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1. Executive Summary

2.

The environmental inspection and compliance monitoring program is 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 ETA Report of Thilawa SEZ Development Project (Zone A).

Summary of Monitoring Activities

a) Documentation of compliance with all Conditions;

Attached herewith is confirmation of Environmental Impact Assessment in
Thilawa Special Economic Zone from Thilawa SEZ Management Committee.

b) Progress made to date on the implementation of the EMP against the submitted

c)

e)

implementation schedule;

EMP for Pre-construction Phase was submifted on March 2014. The First
implementation report during Construction Period was submitted on June 2014.
The second report for Construction Period is submitted this day. Subsequent
reports will be submitted on a quarterly base on at December 2014 and March
2015,

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 from July
2014 to September 2014,

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



g) Reporting data of Waste Disposal status

3. Construction Progress

Thilawa SEZ Class A Development Project, Phase 1 construction sclivities is
submitted enclosed with monthly progress reports from contractor in Appendix A to C,

No, Date Dascn pron :;:‘g Remarks
1 E0-June-14 ‘Wste Dispaaal i Yoo
2 10-fuly-14 Waste Disposal 1 Yoo
3 11-Aug-14 Waste Dispasal i YOO
4 12.Aug-14 Waste Disposal 1 YO
* Rafaronce on Mesthly Progross Beport Augaste 2004, 28, able d

Monthly Progress Report for June, 2014

Monthly Progress Report for July, 2014
= Monthly Progress Report for August, 2014

4. Monitoring Result

Environmental Monitoring plan report for Construction Phase implemented according to the

following table, reference on Table 4,2
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RESULT OF AIR AND WATER QUALITY MONITORING
1. Introduction

This is the third report for Air and water quality monitoring at Thilawa Special Economic Zone (TSEZ).
This report sets out the environmental monitoring required throughout the construction of the Thilawa
Special Economic Zone, The terms of reference for monitoring are shown in Table 1. The location of
air and water monitoring points are shown in Figore 1 and Table 1.

Terms of Reference for Monitoring

Tahle 1 Terms of reference for air and water quality monitoring at TSEZ.
Description Itema Frequancy Location
AF Cuality TSP PMI0 1eme/ Al Corstrocian Eie
3marthes {1paint}
Waste water quakty pH, 55, D0, BOD, LD, Collom thme f #months | At the creck upsroam and downstreamn whach
o and ga chiomium b5 orossed (he car road [4points)
Undergraund waler pH, 55, DO, BOD, COD, Coifam hme 2moihs | Tubs well Insde of Moegyoewan Monastary
count, ol and grease, chromium [1 paind}

Monitoring Instrument for Air and water

Mo. | Instrument Brand & | Measurement/
Model Parameter
1. Environmental | HAZ- CO, Nk, NO,
Perimeter Air | SCANNER | 50z, PM (2.5},
fonitaring FM |10}, VOCS,
Systam EPAS Relative
Humidity,
Temperature,
Wind Speed,
Wind Direction
3 Alpha Bottle Wildiife
{\Water Samplar) | Supply
Compary®
Indonesia




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 neighbouring country like Thaitand, 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 Survey Parameters for Air Quality

em Aueraging Japan Thailand Vietham IFC
—_period
50, 10 min - - - 0.5mg/m*
ibour 0.1ppm 0.3ppm 0.35mg/m* 0.125mg/m’{interimTarget-1}
0.05mg/m*{InterimTarget-2}
0.02mgfm’{Guideline}
24hours 0.0appm 0.12ppm 0.125 tng/m® -
1 year - 0.05 M’ .
NO: 1hour - 0.17ppm - 0.2mg/m*
24&hours 0.04-0.06ppm - - -
1 year - 0.03ppm - 0.04me/m*
NOx thour - - 0.2mg/m*
24hours - - 0.0amg/m’
co 1hour - 30ppm 30mg/m?® .
ghours 20ppm - 1omg/m’ -
24hours 10ppm Sppm - -
TSP 1hour - - 0.3mg/m® -
24hours - 0.33mg/m> 0.2mg/m? -
1 year .10ma/m’ 0.14mgfm’ -

PMye 24hours - 0.12mgfm’ 0.15mg/m’ 0.15mg/m*{InterimTarget-1)
0.10mg/m*{InterimTarget-2)
0.07mg/m’ (InterimTarget-3}

1year - 0.0smg/m’ 0.05mg/m’ 0.07mg/m*{InterimTarget-1)
0.05mg/m*{InterimTarget-2)
0.03mg/m*{InterimTarget-3)

SPM 1hour 0.2me/m® - - -

2dhours Q.1mg/m’ - - -

PM2s 24hours 0.035mg/m® 0.05mg/m® - 0.075mg/m*(InterimTarget-1)

0.05mg/m*{InterimTarget-2)

0.0375mg/m*{InterimTarget-3)

1year 0.015mg/m’ 0.025mg/m’ - 0.035mg/m’{InterimTarget-1)
0.025mg/m*{InterimTarget-2)

0.015mg/m’{interimTarget-3}

Ozone 1hour - 0.10ppm o.3mg/m’ -

Shourdsily - 0.07ppm 0.2mg/m’ 0.16mg/m*{InterimTarget-1}
] 0.1mg/m'(Guideline)
1 year - 0.04ppm 0.14mg/m’ -
Ox 1hour 0.06ppm - - -
Pb 24hours . - 0.0015mg/m’
1 month - 0.0015mg/m* -
1year - - 0.0005mg/m®

Source: National Air Quality Standard in Japan (CircularNo.25,1973, originally),Ministry of Environment, Japan

NotificationsofNationalEnvironmentalBoardNo. 10, 24,28,33, and 36, Ministry of Natural Resources and
Environment, Thafland

National Ambient Air Quality Standard (TCVN5973:2005), Ministry of Stience 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 samplng 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

e 0o (August 25" Septem er 1%)
3 Dav 1 R LR R A ugzsth-zsth

Day 2 Aug, 26t - 27t

Day3 Aug. 27% - 28"

Day 4 Aug. 28t - 29t

Day 5 Aug. 29" 30"

Day 6 Aug. 304" -31%

Day 7 Aug. 31% — 1% September

Source: 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 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 inchiding U.S. EPA criteria air pollutants
The basic specification of the instrument are as follow.

Inétrument - Brand T Model Meas_urem'ent_/_ .
. S R S - . Parameter .
Environmental HAZ-SCANNER EPAS CO, NOz, NO, 502, PM
Perimeter Air (2.5), PM {10}, VOGS,

Monitoring System Relative Humidity,

Temperature, Wind
Speed, Wind Direction




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



Table 4. Sampling and Analysis Method for Air Quality

m Paraimeter Analysis Method
1 Sulfur dicadde (505) On wite reading
4 Carbon monoxde {CO} Om site reading
3 Nirogen dicuide {M0L] D site reading
4 Total suspended particle (TSF) On site reading
5 Particle matter 10 (PR10) On sBe reading

Source; Besourcs REmronment Myanmar Co., Lid,

Target Ambient Air Quality Level

Parumeters Averaglag Period Value
S0, 24 hours 0.12 ppm'
co 24 hours 9 ppm’
MGk 24 hours 0.04 - (.06 ppm?
TSP 24 hours .33 mg/m3'
PREO 24 howrs 0.1 2g/m3’
I Thailand Standard
2 Japan Standard
Survey Result

One day average concentration of CO, NOy, TSP, PM 10 and 50 are shown in Table 5. Hourly average
data are presented in Appendix -1

Table 5 one day average concentration of CO, NCy;, TSP, PMI10 and 302

Date Time co NOZ TSP | PMIO 502
DK Xguts ppm | ppm | mghnd | mgd L _Ppo
1 | 25th-26th Aug, 2014 24 0.03 0,02 0,03 0.2 <001
7| 26th-2Mh Aug 2014 | 34 0,02 0.2 (.03 0.02 <0,
I 3 | 27ih-28th Ang, 2014 24 0.02 0.02 0.03 0,02 <.
4 | 2il-20th Ao, 2014 24 004 042 (.05 0.02 < .01
5 | 29th-30th Aug, 2014 24 1,04 0.02 0.12 .02 <001
6 | 30h-31st Aug, 2014 24 0.02 .01 (.02 0.02 < 001
7 | 31st Aup-lst Sep, 2014 | 24 0,04 0.01 0,04 .03 <{,0]
| Maximum 4 0,004 0.02 0.12 0,03 0,00
Average 24 n0294 | ooies | 05t | opze | =i
| Minimum 4 0.02 .01 .02 0.2 0.00
Target
| Value 4

Japan Japan Thailand  Thailaid Japan
Saurce: Resaurce & Enpvironment Myan mar Co., Lod




Concentration level of all parameters are within the standard in this month.

30

Water Quality Moaitoring

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
concurrently 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 QOriginate 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 FP211
4 Alpha Bottle {Water Sampler) Wildlife Supply Company® Indonesia -
TFable 8 Container and Preservation Method for Water Samples
No |Parameter Contaliner Preservation
1 |Oil and Grease 1000 ml glass bottle Sulfuric acid, Refrigerate
2 |cOoD 500 ml plastic bottle Sulfuric acid, Refrigerate
3 |BODs 1,200 mi plastic botile |Refrigerate
4  |Heavy metals 500 ml plastic bottle HNO; Refrigerate
5 |Bacteria 200 ml glass bottle (Sterilize)  |Refrigerate
6 |Others 1,500 mi polyethylene bottle  |Refrigerate
Test method
The following table provides the test method for water quality.
No ftem Analysis method
1 pH HI7609829-1 pH Sensor
2 Suspended Sclids Gravimetric method
3 Dissolved Oxygen (DO HI7609829-2 Galvanic dissolved oxygen {D.0)} sensor
4 ] Chemical oxygen demand{COD) Dichromate method
5 Biochemical oxygen demand{BODy Direct inoculation method
6 Oil & Grease APHA-AWWA-WEF Method
7 | Chromium {Cr) (mg/i} APHA-AWWA-WEF Method
8 E. c_ollform, Fecal coliforms, total ADAC Petrifilm Method
colforims




Monitoring Result (August)

No Leem GW.l | SW-Z | SW-3 | SW-4 | SW6 | Standard® |  Unit
1 | pH 789 | 674 | 685 | 704 | 765 59
2 Suspended Solids 28 14_6_ 143 316 - Y7 Max. 30 mg/l
, | Dissolved Oxygen 92 8.9 8.3 8.5 8.7 " mgl ;
(DO}
4 Chemical oxygen 9 13 10 14.5 10.5 Max, 60 mgfl i
demand(CODY)
5| Biochemical oxygen 36 352 3 58 32 | Max. 2060 mgl
demand(BODs)
7| Ctwomium (Cr) (mg/) ND ND ND | ND ND Max. 0.5 mgl
3 E. coliform <11 12 >23 12 16 - MPN/100ml ;
Fecal coliforms <1.1 49 79 330 130 - MPN/100mt
Total coliforms 1.1 49 110 330 130 - MPN/10{ml

* Waste water quality standard, Ministry of Industry.
Shaded area shows higher than Standard.

Result of the Water Quality Monitoring (August) ‘

The result of August water quality monitoring was shown in above table. The monitoring resulfs in
GW]1 (Tube well in Monastery) are under the limit {lower than the standard) of MOI standard. The
suspended solids were high in all locations except GW 1 (Tube well in Monastery) compared to the
MO standard and the rest parameters were lower than the standard. Qil and grease content is detected
in SW4 station only and it is higher than the MOI standard. The location of SW4 is the downstream
channel and no trace of oil and grease content in all upstream stations (SW-2, SW-3 and SW-6). The

possible reason for oil and grease content higher than the standard is release of diesel or petrol oil

from some vehicles nearby the channel.

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 : 25-8-2014
Analysis Report
Project Name : Thilawa Special Economic Zone (TSEZ)

Sample Designated as : Ambient Air Quality Analysis
Sampling Location : AQM T (August TSEZ)

Date Time CO NO2 TSP PMI10 sS02
D.M.Y H.M.S ppb ppb | pg/m3 | gg/m3 | ppb
25.8.2014 | 12:00-13:00 0.00 67.50 1L.o0 220 0.00
25.8.2014 | 13:00-14:00 392 76.43 398 343 0.00
25.8.2014 | 14:00-15:00 10.53 21.57 11.45 15.78 0.00
25.8.2014 | 15:00-16:00 56.32 18.15 130 2.10 0.00
25.8.2014 | 16:00-17:00 91.13 2668 430 5.28 11.35
25.8.2014 | 17:00-18:00 56.03 22.83 13.47 9.78 0.00
25.8.2014 | 18:00-19:00 59.90 19.03 66.87 4430 0.00
25.8.2014 | 19:00-20:00 80.23 13.85 50.72 22.40 2.00
25.8.2014 | 20:00-21:00 80.42 13.42 47.18 34.27 0.00
25.8.2014 | 21:00-22:00 17.83 12.79 3592 22.15 0.00
25.8.2014 | 22:00-23:00 1234 5.24 3156 2424 0.00
25.8.2014 | 23:00-00:00 0.00 2,00 2791 25.00 0.00
26.8.2014 | 00:00-01:00 2,02 11.28 15.63 12.75 0.00
26.8.2014 | 01:00-02:00 2.68 19.22 30.08 20.10 0.00
26.8.2014 | 02:00-03:00 433 1517 11.72 11.95 10.00
26.8.2014 | 03:00-04:00 0.00 14.13 8.65 12.95 0.00
26.8.2014 | 04:00-05:00 9.06 12.94 21.47 29.24 0.00
26.8.2014 | 05:00-06:00 8.98 11.13 54.38 30.57 0.00
26.8.2014 | 06:00-07:.00 4543 12.23 45383 32.28 0.00
26.8.2014 | 07:00-08:00 | 173.78 28.08 21.52 9.47 0.00
26.8.2014 | 08:00-09:00 55,12 35.52 19.33 10.93 0.00
26.8.2014 | 09:00-10:00 0.47 41.60 28.88 12.60 0.00
26.8.2014 | 10:00-11:00 0.00 3162 48.47 28.98 0.00
26.8.2014 | 11:00-12:00 0.00 3193 54.90 49.60 0.00

MAX 24hours 173.7833 | 76.4333 | 66.8667 | 49.6000 | 11.3500
MIN 24hours 0.0000 2.0000 | 1.0000 | 2.1000 ) 0.0000
Average | 24hours 32.1052 | 23.5168 | 27.3575 | 19.6818 | 0.9729

ppm ppm mg/m3 | mg/m3 ppm

MAX 24hours 0.1738 | 0.0764 | 0.0669 | 0.0496 | 0.0114
MIN 24hours 0.0000 | 0.0020 | 0.0010 | 0.0021 | 0.0000
Average | 24hours 0.0321 | 0.02351{ 0.0274| 0.0197 ] 0.0010




Resource & environment Myanmar Co., Ltd.

Client : Myanmar Japan Thilawa Development Ltd.

Issued Date : 25-8-2014
Analysis Report

Project Name : Thilawa Special Economic Zone (TSEZ)
Sample Designated as : Ambient Air Quality Analysis

Sampling Location : AQM 1 (August _TSEZ)

Date Time cO NO2 TSP PM10 502
D.M.Y H.M.S ppb ppb J/] Efm3 J7; §!‘m3 ppb
26.8.2014 | 12:00-13:00 0.00 16.35 29.07 22.75 0.00
26.8.2014 | 13:00-14:00 0.00 17.75 34.02 31.75 12.50
26.8.2014 | 14:00-15:00 1.15 15.60 49.40 40.87 0.00
26.8.2014 | 15:00-16:00 0.33 13.10 27.52 20.12 0.00
26.8.2014 | 16:00-17:00 26.77 2332 37.68 23.82 5.00
26.8.2014 | 17:00-18:00 272 16.17 75.85 67.03 6.45
26.8.2014 | 18:00-19:00 5.70 5.43 56.73 41.85 0.00
26.8.2014 | 19:00-20:00 14.52 5.68 57.03 46.30 0.00
26.8.2014 | 20:00-21:00 5.35 10.05 27.23 20.20 0.00
26.8.2014 | 21:00-22:00 0.21 15.77 37.23 29.40 0.00
26.8.2014 | 22:00-23:00 0.08 6.20 38.24 | 2016 0.00
26.8.2014 { 23:00-00:00 4.18 13.92 18.03 18.00 0.00
27.8.2014 | 00:00-01:00 1.10 14.03 7.26 7.23 0.00
27.8.2014 | 01:00-02:00 0.90 8.28 7.02 11.53 0.00
27.8.2014 | 02:00-03:00 6.70 14.42 13.82 11.38 0.15
27.8.2014 | 03:00-04:00 0.83 14,35 13.50 12.42 0.00
27.8.2014 | 04:00-05:00 0.00 1233 542 6.42 0.00
27.8.2014 | 05:00-06:00 0.00 11.77 1.31 2.00 0.00
27.8.2014 | 06:00-07.00 .00 208 8.05 6.35 0.00
27.8.2014 | 07:00-08:00 59.63 8.27 59.30 25.07 0.00
27.8.2014 { 03:00-09.00 146.82 20.55 88.62 45.25 0.00
27.8.2014 | 09:00-10:00 79.83 23.25 53.98 2492 21.00
27.8.2014 | 10:00-11:00 18.95 44.92 13.08 10.38 0.00
27.8.2014 1 11:00-12:00 0.00 38.32 45.27 31.70 0.00
MAX 24hours 146.8167 | 449167 | 88.6167 | 67.0333 | 21.0000
MIN 24hours 0.0000 | 2.0500 | 1.3077 | 2.0000¢ | 0.0000
Average 24hours 15.6574 | 15.4945 | 33.5270 | 240373 1 1.83792
ppm ppm | mg/m3 | mg/m3 | ppm
MAX 24hours 0.1463 | 0.0449 | 0.0886 | 0.067¢ | 0.0210
MIN 24hours 0.0000 | 0.002F | 0.0013 | 0.0020 | 0.0000
Average | 24hours 0.0157 | 0.0155 { 0.0335 | 0.0240 | 0.0019




Resource & environment Myanmar Co., Ltd.

Client : Myanmar Japan Thilawa Development Lid.

Issued Date : 25-8-2014
Analysis Report

Project Name : Thilawa Special Economic Zone (TSEZ)
Sample Designated as : Ambient Air Quality Analysis

Sampling Location : AQM 1 (August _TSEZ)

Date Time Cco NO2 TSP PM10 SO2
D.M.Y H.M.S ppb ppb pgm3 | o g/m3 ppb
27.8.2014 | 12:00-13:00 0.00 21.35 2255 23.55 025
27.8.2014 | 13:00-14:00 10.07 12.42 19.28 1393 0.10
27.8.2014 | 14:00-15:00 0.00 14.87 17.48 19.58 0.00
%7.8.2014 | 15:00-16:00 0.00 17.22 50.85 40.45 0.00
27.8.2014 | 16:00-17:00 0.00 8.47 177.33 104.72 0.00
27.8.2014 | 17:00-18:00 6.32 3.18 85.07 51.13 0.00
27.8.2014 | 18:00-19:00 0.45 6.38 30,52 29.53 11.56
27.8.2014 | 19:00-20:00 23.10 10.58 7292 41.15 0.00
27.8.2014 | 20:00-21:00 8.32 16.77 17.32 13.00 0.00
27.8.2014 | 21:00-22:00 2.95 1743 9.20 11.42 0.00
27.8.2014 | 22:00-23:00 275 19.62 19.45 15.85 0.00
27.8.2014 | 23.00-00:00 1.30 17.18 14.72 13.47 200
28.8.2014 | 00:00-01:00 7.05 16.48 15.82 20.00 1.00
28.8.2014 | 01:00-02:00 0.00 14.17 17.60 23.05 0.15
28.8.2014 | 02:00-03:00 0.00 14.17 14,98 15.07 0.00
28.8.2014 | 03:00-04:00 0.00 18.72 31.34 24,10 0.00
28 8.2014 | 04:00-05:00 0.00 15,50 1.80 13.70 0.00
28.8.2014 | 05:00-06:00 0.00 6.88 4.18 573 0.00
28.8.2014 | 06:00-07:00 60.87 12.02 32.88 23.80 0.00
28.8.2014 | 07:00-08:00 100.60 19.03 18.70 17.95 0.00
2%.8.2014 | 08:00-09:00 123.70 17.05 6.22 4,57 25.45
22.8.2014 { 09:00-10:00 15.33 29.10 30.57 2087 0.00
2%.8.2014 | 10:00-11:00 16.57 16.28 3.53 3.12 0.00
28.8.2014 | 11:00-12:00 0.00 26.22 31.97 23.77 0.00
MAX 24hours 128.7000 | 29.1000 | 177.3333 | 104.7167 | 25.4500
MIN 24hours 0.0000 ] 3.1833 1.8000 3.1167 | 0.0000
Average | 24hours 16.2236 | 154830 | 31.0949 | 24.2717 | 1.6879

ppm ppm mg/m3 | mg/m3 ppm
MAX 24hours 0.1287 0.0291 0.1773 0.1047 0.0255
MIN 24hours 0.0000 | 0.0032 | 0.0018 0.0031 | 0.0000
Average | 24hours 0.0162 | 0.0155 | 0.0311 0.0243 | 0.0017




Resource & environment Myanmar Co., Ltd.
Clieni : Myanmar Japan Thilawa Development Lid.
Issued Date : 25-8-2014
Analysis Report
Project Name : Thilawa Special Economic Zone (TSEZ)

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

Date Time CO NO2 TSP PM10 SO2
D.MY HM.S pph ppb )3 §Im3 i glfm.'} ppb
28.8.2014 | 12:00-13:00 22,52 15.15 12.43 5.98 0.00
28.8.2014 | 13:00-14:00 13.47 18.13 28.43 18.10 0.00
28.8.2014 | 14:00-15:00 0.00 27405 45.25 32.82 0.00
28.8.2014 | 15:00-16:00 ¢.00 15.47 35.33 21.10 26.00
28.8.2014 [ 16:00-17:00 0.00 27.42 5942 39.55 0.00
28.8.2014 | 17:00-1%:00 0.00 17.85 24,58 14.40 2.55
28.8.2014 | 18:00-19:00 0.00 23.60 63.22 41.80 0.00
28.8.2014 | 19:00-20:00 0.00 4.55 37.12 25.72 0.00
28.8.2014 | 20:00-21:00 6.22 12.30 47.50 39.02 1.50
28.8.2014 | 21:00-22:00 678.57 14.80 43.58 45.12 0.00
28.8.2014 | 22:00-23:00 76.18 13.87 899.62 47.20 0.00
28.8.2014 | 23:00-00:00 8.83 16.30 711.35 18.93 11.55
29.2.2014 | 00:00-01:00 1.88 17.97 1.00 31.42 0.00
29.8.2014 | 01:00-02:00 0.00 17.02 1.00 24.78 0.00
20.8.2014 | 02:00-03:00 1.17 18.13 1.00 17.58 0.00
29.8.2014 | 03:00-04:00 0.00 18.67 1.00 18.98 2.00
29.8.2014 | 04:00-05:00 0.00 17.35 1.00 16.57 0.00
29.8.2014 { 05:00-06:00 0.00 14.54 1.00 13.92 0.00
20.8.2014 | 06:00-07:00 0.00 3.80 1.00 3.00 0.00
29.8.2014 | 07:00-08:00 0.28 4,45 418 2.18 2.15
29.8.2014 | 08:00-09:00 5.32 2203 13.17 2352 0.00
20.8.2014 | 09:00-10:00 18.73 21.18 1.00 443 0.00
29.8.2014 | 10:00-11:00 7.89 25.39 1.00 9.79 0.00
29.8.2014 | 11:00-12:00 1.12 15.95 59.56 16.73 0.11

MAX 24hours 678.5667 | 27.4167 | 899.6167 | 47.2000 | 26.0000
MIN 24hours 0.0000 | 3.8000 | 1.0000 | 2.1833 | 0.0000
Average | 24hours 350010 | 16.7900 | 87.4477 [ 213185 | 1.9108

ppm ppm mg/m3 | mg/m3 ppmn

MAX 24hours 0.6786 | 0.0274 0.8996 | 0.0472 3} 0.0260
MIN 24hours 0.0000 | 0.0038 0.0010 | 00022 | 0.0000
Average | 24hours 0.0351 0.0168 00874 | 0.0213 | 0.0019




Resource & environment Myanmar Co., Ltd.
Client : Myanmar Japan Thilawa Development L.td.
Essued Date ; 25-8-2014
Analysis Report
Project Name : Thilawa Special Economic Zene (TSEZ)

Sample Designaied as : Ambient Air Quality Analysis
Sampling Location : AQM 1 (August _TSEZ)

Date Time CO NO2 TSP PM10 S02
D.MY H.M.S ppb pphb pgm3 | pg/m3 | ppb
29.8.2014 | 12:00-13:00 0.00 13.92 1.00 8.85 240
29.8.2014 | 13:00-14:00 0.00 13.02 343 9.73 0.14
29.8.2014 | 14:00-15:00 0.00 20.55 110.78 18.48 0.00
29.8.2014 | 15:00-16:00 0.00 18.42 111.30 15.87 2.00
29.8.2014 | 16:00-17.00 0.00 17.20 125.63 31.83 0.00
29.8.2014 | 17:00-18:00 0.00 18.33 167.87 2283 0.00
29.8.2014 | 18:00-19:00 21.32 16.12 71.00 4470 0.00
20.8.2014 | 19:00-20:00 292 14,37 1.00 44.12 0.00
29.8.2014 | 20:00-21:00 0.00 12.28 1.00 40.22 0.00
29.8.2014 | 21:00-22:00 028 12.20 1.00 29.08 0.00
29.8.2014 | 22:00-23:00 0.00 14.33 1.00 23.08 0.00
29.8.2014 | 23:00-00:00 0.00 17.42 1.00 40.65 18.25
30.8.2014 | 00:00-01:00 17.83 5.77 35.00 20.05 .00
30.8.2014 | 01:00-02:00 87.75 10.77 7.12 18.72 0.00
30.8.2014 | 02:00-03:00 175.32 14.03 1.00 1592 0.00

30.8.2014 | 03:00-04:00 222.56 12.32 1.60 15.32 0.00
30.8.2014 | 04:00-05:00 201.13 14.00 22.20 15.40 0.00
30.8.2014 | 05:00-06:00 189.34 13.00 42.34 11.23 11.85
30.8.2014 | 06:00-07:00 50.00 23.00 64.00 30.60 0.00

30.8.2014 | (7:00-08:00 0.00 3868 182.84 2.36 0.00
30.8.2014 | 08:00-09:00 0.37 30.82 98.38 3.38 0.00
30.8.2014 | 09:00-10:00 0.00 16.45 692.85 7.00 3.00

30.8.2014 | 10:00-11:00 22.53 14.13 1105.13 13.50 0.00
30.8.2014 | 11:00-12:00 31.20 14.40 39.08 9.9¢ 0.00

MAX 24hours 222.5588 | 38.6800 | 1105.1333 | 44.7000 | 18.2500
MIN 24hours 0.0000 | 57667 | 1.0000 | 23600 | 0.0000
Average | 24hours 426061 | 16.8988 | 1202901 | 20.5575 | 1.5683

ppm ppm_ | mg/m3 | mg/m3 | ppm
MAX 24hours 02226 | 00387 | 1.1051 | 0.0447 | 0.0183
MIN 24hours 0.0000 | 0.0058 | 0.0010 | 0.0024 [ 0.0000
Average | 24hours 00426 | 00169 | 01203 | 0.0206 | 0.0016




Appendix 2

Laboratory Result



PROJECT NAME; Water Quality Monitoring in Thilawa SEZ
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i BOD, COD Chromium Remark
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i

3.9

(May Aye Lwin) %
Investigation B kL
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1.

RESULT OF AIR AND WATER QUALITY MONITORING

Introdoction

This is the third report for Air and water quality monitoring at Thilawa Special Economic Zone (TSEZ).
This report sets out the environmental monitoring required throughout the construction of the Thilawa
Special Economic Zone. The terms of reference for monitoring are shown in Table 1. The lecation ol

air and water monitoring points are shown in Figure 1 and Table 1.

Terms of Reference for Monitoring

Table 1 Terms of reference for air and water quality monitoring at TSEZ.
[ Dascription Frequency Location
mﬂ:—ﬂ TSR I PMID 1 timea Al congiruction sha
Smaiiths (fpoirt)
Ve asin water quality pH, 55, D0, B0, GG, Calferm Tl | 2rarils | Al the creak upsiream e dovwretream wiikh
cour, ail and gresss, cREGMEIT b5 crpssed the car road (4points)
Lirdarground wabar pH, 85, O, BOD, CO0, Colform 1t 2manths | Tube wall inslde of Mosgvoswen Monastery
U, all and R, chiromidm 41 poant|
Monitoring Instrument for Air and water
Mo, Instrument Brand & | Measurement/
P odel Parameter
1. Environmental | HAZ- OO, MOy, MO,
Perimeter Air | SCANNER | 505, PM (2.5],
Monitoring FMI {10}, VOLS,
System EPAS Relative
Humidiky,
Temperature,
Wind Spesd,
Wind Direction
3 AMpha Battle Wildiife
{Weter Samgler) | Supply
Company™
Indonesia




So far, there is no environmental standard for ambient air quality in Republic of Myanmnar, the survey !
result was evaluated by comparing with the standards in neighbouring country like Thailand, Vietnam, :
Fapan 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 i
others were compared with the standards in Japan. 5

Table 2 Survey Parameters for Air Quality

ttem Averaging Japan Thailand Vietriam If¢
nerind

50, 10 min - - - 0.5mg/m’

1hour 0.1ppm B.3ppm 0.35mg/m* 0.125mg/m’{InterimTarget-1}
0.05mg/m*{InterimTarget-2)
0.02mg/m*(Guideline)
24hours 0.04ppm D.12ppm 0.125 mg/m* -
1 year - 0.05mg/m” -
NG, 1hour - 0.17ppm - 0.2mg/m*
24hours 0.04-0.06ppm - - -
1 year - 0.03ppm - 0,04amg/m’
NOx lhour - - 0.2mg/m’
24hours - - 0.04mg/m®
[} lhoyr -- 30ppm _30mg/m* -
Shours 20ppm - 10mg/m® -
2dhgurs 10ppm Sppm - -
TSP 1hour - - 0.3mg/m® -
24haurs - 0.33mg/m* 0.2mg/m’ -
1 year 0.10mg/m’ 0.14ma/r’ -

Phhe 24hours - 0.12mg/m’ 0.15mg/m’ 0.15mg/m*{InterimTarget-1)
0.10me/m(interimTarget-2)
0.07mg/m’ (InterimTarget-3}

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

SPM 1hour 0.2mgfm® - - -

24hours 0.1mg/m’ - - -

Pz 24hours 0,035mg/m* 0.05mg/m’ - 0.075mg/m*{InterimTarget-1)

0.05mg/m*{InterimTarget-2)

0.0375mg/m’{InterimTarget-3}

1year 0.018mg/m’ 0.025mg/m’ - 0.035mg/m3{InterimTarget-1)
0.025mg/m*{InterimTarget-2)

0.015mg/m*(interimTarget-3)

Ozone 1hour - 0.10pprn 0.3mg/m® -

Shourdsily . 0.07ppm 0.2mg/m’ 0.16mg/m{InterimTarget-1)
. 0.1mg/m*(Guideline}
1year - 0.04ppm 0.1amg/m’ -

O 1hour 0.06ppm - - -

Fb 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, Japan
NotificationsofNationalEnvironmentalBoardNo. 10, 24,28,33, and 36, Ministry of Natural Resources and
Environment, Thailand
National Ambient Air Quality Standard (TCVN5973:2005), Ministry of Stience and Technology in Vietnam
Environmental, Health, and Safety Guidelines, General EHS Guidelines, IFC, 2007




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

Analysis Report

Project Meme : Thilawa Special Ecomommic Zone (TSEZ)
Sample Designated as : Ambient Air Quality Analysis
Sampling Location = AQM 1 (August _TSEZ)

Ezseed Date : 25-8-2014

Diate Time Co NOZ TSP | PMID | 502
| D.M.Y | M5 ppb ppb_ | pgmd | pgmd | ppb
30.8.2014 | 12:00-13:04 20.50 14.60 748 17.30 .00
__32._!_@!}!1 13:00- 140 11927 13.28 1.00 3195 24.00
A0.E2004 | 14:00-15:040 (.00 13.15 1267 45817 AL00
IE2004 | 15001600 000 1593 105.73 G915 .90
J0.E.2004 | 16:0H=17400 .00 1855 55070 4% .80 0,00
H;g;a_gugq [ Toibk=18 0 1,00 13.58 jzm 1542 i
3082014 | 18:00-19-00 0,06 1305 29.0% 15.48 A1.60
30.8.2014 | 19:00-20:00 0.0 14,58 16.02 1720 0.00
3082014 | 20:00-21:00 00,06 5.90 1.75 3.70 .00
30.8.2014 | 21:00-22:00 0.00 17.43 22.73 27.88 0,0H}
30820104 [ 22:00-23:00 0.0 1279 9. 14.08 0K}
3052014 [ 23:00-040:00 .00 5323 24,10 1603 0.0k
3182004 | (pO0-00 {6 {00 T8 5437 425 0,
182004 ﬂ]:ﬂﬂ-—ﬂlﬂm }.72 578 210 6.53 2.0
3182004 | OX00-03 A 0o a.52 I6.58 12.68 {0
31.8.2014 | 0F:00-04:-00 0,00 262 14.07 1093 (1AM
J1.8.20004 | D-05:00 0,00 10.68 108 12.10 0.
31.8.2014 | 05-00-06-00 0.00 .22 956 1127 4,00
G318 2004 | 06:00-07:00 (1M R.59 .07 178 0,00
3182014 | 07:00-08:00 e T.03 14.55 15.53 0,00
3182004 | OR:00-40%:00 168.32 26.25 f1.50 A6.A5 {00
A8 2004 | 0Fr0i-10:00 168.32 24,25 §1.50 4645 .00
__;H_B.gu;d LA R .00 1775 2612 2843 .00
3182014 | 1 Eel-12-00 18.82 11,25 19,13 1558 .30
M 2dbours [62.3167 | 26,2500 | 105.7333 | 69,0500 | 31.6000
b 24hours 0,1 5.89000 1 GOO0 AT | 0000
Averspe | Jdhours B o646 | 131008 | 23TITL | 227282 | 2BG6T
ppm ppm | mg/md | mgim3 | ppm
MAX * A hours 01683 | 00263 | 0,057 | 0.0692 | 0.0316
i L) 2dhours 0.0000 0.0 55 R T 00037 | L0000
Average 24hours {0240 ﬂlill'ltj 1 023y 00227 | 00029




Resource & environment Myanmar Co., Ltd.

Client : Myanmar Japan Thilawa Development Ltd.

Analysis Report

Project Name : Thilawa Special Economic Zone (TSEZ)
Sample Designated as : Ambient Air Quality Analysis
Sampling Location : AQM 1 (August _TSEZ)

Issued Date : 25-8-2014

Date Time cO NO2 TSP PM10 502
DMY | HMS ppb ppb_ | pgm3 | pom3 | ppb
31.8.2014 | 12:00-13:00 152.77 1490 66.37 32,75 2.00
31.8.2014 | 13:00-14:00 82.50 22,35 42.58 3342 0.00
31.8.2014 | 14:00-15:00 0.00 13.65 50.85 31.17 0.00
31.8.2014 | 15:00-16:00 0.00 17.75 60.37 4992 0.00
31.8.2014 | 16:00-17:00 0.00 16.87 55.70 35.87 0.00
31.8.2014 | 17:00-18:00 0.00 13.38 23.87 20.80 0.00
31.8.2014 | 18:00-19:00 217 5.87 245 4.13 2945
31.8.2014 | 19:00-20:00 28.63 14.08 17.18 11.27 0.00
31.8.2014 | 20:00-21:00 20.28 9.10 39.95 25.90 0.00
31.8.2014 | 21:00-22:00 12,93 10.70 38.53 23.00 0.00
31.8.2014 | 22:00-23:00 .00 10.28 4377 28.75 31.50
31.8.2014 | 23:00-00:00 0.00 9.75 73.90 50.88 0.00
1.9.2014 | 00:00-01:00 0.00 8.18 36.72 21.97 0.00
1.9.2014 | 01:00-02:00 0.00 11.48 10.13 1775 0.00
1.9.2014 | 02:00-03:00 0.00 16.17 17.03 31.55 0.00
1.9.2014 | 03:00-04:00 0.00 10.08 5.52 12,535 14.00
1.9.2014 { 04:00-05:00 0.00 858 8.67 9.75 31.70
1.9.2014 | 05:00-06:00 0.35 12.90 26.58 32.12 0.00
1.9.2014 | 06:00-07:00 0.00 11.90 77.67 83.17 5.00
1.9.2014 | 07:00-08:00 26.78 6.33 25.00 19.00 0.00
192014 | 03:00-09:00 130.45 13.30 15.22 }1.13 0.00
1.9.2014 | 09:00-10:00 206.55 1428 46.92 31.67 0.65
1.9.2014 | 10:00-11:00 143.10 13.87 51.23 27.25 0.00
1.9.2014 | 11:00-12:00 148.00 14.28 38.03 20.73 0.00
MAX 24hours 206.5500 | 22.3500 | 77.6667 | 88.1667 | 31.5000
MIN 24hours 0.0000 | 5.8667 | 2.4500 | 4.1333 | 0.0000
Average | 24hours 39.9799 | 12,5292 | 36.5514 | 27.9785 | 3.5958
ppm ppm | mg/m3 | mg/m3 | ppm
MAX 24hours 0.2066 | 0.0224 | 0.0777 | 0.0882 | 0.0315
MIN 24hours 0.0000 | 0.0059 | 0.0025 | 0.0041 | 0.0000
Average | 24hours 0.0400 0.0125 | 00366 { 0.0280 | 0.0036




Report No. :2014-00939/001-1 (Page 1 of 1) issued date : September 4, 2014

CLIENT : RESOQURCE AND ENVIRONMENT MYANMAR CO., LTD.
CONTACT : Ms. Pwint Pwint
ADDRESS : B702 Delta Plaza, Shwegondaing Rd., Bahan, Yangon, Myanmar

Tel. +959-73013448 Fax. +951-552901

E-mail : pwini@enviromyanmar.net

Analysis Report

PROJECT NAME : Water Quality Monitoring in Thilawa SEZ
SAMPLE DESIGNATED AS : Water Quality SAMPLING DATE - August 14, 2014
SAMPLING LOCATION : Thilawa, Myanmar SAMPLING BY  : Client
e el SW4_
Total Coliform Bacteria | MPN/1OOmL - _ 330
Fecal Coliform Bacteria | MPN/10OmML | - <11 49 | 7 330
E.Coli MPNAOOML | - <1.1 120 | >23 12 16
Remark: - Analysis Methods followed fo the Standard Methods forthe Exanunatron of Waler and Wastewsier endorsed
by American Public Health Association (APHA), American Water Wou'ks Association (AWWA)and Water
Environment Federation (WEF). ) )
- LOQ = Limit of Quantitation
Siriporn Imwilawan)y - _ . (Thepson Yommana)
License ID : 2-010-A-1793 _ o : I__icense 1D : 2-010-A-333

SGS (THAILAND) LIMITED -
TY/ClientVVMWs -

WARNING: The sample{s) to which {he tindings regorded hereir ithe "Fin'ding’] retate was{ware) drawn and J or provided by the Client or by a
thurdd party acting al the Client's direction. The Findings constiute no warranty of the sample's representativencss of any goods and strictly relatae
1o the sample{s). The Company accapts no liabilty with regard 1o the origin or source frarm which the samplefs) Isfare said to be exiracted.



ANALYSIS REPORT ORIGINAL

Job Ref: SET3Z2014
Date : 22.08.2014
Page 1of1

Chiant Name 3 RESOURCE AND ENVIRONMENT CO,, LTD
B-702 Dela Plaza, Shwagondaing Rd, Bahan Township,
Yangan, Myanmar

Projecl Name A Water Quality Monitaring In Thilawa SEZ (Near Thanlyin & Thitawa)
Sample Broughl By : Client
Sample Received Data - 18.08.2014
Anzlysed Date : 21.08.2074
Resullts (mgil)
Stations Commodity Name | LabCode | Total Suspended Solid | Dil & Grease
Method - - APHA 2540 D AFPHA 5520 B
S -1 Geownd Water 15114 28 KD
W2 Surface Watsr 15214 148 HD
SWL3 Surfaca Watar 15314 143 ND
B4 Surface Water 154014 318 7.4
SwW-a Surface Walter 15514 117 WD
- z 0.2
! Detection Lemil |
o e "~ End Of Report

SGS (Mysnmzr) L imited
-

(Nu Nu Y1)
Manager
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Resource & Environment Myanmar Lid.
B-702,/401 Delta Plaza Building, Shwepondaing Rd., Bahan, Yangon, MYANMAR

Tel: (959) 7301 3448; Fax: (951) 552901

WA ERVIngmTyYanmar.net




1.

RESULT OF WATER QUALITY MONITORING
Introduction

Water sample were collected on 9* Jung 2012 for water quality monitoring 4t Thilawa Special
Economic Zone (TSEZ), This report sets out the environmental monitoring required throughout the
construction of the Thilawa Special Economic Zone. The terms of reference for monitoring are shown
in Table 1, The location of air and water monitoring points are shown in Figure 1 and Table 1.

Terms of Reference for Monitoring

Table 1 Terms of reference for air and water quality monitoring at TSEZ.
“_“'"I'E'“" —____ltems Frequency Location
A Quality TSP I PO 1 ime/ At construction sia
_ Imonthe {1poi]
weta wabar quaily [H, B8, D0, 800, GO0, Galform Thma | Zmonihs | ALhe cresk upsiream snd downstrasm which
eounk, of and gresse. sheomiim is crogsed tha car road {Speirds
Urderground water pH, 58, DO, BOO, COO0, Colfarm time dmonths | Tubs well, & inside of Mosgyoswan
courd, of and grease, chromivm orastary {1 pointy
Monitoring Instrument for Air and water
Mo, Instrument Brand & | Measurement;
Model Farameter
1. | Environmental | HAZ- €0, MO, NO,
Perimeter Air | SCANNER | 505, PM |2.5),
Monitoring PM (10}, VO,
System EFAS Relative
Humidity,
Temperature,
Wind Speed,
Wind Direction
3 Alpha Bottle ‘Willkdlife
[Water Sampler) Supply
Campany®
Indonesia




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 neighbouring country like Thailand, Vietnam,
Japan and TFC (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 Survey Parameters for Air Quality

ttem Averaging fapan Thalland Vietnam 1FC
period
50, 10 min - - - 0.5mg/m’
1hour 0.1ppm 0.3ppm 0.35mg/m* 0.125mg/m’(interimTarget-1)
0.05mg/m{InterimTarget-2}
0.02mg/m? (Guideline)
24hours 0.04ppm 0.12ppm 0.125 mg/m® -
1 year - 0.05ma/m® -
N, lhour - 0.17ppm - 0.2mgfm*
24hours 0.04-0.06ppm - - -
1year - 0.03ppm - 0.04mg/ro’
NOX 1hour - - 0.2mg/m’
24hours - - 0.0ame/m*
o 1hour - 30ppm 30mg/m’ -
ghours 20ppm - 10me/m® -
24hours 10ppm 9ppm - -
TSP 1hour - - 0.3mg/fm® -
24hours - 0.33mg/m’ 0.2mg/m’® -
1 year 0.10mg/m* 0.14mg/m® -
PMys 24hours - o.12mg/m* 0.15mg/m’ 0.15mg/m’ (InterimTasget-1)
0.20mg/m*(InterimTarget-2)
0.07 mg/m’{InterimTarget-3}
1 year - 0.05mg/m* 0.05mg/m® 0.07mg/m*{InterimTarget-1)
0.05mg/m® ((nterimTarget-2)
0.03mg/m*(InterimTarget-3}
SPM 1hour 0.2mgfm’ - - -
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)
1year 0.015mg/m’ 0.025mg/m* - 0.035mg/m’{InterimTarget-1)
0.025mg/m’(InterimTarget-2)
0.015mg/m{InterimTarget-3)
Ozone 1hour - 0.10ppm 0.3mg/m’ -
ghourdaily - 0.07ppm 0.2mg/m’ 0.16mg/m’ (interimTarget-1)
. 0.1mg/m*{Guideling]
1 year - 0.04ppm 0.14mg/m’* -
X 1hour 0.050pm - - .
Ph 24hours - - 0.0015mg/m*
1 month - 0.0015mg/m® -
1 year - - (.0005me/m*

Source: National Alr Quality Standard in Japan {CircularNo.25,1973, originally),Ministry of Environment, Japan
NotificationsofNationalEnvironmentalBoardNo.10, 24,28,33, and 36, Ministry of Natural Resources and
Environment, Thailand
National Ambient Alr Quality Standard {TCVN5973:2005), Ministry of Science and Technology in Vietnam
Environmental, Health, and Safety Guidelines, General EHS Guidelines, IFC, 2007
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2. Water Quality Monitoring

Methodology

Sampling and preservation method

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

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

Table 1 Field Equipment for Water Quality Survey

No. Equipment Manufacturer Qriginate Model
Country
1 pH meter HANNA USA HI7600829-1 pH Sensor
2 DO meter HANNA USA HI7609829-2
3 Digital Water Velocity Meter Global Water Flow Probe LSA FP 211
4 Alpha Bottle (Water Sampler) Wildlife Supply Company® Indonesia -
Table 2 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 mi plastic bottle Sulfuric acid, Refrigerate
3  |BODg 1,800 mi plastic bottle Refrigerate
4  |Heavy metals 500 ml plastic bottle HNQ; Refrigerate
5  |Bacteria 200 mi glass bottle (Steritize})  |Refrigerate
6 |Others 1,300 mi polyethylene bottle  |Refrigerate
Test method
The following table provides the test method for water quality.
No tem Analysis method
1 pH HI7609825-1 pH Sensor
2 Suspended Solids Gravimetric method
3 | Dissolved Oxygen (DO) HI7609829-2 Galvanic dissalved oxygen (D.0) sensor
4 Chemical oxygen demand{COD) Dichromate method
5 Biochemical oxygen demand(BODs; Direct inoculation method
6 Oil & Grease APHA-AWWA-WEF Method
7 Chromium {Cr} {mg/) APHA-AWWA-WEF Method
8 E. coliform, Fecal coliforms, total coliforms | ADAC Petrifilm Method




Monitoring Result (June)

Samples Collected Date — 9 june 2014

No Ttom GW-1 | SW-Z | SW-3 | SW-4 | Standard* | Usit

1 pH 7.49 8.80 8.17 8.84 59

2 Suspended Solids 3763 517 802 3601.5 Max. 30 mg/l

3 Dissolved Oxygen { DO) 3.59 347 6.49 6.45 B mg/l

4 Chemical oxygen 13.8 14.7 235 21.5 Max. 60 mg/l
demand(COD)

5 Biochemical oxygen 6 4 10 5 Max. 20-60 mgA
demand(BODs

6 Oil & Grease ND 1.6 1.9 Max. 5 mg/l

E Chromium (Cr) (mg/1) 0.021698 | 0.005955 | 0.026498 | 0.013545 Max. 0.5 mg/l

8 E. coliform 0 1x10? 8x10? 1x102 - cf/100ml
Fecal coliforms 0 6x10* 1L.7x10% | 1.8x10° - cfu/100mt
Total coliforms 0 7x10? 2.5x108 [ 1.9x10 - cfi/100m)

* Waste water quality standard, Ministry of Industry.

Shaded area shows higher than Standard.

Result of the Water Quality Monitoring (August)

The result of August water quality monitoring was shown in above table. According to the laboratory
analysis, suspended solids concentration of all sampling stations are higher than the standard. The
possible reasons is the increasing of insoluble particulate matter during run off or discharging that can
be generated from the some construction activities and direct discharge of waste water disposal from
the upstream area. Qil and grease content in SW4 station is higher than the MOI standard. The
location of SW4 is the downstream channel and oil and grease content in all upstream stations (SW-2
and SW-3). The possible reason for oil and grease content higher than the standard is release of diesel
or petrol oil from some vehicles nearby the channel.

Compared with the previous monitoring result the following things are noted.

1. DO is decreased compared to the previous results.
2. BOD and COD are increased compared to the previous results.

Detailed of laboratory results are provided in appendix.



Laboratory Result



THE REPUBLIC OF THE UNION OF MYANMAR
MINISTRY OF LIVESTOCK , FISHERIES AND RURAL DEVELOPMENT
DEPARTMENT OF FISHERIES
FISH INSPECTION AND QUALITY CONTROL DIVISION

YANGON, MYANMAR

Test Report for Microbiological Analysis
: Water Quality Monitoring in Thilawa SEZ ( luna)

Name of Company : Resource and Environment Myanmar Co., Ltd.
Date of Received :23.6.2014
Date of Analysis @ 23.6.2014

Name of Project

Test Method | ADAC Petrifilm Method

Mo

Date of
Analysis

Detall of Samples
[ Watar |

Tetal Callforma
efuy/100mi

Fecal Colifonma
efu 100ml

E.coff
efu/100mi

Femarks

23.6.14

EW -1 Ground
Water
9.6.14

4]

0

23.6.14

S5W-2 surface
Water
9614

7x10°

Bx10°

110’

23.6.14

SW-3
surface Water
9.6.14

2.5 x10°

1.7%10°

8x10°

231.6.14

SV
surface Water
9,514

1.9 x10°

1LEx10"

1 x10°

Reference : The International Commission on Microblological Specification for foods { MCMSF, 1986} , B8/93 EC,
Guidalines for drinklng water quality WHO 1997 (2™ Edition) .

Analyesd by |

Evaluazed by: W /€,
D 3u Myo Thwe Thet { LIME
PhD Jepu B (Chommisty)
TM, Bead of Micro Lab Anu]g-lj‘:lghm Dimtlsu‘ _
Diepartment of Fisheries

Remorks: This result i3 respaneibls for the sampla in the lab,



ANALYSIS REPORT ORIGINAL

Job Ref: 451212014

Date ; 13.06.2014
Paga 1of1
Client Name RESOURCE AND ENVIRCNMENT CO.,LTD
B-702 Delta Plaza, Shwegondaing Rd, Bahan Township,
Yangon, Myanmar
Project Hams Waler Quality Moniloring In Thilawa SEZ
Semple BroughtBy  :  Client
Sample Recelved Dats :  10.06.2014
Analysad Date : 11062014
. Results (mg!l)
Stations Commodity Name | Lab Code Total Suspended
Method - - APHA 2540 D APHA 5520 B
1. GW-=1 GROUND WATER 1117114 ITe.3 Not Datected
2, SwW-2 SURFACE WATER 112114 517 1.6
3 EW-3 SURFACE WATER 11314 BO2 19
4, BW-4 SURFACE WATER 114H4 A601.5 B2
Detaciion Limit 2 02
End OH Report
SGS (Myanmarh].imited
g
MNu Mu Yi)
Manager

WARPME | Thas naepialid ic whish i1 fndags ecn sl e ftho *Findirggs] rolale weafwwre | Srewn wed | o preaicad by i CORN o0 &y 1 B parms asiegl ik e Cin
Mmmmmmmﬂhmmmmmmm#uﬂmu Tha Company eccepts e ksl wa g
|.n.|...-.u._.ﬂumqm-mmhmmm—munhmmuwm#hﬁmww
v B il 3 Besesa i o i Mywis b7 ORI i SnaE R ity Adertion incras 1 e sttian ol Esbiiy, indrmrification e Afsdictan Bause Sefred
Prmrminy, Aoy sk of s Hacurend f Bcis i mlarmaien Covlaina s hansgn iRt L Camgany's findisgy & te e of B9 intwrywriian Bl and wahin i e of
ity s, i iy, Thet Company's eslp spapoassity in S i lend ord iy sonumen o nol s iis pieb 0 8 VBeation fom susisiiag 56 e sfve ang
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st L P Rbasd war of g T
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L% istry of Agriculture and Irrigation

; ‘E? Irrigation Department
;E:Surver and Investigation Branch
e Soil Survey Section

Il and Water Analytical Laboratory

PROJECT NAME; Water Quality Monitoring in Thilawa SEZ

ot of the Republic of the Union of Myanmar

SAMPLE DESIGNATED AS; Water Qualicy SAMPLING DATE; 9.6.2014
SAMPLING LOCATION; Near Thanlyin &Thilawa ISSUED DATE  ;20.6.2014
SAMPLING BY j Clieat
ar Station Restlts (mg )
No BODS con Chromium(Cr)
1 GW-1 & 13.8 0.021698
2 SW-2 4 14.7 0.005955
3 SW-3 10 23.5 0.026498
4 SW-4 3 21.5 0.013545
B Highest desirable 6 mg/l 10
g level g =
5 —
g
=Z
_E' Maximum Concentration al maximum permissible 0.0l
; permissible level pollution s
5

Remark: Analytical mentions are ppb unit by AAS. But this unit is changed as mg/L

according to the standard of WHO unit.



RESULT OF WATER QUALITY MONITORING

1. Introduction

Water sample were collected on 9% June 2012 for water quality monitoring st Thilawa Special
Economic Zone (TREZ), This repornt sets out the environmental monitoring required throughout the
construction of the Thilawa Special Economic Zone, The terms of reference for monitoring are shown
in Table 1, The location of air and water monitoring points are shown in Figure 1 and Table 1

Terms of Reference for Monitoring

Table 1 Terms of reference for air and water quality monitoring at TSEZ.
Deseriplion items Frequency Location
B Crugiity TEF [ PMID 1 e § Al corsbnuclian sie
_ dmanths {1paint}

Waste waler qualty | | BH, 59, UG, BOO, COD, Colifom 1time | 2manths. [ A1 tha creek upstream eng downsiream which
count, oll and grasss, chomium ta prossed the ca moad inls

UndergroLnd wate oH, =500, " COD, Colom ftine Zmoniis. | Tube well, al insda of Meegyossan
sounl, ail and greass. chiamium Manasiery (1 pors)

Monitoring Instrument for Air and water

Ma. Instrument Brand & Measurement)
Model Parameter
1. | Environmental | HAZ- CO, NOg, NO,
Parimetar Air | SCANMER | S0, PM (2.5),
Monitoring PR (10], VOLS,
System EPAS Relative
Humidity,
Temperature,
Wind Speed,
Wind Direction
3 Alpha Bottle Wildlila
\Water Sampler] | Supply
Campamny®
Indonesia




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 neighbouring country like Thailand, Vietnam,
Japan and IFC (Table 2). The consuitant 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 Survey Parameters for Air Quality

Item Averaging Japan Thaitand Vietham IfFC
period
502 10 min - - - o.5me/m’
1hour 0-1ppm 0.3ppm 0.35mg/m® 0.125mg/m’{InterimTarget-1}
0.05mg/m*{InterimTarget-2}
0.02mg/m’[Guideline)
24hours 0.04ppm 0.12ppm 0.125 mg/m® -
; 1year - 0.05mg/m* -
NG, 1hour - 0.47ppm | - - 0.2mg/m*
24hours 0.04-0.06ppm - - -
1 year - 0.03pom - 0.0amg/m’
NOx 1hour - - 0.2mg/m*
24hours - - 0.04mg/m*
co 1hour - 30ppim 30mg/m’ -
shours 20ppm - 10mg/m* -
24hours i0ppm 9ppm - -
TSP 1hour - - 0.3mg/m® -
24hours - 0.33tme/m* 0.2mg/m* -
1 year 0.20me/m® | 0.34r08/m* -
PMyo 24hours - 0.12mgfm® 0.15mg/m’ 0.15img/m°{InterimTarget-1)
D-10mg/m*(InterimTarget-2)
0.07 mg/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}
SPM 1hour 9.2rmg/m’ - - -
24hours 0.1mg/m’ - - -
PMas 2ahours 0.035mg/m® 0.05mg/m’ - 0.075mg/m’ {InterimTarget-1)
0.05mg/m*(InterimTarget-2)
0,0375mg/mi{InterimTarget-3)
1vyear 0.015mg/m? 0.025mg/m* - 0.035mg/m*(InterimTarget-1)
0.025mg/m*{InterimTarget-2}
0.015mg/m’{interimTarget-3)
Ozone 1hgur - 0.10ppm 0.3mg/fm® -
Shourdaily - 0.07ppm 0.2mg/m’ 0.16mg/m*{InterimTarget-1)
. 0.1mg/m°(Guideline}
1 year - 0.04ppm 0.14mg/m? -
Ox Thouy 0.0500m - - -
Pb 24hours, - - 0.0015mg/m*
1 month - 0.0015me/m* -
1 year - - 0.0005me/m®

Source: National Air Quality Standard in Japan {CircularNo.25,1973, originally),Ministry of Environment, Japan
NotificationsofNationalEnvironmentalBoardNo. 10, 24,28,33, and 36, Ministry of Natural Resources and
Environmenit, Thailand
National Ambient Air Quality Standard {TCVN5973:2005), Ministry of Science and Technology in Vietnam
Environmental, Health, and Safety Guidelines, General EHS Guidelines, IFC, 2007
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2. 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 (DO), electrical conductivity (EC), were measured at
each site concurrently with sample collection. Al samples were kept in iced boxes and were

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

Table 1 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 2 Container and Preservation Method for Water Samples
No |Parameter Container Preservation
1 |Oif and Grease 1000 mi glass bottle Sulfuric acid, Refrigerate
2 [cOoD 500 ml plastic bottle Sulfuric acid, Refrigerate
3 |BODs 1,800 mi plastic bottle Refrigerate
4  Heavy metals 500 mi plastic bottle HNO; Refrigerate
5 |Bacteria 200 ml glass bottle {Sterilizej _ |Refrlgerate
B |Others 1,800 mi polyethylene bottle  |Refrigerate
Test method
The following table provides the test method for water quality.
No Item Analysls method
1 pH HI7609823-1 pH Sensor
2 Suspended Solids Gravimetric method
3 | Dissolved Oxygen (DOQ) HI7609229-2 Galvanic dissolved oxygen (D.0) sensor
4 | Chemical oxygen demand(COD} Pichromate method
5 Biochemical oxygen demand{BODs) Direct inoculation method
[ Oil & Grease APHA-AWWA-WEF Method
7 | Chromium {Cr} {mg/l) APHA-AWWA-WEF Method
8 E. coliform, Fecal coliforms, total coliforms | ADAC Petrifilm Method




Monitoring Result {June)
Samples Collected Date — 9 June 2014

No Item GW-1 SW-2 SW.3 SW-4 Standard* Unit

1 pH 749 8.80 8.17 8.84 5.9

2 Suspended Solids 376.3 57 802 3601.5 Max. 30 megfl

3 Dissolved Oxygen { DO) 3.59 5.47 6.49 6.45 - mg!l

4 Chemical oxygen 13.8 14.7 3.5 21.5 Max. 60 mg/l
demand(COD)

5 Biochemical oxygen 6 4 10 5 Max. 20-60 mg/l
demand(BODs)

& Gil & Grease ND 1.6 1.9 Max. 5 mgfl

7 Chromium {Cr) (mg/1) 0.021698 | 0.005955 } 0.026458 . Max. 0.5 mgfl

3 E. coliform 0 1x10% 8x10? - cfw/100ml
Fecal coliforms 0 6x10* 1.7x103 - cfu/100m!1
Total coliforms 0 Tx 192 2.5x1¢° - <fi/100ml

* Waste water quality standard, Ministry of Industry.
Shaded area shows higher than Standard,

Result of the Water Quality Monitoring (August)

The result of August water quality monitoring was shown in above table. According to the laboratory
analysis, suspended solids concentration of all sampling stations are higher than the standard. The
possible reasons is the increasing of insoluble particulate matter during run off or discharging that can
be generated from the some construction activities and direct discharge of waste water disposal from
the upstream area. Oil and grease content in SW4 station is higher than the MOI standard. The
location of SW4 is the downstream channel and oil and grease content in all upstream stations (SW-2
and SW-3). The possible reason for oil and grease content higher than the standard is release of diesel

or petrol oil from some vehicles nearby the channel.
Compared with the previous monitoring result the following things are noted.

1. DO is decreased compared to the previous results.
2. BOD and COD are increased compared to the previous results.

Detailed of laboratory results are provided in appendix.




Laboratory Result



ANALYSIS REPORT ORIGINAL

Job Rel: 451272014
Date: 13.065.2014
Page 10of1

Client Name 3 RESOURCE AND ENVIRONMENT CO.,LTD
B-702 Delta Plaza, Shwegondaing Rd, Bahan Township,
Yangaon, Myanmar

Project Names - Water Quality Monilaring In Thiawa SEZ
Sample Brought By Cliant
Sample Received Dals : 10.08.2014
Analysed Date s 11.06.2014
Results {mgll}
Stations Commodity Name | Lab Code Total Suspended oll & Groass
Solid
Mathod - - APHA 2550 D APHA 5520 B
1. GW-=-1 GROUND WATER 11114 376.3 Mot Detected
2. SW-2 SURFACE WATER 112114 817 1.6
3 8W-3 SURFAGE WATER 11314 BO2 1.8
4 EW-4 SURFACE WATER 114114 3601.5 82
Detection Limit 2 | 0.2
End OF Repart
SGS (Myanmar)Limited
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THE REPUBLIC OF THE UNION OF MYANMAR
MINISTRY OF LIVESTOCK , FISHERIES AND RURAL DEVELOPMENT
DEPARTMENT

OF FISHERIES

FISH INSPECTION AND QUALITY CONTROL DIVISION

“‘I : e I'f
1] H
t&m—@ 52

Test Report for Microbiological Analysis
Name of Project @ Water Quality Monitoring in Thilawa SEZ | Juns)

Name of Company : Resource and Environment Myanmer Co., Ltd.
Date of Recelved : 23.6.2014

Date of Analysis  : 23.6.2014

Test Method : ADAC Petrifilm Method

Cate of
Analysis

Cretadl of Samples
[ Watar)

Total Coliferms
cfu/100mi

Fecal Coliferms
efuf100ml

E colf
efu/100ml

Remarks

23.6.01

GEW -1 Ground
Water
9.6.14

0

23.6.14

SW-2 surface
Water
9.6.14

T

6x10°*

w10’

23.5.14

SW-3
surface Water
9.5.14

2.5 x10°

1.7x10°

gx10°

23.6.14

-4
surface Water
9.6.14

1.9 x10°

18x1l

1 x10°

Reference = The International Commission an Microblologica! Specification for foods [ IOMSF,1586) , 38/83 EC,
Guidalines for drinking water quality WHO 1997 (2™ Edition) .

Anabyzed by -

ﬂm'l%m
0

Evntuarcd by:

Ph.} Japan
TH, Head n?wi:m Lab

(R

Dr Su Myo Thwe

{ MR )
B.5¢ (Chemisiry)
j wls‘;';m
An om
of Fishenes

Bemarks: This result i raspongitle forthe s2mple in the [ab,




nent of the Republic of the Unisn of Myanmar

mistry of Agriculture and Irrigation

Irrigation Department

ey and Investigation Branch
Soil Survey Section

il and Water Analytical Laboratory

TA W, SAMFP

PROJECT NAME; Water Quality Monitering in Thilawa SEZ

SAMPLE DESIGNATED AS: Water Quality SAMPLING DATE; 9.6.2014

SAMPLING LOCATION; Near Thanlyin &Thilawa ISSUED DATE  ; 20.6.1014
SAMPLING BY ; Cllent

Sr Results (mg/1)
Z Station .
No BODS CoD Chromiam({Cr)
1 GW-1 & 13.8 0.021698
2 SW-2 4 14.7 0.005353
3 SW-3 10 235 0.026498
4 [SW~=1 3 215 0.013545
E Highest desirable
=
—E level & mgl 10 ma/l _
ﬁ —
o
<1
22
g Maximum Concentration at maximum permissible 3.0med!
= permissible level pallution AR
i~
£

Remark: Analytical mentions are ppb unit by AAS. But this unit is changed as ma/L
secording to the standard of WHO unit

(Whary Aye Lwin)
stafl OMcer (Lab) ':?
Soll Survey Seclion

and Investigation Branch
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Notse and Vibration Monitoring Report

1. Introduciisn

The monitonng points ave located in the Thilawa SEZ class A area, The site location is shown m Figure
L. Thilawa SEZ is located beside the Thanlvin and Kyauktan towns, about 20 km southeast side of
Yangon city ag shown in Figure 3.1-1. Project area with 400ha is center of Thilawa SEZ with an area of
about 2400 ha, Thilawa SEZ is surrounded by ning road and sccompanied with the container ports
along the Yaugon River,

There are 2 ways to access fo Thilawa SEZ from Yangon city, which are the route passing through
Thanlyin Bridge and the roote passing through Dagon Bridge,

@ FINTATUE N CORETRIGIRN G117 |

Thilawa SEZ :
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2. Environmenszl Standard

21 Noise
(1) Construction Phase

There is no noise standard of construction activities to receptors in Myauwmar and Intermational
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 countries.

In the south-cast Asia countries, only Singapore has the noise standard of construction aciivities 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 shalt comply with the moderate range of standard Singapore
standard (categorized as “Other 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 No:se Level in Construction Phase

Catugory | Day time {teq) E_\remug Titne {req) Night time (Leq)
: . (Tam-7pm) (7pm—10pm] II.Opm-Tam}
Residentlal houses and monastery Iocated Iess 75 dB &0 dB 35 dB
than 150m
Residential houses and monastery located
more than 150m from the construction site, 75dB 65 dB 65dB
office, commercial facitities, and factories

Noie) Evaluation point is at boundazy of building

, Table 2 Nmse Standard at Constructlon Stage in the Various Countries

" Mems Daytirne [!.eq) . Night tlme {Leq]
Japan Using heavy equnpments with high noise level 85 dB [Maxirum} .
{piling, excavating etc.)
Singapore Hospitals, schools, institutions of higher -
learning, homes for the aged sick, ete. 60 dB {7am ~ 7pm, 12hrs) 50 dB {7pm —7am, 12hrs)
Residentlat buildings located less than 150m
from the construction site where the noise is 75 dB (7am — 7pm, 12hrs} :g ig gpm -j.?prn, ;:1
being emitbed Opm ~7am, Shr
Other Buitdings 75 dB {7am — 7prn, 12hps) &5 dB (7pm — 7am, 12hrs)
UK In rural, suburban and urban areas away ! .
from main road traffic and industrial noise. 7048 {8:00-18:00}
Urban areas near main roads 72 df {8:00-18:00} -
USA Residential &0 dB {8hrs) 70 dB {8hrs})
Commercial 85 dB {ghrs) 85 dB {8hrs}
Urban Area with high ambient noise fevel Ambient Nolse Levet +10d8
{>65 dB)

Source: Noise Regulation Act, Japan (Law No.98, 1968, Amended No.33, 2006)
Environmental Proteotion and Management Act in Singapore (Chap.94A, Section 77, revised in 2008)

British Standard 5228: 1997 “Noise and vitxation control on open and sonstrachion sites™

Transit Noise and Vibration Impact Assessment, U.8. 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-
east 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 the

2|PageNoise & Vibration Monitoring Report{Second Time}



basis of the above information, target noise level 1s set as following concept and target ambient noise
level.

- According to baseline survey in the Project, ambient noise levels in the monastery i Thilawa
SEZ (Class A} are 53-60 dB in the daytime (6:00-22:00) and 44-58 dB m the nighttime (22:00-
6:00).

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

-  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 Amblent Noise Level in Operation Phase

Day'nrne {Leg) Evening Tima (Leq} * Night Time (Lag)
eatesorv ) _ _
. (Tamr?pm} . {7pr-10pm} - . -{30pm-7am) .
Sénsitive area suoh &8 Monastery 60 dB ] 55de 50 dB.
Residential houses 65dB 60dB 55dB
Commaercizl and industrlal Areas 70dB 65dB 60 dB

Note) Evaluation point ts at boundary of building

Table 4 Amblent Nonse Standard at Operahon Stage in South-East Countries

' lgéms Daytlrne (Leqll - nght ume {I.eq}
indonesla Noise standard for sensltive areas such as residences,
. 55 dB
hospitals, schools, places of religious worships
Noise standard for office and commercial 65 dB
Noise standard for commercial and service 704dB
Malaysia Sensitive Areas/ Low Density Residential Areas 55 dB (7am — 10pm, 15hrs) 50 dB {10pm — 7am, Shrs)
Sub Urban Resideniial - 60 dB (7am — 10pm, 15hrs) 55 dB (10pm ~ 7am, Shrs
Urhan Resldentlal &5 dB {7am ~ 10pm, 15hrs) &0 dB (10pm ~ Yam, Shrs
Commercial and Business 70 dB {7am — 10prn, 15hrs) 60 dB (10pm — 7aim, Shes}
Singapore Sensitive Areas 55 dB {7pm — 10pm, 3hr)
60 dB {7am — 7pm, i2hrs) 50 dB (10pm ~ Tam, Shr)
Residential Areas 60 dB {7pm - 10pm, 3hr)
55 dB {7am — 7pim, 1Zhrs) 55 dB {10pm — 7am, ohr)
Commercial Areas 65 dB {7pm — 10pm, 3hr)
70dB {7am - 7pm, 12hrs) 60 dB {1.0pm ~ 7am, Shr)
Thailand Moise standard 70 dB (24hrs)
Japan Sensitive Area {Class AA} 50 dB {6am — 10pm, 16hrs} 40 dB {10pm — 6pm, 8hrs)
Residential Area {Class A and Class B} 5% dB {6am — 10pm, 16hrs) 45 dB {10pm — 6pm, 8hrs)
Commercial and Industrial Area {Class C} 50 dB {Hawn — 10pm, 16hrs} 50 dB {10pm — 6pm, 8hrs)
IFC Residentlal; institutional, educational 55 dB {7am = 10pm, 15hrs)} 45 dB {10pw - 7am, Shys)
thdustrial; commercial 70 dB {7am - 10pm, 15hrs) 70 dB {10prn — 7am, Shirs}

Source: Nose Standard in Indonesia (KEP-43/MENLH/11/1996)
Effaet of Traffic Noise on Sleep: A Case Study in Serdang Raya, Selangor, Mataysia, Environment Asia, 2010
Environtnental Protection and Management Act in Singapore (Chap.94A, Section 77, revised in 2008)

Notification of Environmental Board No. 15 BE.2540(1997) under the Conservation and Enhancement of National Environmentai

Quality Act B.E.2535 (1992) dated March 12, B.E.2540 (1997) and Notification of Pollution Control Department ; Subject:
Calontation of Noise Level Dated August 11, B.E. 2540 (19297) in Thailand

2.2
3)

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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site. There was not any other noise source around the honse. The location of TNV-1 is shown in Figare
i

Figure 2 Location of TNV-1.

THY-2

THV-2 was sited at Mocgyoswun Monnstery Compound. The location was an open area beside monk
houses with about 250m from the car road. The road was paved with low traffic. Dominant sources of
noise were alanm song in the compound that ring thrice a day. There was not any other noise source
around the monastery compound. The location of TNV-=2 is shown m Figare 3.

Figure 3 Location of TNV-2.
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THNV-3

TNV-3 was sited in front of Mosgvoswun Monastery, The location was an open area beside the road
with sbout 260 m from the car road. The road was paved with low traffic. Dominant sources of noise
were alarm song in the compound that ning thrce a day and vehicolar traffic. The location of THNV-3 is
shown in Figore 4,

Figure d Location of THY-3.

Soarvey Period

Sampling and monitoring of surrounding sound and vibreation level at THNV-1, TNV-2 and TNV-3
were conducted during 19™ August to 239 Angust, 2014,

Sampling Pobt Survey Period
THV-1 195 August —20% Augnst 2014 (24 howrs)
-2 11= Augmst - 23 ™ Angust, 2014 (24 hours)
THV-3 220 Aaet — 237 Aupest, 2014 (24 hours)

Survey Meihod
Sampling and monstoring of surrounding sound and vibration level were condncted by using
following instroment for 24 hours/] day measurement.

Insrrnment Brand Model Measnrement nomil
Sound Lewvel Meter Lutron SL-04235D dB
Vibration Meter Lutron VB-E2065D) mm/s, cr's

f) MNoise Survey
Frequency
= One time (24 hours monitoring in weekday)
Total Sample
- Thres samples



Record Intervai
- Ome record for 10 minuie interval

b) Vibration Survey

Frequency

- One time (24 hours monitoring in weekday)

Total Sample

- Three samples

Record Interval

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

Survey Result

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

10*LOG10(AVERGAE(10*((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

9:00-10:00 37 40 36
10:00-11:00 53 47 61
11:00-12:00 57 47 62
12:00-13:00 52 36 60
13:00-14:00 64 54 62
14:00-15:00 61 36 54
15:00-16:00 56 62 51
16:00-17:00 66 34 52
17:00-18:00 61 37 55
18:00-19.00 57 42 58
19:00-20:00 60 51 49
20:00-21:00 58 53 52
21:00-22:00 57 33 47

24:00-1:00 48 53 47
1:00-2:00 51 50 46
2:00-3:00 49 39 52
3:00-4.00 48 34 50
4:00-5:00 52 44 39
5:00-6;00 4% 38 31
6:00-7:00 58 52 47

Table 8 A-weighted Loudness Eguivalent (LAeq) Level

Unit: dB(A)
TNV-1 - - TNV o ' TNV-3
Dat 19 August <20 August 14 . 20 Augnst - 21 August 14 22 August — 23 August 14
M€ "Day | Evening | Night | Day | Evening | Night | Day | Evening | Night
Time Time Time | Time Time Time [ Time Time Time
58 58 50 . 48 52 .46 52 49 - 45
Target o o '
Noise 75 65 65 75 T 60 55 75 60 55
Level '
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Vibratlon a8 vefocity recorded st THY 2 {scale vertical column shown as mmys)
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Figure & Vihration result of TNV 1.
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Figure 7 Vibration resalt of TNV 3,

4. Concluzion

The noise level monitoring results are compared with target noise level proposed in ELA report (See
Table 1). Two noise receptors were designated in construction phase based on the baseline noise data,

There are -

1. Residential houses and monastery located less than 1 50m from the construction site comply with
the middle rangs of the Singapore standard {categarized as “Residential buildings located less
than 150m™), or

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 (categonzed as “Other buldings™)

The noise level monitoring &t three sites in and near the project site are lower than the target noase level
[See Table B).

There is no standard relating 1o vibration during construction activities, Common practice in Myanmuor
has been 1o use gnidance from intermationally recogmized standards. Vibration standards come in two
varieties: those dealing with human comfort md those dealing with cosmetic or stroctural damage to
buildings. I both instances, the magitnde of vibration is expressed in terms of Peak Particle Velocity
{(PPV) in millimetres per second (mm's),

In the case of nominally continnons sources of vibration such as traffic, vibeation is perceptible at
around (. 5mmy's and may become disturbing or annoving ot higher magnitudes. However, higher levels
of vibration are typically tolerated for single events or events of short durstion,
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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.
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Appendix 1 Observed Noise Jevel in 3 Monitoring Stations

Date

21-22 August

G

9:00-10:00 53 47 61
10:00-11:00] 57 47 62
11:00-12:00 52 56 B0
12:00-13:00 64 54 62
13:00-14:00 61 56 54
14:00-15:00 56 62 51
15:00-16:00] 66 54 52
16:00-17:004 61 37 55
17:00-18:004 57 42 58
18:00-19:00 55 63 49
19:00-20:00 &0 51 49
20:00-21:00 58 53 52
21:00-22:00; 57 53 47

22:00-23:004 58 52 47
23:00-24:06 56 53 A5
24:00-1:00 48 53 47
1:00-2:00 51 50 46
2:00-3:00 49 39 52
3:00-4:00 48 34 50
4:00-5:00 52 44 39
41




Appendix-2 Observed vibration level in 3 monitoring stations
vibraion as Velocity (mm/s)

TNV 1{19-20 August) |TNV2 {20-21 August) TNV 3 { 22-23 August)
Time mm/s mm/s msn/s
6:00-6:10 o 1] 0
7:00-7:10 0.15 0 0
jg:00:8:10 0.1 0 0
9:00-9:10 0.1 0 0
10:00-10:10 0.2 0.1 0.2
11:00-11:10 0.1 0.2 ]
12:00-12:10 0 0 0
13:00-13:10 0.25 D 0
14:00-14:10 0.1 0 1]
15:00-15:10 0.15 0.15 a1
16:00-16:10 0 0 0
17:00-17:10 0 0 0
13:00-18:10 0 0 o
15:00-19:10 0 0 0
20:00-20:10 0 0 )
21:00-21:10 0 0 0
22:00-22:10 0 0 [4)
23:00-23:10 0 )] 0
24:00-24:10 o 1] 0
1:00-1:10 0 0 0
2:00-2:10 0 0 0
3:00-3:10 0 Q 0
4:00-4:10 0 0 0
5:00-5:10 0.15 0 4]




