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Chairman, Thilawa SEZ Management Committee

Submission of Environmental Monitoring Report for Construction Phase (Report No.4)

Your Excellency,

Referring to the Environmental Impact Assessment (EIA) Report, Appendix 1,
Environmental Monitoring Plan (Construction Phase) submitted on Qctober 2013, we
would like to submit Thilawa SEZ Zone A Development Project- Phase 1 Environmental
Monitoring Report for Construction Phase (4 time) enclosed herewith this cover letter

and six copies of attached documents:

s Environmental Monitoring Report for Construction Phase

o Air, Water and Waste water Monitoring Reports (February 2015)

¢ Noise and Vibration Monitoring Report (February 2015)

e Monthly Progress Reports (January 2015) Thilawa SEZ (Zones A) Development
Project-Phase 1

o Monthly Progress Reports (February 2015} Thilawa SEZ (Zones A) Development
Project-Phase 1

Yours Truly,

—_—

Takashi Yanai

President and CEQO

Myanmar Japan Thilawa Development Limited
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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

e)

e)

Summary of Monitoring Activities

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

EMP for Pre-construction Phase was submitted on March 2014. EMP for
Construction Phase First Report was submitted at June 2015, Second Report at
September 2014 and Third Report at March 2015. The fourth implementation
report during Construction Period is submitted this day. Subsequent reports 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

Accidents or incidents relating to the occupational and community health and
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, Phase 1 construction activities is submitted

enclosed with monthly progress reports from contractor in Appendix A to C.

- Monthly Progress Report for January, 2015

- Monthly Progress Report for February, 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 P Construction Phase
Category Item Location Frequency Remark
Air Quality Noz, So2, Co, TSP, PM10 Construction site (Ipoint) | Once/ 3month | L obriary 2015,
i r ’ Monitoring Report
Water temperature, PH, SS, L .
i Construction site {1point)
. DO, BOD, COD, coliform : February 2015
Water Quality connt, oil and grease, “;?I]‘lt;n the Monastery (1 Once/2 month Monitoring Report
chromium P
Amount of solid waste Mont:'ly prtéogress
Waste Management of solid waste of | Construction site Once/3month (Jan ep(i? ;m )
construction ? uarg:)l; o
Pregervation area such as
residence around the Once/3moth
proposed construction site {peak period) . N
. — Noise and vibration level of (2 points) No;se‘ an{l Vibration
Noise and Vibration . - monitoring report
construction Preservation site such as February 2015
residence along the route Once( peak
for on-site vehicles period)
(Zpoints)
Ground Subsidence Ground elevation Monthly pl;ggress
Congumption of ground water | Representative (1 point)} Every week { Janualzrp?:ebruary)
Hydrology amount 2015
Rizk for infectious
: Status of measures of . .
disease such as infectious disease Construction site Oncefmonth
AIDS/HIV Monthly progress
- — reports
Prehension of condition of
. . . J , Feb
Working conditions occupational safety and ¢ anuargm; ruary)
(including health Construction site Once/ month
occupational safety) Prehension of infectious
disease
Accident Existence of accident Construction site As oeeasion

arise
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5. Environment Monitoring Form

Erviranmental Monitoring Plan (Construction Phase)
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RESULT OF AIR AND WATER QUALITY MONITORING

lintreduction

This t= the fifil repon (Febmary 2013) fir Adr and water goality monitorme al Thilswa Special
Economic Zone (TSEZY This report sete. out the environimental monttorng required thioeghont the
construction of the Thilswa Specinl Economic Zone (Lone A} The terms of refermee for monitorimg
are shown in Table |, The location of mir and waler monitoring pointy are sthown m Figore | and
Table 1,

Terms of Reference for Monitonng

Table 1 Terms of reference lor alr and water gquality monitoring af TSEZ,
I on itams quumm,r Looabion
A Sy TR P10 T B corRiuetion wlle
_ Srwardiis {ipalrd]

Wit vwmes cuadly pH, 85, 0, BDD, SO0, Califomn 1tireea { 2mardhs. | AS tho oesk voEroom and dowratmarm whinhk
coiiid o wiif o re i, [mparrin 1] {5 croased (e caroad (3 points)

Underground issiar pH, BB, B0, BOD, LoD, Solfeem e famvorins | Tube wel inssdo of Mpegyeessn Menaslsry
eealnt. ol s greas SN {1 pea)

Monttoring Instrument for Air und water

M. Instrument Brand & Miasurament,
Pobereled Parameser
1 Environmental | HAZ- CO, NO, NO,
Perimeter Al | SCANNER | 50 PM (2.5),
Monitonng PM (10, VOCS,
Syutam EPAL Relative
Hurmidity,
Temperature,
Wind Spead,

Wired Direction




So far, there is no environmental standard for ambient air quality in Republic of Myanmar, the survey
result was evaluated by comparing with the standards in neighboring country like Thailand, Vietnam,
Japan and IFC (Table 2). The consultant will apply the air quality standard in Thailand, Vietnam,
Japan and IFC as shown in Table 1.As for TSP and PM10, the standards in Thailand were applied and
the others were compared with the standards in Japan.

Table 2 Ambient Air Quality Standard in Southeast Asia

item Averaging Japan Thailand Vietham IFC
period

S0, 10 min - - - 0.5mg/m’

1hour 0.1ppm 0.3ppm 0.35mg/m* 0.125mg/m{InterimTarget-1}
0.05mg/m’ (Interim Target-2)
0.02mg/m*(Guideline)
24hours 0.04ppm 0.12ppm 0.125 mg/m* -
1 year - 0.05mg/m* -
NO, 1hour - 0.17ppm - 0.2mg/m’
24hours 0.04-0.06ppm - - -
1 year - 0.03ppm - 0.04ma/m’
NOx Thour - - 0.2n;|gfm3
24hours - - 0.04mg/m*
o dhour -- 30ppm 30mg/m® -
8hours 20ppm - 10mg/m’ -
24hours 10ppm dppm - -
TSP 1hour - - 0.3mg/m* -
24hours - 0.33mg/m’ 0.2mgfm’ -
1 year 0.10mg/m’ 0. 2mz/m® -

PMyp 24hours - 0.12mg/m® 0.15mg/m* 0.15mg/m*{InterimTarget-1)
0.10mg/m*{InterimTarget-2)
0.07mg/m*{InterimTarget-3)

1 year - 0.05mg/m* 0.05mg/m’ 0.07mg/m*(InterimTarget-1)
0.05mg/m*{InterimTarget-2)
0.03mg/m*{InterimTarget-3)

5PM Ihour 0.2mg/m’ - - -
24hours 0.1mg/m? - - -

PM;s 24hours 0.035mg/m* 0.05mg/m* - 0.075mg/m’(InterimTarget-1)

0.05mg/m*{InterimTarget-2)
0.0375mg/m’(InterimTarget-3)

1 year 0.015mg/m? 0.025mg/m’ 0.035mg/m*{InterimTarget-1)

0.025mg/m*{InterimTarget-2)
0.015mg/m*{InterimTarget-3)

Ozone 1haur - 0.10ppm 0.3mg/m* -

ghourdaily - 0.07ppm 0.2mg/m? 0.16mg/m*{InterimTarget-1)
N 0.1mg/m’*{Guideline}

1 year - 0.04ppm 0.1amg/m’ -

Ox Thour 0.06ppm - - -

Pb 24hours - - 0.0015mg/m*

1 month - 0.0015mg/m* -
1 year - - 0.0005mg/m?

Source: National Air Quality Standard in Japan (CircularNo.25,1973, originally),Ministry of Environment, lapan
NotificationsofNationalEnvironmentalBoardNo.10, 24,28,33, and 36, Ministry of Natural Resources and
Environment, Thailand
National Ambient Air Quality Standard {TCYN5973:2005), Ministry of Science and Technology In Vietnam
Environmental, Health, and Safety Guidelines, General EHS Guidelines, IFC, 2007
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2, Description of the air quality monitoring station

Survey Period

Air quality survey was conducted once per 3 months as per specification provided by the client. The
monitoring period was about 7 consecutive days. The sampling duration for each day is as shown in
Table 3. Air quality monitoring location is shown in Figure 2.

Table 3 Sampling Duration for Air Quality Survey

.Da .. Fifth Survey -
y 17“_‘.— _24'th February

Day 1 Feb. 177 - 187
Day 2 Feb. 18" — 19"
Day 3 Feb. 19™ - 20"
Day 4 Feb, 20" - 21%
Day 5 Feb, 21%—22™
Day 6 Feb, 22™ - 23"
Day 7 Feb.23™ — 24"

Source: Source: Resource &Environment Myanmar Co., Ltd.

Survey Method

Sampling and analysis of ambient air poliutants was conducted by referring to the recommendation of
United States Environmental Protection Agency (U.S. EPA). The Haz-Scanner Environmental
Perimeter Air 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
The basic specifications of the ingtrument are as follow.

Instrument - ~ ‘Brand Model - Measurement/
R '. o : Parameter
Environmental HAZ-SCANNER EPAS CO, NO,, NO, 50,, PM
Perimeter Air {2.5), PM {10), VOCS,

Monitoring System

Relative Humidity,
Temperature, Wind
Speed, Wind Direction




Figure 2 Location and site condition of air quality monitoring station,



Table 4. Snmplingz ond Analysis Methoed for Air Qunlity
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4 fotal suspended particls {T5F) £in site reading
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Target Ambient Air Quality Level

Parameiors Averaging Period Valun
TN 24 howr T
(&% 24 hos % ppeny’
PiCh, 24 hows {004 — [, 0 ppany”
TSP 24 hiours (133 ma/m3’
PraLG 24 hours 0, 13gm3’
[ Thaaned Stmedazd
2 Inpep Standard
Surviy Resuli

Uno dov averape concentration of CO, NO., TSP, FM 10 and S5O, arc shown in Table 3. Houorly
avernpa data are prosented (0 Appandix-1,

Tahlo 4. Chic day nverage concentration of CO, NGy, TSP, PMI0 md 502

Dute Time Co MOz TSP PMLD 802
DMLY hoars ppm ppm memd | mziml ppm
i (141 0.07 018 0.07 0,01

17— 18" Feb, 2015 14

.41 0,05 018 0,08 0032

2 18™-19™ Feb, 2015 24

049 0,04 017 0,07 0.02
3 18" — 20" Feb, 2015 | 24
a 0.3% 0.04 D28 0.07 0.2

20"~ 21" Fab, 2015 24

041 0.0z 018 0.08 oo

3 21" 22" Fak, 2015 | 24
E i i 033 004 014 0.06 0.01
23" =23" Feh; 2015 24
7 - = .40 0405 B2l 0.07 Lo
237 =247 Feh, 2015 14
24 .45 .07 038 L.oB 0.2
bl narum .
- 24 04T 0.04 019 o7 2303} §
AVOTHEE § | |
o 34 33 0oz 14 0.06 T3]
| Wlingmm
Target
| Value 24

Jigpan Thuoland  Thatlind — Jogun

Jopun
Sowncer Resturce & Erwlrommant Myahmar Cs, Ltd
Comcentration levels of oll parameters sre within the stndend in this month.




3. Water Quality Monitoring
Methodology

Sampling and preservation method

Water samples were taken by Alpha horizontal water sampler and collected in sterilized sample
containers. All sampling was in strict accordance with recognized standard procedures. The
parameters pH, temperature, dissolved oxygen (DQ), electrical conductivity (EC), were measured at
each site concumently with sample collection. All samples were kept in iced boxes and were

transported to the laboratory and stored at 2-4 °C refrigerators.

Table 7 Field Equipment for Water Quality Survey

No. Equipment Manufacturer Originate Model
Country
1 pH meter HANNA USA HI7609829-1 pH Sensor
2 DO meter HANNA USA HI7609829-2
3 Digital Water Velocity Meter _Global Water Flow Probe USA FP 211
4 Alpha Bottle (Water Sampler) Wildlife Supply Company® Indonesia -

Table 8 Container and Preservation Method for Water Samples

No |Parameter Container Preservation
1 |Oil and Grease 1000 ml glass bottle Sulfuric acid, Refrigerate
2 |COD 500 ml plastic bottle Sulfuric acid, Refrigerate
3  |BODs 1,800 ml plastic bottle Refrigerate
4  |Heavy metals S00 mi plastic bottle HNO; Refrigerate
S |Bacteria 200 ml glass bottle (Sterilize) |Refrigerate
6 |Others 1,800 mi polyethylene bottle  |Refrigerate
Test method
The following table provides the test method for water quality.
No Item Analysis method
1 pH HI7609829-1 pH Sensor
2 Suspended Solids Gravimetric method
3 Dissalved Oxygen (DO) HI7609329-2 Galvanic disselved oxygen (D.O) sensor
4 Chemical oxygen demand{COD) Dichromate method
5 Biochemical oxygen demand{BQD5 Direct inoculation method
& Ol & Grease APHA-AWWA-WEF Method
7 Chromium (Cr} {mg/1) APHA-AWWA-WEF Method
8 E. coliform, Fecal coliforms, total coliforms | AOAC Petrifilm Method




Monitoring Result {February 2015)

No Ttem GW-1 sw22 SW-3 | SW-4 Standard Unit
1 pH 8.27 8.76 848 8.35 5-9 -
2 Suspended Solids 87 337 5189 | 451 Max. 200 mg/l
3 Dissotved Oxygen 6.88 12.09 10.81 13.81 - mg/l
(DO)
4 Chemical oxygen 122 12.3 479 295 Max. 300 mg/l
demand(COD)
Biochemical 4% 52 19.5 11.8 Max. 200 mg/
5 oxygen
demand(BODs,
6 Oil & Grease ND 02 0.5 0.2 Max. 5 mg/l
7 Chromium (Cr) 0.000000 0.000446 Q.000000 | 0.000000 Max. (.5 mg/l
(mg/l)
8 E. coliform <l1.1 >23 >23 >23 - MPN/100ml
Fecal coliforms <1.1 13000 4600 1760 - MPN/100ml
Total coliforms 12 13000 14000 1700 Max.400 MPN/100ml

Remark: ND is Not Detected.

Result of the Water Quality Monitoring (February 2015)

Totally 4 locations of sampling in surface and underground water were collected for February in
2015, According to the result of this time, the suspended solids of all sampling locations except GW-1
were still higher compared to the MOI standard as previous times. Total coliferms of SW-2, SW-3
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, Moreover, as of Febmary 2015, Thilawa SEZ is not
discharging to the water body including SW-3 and SW-4. Thus, case of high total coliform level is not
due to any discharge from Thilawa SEZ. The rest parameters were lower than the standard.

Noticeably the conditions of oil and grease content in all location were lower than the MOI standard.

Detailed of laboratory result and hourly air quality data are provided in appendix.



Appendix 1
Hourly Air Quality Result



Resource & environment Myanmar Co., Ltd.
Client: Myanmar Japan Thilawa Development Ltd.

Issued Date : 17.02.2015
Analysis Report
Project Name : Thilawa Special Economic Zone (TSEZ)

Sample Designated as : Ambient Air Quality Analysis
Sampling Location : AQM 1 (February 2015 _TSEZ)

Date Time co NO2 TSP PM (10) SO2
D.M.Y HM.S ppb ppb ug/m3 ug/m3 ppb
17.022015 | 12:00-13:00 | 29943 | 25736 91.21 19.86 1.00
17022015 | 13:.00-14:00 | 13553 | 426.73 81.80 7.70 1.02
17022015 | 14:00-15:00 | 16232 9382 95.43 40,38 1.20
17.02.2015 | 15:00-16:00 | 21697 76.17 90.23 33.23 1.00
17022015 | 16:00-17:00 | 508.57 56.65 205.77 69.50 1.00
17.022015 | 17:00-18:00 | 618.90 43.62 131.82 51.07 1.33
17.02.2015 | 18:00-19:00 | 679.08 47.67 128.70 52.18 142
17.02.2015 | 19:00-20:00 | 63328 53.82 174.42 61.77 143
17.02.2015 | 20:00-21:00 | 72582 61.73 255.98 95.60 143
17.02.2015 | 21:00 22:00 | 63525 56.48 207.70 69.30 193
17.022015 | 22:0023:00 | 516.77 51.58 185.00 62.25 1.00
17.02.2015 | 23:00 -00:00 | 347.88 4375 108.18 29,55 1.00
18.02.2015 [ 00:00-01:00 | 39342 42.15 141.83 59.70 213
18.02.2015 | 01:00-02:00 | 37893 51.07 142.44 65.31 351
18.02.2015 | 02:00-03:00 | 379.71 50.85 138.09 64.68 432
18.022015 | 03:0004:00 | 24518 65.13 218 61 107.84 1.08
18.02.2015 | 04:00-05:00 | 262.78 46.80 185.70 109.47 1.00
18.02.2015 | 05:00-06:00 | 29327 46.42 254.75 134.65 113
18.02.2015 | 06:00-07:00 | 603.15 55.48 41455 | 22968 35.42
18022015 | 07:00-08:00 | 786.67 5417 434.07 162,82 8.57
18.022015 | 08:00-09:00 | 615.68 13.25 23900 89,57 10.13
18.02.2015 | 09:00-10:00 | 556.00 14,00 195.00 85.00 16.00
18.02.2015 | 10:00-11:00 | 526.00 5.86 134 86 78.43 9.00
18.02.2015 | 11:00-12:00 0.00 537 70.95 5.21 61.11
MAX 24hours 78667 | 42673 | 43407 | 229.68 61.11
MIN 24hours 0.00 537 70.95 5.21 1.00
Average 24hours 438.36 71.66 182 34 74.36 7.01
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.7867 0.4267 0.4341 0.2297 0.0611
MIN 24hours 0.0000 0.0054 0.0709 0.0052 0.0010
Average 24hours 0.4384 0.0717 0.1823 0.0744 0.0070




Resource & environment Myanmar Co., Ltd.
Client: Myanmar Japan Thilawa Development Ltd.

Issued Date : 17.02.2015
Analysis Report
Project Name : Thilawa Special Economic Zone (TSEZ)

Sample Designated as : Ambient Air Quality Analysis
Sampling Location : AQM 1 (February 2015 _TSEZ)

Date Time CO NO2 TSP PM (10) S02
D.M.Y H.M.S ppb ppb ug/m3 ug/m3 ppb
18.02.2015 | 12:00-13:00 0.00 9.72 64.03 23.58 92.55
18.02.2015 | 13:00 -14:00 0.00 40.77 82.43 36.73 5.05
18.02.2015 | 14:00 -15:00 0.00 130.08 143.27 34.18 1.00
18.02.2015 | 15:00 -16:00 81.67 101.32 283.12 116,58 1.00
18.02.2015 | 16:00 -17:00 362.53 66,08 208.88 26.03 1.00
18.02.2015 | 17:00 -18:00 351.93 49.45 127.55 50.83 1.00
18.02.2015 | 18:00 -19:00 732.13 43,50 170,12 71.73 4.92
18.02.2015 | 19:00 -20:00 713.52 37.12 19045 80.70 1.00
18.02.2015 | 20.00 -21:00 77712 63.83 263.88 116.77 1.78
13.02.2015 | 21:00-22:00 672,58 61.87 268.77 119.68 6.53
18.02.2015 | 22:00-23:00 587.58 59.87 243.38 132.00 14.35
18.02.2015 | 23:00 -00:00 524.00 53.87 208.70 03.42 1.08
19.02.2015 | 00:00 -01:00 404,30 52.00 183.58 §5.82 490
19.02.2015 | 01:00 -02:00 329335 43.93 126.27 35.63 5.68
19.02.2015 | 02:00 -03:00 300,12 45.95 117.28 54.90 1.00
19.02.2015 | 03:00 -04:00 33422 43.93 126.37 63.07 3.97
19.02.2015 | 04:00 -05:00 344.50 45.88 142.00 67.55 1.52
19.02.2015 { 05:00 -06:00 792.72 49.25 22992 107.82 20,95
19.02.2015 | 06:00 -07:00 798.38 50.20 335.72 164.93 15,55
19.02.2015 | 07:00 -08:00 §98.52 37.55 317.12 116.45 15,50
19.02,2015 | 08:00 - 09:00 367.63 8.02 232.13 60.15 14,92
19.02.2015 | 09:00 - 10:00 92.23 2.00 9723 36.85 82.62
19.02.2015 | 10:00-11:00 20.37 26.90 102.32 39,20 94.75
19.02.2015 | 11:00-12:00 64.82 3277 161.38 53.75 9.82
MAX 24hours 898.52 130.08 335,72 164.93 94.75
MIN 24hours 0.00 2.00 64.03 23.58 1.00
Average 24hours 406.35 4991 184.54 78.93 - 16.77
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.8985 0.1301 0.3357 0.1649 0.0948
MIN 24hours 0.0000 0.0020 0.0640 0.0236 0.0010
Average 24hours 0.4064 0.0499 0.1845 0.0789 0.0168




Resource & envirenment Myanmar Co., Ltd.
Client: Myanmar Japan Thilawa Development Lid.

Issued Date : 17.02.2015
Analysis Report
Project Name : Thilawa Special Economic Zone (TSEZ)

Sample Designated as : Ambient Air Quality Analysis
Sampling Location : AQM 1 (February 2015 _TSEZ)

Date Time CO NO2 TSP PM (10) 502
DMY HM.S ppb ppb ug/m3 ug/m3 ppb
19.02.2015 | 12:00-13:00 267.53 56.07 104.43 29.45 1.00
19.02.2015 | 13:00 -14:00 251.05 4428 196.52 58.58 3.93
19.02.2015 | 14:00-15:00 34752 41.70 152.17 56.17 1.03
19.02.2015 | 15:00 -16:00 333.13 50.13 143.57 57.40 1.00
19.02.2015 | 16:00 -17:00 373.78 57.77 133.43 59.77 1.00
19.02.2015 | 17:00-18:00 512.13 25.77 119.67 4817 1.00
19.02.2015 | 18:00-19:00 550.62 28.57 111,97 52.52 6.03
19.02.2015 | 19:00 -20:00 692 .83 46.56 161.11 68.39 1.00
19.02.2015 | 20:00-21:00 643.91 48.73 178.82 7291 1.00
19.02.2015 | 21:00-22:00 £89.11 72.56 260.78 84.56 2.56
19.02.2015 1 22:00 -23:00 534.25 61.75 177.58 56.47 1.08
19.02.2015 | 23:00 -00:00 446.13 61.93 159.42 56.38 1.68
20.02.2015 | 00:00 -01:00 361.77 50.83 100.95 44.60 1.33
20.02.2015 | 01:00 -02:00 370.34 48.27 133.46 74.78 1.20
20.02.2015 | 02:00 -03:00 371.25 33.52 135.68 45.47 1.38
20.02.2015 | 03:00 -04:00 409.08 50.57 207.02 73.47 1.78
20.02.2015 | 04:00-05:00 547.53 43.27 189.32 77.25 2233

20.02.2015 | 05:00-06:00 | 1207.67 39.12 333.68 200.87 86.97
20.02.2015 | 06:00 07:00 1164.58 42.87 275.80 134.10 109.13

20.02.2015 | 07:00 -08:00 552.66 45.10 24721 10424 1.00
20.02.2015 | 08:00-09:00 564.80 17.59 227713 70,67 14.32
20.02.2015 | 09:00 - 10:00 254.05 202 128.77 47.67 38.25
20022015 | 10:00-11:00 153.14 2.14 94.00 47.29 46.86
20.02.2015 11:00-12:00 9.60 3912 102.47 37.98 67.38
MAX 24hours 1207.67 72.56 333.68 20087 109.13
MIN 24hours .60 2.02 04,00 29.45 1.00
Average 24hours 492 02 42.09 169.81 69.13 17.28
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 1.2077 0.0726 0.3337 0.2009 0.1091
MIN 24hours 0.0096 0.0020 0.0940 0.0295 0.0010

Average 24hours 0.4920 0.0421 0.1698 0.0691 0.0173




Resource & environment Myanmar Co., Lid,
Client: Myanmar Japan Thilawa Development Litd.

Issued Date : 17.02.2015
Analysis Report
Project Name : Thilawa Special Economic Zone (TSEZ)

Sample Designated as : Ambient Air Quality Analysis
Sampling Location : AQM 1 (February 2015 _TSEZ)

Date Time CO NO2 TSP PM (10) 802
D.MY H.M.S ppb ppb ug/m3 ug/m3 ppb
20.02.2015 12:00-13:00 56.27 38.68 93,37 24.15 1.92
20.02.2013 13:00 -14:00 39.78 71.50 109,97 24.27 33.33
20.02.2015 14:00 -15:00 241.85 57.92 123.20 33.82 41,83
20.02.2015 15:00 -16:00 31545 46.40 184.05 57.52 1.27
20.02.2015 16:00 -17:00 441 85 20.63 131.95 48.58 262
20.02.2015 17:00 -18:00 517.10 31.17 146.55 55.40 1.02
20.02.2015 18:00 -19:00 669.37 31.88 141.72 50.77 13.83
20.02.2015 19:00 -20:00 391.75 38.40 119.77 45.37 3.12
20.02.2015 | 20:00 -21:00 923,22 33.82 256.12 114.05 12.23
20.02.2015 | 21:00 -22:00 541.30 4412 260.32 62.93 1.00
20.02.2015 | 22:00-23:00 530.15 40.62 194.73 68.17 1.02
20.02.2015 | 23:00-00:00 396.70 37.40 132.00 46.55 3.30
21022015 | 00:00-01:00 347.57 56.77 124.70 47.02 3.50
21022015 | 01:00 -02:00 335.28 56.40 14548 52.45 2.78
21.022015 | 02:00 -03:00 300.90 53.90 134,70 55.48 5.83
21.022015 | 03:00 04:00 32752 46.77 199,27 84.72 10.55
21.022015 | 04:00 -05:00 308.87 47.47 199.57 82.83 472
21.02.2015 | 05:00 -06:00 287.05 48.30 866.40 8697 5.68
21.02.2015 | 06:00-07-:00 313.02 45.80 1229.07 103.07 1.93
21.02.2015 | ©7:00 -08:00 6387.78 3925 1120.47 166.07 57.22
21.02.2015 | 08:00-09:00 612.83 17.68 424 75 101.83 29.55
21.02.2015 | 09:00 - 10:00 464.10 9.47 195.85 81.45 37.90
21.02.2015 10:00-11:00 115.98 3.12 91.07 37.65 90.20
21.02.2015 11:00-12:00 0.00 7.07 63.02 33.78 63.80
MAX 24hours 92322 71.50 1229.07 166.07 90.20
MIN 24hours 0.00 3.12 63.02 24,15 1.00
Average 24hours 390.24 39.35 278.67 65.20 17.92
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.9232 0.0715 1.2291 0.1661 0.0502
MIN 24hours 0.0000 0.0031 0.0630 0.0242 0.0010
Average 24hours 0.3902 0.0394 0.2787 0.0652 0.0179




Resource & envirenment Myanmar Co., Ltd, _
Client: Myanmar Japan Thilawa Development Ltd. -
Issued Date : 17.02.2015

Analysis Report
Project Name : Thilawa Special Economic Zone (TSEZ)

Sample Designated as : Ambient Air Quality Analysis
Sampling Location : AQM 1 (February 2015 _TSEZ)

Date Time CO NO2 TSP PM (10) S0O2
D.MY H.M.S ppb ppb ug/m3 ug/m3 ppb
21022015 | 12:00-13:00 12.10 25.20 107.58 52.02 32.52
21.02.2015 | 13:00-14:00 103.10 24,20 183.25 43.60 1.00
21.02.2015 | 14:00 -15:00 157.92 8.30 98.28 23.43 1.77
21.02.2015 | 15:00-16:00 243.03 19.63 143.53 52.58 6.17
21.02.2015 | 16:00 -17:00 328.63 18.70 12463 52.93 1.40
21.02.2015 | 17:00 -18:00 515.88 20.67 13822 61.02 5.60
21.02.2015 | 18:00-19:00 763.73 22.02 147,78 64.75 4.87
21.02.2015 | 19:00-20:00 602.22 18.50 145.82 39.93 2.23
21.02.2015 | 20:00-21:00 711.87 22.74 230.39 129.63 25.74
21.02.2015 | 21:00-22:00 751.07 22.93 261.66 150.69 32.79
21.02.2015 | 22:00 -23:00 750.57 9,78 274.08 86.60 7.38
21.02.2015 § 23:00 -00:00 514.82 22 98 158.50 50.37 1.00
22.02.2015 | 00:00 -01:00 521,87 31.58 164.07 75.10 1.92
22.02.2015 { 01:00 -02:00 526.63 30.50 216.47 92.27 1.13
22.02.2015 | 02:00 -03:00 49210 24 .43 232.40 160.62 3.53
22.02.2015 | 03:00 -04:00 466.85 24.93 24398 105.80 2.83
22.02.2015 | 04:00 -05:00 446.35 23.58 277.32 107.25 3.18
22.02.2015 | 05:00 -06:00 422.05 28.93 27530 114 .95 2.67
22.02.2015 | 06:00 -07:00 389.67 24.75 266.53 119.63 1.28
22.02.2015 } 07:00 -08:00 67743 12.78 225.03 89.05 35.28
22.02.2015 | 08:00 - 09:00 236.17 14.10 134.95 57.46 832
22.02.2015 | 09:00 - 10:00 145.20 11.03 103.44 44.61 47.10
22.02.2015 | 10:00-11:00 21.87 12,88 104.87 38.03 70.83
22022015 | 11:00-12:00 1.53 42,92 92,63 41.20 29.20
MAX 24hours 763.73 4292 27732 150.6% 70.85
MIN 24hours 1.53 8.30 92.63 23.43 1.00
Average 24hours 409,28 21.59 181.28 75.77 13.74
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.7637 0.0429 0.2773 0.1507 0.0709
MIN 24hours 0.0015 0.0083 0.0926 0.0234 0.0010
Average 24hours 0.4093 0.0216 0.1813 0.0758 0.0137




Resource & environment Myanmar Co., L¢d.
Client: Myanmar Japan Thilawa Development Lid.

Issued Date : 17.02.2015
Analysis Report

Project Name : Thilawa Special Economic Zone (TSEZ)
Sample Designated as : Ambient Air Quality Analysis
Sampling Location : AQM | (February 2015 _TSEZ)

Date Time CO NO2 TSP PM (10) 502
D.MY HM.S ppb ppb ug/m3 ug/m3 ppb
22.02.2015 | 12:00-13:00 114.28 14.80 118.97 3790 17.58
22,02.2015 t 13:00 -14:00 208.62 28.33 148.37 54.13 1.00
22.02.2015 | 14:.00-15:.00 190.03 36.78 108.67 38.12 16.43
22.02.2015 | 15:00-16:00 263.77 34,00 230.30 95.00 23.15
22.02.2015 | 16:00-17:00 269.83 54.90 102.18 38.27 1.07
22.02.2015 1 17:00 -18:00 277.88 34.90 77.62 40.00 1.98
22.02.2015 | 18:00-19:00 395.55 33.67 73.45 33935 235
22.02.2015 | 19:00-20:00 753.18 11.92 114.77 64.22 2.78
22022015 | 20:00-21:00 754.08 34.30 139.30 73.72 495
22.02.2015 | 21:00-22:00 692.88 43.65 171.03 94.57 8.30
22.02.2015 | 22:00-23:00 33840 54.55 152.02 66.87 6.10
22.02.2015 | 23:00 -00:00 455.82 57.78 153.12 72,78 1.08
23.02.2015 | 00:00-01:00 318.88 57.68 111.73 48.28 1.00
23.02.2015 | 01:00-02:00 261.53 43.02 79.38 31.22 22.60
23.02.2015 | 02:00-03:00 253.32 49.25 87.72 39.05 1.03
23.02.2015 | 03.00-04:00 266,10 32.15 94.23 48.32 1.12
23.02.2015 | 04:00-05:00 270.92 51.30 115.83 60.25 1.15
23.02.2015 | 05:00 -06:00 42425 44.63 182.77 87.65 7.57
23.02.2015 | 06:00 -07:00 265.00 39.08 275.43 117.82 2522
23.02.2015 | 07:00 -03:00 437.53 43.08 254.88 95.17 1.47
23.02.2015 | 08:00-09:00 | ~257.35 23.12 144.90 55.67 15.17
23.02.2015 | 09:00 - 10:00 144.87 5.83 140.77 55.30 32.53
23.02.2015 | 10:00-11:00 58.38 52.32 110.85 43.43 56.68
23.02.2015 | 1::00-12:00 81.60 32,58 69.90 33.80 4.43
MAX 24hours 754.08 5778 27543 117.82 56.68
MIN 24hours 58.38 383 69.90 31.22 1.00
Average 24hours 331.42 3982 135.77 39.60 10.70
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.7541 0.0578 0.2754 0.1178 0.0567
MIN 24hours 0.0584 0.0058 0.0699 0.0312 0.0010
Average 24hours 0.3314 0.0398 0.1358 0.0596 0.0107




Resource & environment Myanmar Co., Ltd.
Client: Myanmar Japan Thilawa Development Ltd.

Issued Date : 17.02.2015
Analysis Report
Project Name : Thilawa Special Economic Zone (TSEZ)

Sample Designated as : Ambient Air Quality Analysis
Sampling Location : AQM 1 (February 2015 _TSEZ)

Date Time CO NO2 TSP PM (10) S02
D.M.Y HM.S ppb ppb ug/m3 ug/m3 ppb
23.02.2015 | 12:00-13:00 9.53 72.63 60.42 12.18 18.38
23.02.2015 | 13:00-14:00 255.42 63.13 91.92 28.47 1.00
23.02.2015 | 14:00 -15:00 360.02 94.02 122.75 40,70 1.40
23.02.2015 | 15:00 -16:00 432.10 38.25 171.95 68.25 3.12
23.02.2015 | 16:00 -17:00 432,08 26.73 176.03 66,93 1.00
23.02.2015 | 17:00 -18:00 419,63 36.38 111.90 56.05 1.00
23.02.2015 | 18:00 -19:00 523.60 22,68 108.05 46,25 1.03
23.02.2015 { 19:00 -20:00 511.53 2737 105.45 41.03 2.17
23.02.2015 | 20:00-21:00 51537 50.72 135.23 63.33 1.33
23.02.2015 | 21:00-22:00 585.77 54.05 164.17 94.67 2.03
23.02.2015 | 22:00-23:00 507.17 61.40 199.64 92.90 3.79
23.02.2015 | 23:00-00:00 395.53 62.12 149.10 72.73 1.30
24.02.2015 | 00:00 -01:00 368.47 55,60 153.57 74,28 1.00
24.02.2015 | 01:00 -02:00 304.83 55.83 172,17 71.55 1.00
24.02.2015 | 02:00 -03:00 281.40 56.85 162.45 71.83 2.62
24.02.2015 { 03:00 -04:00 274.57 52.28 137.42 71.67 1.15
24.02.2015 | 04:00 -05:00 321.20 57.17 223.58 106.37 1.03
24.02.2015 | 05:00 -06:00 723.00 52.78 330.05 162.37 22.08
24.02.2015 | 06:00 -07.00 549.02 52.95 936.17 145.07 6.63
24.02.2015 | 07:00 -08:00 1223.90 90.03 817.97 164.82 31.17
24.02.2015 | 08:00 - 09:00 330.53 13.50 210.43 64.33 21.90
24.02.2015 | 09.00 - 10:00 239.40 2.00 129.42 53.63 44,18
24.02.2015 | 10:00-11:00 39.42 5.98 78.48 30,13 31.38
24022015 | 11:00-12:00 7.85 42,77 53.40 32.02 14.42
MAX 24hours 1223.90 94.02 936.17 164.82 44,13
MIN 24hours 7.85 2.00 53.40 12.18 1.00
Average 24hours 400.47 47.80 208.40 72.15 9.09
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 1.2239 0.0940 0.9362 0.1648 0.,0442
MIN 24hours .0079 0.0020 0.0534 0.0122 0.0010
Average 24hours 0.4005 0.0478 0.2084 0.0721 0.0091




Resource & environment Myanmar Co., Ltd.
Client: Myanmar Japan Thilawa Development Ltd.

Issued Date : 17.02.2015
Analysis Report
Project Name : Thilawa Special Economic Zone {TSEZ)

Sample Designated as : Ambient Air Quality Analysis
Sampling Lecation : AQM 1 (February 2015 _TSEZ)

PM
Date Time CcO NO2 TSP (10) 802
D.M.Y Hours ppm ppm | mg/m3 | mg/m3 | ppm
1 17th -18th Feb, 2015 24 0.4384 00717 | 0.1823 | 0.0744 | 0.0070
2 18¢h-19th Feb_ 2015 24 0.4064 00499 | 0.1845 | 0.0789 | 0.0168
3 19th-20th Feb, 2015 24 0.4920 00421 | 0.1698 | 0.0691 | 0.0173
4 20th-21st Feb, 2015 24 0.3902 0.0394 | 02787 | 0.0652 | 0.0179
5 21st-22nd Feb, 20135 24 0.4093 0.0216 | 01813 | 0.0758 | 0.0137
6 22nd-23rd Feb, 2013 24 03314 0.0398 | 0.1358 | 0.0596 | 0.0107
7 23rd-24th Feb, 2015 24 0.4005 0.0478 | 0.2084 { 0.0721 | 0.0091
PM
Date Time CO NO2 TSP (10) 502
D.M.Y Hours ppm ppm | mg/m3 | mg/m3 | ppm
1 17th -18th Feb, 2015 24 0.44 0.07 0.18 0.07 0.01
2 18th-19th Feb, 2015 24 0.41 0.05 0.18 0.08 0.02
3 19th-20th Feb, 2015 24 0.49 0.04 0,17 0.07 0.02
4 20th-21st Feb, 2015 24 0.39 0.04 0.28 0.07 0.02
5 21st-22nd Feb, 20135 24 0.41 0.02 0.18 0.08 0.01
6 22nd-23rd Feb, 2015 24 0.33 0.04 0.14 0.06 0.01
7 23rd-24th Feb, 2015 24 0.40 0.05 0.21 0.07 0.01
Maximum 24 0.49 0.07 0.28 0.08 0.02
Average 24 0.41 0.04 0.19 0.07 0.01
Minimum 24 0.33 0.02 0.14 0.06 0.01
Target Value 24 10 <0.06 | <033 <0.12 | <0.04




Appendix 2
Laboratory Result



Report No. : 2015-00220 / 002 (Page 1 of 1) Issued date : March 6, 2015

CLIENT : RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.

CONTACT : Ms. Toe Toe Hlaing

ADDRESS : B702 Delta Plaza, Shwegondaing Rd., Bahan, Yangon, Myanmar
Tel. +959-73013448 Fax. +951-552901

E-mail : toetoehlainggeo@gmail.com

Analysis Report
PROJECT NAME : Water Quality Monitoring in Thilawa SEZ SAMPLING DATE : February 17, 2015
SAMPLE DESIGNATED AS : Groundwater Quality SAMPLING BY :Client
SAMPLING LOCATION : Thilawa, Myanmar
Parameters Units LOQ GW-1

Total Coliform Bacteria MPN/100mL - 12

Fecal Coliform Bacteria MPN/100mL - <1.1

Escherichia Coli (E.Coli) MPNA0OmL - <1.1
Remarks : - Analysis Methods followed to the Standard Methods for the Examination of Water and Wastewater endorsed

by American Public Health Association (APHA), American Water Works Assocliation (AWWA) and Water
Environment Federation (WEF).
- LOQ = Limit of Quantitation

{Siripom Imwilaiwan) (Thepson Yommana)
Environmental Monitoring Manager Technical Manager
SGS (THAILAND) LIMITED
TY/Client/PPT/CJ

WARNING: The samplefs) to which the findings recorded herein {the "Findings”) relate was (were) drawn and | of provided by the Chient or by
a third party asting at the Client's direction. The Findings constifute no warranty of the sample's representativeness of ary goods and strictly
relate to the sampla{sh. The Company acoepts no lighility with regamd to the ariafn or source from wikch the sampleis) isfare said Lo be exdracted.



Report No. :2015-00220 /001 (Page 1 of 1) Issued date : March 6, 2015

CLIENT : RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.

CONTACT ! Ms. Toe Toe Hiaing

ADDRESS : B702 Delta Plaza, Shwegondaing Rd., Bahan, Yangon, Myanmar
Tel. +959-73013448 Fax. +951-552901

E-mail : toetoehlainggeo@gmail.com

Analysis Report
PROJECT NAME 1 Water Quality Monitoring in Thilawa SEZ SAMPLING DATE : February 17, 2015
SAMPLE DESIGNATED AS : Surface Water Quality SAMPLING BY :Client
SAMPLING LOCATION : Thilawa, Myanmar
Results
Parameters Units LOQ
SW-2 SW.3 SW-4

Total Coliform Bacteria MPN/100mL - 13,000 14,000 1,700

Fecal Coliform Bacteria MPN/100mL - 13,000 4,600 1,700

Escherichia Coli (E.Coll}y | MPN/100mL - >23 »23 23

Remarks : - Analysis Methods followed to the Standard Methods for the Examination of Water and Wastewater endorsed
by American Public Health Association (APHA), American Water Works Association (AWWA)and Water
Environment Federation (WEF}.
= LOGQ = Limit of Quantitation

(Siripom Imwilaiwan) (Thepson Yommana)
Environmental Monitoring Manager ~ Technical Manager

SGS (THAILAND} LIMITED
TYIClient/PPTICJ

WARNING: The sampleds) to which the findings recorded rerein (the "Findings™) relate was (weie) drawn and / of provided by the Chenl of by
a third party acting 2l the Clent's direction. The Findings constitute no warranty of the sample's representativeness of any goods and strictly
refate to the sample(s). The Company aceepts no liability with ragard to the ongin or source from which the sample{s) isfare said lo be extracied.



The Govermment of the Republic of the Union of Mysnmar
=, Ministry of Agriculture and Irrigation
Irrigation Department
Survey and lnvestigation Branch
Soll Survey Section
ﬁﬂ.‘i and Waier Analytical Labaratory

b =%
PROJE ; Monitoring in Thilawa SEZ

e

2

SAMPLE DESIGNATED AS; Water Quality

SAMPLING LOCATION; Near Thanlyin & Thilaws

SAMPLING DATE; 17.2.2015
ISS5UED DATE ;63,2015

Results (mg)
Er Station
[ BOD, COoD Cr
1 |GW-1 4.9 12.2 0.000000
Thilawa SEZ
1722015
2 |8W-2 52 12.8 0000445
Thilewa SEZ
17.2.1015
3 |SWa3 19.5 47.0 0,000000
Thikiwu SEZ.
17.2.2015
4 |SW4 11.8 295 {0, 000000
Thilawa SEZ
17.2.2015
3 Highest
g desimble Bl 10mg/l -
E 5 lewel]
35 |
E M“i'““’“‘m; Caneentration at maximum
£ gl permissible pol hrtion




ANALYSIS REPORT ORIGINAL

Job Rel- 1088/2015

Date : 21.02.2015
Page 10f1
Chant Name I RESCHUIRGE AND ENVIRCONMENT MY ANMAR CO., LTD
B-7C2 Della Plaza, Shwegondaing Rd, Bahan Tawnship,
Yangon, Myanmar
Project Name Water Quiality Monitoring in Thildwa SEZ (Near Thandyin & Thitmwa)
Sample Brought By Clhent
Eample Roepeved Dale 18.02 2045
Analysed Data 10.02 2015
Results (mg/l)
Commaodity Lah
Stations B Code Total Susponded Solid 0il & Groaso
Hased on-Standard
Baeed on Standard methods for methods far the
Mothod i . he cxamination of water & exmmination of waler &
wakle water APHA AWWA & wasie water APHA
WEF 22nd ad, 2012, 2540 D SWAWA & WEF 22nd
| ed, 2013 , 55208
BW-1
i
(17 22015} Grownd Watar oo7is 87 Mol Delected
SWh-2
[17.22015) Burtace Wathr DOBM G 57 02
SW-3
(17 22015} Surface Walar D081 S B1ED o6
S5W-4 .
(17.2.2018) Surface Waler | 010415 481 02
Dwtectian Limit L G2
End Of Report
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Nuise and Vibration Monitoring Hepart

i. Tntrodoction

The monitoring points we localzd in the Thitawns SEZ cluss A area. The sile location i shown in
Figure | Thilows SEZ is |ocated beside the Thaahan and Kvanktan towns, about 20 kan southeaul
side of Yangon city ss shown in Figure 3.1-1. Project are with 4000ha 12 center of Thilowa SEZ with
an area of obowt 2400 ha. Thilpws SEZ is surmounded by nng road and sccompamed with the
coutainer ports slong the Yangon River

There are 2 ways 1o aceess to Thilvwas SEX from Yangon ity, which are the route passing through
Thanlyin Brdge and the roule passmg through Dagon Bridge

- |tHTI'I“;H m’ﬂH"I'ITI-'-II.Il (E1 IIFI T—-h-.-

&+ —1 )

wa SEZ (Class A)

Figure 1 Location map of the Thilawa Special Economic Zone,
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2. Environmental Standard

21 Noise
(1)  Construction Phase

There is no noise standard of construction activities to receptors in Myanmar and International
Organization’s standards such as WHO and Environmental, Health, and Safety (EHS) Guidelines
prepared by International Fiancé Cooperation (IFC) in a group member of World Bank, therefore the
target noise level at construction stage is set based on the standard in the other foreign countrics.

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

- Residential houses and monastery located less than 150m from the construction site comply
with the middle range of the Singapore standard (categorized as “Residential buildings located
less than 150m™), or

- Residential houses and monastery located more than 150m from the construction site, office,
commercial facilities, and factories shall comply with the moderate range of standard
Singapore standard {(categorized as “Qther buildings™) or

This target noise level is shown in Table 1 and is not so much difference comparing with noise
standard at construction stage in the other countries as shown in Table 2.

Table 1 Target Noise Level in Construction Phase

Category Day time {Leq) Evening Time {Leq} Night time (Leq)
{7am-7pm) {7pm-10pm) {10pm-7am)
Residential houses and monastery located less
than 150m 75 de s0de 55 dg
Residential houses and monastery located
rmore than 150m frorn the construction site, 75 dB 65 de 65 d8
offke, commercial facllities, and factories

Note) Evalnation point is at bowndary of building

Table 2 Noise Standard at Construction Stage in the Various Countries

Items Day time {Leq) Night time (Leq)
Japan US.II."IE heavy eqlulpments with high noise level 85 dB (Maximum) )
{piling, excavating etc.)
Singapore Hospitals, schools, institutions of higher _ _
learning, homes for the aged sick, etc. 60 dB (7am —7pm, 12hrs) 50 dB (7prm —7am, 12hrs)
Residential buildings located iess than 150m _
from the construction site where the noise is 75 dB (7am —7pm, 12hrs) 60 dB (7pm ~10pm, 3hr}
55 dB {10pm — 7am, Shr}
heing emitted
Other Buildings 75 dB (Fam —7pm, 12hrs) 65 dB (7pm — 7am, 12hrs)
UK In rural, suburban and urban areas away . . R
from main road traffic and industrial noise. 70 o8 {8:00-18:00)
Urban areas near main roads 72 d8 {8:00-18:00) -
usA Residential 80 dB {8hrs} 70 dB (8hrs)
Commercial 85 dB {8hrs} 85 dB [8hrs)
:J)rsb:z ;;rea with high ambient nolse level Ambient Noise Level +100B

Source: Noise Regulation Act, Japan {Law No.98, 1968, Amended No.33, 2006)
Environmental Protection and Management Act in Singapore (Chap.94A, Section 77, revised in 2008)
British Standard 5228: 1997 “Noise and vibration control on open and construction sites™
Transit Noise and Vibration Impact Assessment, 1.5. Department of Transportation in USA, 1995

{2}  Operation Phase

There is no ambient noise standard to receptors in Myanmar. However, most of the countries in south-
cast Asia have the ambient noise standard to receptors categorized land use or requirement of quiet as
well as in Japan. International standard is also available in the EHS Guidelines prepared by IFC. On
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the basis of the above information, target noise level is set as following concept and target ambient
noise level.

- According to baseline survey in the Project, ambient noise levels in the monastery in Thilawa
SEZ (Class A) are 54-57 dB in the daytime (6:00-22:00) and 47-51 dB in the nighttime (22:00-
6:00).

- Ambient noise standard for sensitive areas of Japan and International Organization, relatively
high in comparison with the resulis of baseline survey especially during nighttime.

- Thus, the target ambient noise level for sensitive and residential area is set in accordance with
the noise standard in Singapore which is similar to the ambient noise level of the baseline
survey.

The target noise level is shown in Table 3 and the target noise level is not so much difference
comparing with ambient noise standard as shown in Table 4.

Table 3 Target Ambient Noise Level in Operation Phase

Day Time {Leq} Evening Time [Leq) Night Time {Leq}
Category :
{7am-7pm] {FTpm-10pm) {10pm-Fam)
Sensitive area such as Monastery 60 dB S5 dB 50dB
Residential houses 65 dB 60 dB 55dB
Commercial and Industrial Areas 70 dB 65 dB 60 dE

Note} Evaluation point is at boundary of building

Table 4 Ambient Noise Standard at Operation Stage in South-East Countries

Items Day time {Leq} Night time (Leqy)
Indonesia Noise standard for sensitive areas such as residences, 55 B
hospitals, schools, places of religious worships
Noise standard for office and commercial 65 dB
Noise standard for commercial and service 70dB
Malaysia Sensitive Areas/ Low Density Residential Areas 55 dg (7am ~ 10pm, 15hrs) 50 dB {10prn — 7am, Shrs}
Sub Urhan Residential 60 dB {7am — 10pm, 15hrs) 55 dB (10pm — 7am, Shrs}
Urban Residential 65 dB (7am — 10pm, 15hrs) 60 dB {10pm — Yam, 9hrs)
Commercial and Business 70 dB {7am — 10pm, 15hrs) 60 dB {10pm — Fam, 9hrs}
singapore Sensitive Areas 55 dB {7pm —10pm, 3hr)
60 dB (7am —7prm, 12hrs} 50 d8 (10pm — 7am, Shr)
Residential Areas &0 dB {7pm —10pm, 3hr)
65 dB (7am — 7pm, 12hrs} 55 4B {10pm — 7am, ohr)
Commercial Areas 65 dB {7pm —10pm, 3hr)
70 dB {7am - 7pm, 12hrs) 60 08 (10pm - 7am, hr)
Thailand Noise standard 70 dB (24hrs}
Japan Sensitive Area {Class AA) 50 dB {(6am — 10pm, 16hrs) 40 dB (10pm — &pm, Bhrs}
Residential Area {Class A and Class B) 55 dB {am — 10pm, 16hrs) 45 dB (10pm — &pm, 8hrs}
Commercial and Industrial Area {Class C} 60 dB {6am — 10pm, 16hrs) 50 d@ {10pm —6pm, Shrs}
FC Residential; institutional, educational 55 dB {7am — 10pm, 15hrs} 45 dB {10pm — 7am, Shrs)
Industrial; commercial 70 dB {7am — 10pm, 15hrs} 70 dB {10pm — 7am, Shrs)

Source; Nose Standard in Indonesia (KEP-48/MENLH/11/1996)
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 No. 15 B.E.2540{1997) under the Conservation and Enhancement of National Environmental

Quality Act B.E2535 (1992) dated March 12, B.E.2540 (1997) and Notification of Pollution Control Department ; Subject:
Calculation of Noise Level Dated August 11, B.E. 2540 (1997) in Thailand

2.2

Vibration

(3) Construction Phase

There is no vibration standard of construction activity to receptors in Myanmar as well as south-east
Asia and International Organizations such as WHO and IFC. Thus, the target vibration level at
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construction phase shall be set based on the standards in some foreign countries. Accordingly the
target level of vibration in construction phase is set based on the following policies.

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

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

- The category of times divided into three types in @ manner consistency with target noise level
for construction.
3. Monitoring Result

Noise Level

Survey Item

Parameter for noise level survey was determined by referring the environmental quality standards in
Japan as shown in Table 3.

As there are no environmental standards for noise level in Republic of Myanmar, the survey result
was evaluated by comparing with the environmental standards and request limit for road noise in
Japan. -

Table 5 Survey Parameters for Noise Level

Environmental Request limit for
No. Parameter Unit Stonderd rosd noise
pan
Living Environment Along Road
: ‘A-weighted loudness g | Deyime (6:00-22:00) 53 75
equivalent (LAeq) Nighttime (22:00-6:00) 45 70

Note) Envirenmental Quality Standard for Noise (Category B, Residential Area) in Japan

Sarvey Location
Forth Time Monitoring (20" — 23 November, 2014)
Summary of sampling points

The locations of noise level points and vibration monitoring points are shown in Table 6. The detail of
each sampling points are described below.

Table 6 Location of Noise and Vibration Monitoring Station

Sampling | Coordinates Description of Sampling Point

Point

TNV-1 16°42'15.8"N, In front of Myanmar Maritime University; abont 2 tm east of
i 96°16'00.5"E car road

TNV-2 16°40'15.5"N, In the Mockyoswan Monastery Compound; about 140 m away

06°16'34.0"E from main car road

TNV-3 16°40/20.2"N, In the Moekyoswan Monastery Compound; about 250 m away

) 96°16'35.5"E from main car road
TNV-1

The TNV-1 location was an open area in front of Myanmar Maritime University with about 2m from
car road. The road was paved with low traffic volume and moderate speed. The nearest house is 20
meter away and no obstruction from trees. Dominant source of noise was vehicular traffic nearby the
site. There was not any other noise source around the house. The location of TNV-1 is shown in
Figure 2.
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Figire 2 Location of THV-1,
HW-2

TNV 2 was sited ot Mocgyoswun Monmstery Campound. The location was an open gred bevide monk
houses with abaul 250m (rom the car road. The road was paved with low tmific, Domimant sourcos of
noise wore alarm song in the compound that ring thince 8 day. There was pol any othet noiss sowrcs
uroand the monpstory compound. The location of TRV-2 18 shown m Figure 3

Figore 3 Locntion of THY -2,

THV-3

ITNV-3 was sited in front of Mocgyoswun Monnstery. The locstion was an opon nres beside the road
with abont 260k m from the cor rosd. The moad was paved with low wraffic. Dominant sources of noise
wiere alarm 2oag i the compound thet nng thooe s dov and velocolar traffic. The focation of THY-3
1% ghown in Figire 4
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Survey Period

Figure 4 Location of TNV-3,

Sampling and monitoring of surrounding sound and vibration level at TNV-1, TNV-2 and TNV-3
were conducted during 17 -20% February 2015.

Sampling Point Survey Period
TNV-1 19% — 20t February, 2015 (24 hours)
TNV-2 17% — 18% February, 2015 (24 hours)
TNV-3 18% — 19" February, 2015 (24 hours)

Survey Method

Sampling and monitoring of surrounding sound and vibration level were conducted by using
following instrument for 24 hours/1 day measurement.

lnstrument - Brand _ " Model Measurement unit
Sound Level Meter Lutron SL-04238D dB
Vibration Meter Lutren VB-8206SD mm/s, cm/s
a) Noise Survey

b)

Frequency

- One time (24 hours monitoring in weekday)
Total Sample

- Three samples

Record Interval

- One record for 10 minute interval

Vibration Survey

Frequency

- One time (24 hours monitoring in weekday)
Total Sample

- Three samples

Record Interval
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- One record for 5 seconds interval for 10 minutes during an hour

Survey Result

Noise levels (Lacg) of the monitoring points were presented in Table 7. One day Lacq was calculated
by using the following array formula in the excel sheet. This formula is firstly used for hourly Lag,
and then for the 24 hours Laeq.

10*LOG10(AVERGAF(1 0(RANGE)/10)))

By means of the calculated results, all of the noise levels found lower than the environmental standard
(1-day) in Thailand. Noise level {LAeq) in present monitoring period was presented in Table 7 and
Table 8. Table of observed hourly noise level in three monitoring stations is shown in Appendix 1.
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Table 7 Hourly LAeq value in noise monitoring stations.

Unit: dBA

6:00-7:00 51 50 50

7:00-8:00 56 55 51

8:00:9:00 59 59 51
9:00-10:00 61 53 52
10:00-11:00 51 51 48
11:00-12:00 51 43 47
12:00-13:00 47 50 47
13:00-14:00 48 56 49
14:00-15:00 50 51 50
15:00-16:00 54 52 49
16:00-17:00 52 54 52
17:00-18:00 53 54 55

18:00-_19:00 50 57 54
19:00-20:00 83 58 49

20:00-21:00 51 59 51
21:00-22:00 48 57 48
22:00-23:00 45 47 45
23:00-24:00 45 44 46
24:00-1:00 41 43 44
1:00-2:00 39 43 42
2:00-3:00 39 43 42
3:00-4:00 39 43 40
4:00-5:00 40 46 39

5:00-6:00 42 43 44
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Table 8 A-weighted Loudness Equivalent (L.Aeq) Level

Unit: dB{A)
TNV-1 TNV-2 TNV-3
Date 198 — 20% February 2015 17% — 18" February 2015 18% — 19% February 2015
Day | Evening | Night Day Evening Night Day Evening Night
Time Time Time Time Time Time Time Time Time
53 50 41 53 58 45 50 49 43
‘Farget
Noise 75 65 65 75 60 55 75 60 55
Level
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. lts 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 Typlcal 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 1-3mmy/s @ 50m depending on soil
conditions and piling technigue
Bulldozer 1-2mmy/s @ 5m, 0.1 @ 50m
Truck traffic {smooth surface) <0.2mm/s @ 20m
Truck traffic {rough surface} <2mmjs @ 20m

Survey location

- Three points (same location as noise survey)
Frequency

- One time (24 hours)
Methodology

- Vibration level (dB), Frequency, Velocity, Measurement of vibration level is conducted by
International standard method.

Result

Vibration results were presented in Figure 5 to 7. Table of observed vibration level is presented in
Appendix 2.
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¥bration as velocity recorded at TRV 1 (scale vertical column shown as mm/s)
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Figure 5 Vibration result af TNV 1,
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Figure 6 Vibration resuli of TNV L

Vibration as velocity recorded at THV 3 {scale vertical column shown as mm/s)
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Figure 7 Vibration result of TNV 3.

4. Cuonclusion

The soise level monitoring resulis are compared with target noise level proposed in ELA report (Sce
Table 1), Two noise receptors were designated m construction phase based on the baseline noise dta,
There ire:

I, Residentnl houses and monnstery Jocsted less than 150m from the construstion il comphy

wilh the middbe range of the Singapore stundard (catezonzed o “Residential buildings locaed
less than 150m™"), or
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2. Residential houses and monastery located more than 150m from the construction site, office,
commercial facilities, and factories shall comply with the moderate range of standard
Singapore standard (categorized as “Other buildings™)

The noise level monitoring at three sites in and near the project site are lower than the target noise
level (See Table 8),

There is no standard relating to vibration during construction activities. Common practice in
Myanmar has been to use guidance from internationally recognized standards. Vibration standards
come in two varieties: those dealing with human comfort and those dealing with cosmetic or structural
damage to buildings. In both instances, the magnitude of vibration is expressed in terms of Peak
Particle Velocity (PPV) in millimetres per second (mny/s).

In the case of nominally continuous sources 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 monitoring time there are no activity inside the Class A compound and only the loading
and unloading raw materials by small vehicles. The main noise and vibration source are largely road
traffic noise and vibration. The observed noise and vibration in all monitoring points are lower than
the target level in pre — construction phase. (See Table 8, Figure 5 to 7 and Appendix).
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Appendix 1 Observed Noise level in 3 Monitoring Stations

Unit: dBA

6:00-7:00 51 | 50 50

7:00-83:00 56 55 51

8:00:9:00 59 59 51
9:00-10:00 61 53 52
10:00-11:00 51 51 43
11:00-12:00 51 43 47
12:00-13:00 47 50 47
13:00-14:00 43 56 49
14:00-15:00 50 51 50
15:00-16:00 54 52 49
16:00-17.00 52 54 52
17:00-18.00 53 54 55
18:00-19:00 5 57 54

EFR = s

19:00-20:00 53 58 49
20:00-21:00 51 59 51
21:00-22:00 48 57 43
45

23:00-24:00 45 44 45
24:00-1.00 41 43 44
1:00-2:00 39 43 42
2:00-3:00 39 43 42
3:00-4:.00 39 43 40
4:00-5:00 40 46 39
5:00-6:00 42 48 44




Appendix-2 Observed vibration level in 3 monitoring stations

Vibration as Velocity (mm/s)

TNV-1(19-20Feb) | TNV-2(17-18 Feb} | TNV-3(18-19 Feb)
Time mm/s mm/s mm/s

6:00-6:10 0.00 0.00 Q.00

7:00-7:10 0.00 0.00 0.00

8:00-8:10 0.00 0.00 0.00

9:00-9:10 0.00 0.00 Q.00
10:00-10:10 0.00 0.00 0.00
11:00-11:10 0.00 0.00 0.00
12:00-12:10 0.00 0.00 0.00
13:00-13:10 0.00 0.00 Q.00
14:00-14:10 0.00 0.00 0.00
15:00-15:10 0.00 0.00 0.00
16:00-16:10 0.00 0.00 0.00
17:00-17:10 0.01 0.11 0.00
18:00-18:10 0.00 0.00 0.00
19:00-19:10 0.00 0.00 0.00
20:00-20:10 0.00 0.00 0.00
21:00-21:10 0.00 0.00 0.00
22:00-22:10 0.00 0.00 0.00
23:00-23:10 0.00 0.00 0.00
00:00-00:10 0.00 0.00 0.00
01:00-01:10 0.00 0.00 0.00
02:00-02:19 0.00 0.00 0.00
03:00-03:10 0.00 0.00 0.00
04:00-04:10 0.00 0.00 Q.00
05:00-05:10 0.00 0.00 0.00




