth and west respectively,

Figure 4. Surface water sampling at SW-3

sS4

5W-4 was collected at the downstream of Shwe Byauk Creek, where the crepk is represented as the
northern boundary of sub-area "2a" within the Zone B development area. |t is distanced about 500 m
downstream of 5W-3. This sampling point is also located at south of Zone A area and Dagon-Thilawa car

road. The surrounding area are Zane A in the north, industrial compound in the east and paddy fiekd in
the south and west respectively,



Figure 5. Stirfape water sampling at 3W-4

FW-1

GW-1 was collected from tube well as ground water sample. It Is located In the compound of Moegyoe
Swan Monastery as well as in the Zone & areg. The transparency of the ground water s high.

Figure 6. Ground water sampllng at GW-1

Survey Period

Water quality survey was conducted an 18™ October, 2015,

Survey Method

Water samples were tsken by Alpha horizontal water sampler and collected in sterllized sample
contalners. All sampling was In strict accordance with recognized standard procedures. The parameters
az pH, température, velocily, dissolved oxvgen [DO), electrlical conductivity (EC), and turbidity wers
mieasured al each site concurrently with sampie coilection. All samples were Eepl inlced boxes and wers
transporbed to the laboratory and stored at 2-9 °C refrlgeraloss.



Table 2. Field Equipment for river flow measurement and water guality survey

Originate
No. Equipment Manufacturer s Medel
Country
1 | Multi-parameter {Temp., pH, HANNA UsA HI7609829 (with
. EC, ORP, DO, TDS, Turbidity) 3 sensors)
2 | SmarTROLL multi-parameter In-situ Inc. USA -
- 3 | Alpha Bottle {Water Sampler) Wildlife Supply Indonesia -
Company®

Table 3. Container and preservation method of water samples for laboratory analysis

No. Parameter Container Preservation
1 |BOD, COD 1000 mi glass bottle Refrigerate
2 [Suspended solid 1000 ml plastic bottle Refrigerate
3 |Coliform 1000 ml glass bottle Refrigerate
4 |Other 2000 ml plastic bottle Refrigerate

The following table provides the test method for water guality.

. Table 4. Analytical method for water quality

No. Item Analysis method Sampling point
W-2, W-3, W-5, W-6

1 | Water Temperature HI7609829-1 Sensor v

2 pH HI7609829-1 Sensor v

3 Dissolved Oxygen (DO) HI17609829-2 Sensor v

4 | Suspended Solid APHA-AWWA-WEF Method v
5 | BOD APHA-AWWA-WEF Method v
& | COD APHA-AWWA-WEF Method v
7 | Color APHA-AWWA-WEF Method v
8 | Odor APHA-AWWA-WEF Method v
9 | Total Nitrogen APHA-AWWA-WEF Method v

10 | Total Phosphorus Photometric Method v

11 | Total Coliform APHA-AWWA-WEF Method v

. Survey Result

Water samples were sent to SGS Myanmar and $GS Thailand laboratories. Water quality results are
shown in following table.



This table reveals that all of the monitoring results are under the limit {lower than the standard) except
suspended solid content in all sampling points which are higher than the standard as previous times.
Total coliforms of SW-2 and SW-4 were high. Location of SW-2 is upstream area of the creek and any
discharge from Thilawa SEZ is not included in the water quality.Thus, case of high total coliform level is
not due to any discharge from Thilawa SEZ. . Since October 2015, Operation Phase of Thilawa SEZ Zone
A project, there is no discharge of industrial wastewater. This revealed that high COD level at GW-1 is
judged not because of the industrial wastewater sink into the aquifer. High COD level may be caused
by the presence of natural elements in that particular area, which can increase the COD in the
groundwater. Certified analytical results from each laboratory are described in appendix.

Table 5. In-Situ Measurement and laboratory analysis of water quality

1 | Water Temperature {C) 33.56 33.80 31.38 34.05 40
2 pH 7.02 6.66 6.53 7.18 5-9
3 Suspended solid {mg/l) 300 413 511 44 30
4 DO {mg/l) 7.54 5.36 5.46 6.93 -
5 BOD (mg/)} 5 6 9 6 20
6 | COD {mg/l) 18 23 24 62 35
7 | Color {Pt.Co} 4 6 10 1 -
8 | Odor Natural Natural Natural Natural -
9 | Total nitrogen (mg/!) 0.6 0.6 0.7 ND -
10 Total phosphorus 0.016 ND 0.01 ND -
(mg/1) -
11 -(r;t:;];:fgcf)?\::? 1700 240 490 »23 400




APPENDIX

LAB RESULTS
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ANALYSIS REPORT
Job Refl: GATE20ME
Date : 02.11.2015
Page 1of 2
Cllant Name RESOURCE AND ENVIRONMENT MYANMAR CO., LTD
B-702 Delta Plaze, Shwegondaing Rd, Bahan Township,
Yangon, Myanmar
Praject Name Environmental Moniloring in Thilawa SEZ, Zone A (Phass ()
Sampie Brought By Cllent
Sampia Locafion Thitswa
Sampin Recalved Dols 21102018
Anahysed Dats 21102016
Sinflona __J
Results (mgf) Mathods W W3 B W& |Detection
{18.90.15) | (19.10.15) [(18.10.15) K10.10.45) | Limit
_I.ll: Code - _211"1:5 2136 214M5 216M6 -
Commodity - Surtace Surface Surface | Ground
Name _ Watsr Water Water Viater -
In-hotss method based on T
Standard methods for the
examination of water & wasis
BOD waler, APHA , AWWA & s & 8
WEF,22nd ed, 2012 5210 D 4 ]
(Respiromelric) and manual of
BOD System
In-hodss method besed on
Standard methods for the
examinalion of water & wants
caD wabar APHA | AVWA B
WEF 22nd ed, 2012; 5220 18 3 24 62 -
D{Closed Rafiux  Colorimetric )
and manuad of Pholomabor-
system MD 100 and RD 125
Hased m% mathods for
Ol & Grosss the examination of waler &
waste walsr APHA AWWA & ND WD . ND 2
WEF 2012 ;5500 B
Based on Slendard methods for
Total Nitrogen | the sxamination of water & 0.8 0.6 a7
{organic) waste walar APHA , AWWA & ' '
WEF 22nd ed. 2012; 4500-Ny, C

L.}
N L L]

Agoalbwal Zeecw TR Bafon putay Longln Weals The . Lvmaive Trn Tagee, Wanmer

L ASEITITEAD, 2TISY), TNEANR, V1540 | SHTRTISE 210688 & 1wl 130
1
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Job Rel: 6375/2015

Date : 02.11.2015
Page 2 of 2
Stationn
Results (mg) Methods W2 ) W5 W Duotectlon
(19.10.15) | (19.10.18) |(18.10.18) [(18.10.1m) | Limit
_l.t I:Hl! . 21215 21anG Faltal 215N8 -
Commuodity ) Surlaca Burface Burfaca Ground )
Name - Wrter Walsr Vigter | Water
Total Based on Standard methods for
supeaced |  Peowmnsiorotumd | o | ws | own | ow | 2
Solid -4
(=S R0,
Leboratory For the
Phospharus | O macio et | 0018 ND 0.01 ND 0.01
_Mathod
Basad on Standard meathods for
s | Jpeserramcat | wo | wo | wo | W |
WEF 29nd ed, 2012, 4 F
Based on Standard for
the examination of water &
Zine washe watar APHA AWWA B
WEF 220d ed, 2012 ; 31118 b N NP NG o1
(Cirect Alr- !ﬂh'lm Flame
Based on mw mathods for
the examination of water &
Coppar wasis waler APHA AWWA R
WEF,22nd ed, 2012 ; 31118 N NO Q106 | 0288 0.9
[Direct Alr- Acetylans Flams
A *Engd ﬂf Wi FRESIBEERAREIRREEE
SGS lhb?q)l.imlhd
{Hu Nu Yi)

AR The e S ST T G e T e TR R a1 1 e py e Thes e iy § VW Py ey ol i Dl
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Tel, +060.73043448 : 1%
Edmi:m{ﬁwmrn

Analysis Report
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Report No. : 2015-01417 / 002 (Page 1 of 1) issued cain : Hovember 13, 2015

CLIENT 1 RESQURCE AND ENVIRONMENT MYANMAR CO,, LTD,

CONTACT : Ms. Toa Tos Hisng

ADDRESS : B702 Della Plara, Shwsgondaing Rd,, Bahan, Yarigon, Mysnmar
Tal, +858-73015448 Fax, +951-552801

E-miall : loelcahlamggeoiigmail.com

Analysis Report
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Survey item

Parameters for air quality survey were determined by referring environmental quality standard for air in
Thailand and Japan as shown in following table.

As there is no environmental standard for ambient air quality in Republic of Myanmar, the survey result
was evaluated by comparing with Japan and Thailand standards.

Table-1. Survey parameters and target levels for air quality

Parameters Averaging Period Value
S0, 24 hours 0.12 ppm*
co 24 hours 9 ppm*
NO, 24 hours 0.04 - 0.06 ppm?
TSP 24 hours 0.33 mg/m3*
PM10 24 hours 0.12 g/m3*

1 Thailand Standard
2 Japan Standard

Summary of sampling points
The detail of the location of air quality monitoring point is shown below.

Table-2. Location of air quality monitoring station.

16°41°13.4"N, 96°15°51.9"E . . In the Zone A area, Thilawa SEZ




Lot I",:' i

Figure-1, Location map of air guality monitarng poimt

A-1

This station was installed in the flat area, in the northern part of Thilawa SEZ Zone A AQ-1 is bounded
by Thilawa dam in southeast, agricultursl land and residential houses of Alwan sok villzge in narth and
garment factory in the west respectively, Possibie emission source & from -daily hwman activities in
Ablwan sok village far about 400 m fram this monitoring location,

Fl-g'i.:r'e'-i. .il:-t';u'ali'h,r rn'nnlm'rr'nﬁ at AD-1




Survey Period
Air quality monitoring was conducted seven consecutive days during October 2015. The measurement
duration is shown in the following table,

Table-3. Sampling duration for air quality survey

Sampling Point Period
AQ-1 7" - 14™ October, 2015
Source: Resource & Environment Myanmar Co., Ltd.

Survey Method

Sampling and analysis of ambient air pollutants was conducted by referring to the recommendation of
United States Environmental Protection Agency (U.S. EPA). The Haz-Scanner Environmental Perimeter Ajr
Station (EPAS) was used to collect ambient air monitoring data. The characteristics of the instrument are:

- Portable direct reading

- Configure up to 14 simultaneous air measurements including U.S. EPA criteria air pollutants

- Standard configuration measures PM2.5, PM10 or TSP particulates, CO, NO, NO, S50,
temperature, and relative humidity

- Wind parameters are also measured by Haz-scanner EPAS and the required data are anaiyzed by
using the WRPLOT View of AERMOD View (ver. 7.0) in which calm wind is defined below 0.5 m/s.

Table-4, Sampling and analysis method for air quality

Ng. Parameter Analysis Method
1 Sulfur dioxide {SO;) On site reading
2 Carbon monoxide {CO) On site reading
3 Nitrogen dioxides (NO,) On site reading
4 Total Particle matter {TSP) On site reading
5 Particle matter 10 (PM10) On site reading

Source: Resource &Environment Myanmar Co., Ltd.

Survey Result

Daily average of ambient gases levels at AQ-1 for 7 consecutive are presented in following tables. All
ambient gases levels and particulate matters in each day are lower than the environmental standard (1-
day) in Japan and Thailand Standards. Generally, it indicated the area had few emission sources and it
was certainly to say the measured data were baseline level in the area.



Table-5. Ambient air quality at AQ-1

Date Time Co NO2 TSP PM (10} SO2
D.MY Hours ppm ppm mg/m3 | mg/m3 ppm
1 | 7-8 October, 2015 24 0.12 0.02 0.03 0.02 0.01
2 | 8-9 October 2015 24 0.12 0.02 0.01 0.01 0.00
3 | 9-10 October 2015 24 0.10 0.02 .01 0.01 0.00
4 10-11 October 2015 24 0.11 0.02 0.01 0.02 0.01
5 | 11-12 October 2015 24 0.13 0.02 0.01 0.01 0.00
6 12-13 October 2015 24 0.14 0.02 0.01 0.01 0.00
7 13-14 October 2015 24 0.16 0.02 0.02 0.01 .01
Maximum 24 0.16 0.02 0.03 0.02 0.01
Average 24| 013 |- 002 | 002 | oor | 001
Minimum 24 0.11 0.02 0.01 0.01 0.01
Target value 24

Source: Resource & Environment Myanmar Co., Ltd




Appendix

Hourly Air Results



Date Time Co NO2 TSP PM10 502
D.M.Y H.M.S ppb ppb ue/m3 ug/m3 ppb
7.10,2015 | 13:00-14:00 0.0000 11.5172 150.8103 81.1724 1.0000
7.10.2015 | 14:00-15:00 62.5667 47.1667 18.6333 30.9667 22,4333
7.20.2015 | 15:00-16:00 124.2333 30.1000 2.8500 11.3000 4.2167
7.10.2015 | 15:00-17:00 158.5667 22.9833 3.6833 6.7000 3.5333
7.10.2015 | 17:00-18:00 168.6167 19.1000 2.3833 2.6000 1.1500
7.10.2015 | 18:00-19:00 184.1833 13.2833 6.7667 8.1000 2.5167
7.10,2015 | 19:00-20:00 143.8605 23.1628 4.9535 16.7674 1.0000
7.10.2015 | 20:00-21:00 113.4375 27.1875 17.3750 9,1250 1.0000
7.10.2015 | 21:00-22:00 134.1154 8.1346 39.4038 78.0577 1.0000
7.10,2015 | 22:00-23:00 132.1333 5.1167 40.9167 . 58.5833 1.1500
7.10.2015 | 23:00-00:00 127.9333 9.9333 35.0667 16.8000 2.5833
8.10.2015 | 00:00-01:00 128.7333 19.3833 3.1667 10.7667 6.0667
8.10.2015 | 01:00-02:0C 135.8833 16.4000 6.5000 9.3000 1.0000
8.10.2015 | 02:00-03:00 143.3077 22.3077 8.6923 11.6923 2.2308
8.10.2015 | 03:00-04:00 94.3750 25.9583 12.9167 18.4167 1.0000
8.10.2015 | 04:00-05:00 96.9394 15.8485 23.0303 36.8182 2.0000
£.10.2015 | 05:00-06:00 $9.5833 20.1167 19.2833 20.1667 3.2333
£.10.2015 | 06:00-07:00 156.0667 19.1500 229833 16.8500 6.7167
8.10.2015 | 07:00-08:00 142.1667 12.1500 36.7333 19.8167 13.8333
8.10.2015 | 08:00-09:00 157.7167 11.4167 37.9333 15.5500 11.9500
8,10.2015 | 09:00-10:00 153.6500 71.6667 2.8500 14.1333 1.1500
8.10.2015 | 10:00-11:00 121.0000 32.8000 37.6667 21,2500 45,0833
8.10.2015 | 11:00-12:00 52.8000 4.7000 51.8000 14.4500 66.8500
8.10.2015 | 12:00-13:00 41.3333 3.2333 28.2833 4.4000 26.7500
MAX 24hours 184.1833 71.6667 150.8103 81.1724 66.8500
MiN 24hours 0.0000 3.2333 2.3833 2.6000 1.6000
Average 24hours 120.0918 20.5340 25.8201 22.4076 9.5603

ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.184 0.071 0.15 0.081 0.066
MIN 24hours 0.000 0.003 0.002 0.002 0.001
Average 24hours 0.120 0.020 0.025 0.022 0.009




Date Time Co NO2 TSP PM10 502
D.M.Y H.M.S ppb ppb pgim3 pg/m3 pph
8.10.2015 | 13:00-14:00 64,7000 5.3667 2.1000 7.4833 6.3000
8.10.2015 | 14:00-15:00 | 105.0833 16.9000 2.0000 6.3667 1.2833
8.10.2015 | 15:00-16:00 91.9167 5.0333 14.7500 14.6333 3.1333
8.10.2015 ; 16:00-17:00 | 125.0000 34.1667 2.6667 21.0167 1.3000
2.10.2015 | 17:.00-18:00 | 155.6333 18.3333 3.7000 3.2833 1.0833
8.10.2015 | 18:00-15:00 | 189.4833 8.2000 6.7500 2.4833 5.2333
8.10.2015 | 19:00-20:00 | 163.3833 15.2167 17.5667 6.1333 1.6500
8.10.2015 | 20:00-21:00 | 146.5000 21,2167 15.5333 8.8667 1.0000
8.10.2015 | 21:00-22:00 | 113.1667 20.6000 15.9500 15.1500 1.0000
8.10.2015 | 22:00-23:00 | 122.0000 11.7167 18.2333 14.0167 1.0000
8.10.2015 | 23:00-00:00 | 116.7500 92.0333 14.4333 12.1833 4.1500
9.10.2015 | 00:00-01:00 | 121.6333 13.3167 14,2333 11.9167 2.9000
9.10.2015 | 01:00-02:00 | 111.2000 15,5333 6.5667 15.6000 1.8667
9.10.2015 | 02:00-03:00 | 112.5667 19.1333 5.3833 14.0833 1.0000
9.10.2015 | 03:00-04:00 | 112,6333 21,9000 11.4500 20.4667 1.1167
9.10.2015 | 04:00-05:00 | 118.1000 15.7167 11.5667 12.8000 1.0000
9.10.2015 | 05:00-06:00 | 123.2000 21.6667 14.4000 13.2500 1.0000
9.10.2015 | 06:00-07:00 | 162.5167 15.6333 21.3500 20.3500 3.0333
9.10.2015 | 07:00-08:00 | 163.9667 17.6500 29.6500 25,2167 11.2167
9.10.2015 | 08:00-09:00 | 129.6333 37.5333 28.7167 19,5500 3.9667
9.10.2015 | 09:00-10:00 | 124.4667 24,2667 17.4333 8.7000 4.5167
9.10.2015 | 10:00-11:00 50.1500 12.0833 23.7000 14.5000 19.0667
9.10.2015 | 11:00-12:00 82.0667 25,0833 7.4000 7.8667 2.2333
9.10.2015 | 12:00-13:00 93,7333 9.7667 36.2833 18,9833 37.8500
MAX 24hours 189.4833 37.5333 36.2833 25.2167 37.8500
MIN 24hours 50.1500 5.0333 2.0000 2.4833 1.0000
Average 24hours 120.98 17.63 14.28 13.30 491
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.189 0.037 0.036 0.025 0.038
MIN 24hours 0,050 0.005 0.002 0.002 0.001
Average 24hours 0.120 0.020 0.010 0.010 0.000




Date Time CO NO2 TSP PM 10 502
D.M.Y H.M.S ppb peb pg/m3 pg/m3 ppb
$.10.2015 13:00-14:00 40.3167 10.3000 10.0500 17.4333 2.9333
9.10.2015 14:00-15:00 | 127.8833 24.1000 6.6167 2.3000 1.0000
$.10.2015 15:00-16:00 | 143.6667 21.1833 4.6667 13.5167 1.0167
$.10.2015 16:00-17:00 | 141.7833 45.0000 4.8667 3.5000 1.6500
9.10.2015 17:00-18:00 | 122.5000 37.5667 7.4833 5.1500 1.0000
9.10.2015 18:00-19:00 | 108.2167 30.0667 14.4167 11.0333 1.0600
9.10.2015 19:00-20:00 84.9667 24.0500 13.5833 10.7000 1.0000
9.10.2015 20:00-21:00 87.4000 21,2833 18.4000 12.9667 1.5667
9.10.2015 | 21.00-22:00 91.4667 19.5833 9.7060 12.2667 2.7167
9.10.2015 22:00-23:00 24.6500 30.1167 12.7333 16.5833 3.0167
9.10.2015 | 23:00-00:00 72.5833 29.3833 9.5833 14.8167 7.0000
10.10.2015 | 00:00-01:00 86.7833 32.9000 9.3667 14.1833 1.4833
10.10.2015 | 01:00-02:00 52.1833 29.9000 10.8167 12.6000 1.4500
10.10.2015 | 02:00-03:00 85.9833 23.3667 13.7333 13.6667 1.0000
10.10.2015 | 03:00-04:00 86.3500 19.6167 18,7500 14.9167 1.0000
10.10.2015 | 04:00-05:00 t 104.7167 22.4833 16.6833 14.4000 1.0000
10.10.2015 | 05:00-06:00 | 101.6833 27.9333 8.4167 8.2667 1.1667
10.10.2015 | 06:00-07:00 | 156.6667 26.4667 16.8167 24,1167 2.4500
10.10.2015 | 07:00-08:00 98.1167 27.1333 29.8667 22,9333 1.4333
10.10.2015 | 08:00-09:00 52.6833 23.4833 46833 9.2000 1.0000
10.10.2015 | 09:00-10:00 £3.4500 8.4333 37.4833 20.9333 4.5500
10.10.2015 | 10:00-11:00 83.4167 10.9667 33.7667 15.7167 41.1500
10.10.2015 § 11:00-12:00 | 100.1167 12.4333 21.4333 12.2500 7.9667
10,10.2015 | 12:00-13:00 | 115.0833 11.6500 2.1667 3.2333 1.2833
MAX 24hours 156.6667 45.0000 37.4833 24,1167 41.1500
MIN 24hours 24.6500 8.4333 2.1667 2.3000 1.0000
Average 24hours 95,53 23.73 14.00 12.95 3.78
ppm ppm mg/m3 mg/m3 ppm

MAX 24hours 0.160 0.045 0.040 0.020 0.040
MIN 24hours 0.020 0.010 0.000 0.000 0.000
Average 24houss 0.100 0.020 0.010 0.010 0.000




Date Time CO NO2 TSP PM10 502
D.M.Y H.M.5 pph ppb ug/m3 pg/m3 ppb
10.10.2015 | 13:00-14:00 140.0000 6.0167 26,1833 8.0833 4.2500
10.10.2015 | 14:00-15:00 133.0000 14.3167 25.1600 15.6333 9.3833
10.1G.2015 | 15:00-16:00 132.7333 45.8667 4.0167 24,1833 5.9333
10.10.2015 | 16:00-17:00 124.9500 7.4500 4.1500 19.0500 1.7833
10.10.2015 | 17:00-18:00 138.4167 24.8667 24000 25.8167 1.0000
10.10.2015 | 18:00-19:00 112.7167 22.3500 3.2333 16.6000 1.0000
10.10.2015 | 19:00-20:00 103.5667 23.4167 5.3833 8.8833 1.000G
10.10.2015 } 20:00-21:00 74.4000 30.0500 10.8000 10.2500 1.0000
10.10.2015 | 21:60-22:00 128.2833 34.8833 13.1167 14.4600 1.0833
10.10.2015 | 22:00-23:00 63.3167 31.7000 9.2833 3.6333 1.0000
10.10.2015 | 23:00-00:00 101.9833 26,9500 17.5833 11.2167 1.2500
11.10.2015 | 00:00-01:00 $2.9000 27.0000 9.0333 21.8833 1.0000
11.10.2015 | 01:00-02:00 83.2500 35.9667 12.7667 15.1500 1.0000
11.16.2015 | 02:00-03:00 101.2667 38.5667 15.1333 12.6833 1.1000
11.10.2015 | 03:00-04:00 95.4167 31.7667 12.8500 13.3667 1.0000
11.310.2015 | 04:00-05:00 104.4500 21,6833 11.2667 15.8333 1.7333
11.10.2015 | 05:00-06:00 123.7167 24.0833 9.5167 15.1167 3.2167
11.10.2015 | 06:00-07:00 156.5333 27.2667 8.0333 14.6500 3.9167
11.10.2015 | 07:00-08:00 178.9167 20.3667 29.8000 24,1167 16,1833
11.10.2015 | 08:00-09:00 113.1500 7.0167 36,7500 22.9333 4,0500
11.10.2015 | 09:00-10:00 75.3167 47167 30.9667 14.3333 21.9167
11.10.2015 | 10:00-11:00 21.5000 10.4333 20,2667 19.2167 18.9333
11.10.2015 | 11:00-12:00 52.1500 9.5833 15.3167 9.8167 32.9833
11.10.2015 | 12:00-13:00 75.0167 16.1333 2.4167 11.5500 1.1333
MAX 24hours 178.9167 45.8667 36.7500 25.8167 32,9833
MIN 24hours 21,5000 4.7167 2.4000 3.6333 1.0000
Average 24hours 105.4979 22.6021 13.9736 15.3500 5.7021
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.178 0.045 0.036 0.025 0.032
MIN 24hours 0.021 0.004 0.002 0.003 0.001
Average 24hours 0.105 0.022 0.013 0.015 0.005




Date Time Co NO2 TSP PM1Q 502
D.M.Y H.M.S pph ppb pg/m3 pg/m3 ppb
11.10.2015 | 13:00-14:00 101.1333 9.4167 2.1000 1.3000 1.0000
11.10.2015 | 14:00-15:00 122.2500 28.5000 2.5667 7.9333 1.0000
11.10.2015 15:b0-16:00 146.7833 15.5667 9.1333 10.3333 1.0000
11.10.2015 | 16:00-17:00 158.1167 9.6167 12.7667 8.7167 3.3667
11.10.2015 | 17:00-18:00 124.1000 8.3833 14.6333 6.5000 1.0000
11.10.2015 | 18:00-19:00 157.0833 15.1833 14.5167 15.4333 3.5500
11.10.2015 | 19:00-20:00 199.4000 12.9833 10.9500 18.7500 10.4000
11.10.2015 | 20:00-21:00 130.8500 27.6333 15.3667 15.1667 1.0000
11.10.2015 | 21:00-22:00 115.9333 19.4500 11,7167 16.2167 1.7833
11.10.2015 | 22:00-23:00 116.3333 15.7500 9.9667 17.7833 1.2667
11.10.2015 | 23:00-00:00 105.5000 15.7167 4.3667 19.3833 2.1167
12,10.2015 | 00:00-01:00 112.6000 16.5000 11.1000 9.8000 1.0000
12.10.2015 | 01.00-02:00 116.5833 19.3167 11.6000 10.5000 1.7833
12.10.2015 | 02:00-03:00 113.1000 15.5333 7.5667 12.8500 1.0000
12.10.2015 | 03:00-04:00 113.0833 10.2167 7.9167 10.8833 1.0000
12.10.2015 | 04:00-05:00 114.3167 21.1000 10.3000 10.7833 1.0000
12.10.2015 | 05:00-06:00 116.7833 16.8000 11.8333 10.8333 2.4000
12.10.2015 | 06:00-07:00 120.4000 18,5000 . 15.6500 11.9333 1.1667
12.10.2015 | 07:00-08:00 124,1500 20.4833 7.5333 11.8833 1.0000
12.10.2015 | 08:00-09:00 123.1667 18.1833 14.7333 7.3667 1.6167
12.10.2015 | 09:00-10:00 171.0833 22,6333 8.1833 10.1000 1.5333
12.10.2015 | 10:00-11:00 184.0833 19.2333 5.6667 5.1833 1.5500
12.10.2015 | 11:00-12:00 165.1833 11.6167 24.7333 9.4500 4.5500
12.,10.2015 | 12:00-13:00 141.2000 19.2000 23.7667 20.3500 10.4167
MAX 24hours 159.4000 28.5000 24.7333 20.3500 10.4167
MIN 24hours 101.1333 8.3833 2.1000 1.3000 1.0000
Average 24hours 133.2174 17.1465 11.1944 11.6847 2.3958
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.199 0.028 0.024 0.020 0.010
MIN 24hours 0.101 0.008 0.002 0.001 0.001
Average 24hours 0.133 0.017 0.011 0.011 0.002




Date Time CO NO2 TSP PM10 502
D.M.Y H.M.5 ppb ppb pe/m3 Me/m3 ppb
12.10.2015 | 13:00-14:00 153.1833 24.2333 3.5667 11.6500 2.3333
12,10.2015 | 14:00-15:00 169.0000 16.3167 2.1833 5.1167 5.0667
12.10.2015 { 15:00-16:00 111.0167 22,6187 5.8000 5.8833 1.4333
12.10.2015 | 16:00-17:00 143.1333 11,5167 12.0333 5.4167 1.2500
12.10.2015 | 17:00-18:00 280.4833 18.5167 16.1000 16.4000 1.6667
12.10.2015 | 18:00-19:00 194.4833 20.4000 10.4833 14.5667 1.8667
12.10.2015 | 19:00-20:00 160.0333 22,3000 11.1500 11.1833 2.6500
12,10.2015 | 20:00-21:00 163.4667 19.2833 10.4333 11.5833 2.2167
12.10.2015 | 2).00-22:00 91.0167 25,1333 5.3000 18.3000 1.0000
12.10.2015 { 22:00-23:00 115.8167 24.6000 8.0333 10.6167 1.0000
12.10.2015 | 23:00-00:00 115.1667 20.2000 5.7167 11.1000 1.1000
13.10.2015 | 00:00-01:00 108.6667 14.3833 13.5167 2.0000 1.6000
13.10.2015 | 01:00-02:00 115.1167 16.6333 16.2000 7.9000 1.0000
13.10.2015 | 02:00-03:00 130.0167 22.3833 12.4500 8.2000 1.5500
13.10.2015 | 03:00-04:00 145.1000 20.5667 7.5333 7.7000 2.3667
13.10.2015 | 04:00-05:00 104.9667 18.4833 11.2167 10.1667 2.0833
13.10.2015 j 05:00-06:00 106.6667 18.7167 11.9333 12.0833 1.2000
13.10.2015 | 06:00-07:00 148.8000 18.0500 11.2667 8.6833 2.9500
13.10.2015 | 07:00-03:00 179.1833 16.2667 19.9667 8.0000 4.5833
13.10.2015 | 08:00-09:00 156.7833 19.8167 31.8500 13.2667 4.8000¢
13.10.2015 | 09:00-10:00 143.9833 26.9167 17.3500 18.8000 4.9500
13.10.2015 | 10:00-1.1:00 136.0833 33.2833 3.3833 8.1833 1.0500
13.10.2015 | 11:00-12:00 131.4667 20.4000 9.2167 5.7000 3.5000
13.10.2015 | 12:00-13:00 166.6667 19.9500 6.6000 8.1667 4.6333
MAX 24hours 280.4833 33.2833 31.8500 18.8000 5.0667
MIN 24hours 51.0167 11.5167 2.1833 5.1167 1.0000
Average 24hours 144.60 20.46 10.97 10.32 2.39
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.280 0.033 0.310 0.018 0.005
MIN 24hours 0.091 0.011 0.002 0.005 0.001
Average 24hours 0.144 0.020 0.010 0.010 0.002




Date Time co NO2 TSP PM10 502
D.M.Y H.M.5 ppb ppb pg/m3 pg/m3 ppb
13.10.2015 | 13:00-14.00 152.7000 9.4000 12.0167 8.5500 1.0000
13.10.2015 | 14:00-15:00 154.0333 21.0167 23.3167 9.1667 1.0500
13.10.2015 | 15:00-16:00 160.4500 7.8500 32.1667 28.0000 5.4833
13.10.2015 | 16:00-17.00 155.0000 10.7833 21.7833 19.4667 15.2000
13.10.2015 | 17:00-18:00 105.2000 25,7333 4.5167 9.2167 1.0833
13.10.2015 | 18:00-19:00 160.0000 23.8500 4.0500 3.2167 1.0000
13.10.2015 | 19:00-20:00 192.1833 17.0667 10.6833 10.4000 3.9333
13.10.2015 | 20:00-21:00 201.5167 23.8167 10.5667 13.0167 1.5833
13.10.2015 | 21:00-22:00 183.0833 10.4667 13.1500 14.4000 2.1333
13.10.2015 | 22:00-23:00 165.8000 16.9333 8.7667 14.2667 14.0833
13.10.2015 | 23:00-00:00 190.1333 21.3833 10.9333 15.2000 9.5167
14.10.2015 | 00:00-01:00 171.1500 14.2500 8.7500 10.0000 1.7000
14.10.2015 | 01:00-02:00 205.1333 17.7167 11,9500 16.6000 46167
14.10.2015 | 02:00-03:00 188.6167 149333 10.2667 15.6833 9.1833
14,10.2015 | 03:00-04:00 203.8833 29.9167 7.1333 12.4333 1.0000
14.10.2015 | 04:00-05.00 132.2333 41.6667 6.2833 13.9333 1.0667
14.10.2015 ;| 05:00-06:00 153.4833 16.6667 9.6667 14.6667 8.0000
14.10.2015 | 06:00-07:00 217.7333 27.0000 12.6167 23.2333 15.3667
14.10,2015 | 07:00-08:00 177.3500 7.2500 33.5500 28.4667 9.4500
14.10.2015 | 08:00-09:00 98,2333 6.2667 39.4167 19.6000 10.5833
14.10.2015 | 09:00-10:00 §9.9833 5.0333 31.7667 11.5000 23.6833
14.10.2015 | 10:00-11:00 95.1333 4.1333 26.4333 5.9333 30.7333
14.10.2015 | 11:00-12:00 86.4667 6.8167 11.73323 6.4333 421333
14.10.2015 | 12:00-13:00 105.8511 15.6809 23.2553 1.5532 50.8936
MAX 24hours 217.7333 41.6667 39.4167 28.4667 50.8936
MIN 24hours 86.4667 4.1333 4.0500 1.5532 1.0000
Average 24hours 156.22 16.48 16.03 13.54 11.19
ppm ppm mg/m3 | mg/m3 ppm
MAX 24hours 0.217 0.041 0.039 0.028 0.050
MIN 24hours 0.086 0.004 0.004 0.001 0.001
Average 24hours 0.156 0.016 0.016 0.013 0.011
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1. INTRODUCTION

The monitoring points are sited in the Thilawa S5EZ area, which is located in the Thanlyin and Kyauktan
townships, about 20 km southeast of Yangon city (Figure 1} Thilawa SEZ is surrounded by ring road and
accompanied with the container ports along the Yangon River.

There are two wiys 10 access to Thilawa SEZ from Yangon city, which dre the route p_assin_g through
"I'I'lanl.',rlﬁ Bridge and alzo thraugh Dagon River.

by Thiiewa SET [Cihas A)

B oy ' © Mo, Vitwition and A Qualily Locatios, Mag For P

Flgure 1. Location map of Thilswa 5EZ area and monitoring locatlons

2. ENVIROMENTAL STANDARD
{A} Noise
Construction Phase

There Is na noise standard of construction activities to receptors in Myanmar and Internatlonal
Orpanization's standards such a5 WHO and Environmental, Health, and Safety (EHS) Guldelines prepared
by International Fiancé Cooperation {IFC] in @ group member of Warld Bank, therefore the target nokse
level at construction stage is set based on the standard In the ather forelgn countries.

In the south-east Asia countries, only Singapore has the noise standard of corstruction activities to
receptors categorized area Lo be quiet, residential area, and the other areas, On the basis of the above
information, target noise level is set as following concept.



item T
Cbmmercial and Business 70 dB (7am — 10pm, | 60 dB {10pm - 7am,
15hrs) ghrs)
Singapore | Sensitive Areas 55 dB {7pm - 10pm,
60 dB (7am — 7pm, | 31}
12hrs) 50 dB {10pm — 7am,
9hr)
Residential Areas 60 dB {7pm — 10pm,
65 dB (7am — 7pm, | 3hr)
12hrs) S5 dB (10pm - 7am,
Shr)
Commercial Areas 65 dB {(7pm — 10pm,
70 dB {7am - 7pm, | 3h1)
12hrs) 60 dB (l0pm - 7am,
Shr)
Thalland | Noise standard 70 dB (24hrs)
Japan Sensitive Area (Class AA) 50 dB {fam — 10pm, | 40 dB (10pm — 6pm,
16hrs) 8hrs})
Residential Area (Class A and Class B} 55 dB (6am - 10pm, | 45 dB (10pm - 6pm,
16hrs) 8hrs)
Commercial and Industrial Area (Class C) 60 dB (6am — 10pm, | 50 dB (10pm — 6pm,
16hrs) 8hrs)
IFC Residential; institutional, educational 55 dB (7am -~ 10pm, | 45 dB {10pm — 7am,
15hrs}) Shrs}
Industrial; commercial 70 dB {Fam — 10pm, | 70 dB {10pm = 7am,
15hrs) 9hrs)

Source: Noise Standard in Indonesia {KEP-48/MENLH/11/15996)

Effect of Traffic Noise on Sleep: A Case Study in Serdang Raya, Selangor, Malaysia, Environment Asia, 2010
Environmental Protection and Management Act in Singapore {Chap.94A, Section 77, revised in 2008}

Notification of Environmental Board Mo. 15 B.E.2540{1957} under the Conservation and Enhancement of National
Environmental Quality Act B.E.2535 {1992) dated March 12, B.E.2540 {1997) and Notification of Pollution Conitrol
Department ; Subject: Calculation of Noise Level Dated August 11, B.E. 2540 {1897) in Thailand

(B) Vibration

As there is no vibration standard to receptors in Myanmar, the target vibration level at construction
phase shall be set based on the standards in some foreign countries. Accordingly the target level of
vibration is set based on the following policies.

- Monastery and residential house where are necessary {o keep quiet and sleep shall comply with
the Japanese standard for residential area,

- Office, commercial facilities, and factories areas shall comply with the Japanese standard for
mixed areas including residential and commerciai and industrial areas, and

- The category of times divided into three types in a manner consistency with target noise level for
construction.



3. FIELD SURVEY

The survey included noise and vibration monitoring for three locations in Thilawa SEZ area.

Survey ltem
(A) Noise

Parameter for noise level survey was determined by referring the environmental quality standards in
Japan and other countries for operation stage as shown in Table 5.

Table 5. Survey parameters for noise level

“DayTime | Evenng
£q)

Residential houses and
1 loudness equivalent . . 75 dB 65 dB 65 dB
construction site, office,

{LAeq) : ’
commercial facilities, and

factories

{B) Vibration

Vibration can be defined as regularly repeated movement of a physical object about a fixed point. The

parameter normally used to assess the ground vibration is the Peak Particle Velocity {PPV} expressed in
millimeters per second {(mm/s).

Vibration can cause varying degrees of damage in buildings and affect vibration-sensitive machinery or
equipment. Its effect on people may be to cause disturbance or annoyance or, at higher levels, to affect
a person’s ability to work.

Typical levels measured during construction activities are shown below:

Construction Activity Typical Ground Vibration Level

Vibratory roller Up to 1.5mms @ 25m

Hydraulic rock breakers 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m

Compactor 20mm/s @ 5m, <0.3mm/s @30m

Pile driving 1-3mm/s @ 50m depending on sail
conditions and piling technigue

Bulldozer 1-2mmfs @ Sm, 0.1 @ 50m

Truck traffic {smooth surface) <0.2mm/s @ 20m

Truck traffic {rough surface} <2mm/fs @ 20m




Summary of sompling points
The detail of the locations of monitering points are shown below.

Table b, Locations of noize and vibratlon monitoring statlons

Sampling |

Conrdinatag Bescription of Sampling Polat
Point
-1 16741 TN insjde of the Thilawa dass A expanzion compoind
06" 15 50,6 E
-2 16742 16.2°N Iey fromt of Myanmmar Maritime Liniversity.
96" 16" D087 E

Figure 7, Location map of noise and vibration monitoring locations

Mv-1

NV-1 was an open area located within the Class A expansion area, north of Class A It is surrounded by
Thilawa dam [n the south, residential area in the northeast and garment factory in the west respectively,
There Is an access road situated narth of NV-1 and which Is paved with moderately traffic volume,
Doaminant source of nolse was vehicular traffic activity nearby the site. Noise and vibration mohitoring at
NV-1 is shown in figure 3.



Flgure 3. Nalse and vibration monltoning at N1

WW-2 was sited at the north of Class & in Thilawa SEZ and which is surrounded by Zarmani dam fn the
east and Myanmar Maritime University in the west, The locotion was an open areg and distanced about
14m from the car road. The road was paved with moderately traffic volume especially during the day
tirne. Dominent sources of aoise were vehicle traffic during the day time. Noise and vibration monitoring
ab V-2 igshown In flglire 4,

Figure d. Noise and vibration monitoring at M-2.

Survey Perlod

sampling and menitoring of surmunding sound and vibration level at NV-1 and NV-2 were conducted
during 12" - 14™ November 2015.

Sampling Point Survey Perlod

NV-1 13" - 14" Nowermber, 2015 {24 hours)

My-2 12" 13" Novermber, 2015 (24 hours)




Table B. A-weighted Loudness Equivalent (Liag) Laveld
Unit- dB{A]

(8) Vibration

Vibration results were presented |n Figure 6 to 8, Tabie of observed vibration level Is presented in
Appencdix,

Vibration as velocity recored at TLW NV-1{5cale vertical column show as mm/s)
3000

25m

2,000
1500
£.000
LS00 I
0,800 L
. ; ®

Figure 5. Vibration result of NV-1.



Vibration as velocity recored a1 TLW NV-2[5cale vertical column show as mmifs}
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Figure 6. Vibration result of NV-2.

4. CONCLUSION

The noise level monitoring results are compared with target noise level proposed in this report {See
Tahle 3). Two noise receptors were designated in construction phase hased on the baseling noise data.

The noise level manltoring at two sites are lower than thie target noise level (See Table 8).

There Is no standard relating to vibration during construction activities, Comman practice in Myanmar
has been to use guidance from internationally recognired standards. Vibration standards come in two
varieties: those deafing with human comfort and those dealing with cosmetic or structural damage (o
buildings. In both instances, the magnitude of vibration is expressed interms of Peak Parficle Velocky
{PPV) in millimeters per second (mm/s).

In the case of nominally continuous sobrces of vibration such as traffic, vibration is perceptible at
around 0.5mm/s and may become disturbing or annoying at higher magnitudes. However, higher levels
of vibration are typically tolerated for single events or events of short duration.

During the monltoring time, there were site cleaning activities near NV-1 ke loading and unloading
matarials by small vehicles. The main nolse and vibration source are largely road traflic noise and
vibration. The obsérved noise and vibration In all monltoring polnts are lower than the target leval.



APPENDIX

Cbserved vibration level in 2 monitoring stations

Vibration as Velocity {mm/s)

; _
7:10-7:20 0.000 0.000
8:10-8:20 0.191 0.000
9:10-9:20 0.076 0.000
10:10-10:20 2.016 0.872
11:10-11:20 2.304 0.000
12:10-12:20 0.014 1.092
13:10-13:20 0.000 0.990
14:10-14:20 0.000 1.000
15:10-15:20 2.145 0.994
16:10-16:20 0.861 0.729
17:10-17:20 1.257 0.302
18:10-18:20 0.890 0.198
19:10-19:20 1.986 0.000
20:10-20:20 2.208 0.000
21:10-21:20 2.551 0.000
22:10-22:20 1.184 0.000
23:10-23:20 2.453 0.000
24:10-24:20 1278 0.000
1:10-1:20 0.886 0.000
2:10-2:20 0.000 0.000
3:10-3:20 2.686 0.000
4:10-4:20 1.658 0.000
5:10-5:20 0.000 0.000
6:10-6:20 0.000 0.000




