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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

No. Date Description Il?oc:(fsf Remarks
1 30-June-14 Waste Disposal 1 YCDC
2 10-July-14 Waste Disposal 1 YCDC
3 11-Aug-14 Waste Disposal 1 YCDC
4 12.Aug-14 Waste Disposal 1 YCDC

*Reference on Monthly Progress Report August 2014, 2.8, table 4

3. Construction Progress

Thilawa SEZ Class 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 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 4.2-2, Chapter 4, EIA report.
Monitoring Plan ( Construction Phase)

Category Item Location Frequency Remark
Air, Water & Waste
Air Quality No2, So2, Co, TSP, PM10 Construction site (1point) Once/ 3month waterRBﬁ:S:ttomg
(September)
Water temperature, PH, SS i ; ;
o Construction site (1point)
; DO, BOD, COD, coliform :
Water Quality W e S— Wflzllt;n the Monastery (1 Once/2 month Air, Water & Waste
chromium RO, water Monitoring
p Report
Amount of solid waste (July, September)
Waste Management of solid waste of | Construction site Once/3month
construction
Preservation area such as
: Once/3moth
residence around the proposed , . : :
; e Noise and vibration level of construction site (2 points) (peak period) Nmse‘am_i Vibration
Noise and Vibration : monitoring report
construction Preservation site such as Onee(peak (August)
residence along the route for on- _pe)
site vehicles (2points) period
Ground Subsidence Ground elevation Monthly progress
Consumption of ground water | Representative (1 point) Every week report
Hydrology amount (June,July, August)
Rigk for inferiaig Status of measures of
disease such as Construction site Once/month

AIDS/HIV

infectious disease

Working conditions
(including
occupational safety)

Prehension of condition of
occupational safety and health
Prehension of infectious disease

Construction site

Once/ month

Monthly progress
report
(June,July, August)

Accident

Existence of accident

Construction site

As occasion
arise
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Environment Monitoring Form

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

(1) General
1) Phase of the Project
- Please mark the current phase.
o Pre-Construction Phase ¥ Construction Phase o Operation Phase

2) Obtainment of Environmental Permits

Expected Actual Remarks
d authoril
issuance date | issuance date Crmcqoid W ty (Conditions, etc.)

Name of permits

Attached approval letter:

3) Response/Actions to Comments and Guidance from Government Authorities and the Public

i Duration of
Monitoring Item Monitoring Results during Report Period Re:ort Period Frequency
Number and contents of formal comments made by the public Same timing of
submission of Upon receipt of comments/complaints
MNumber and contents of responses from Government agencies Monitering Report
1
L
./ -
S MJTD
MYANMAR JAPA_N THI___LAWA DEVELOPMENT LIMITED
(2) Monitoring Results '
1) Ambient Air Quality - August
NO,, 50, CO, TSP, PM10
Measured Measured Coniies's Target Referred Note (Reason
Location | Item | Unit | Value Value Standard value to | International | Frequency Method of excess of the
(Mean) (Min~Max.) be applied | Standard standard)
g Once in three | HAZSCANNER,
NO: | ppm 0.0163 0.01~0.02 N/A NfA 0.04 e AR
50; | ppm <0.01 0.00~0.00 N/A N/A 012 Ditto HA: e ;:Nm
Construction HAZSCANMER
Area Near co ppm 0.0284 0.02-0.04 N/A N/A 10 Ditto SrAS !
Gate 2
TSP ppm 0.0514 0.02-0.12 N/ A N/A 033 Ditto HAE;F;NNER’
PM10 | ppm 0.0229 0.02~0.03 N/A N/A 012 Ditto HAZSE?;;NER’

*Remark: Referred to the Japan and Thailand Standard (EIA Report, Table 6.4-1)

Complains from Residents
- Are there any complains from residents regarding air quality in this monitoring period? oYes, B No

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

Contents of Complains from Residents Countermeasures

2) (a) Water Quality - July
Measurement Point: Effluent of Wastewater
- Are there any effluents to water body in this monitoring period? o Yes, No
If yes, please attach ” Analysis Record” and fill in the items not to comply with Refereed International Standard.

2
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=
Target Referred Mote (Reas
x Measured Conntry’ value to S = o
Location Item Unit Value s be Internation | Frequency Method of excess of
Standard applied al Standard the standard)*
pH mg/fl 8.80 5090 pH meter, HI7609829-1 pH Sensor
SW-2 £ mg/l | 517 Max30 GCravimetric method
None
Do mg/l 547 (Available - >=] HI7609829-2,(D.O)sensor
oD mg/1 147 Guideline | Max. 60 Once in two Dichromate method
BOD mp/l + Value Max. 20-60 month Direct inoculation method
Ol and Grease mg/l |16 determined | pgay 5 APHA-AWWA-WEF Method
Cr mg/l 0.006 EyMO0 Max. 0.5 APHA-AWWA-WEF Method
Total coliforms | cfu/100ml | 7x10¢ - 75510 ADAC Petrifilm Method
SW-3 pH mp/l 817 pH meter, HI7609829-1 pH Sensor
S5 mg/1 802 Gravimetric method
Do mg/1 649 HI7609829-2,(D.O)sensor
oD mg/l 235 Once in two Dichromate method
Ditto Ditto Ditto muonth .
BOD mg/l 1w Direct inoculation method
Ol and Grease mg/l |19 APHA-AWWA-WEF Method
Cr mg/l 0.026498 APHA-AWWA-WEF Method
Total coliforms | cfu/100ml | 25410 ADAC Petrifilm Method
Sw- pH mg/1 33 pH meter, HI7609629-1 pH Sensor
55 mg/l | 26015 Gravimetric method =
DO mg/l | 645 Bad ol B Snpe vy H17609820-2,(D O)sensor
month
oD mg/l 215 Dichromate method
EOD mg/l 5 Direct inoculation method
8
L L
SEMJTD
4 VlJ MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED
Target ferred Not on
i i Measured Country’ | _ojueto | , Referre ¥ (aan
Location Item Unit Value s fe Internation | Frequency Method of excess of
Standard applied al Standard the standard)*
Oil and Grease mg/l 92 APHA-AWWA-WEF Method -
o my/1 0013345 APHA-AWWA-WEF Method
Total coliforms | cfu/100ml | 1.9%1F AOAC Petrifilm Method
Gw-1 pH mp/l | 749 55-90 pH meter, HI7609829-1 pH Sensor
55 mg/l 376.3 50 Gravimeltric method
DO mg/l 359 > HI7609529-2,(D.0O)sensor
coD mefl | 138 30 Dichromate method
& oy N/A Onee in two
BOD mg/l ] 13 menth Divect inoculation method
Oil and Grease mg/l ND 01 APHA-AWWA-WEF Method
cr mg/l | 0021698 0.04 APHA-AWWA-WEF Method
Total coliforms | cfu/100ml | 0 7.5410° AQAC Petrifilm Method

*Remark: Referred to the Vietnam Standard (ELA Report) Reference to the Monitoring Report, July 2014.

*Remark: Total suspended solid has been exceeding the reference standard since before construction phase as reported in the result of EIA Monitoring report {Sep 2013).
(b) Water Quality - September
Measurement Point: Effluent of Wastewater
- Are there any effluents to water body in this monitoring period? o Yes, M No

If yes, please attach “ Analysis Record” and fill in the items not to comply with Refereed International Standard

Target
Country’ Referred Note (Reason
Location Item Unit M;m?d s val:: t0 | Internation | Frequency Method of excess of
Standard applied al Standard the standard) *
pH my/l 6.74 MNone 5090 Once in two pH meter, H17609829-1 pH Sensor




LIMITED

t
Measured | Country’ v?ll:?t = Referred Note (Reason
Location Item Unit Value s i Internation | Frequency Method of excess of
ndard A al Standard t d)
Standar applied he standard)

SW-2 55 mg/1 146 (Available | Max30 month Gravime tric method

Do mg/l |89 Guideline: | _ >l HI7609529-2,(D O)sensor

oD mg/l 13 il Max. 60 Dichromate method

determined .

BEOD mg/l 52 by MOI) Max. 20-60 Direct inoculation method

0il and Grease mg/l ND Max. 5 APHA-AWWA-WEF Method

Cr mg/l ND Max. 0.5 APHA-AWWA-WEF Method

Total coliforms | cfu/100ml | 49 - 73U AOQAC Petrifilm Method
swa | pH mg/l | 685 pH meter, HI7609829-1 pH Sensor

55 mg/1 143 Gravimetric method

Do mp/1 83 HI7609829-2,(D.O)sensor

coD mg/1 10 P o~ Dichromate method

Ditto Ditto Ditto

BOD mp/l 4 menth Direct inoculation method

il and Crease mg/l ND APHA-AWWA-WEF Method

Cr mg/l ND APHA-AWWA-WEF Method

Total coliforms | cfu/100m] | 110 AQAC Petrifilm Method
SW- pH mg/l | 704 PH meter, HI7609529-1 pH Sensor

55 mg/l 36 Gravimetric method

Do mg/l 85 i i HI7609829-2,(D.O)sensor

Ditto Ditto Ditto

oD mg/l 145 menth Dichromate method

BOD mg/1 58 Direct ineculation method

0il and Grease mg/l 74 APHA-AWWA-WEF Method

5

Kfeasiired Counntry’ \:?;Eito Referred Note (Reason
Location Item Unit Yalita s e Internation | Frequency Method of excess of
Standard ¥ al Standard the standard) *
applied
Cr mg/l ND APHA-AWWA-WEF Method
Total coliforms | cfu/100ml | 330 AQAC Petrifilm Method
SW-6 pH mg/l 765 pH meter, HI7609829-1 pH Sensor
55 mg/l 177 Gravimetric method
Do mg/l 87 HI7609829-2,(D O)sensor i
coD mg/1 103 Once in two Dichromate method
Ditto Ditto Ditto
BOD mg/1 42 month Direct inoculation method
Oil and Grease mgl |0 APHA-AWWA-WEF Method
Cr mp/1 0 APHA-AWWA-WEF Method
Total coliforms | cfu/100ml | 130 AOAC Petrifilm Method
GW-1 pH mp/l | 789 55-9.0 pH meter, HI7609829-1 pH Sensor
S5 mg/1 i} 50 Gravimetric method
DO mg/l |92 >4 HI7609329-2,(D.C)sensor
oD mg/1 9 30 Once in two Dichromate method
N/A N/A 15
BOD mg/1 36 month Direct inoculation method
Oil and Grease mg/l ND 01 APHA-AWWA-WEF Method
Cr mg/l | ND 0.4 APHA-AWWA-WEF Method
Total coliforms | ¢f,/100ml | 11 750 AOAC Petrifilm Method

*Remark; Referred to the Vietnam Standard (EIA Report) Reference to the Monitoring Report, Sep 2014
*Remark: Total suspended solid has been exceeding the reference standard since before construction phase as reported in the result of EIA Monitoring report (Sep 2013).
*Remark: Oil& Grease has exceeded target standard in SW 4. It may be because of diesel or petrol oil from some vehicles nearby the channel outside of Thilawa SEZ.
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3) Soil Contamination (only operation phase)
Situations environmental report from tenants

- Are there any serious issues regarding soil contamination in this monitoring period? o Yes, ¥ No
If yes, please describe the contents of complains and its count to fill in below the table.
|_ Contents of Issues on Soil Contamination Countermeasures

4) Noise -August
Noise Level (Along the Road)

Note
Measured | Measured Caintiv’s Target value Referred (Reason of
Location Item | Unit Value Value Stam;g 4 tobe International | Frequency | Method excess of
(Mean) | (Min~Max) applied Standard the
standard]
dBi 5 75 k dLevel
TNV-1 Leq {day) (A) 3 52-64 e = 5 Once (pea! Sound Leve
Legleve) | dB(A) 58 5760 70 period) Meter
*Remark: Referred to the Japan Standard (EIA Report).Reference to the Noise and Vibration Report (August).
Noise Level (Living Environment)
Note
Measured | Measured Country’s Target value Referred (Reason of
Location Item | Unit Value Value Standard to be International | Frequency | Method excess of
(Mean) | (Min~Max) applied Standard the
standard)
Le dBi 45 i 1
TNV-2 q (day) (A) 3762 5 75 - Oncein 3 Sound Leve
Legleve) | dB{A) 52 51-53 60 manths Meter
7
.: )
g -
é‘ MJT D MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED i
Leg(night) | dB(A) 46 3H-53 55 l
day) | d 5 75
Leq(day) | dB(A) 2 3362 Oncein3 | Soundlevel
TNV-3 Legleve) | dB(A) 19 47-32 N/A 60 Singapore
months Meter
Leginight) | dB{A) 45 31-52 55
*Remark: Referred to the Singapore Target Noise Standard (EIA Report), Reference to the Noise and Vibration Report (August).
Complains from Residents
- Are there any complains from residents regarding noise in this monitoring period? p Yes Bl No
If yes, please describe the contents of complains and its countermeasures to fill in below the table.
Contents of Complains from Residents Countermeasures ‘

5) Solid Waste
Measurement Point: Construction Site (Construction Phase}, Storage for Sludge (Operation Phase)
- Are there any wastes of sludge in this monitoring period? o Yes, B No
If yes, please report the amount of sludge and fill in the results of solid waste management Activities.
Ttem Generated from | Unit Value Solid Waste Management Activities

Amount of Sludge

6) Ground Subsidence and Hydrology-June

. Water Consumption Ground Level
Duration (Week) : = : Frequency Note
Quantity Unit Quantity Unit
05-June-201+ 350 m3/ week +7.000 m
12-June-2014 0.0 m3/ week +7.000 m
Once a week
19-June-2014 53.0 m3/ week +7.000 m
26-June-2014 51.0 m3/week +7.000 m
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*Reference to the Monthly Progress Report July 2014
Ground Subsidence and Hydrology-July

_— i Water Consumption Ground Level @ il
uration (Wee Tequen ote
feck) Quantity Unit Quantity Unit equency
03-July-2014 67.0 m3,/ week +5.999 m
10-July-2014 46.0 m3/week +6.999 m
17-July-2014 830 m3/ week +7.000 m Once a week
24-July-2014 93.0 m3/week +7.000 m
31-July-2014 1210 mh/ week +7.000 m
*Reference to the Monthly Progress Report July 2014.
Ground Subsidence and Hydrology-August
Water Consumption Ground Level
Duration (Week) - - E - Frequency Note
Quantity Unit Quantity Unit
07-Aug-2014 1200 m3/week +7.000 m
14-Aup-2014 153.0 m3/week +7.000 m Once a week
21-Auy-2014 1750 m3/week +7.000 m
28-Aug-2014 1820 m3/ week +7,000 m
*Reference to the Monthly Progress Report August 2014.
7) Offensive Odor (only operation phase) Not Applicable at Construction Phase Report
Complains from Residents
- Are there any complains from residents regarding offensive odor in this monitoring period? o Yes, 0 No
If yes, please describe the contents of complains and its countermeasures to fill in below the table.
9
.} )
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Contents of Complains from Residents Countermeasures
Situations environmental report from tenants Not Applicable at Construction Phase Report
- Are there any serious issues regarding offensive odor in this monitoring period? pYes, o No
If yes, please describe the contents of complains and its countermeasures to fill in below the table.
Contents of Issues on Soil Contamination Countermeasures
8) Infectious disease, Working Environment, Accident
Information from contractor (construction phase) or tenants {operation phase)
- Are there any incidents regarding Infectious disease, Working Environment, Accident in this monitoring period? o Yes, B No
If yes, please describe the contents of complains and its countermeasures to fill in below the table.
Contents of Incidents Countermeasures
Note: If emergency incidents are occurred, the information shall be reported to the relevant organizations and authorities immediately.
End of Document
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L.

RESULT OF AIR AND WATER QUALITY MONITORING

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 Figure 1 and Table 1.

Terms of Reference for Monitoring

Table 1 Terms of reference for air and water quality monitoring at TSEZ.
[ Descri ption items Freguency Location
Air Quality TSP /PM10 1 time/ At construction site
_ 3months (1point)
Waste water quality pH, SS, DO, BOD, COD, Coliform 1time / 2months | At the creek upstream and downstream which

count, oil and grease, chromium

is crossed the car road (4points)

Underground water

pH, 8S, DO, BOD, COD, Coliform 1time f2months
count, oil and grease, chromium

Tube well inside of Moegyoswan Monastery
(1 point)

Monitoring Instrument for Air and water

No. Instrument Brand & | Measurement/
Model Parameter
1 Environmental | HAZ- CO, NO3, NO,
Perimeter Air | SCANNER | SO, PM (2.5),
Monitoring PM (10), VOCS,
System EPAS Relative
Humidity,
Temperature,
Wind Speed,
Wind Direction
3 Alpha Bottle Wildlife
(Water Sampler) Supply
Company®
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

No. Parameter Analysis Method
1 Sulfur dioxide (SO3) On site reading
2 Carbon monoxide {CO) On site reading
3 Nitrogen dioxides (NO3) On site reading
4 Total suspended particle (TSP) On site reading
5 Particle matter 10 (PM10) On site reading

Source: Resource &Environment Myanmar Co., Lid.

Target Ambient Air Quality Level

Parameters Averaging Period Value
SO 24 hours 0.12 ppm!
CcO 24 hours 9 ppm!
NO; 24 hours 0.04 — 0.06 ppm?
TSP 24 hours 0.33 mg/m3!
PM10 24 hours 0.12g/m3!
1 Thailand Standard
2 Japan Standard
Survey Result

One day average concentration of CO, NO», TSP, PM 10 and SO are shown in Table 5. Hourly average
data are presented in Appendix -1.

Table 5 one day average concentration of CO, NO2, TSP, PM10 and SO2

Date Time co NO2 TSP PM10 502
D.M.Y hours ppm ppm mg/m3 mg/m3 ppm
1 | 25th-26th Aug, 2014 24 0.03 0.02 0.03 0.02 <0.01
2 | 26th-27th Aug, 2014 24 0.02 0.02 0.03 0.02 <0.01
3 | 27th-28th Aug, 2014 24 0.02 0.02 0.03 0.02 <0.01
4 | 28th-29th Aug, 2014 24 0.04 0.02 0.09 0.02 <0.01
5 | 29th-30th Aug, 2014 24 0.04 0.02 0.12 0.02 <0.01
6 | 30th-31st Aug, 2014 24 0.02 0.01 0.02 0.02 <0.01
7 | 31st Aug-1st Sep, 2014 24 0.04 0.01 0.04 0.03 <0.01
Maximum 24 0.04 0.02 0.12 0.03 0.00
Average 24 0.0294 0.0163 0.0514 0.0229 <0.01
Minimum 24 0.02 0.01 0.02 0.02 0.00
Target
Value 24

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




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
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1.

RESULT OF AIR AND WATER QUALITY MONITORING

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 Figure 1 and Table 1.

Terms of Reference for Monitoring

Table 1 Terms of reference for air and water quality monitoring at TSEZ.
Description items ) Freguency Location
Air Quality TSP/ PM10 1time/ At construction site
— 3months (1point)

Waste water quality pH, SS, DO, BOD, COD, Coliform 1time / 2months | At the creek upstream and downstream which
count, oil and grease, chromium is crossed the car road (4points)

Underground water pH, SS, DO, BOD, COD, Coliform 1time /2months | Tube well inside of Moegyoswan Monastery
count, oil and grease, chromium (1 point)

Monitoring Instrument for Air and water

No. Instrument Brand & Measurement/
Model Parameter
1. Environmental | HAZ- CO, NO3, NO,
Perimeter Air | SCANNER | SOz, PM (2.5),
Monitoring PM (10), VOCS,
System EPAS Relative
Humidity, X
Temperature,
Wind Speed,
Wind Direction
3 Alpha Bottle Wildlife
(Water Sampler) 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 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 S02
D.M.Y H.M.S ppb ppb 4 g/m3 i&/mii ppb

30.8.2014 | 12:00-13:00 90.50 14.60 7.48 17.30 0.00
30.8.2014 | 13:00-14:00 119.27 13.28 1.00 31.95 24.00
30.8.2014 | 14:00-15:00 0.00 13.15 12.67 48.17 0.00
30.8.2014 | 15:00-16:00 0.00 15.93 105.73 69.15 0.90
30.8.2014 [ 16:00-17:00 0.00 18.55 55.07 48.80 0.00
30.8.2014 | 17:00-18:00 0.00 13.58 32.83 19.42 0.00
30.8.2014 | 18:00-19:00 0.00 13.05 29.98 18.48 31.60
30.8.2014 | 19:00-20:00 0.00 14.88 16.02 17.20 0.00
30.8.2014 | 20:00-21:00 0.00 5.90 3.75 3.70 0.00
30.8.2014 [ 21:00-22:00 0.00 17.43 22.73 27.88 0.00
30.8.2014 | 22:00-23:00 0.00 12.79 9.29 14.98 0.00

30.8.2014 | 23:00-00:00 0.00 9.23 24.10 10.05 0.00
31.8.2014 | 00:00-01:00 0.00 7.18 5.37 4.25 0.00
31.8.2014 | 01:00-02:00 1.72 8.78 2.10 6.53 2.00
31.8.2014 | 02:00-03:00 0.00 9.82 16.58 12.68 0.00
31.8.2014 | 03:00-04:00 0.00 9.62 14.07 10.93 0.00
31.8.2014 | 04:00-05:00 0.00 10.68 11.08 12.10 0.00
31.8.2014 | 05:00-06:00 0.00 8.82 9.56 11.27 4.00
31.8.2014 | 06:00-07:00 0.00 8.59 7.07 7.78 0.00

31.8.2014 | 07:00-08:00 822 7.03 14.95 15.53 0.00
31.8.2014 | 08:00-09:00 168.32 26.25 61.50 46.45 0.00
31.8.2014 | 09:00-10:00 168.32 26.25 61.50 46.45 6.00
31.8.2014 [ 10:00-11:00 0.00 17.75 26.12 28.43 0.00
31.8.2014 | 11:00-12:00 18.82 11.25 19.13 15.98 0.30

MAX 24hours 168.3167 | 26.2500 | 105.7333 | 69.1500 | 31.6000
MIN 24hours 0.0000 5.9000 1.0000 3.7000 | 0.0000
Average | 24hours 23.9646 | 13.1005 | 23.7371 | 22.7282 | 2.8667

ppm ppm | mg/m3 | mg/m3 | ppm

MAX 24hours 0.1683 0.0263 0.1057 0.0692 | 0.0316
MIN SAhoiirs 0.0000 | 0.0059 | 0.0010 | 0.0037 | 0.0000
Average | 24hours 0.0240 | 0.0131 0.0237 | 0.0227 | 0.0029




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

Joh Ref: 5873/2014
Date : 22.08.2014
Page 1of1

Client Name = RESOURCE AND ENVIRONMENT COQ., LTD
B-702 Delta Plaza, Shwegondaing Rd, Bahan Township,
Yangon, Myanmar

Project Name 3 Water Quality Manitoring in Thilawa SEZ (Near Thanlyin & Thilawa)
Sample Brought By : Client
Sample Received Date 18.08.2014
Analysed Date : 21.08.2014
o | Results (mgil}
Stations | Commodity Name | LabCode | Total Suspended Solid | Oil & Grease
‘ Method B - - APHA 2540 D APHA 5520 B
GW -1 “Gmgr 15.1!.14M‘ - 28 | ND _.
B SWZ Surface Water 15214 - 148 ND
| SW-3 éﬁ#ac;.e Water 153/14 N 143 R ND
SW-4 5urfa ce Water 154114 ) 318 74
| 'Sir;f-—i?' | —Sun'ace Water 1-5{; 4_ - 1-7? . - nND
) Detectio rlliriuw_“ o 2 e

End Of Report
SGS (Myma.r&_l..imited

P

(NuNuYi) ool
‘ Manager

wm»gmo THE smpsE) 10 what ha dncings socordod heisa (Fe “Tindirgs®) ielale wiswere) drown and ) on providad by e Cliea? o By @ thed party scling af the Cheet's
sramon Ihel adngs enrstiung Ao waTanly of he berghe's o esertstivenens of any geods ead skicty ielain 1o the samglols), Tro Company sLcotils nd liabily wilh fegad

16 I arigin o souron frain whar the sample(s) islare sak to be exlratled *THis cosamen, 15 15su0d 2y the Cempany unzerils Ganeral Cordibors of Sanice panled avedes! o
swallabla an FGCR! and acrossible al bl ey £ epnitedns and eorhbans hiey Alienlion i drswefo thoe Emitaton of linkiility, irdemaificaton and pisdichon Seuds Jo%ed
wwpeain, Any bovder af his gacument is sdwsed et injoTralion contsined heoeea refiecss the Company's fiadings at the lime ot ils mizniention enly ard wathun b imals el

Chonts mstruchions 4 any The Comsany's sole rescansitelily s Jo ils Clenl ared Shes camrnan dees il aepsorits parliss fo 2 wanspslicn from ororesag al dheir righls ang
ahligutans widar Bie Iragasion dosemorss Any unasbonized siiecabion forgofy of fafsficalion ¢f Ihe content or aopearance of Ihis danumort 15 wnlawiul and alfendars riy be
prosecuted t tho fulicsr cayeal 8 1h (3w,

Unlezs cthenwise staled the seguis shost i s e repor relcr pnly o Ihe FamMpIE {3} tesied prd $och samgle (2) e relsined for T diys {in cose of pensnabie sems) and 40
sy for @ oiher samples [he samples irom regulsiony Badics aro 1o be raiaingd &5 spoatar 1his docamienl Swino be reprodusied excep! in fall, withof proews dlen approcal
al fha comanmy

SGS IMyanmarf [ mite agricultural Seraces T9/30. Bahosi Rousing Cornplex, Wardan Street, Lanmagaw Tsp, Yzr500 mvaﬁmar
i -}ESIHZ?IH}?. ?H‘;;}‘, 211538, 211547 f +495)1)211548, 217048 @ sgs myanmaridsgs com
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FOR
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Resource & Environment Myanmar Ltd.
B-702/401 Delta Plaza Building, Shwegondaing Rd., Bahan, Yangon. MYANMAR
Tel: (959) 7301 3448; Fax: (951) 552901

www.enviromyanmar.net




1.

Introduction

RESULT OF WATER QUALITY MONITORING

Water sample were collected on 9% June 2012 for 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 Figure 1 and Table 1.

Terms of Reference for Monitoring

Table 1 Terms of reference for air and water quality monitoring at TSEZ.
Description items Frequency Location
Air Quality TSP /PM10 1 time / At construction site
_ 3months (1point)
Waste water quality pH, SS, DO, BOD, COD, Coliform 1time / 2months | At the creek upstream and downstream which
count, oil and grease, chromium is crossed the car road (3points)

Underground water

pH, §S, DO, BOD, COD, Coliform 1time /2months
count, oil and grease, chromium

Tube well, at inside of Moegyoswan
Monastery (1 point)

Monitoring Instrument for Air and water

No. Instrument Brand & Measurement/
Model Parameter
1. Environmental | HAZ- CO, NO2, NO,
Perimeter Air | SCANNER | SO, PM (2.5),
Monitoring PM (10), VOCS,
System EPAS Relative
Humidity,
Temperature,
Wind Speed,
Wind Direction
3 Alpha Bottle Wildlife
(Water Sampler) Supply
Company®
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

ANALYTICAL LABORATORY SECTION
TOf,

&

= B

Loanwt®

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

Name of Project

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

Date of Analysis  : 23,6.2014
] Test Method : AOAC Petrifilm Method
No Date of Detail of Samples Total Coliforms Fecal Coliforms E.colf Remarks
Analysis { Water) cfu/100ml ¢fuf100ml cfu/100mi
1 23.6.14 GW -1 Ground 0 Q 0
Water
9.6.14
23.6.14 SW-2 surface 7x10* 6x107 1x10°
Water
9.6.14
23.6.14 SW-3 2.5 x10° 1.7x10° 8x10°
surface Water
9.6.14
23.6.14 SW-4 1.9 x10° 1.8x10° 1x10°
surface Water
9.6.14

Reference : The International Commission on Microbiological Specification for foods ( ICMSF,1986) , 98/93 EC,
Guidelines for drinking water quality WHO 1997 (2™ Edition} .

Analyzed by :

Evaluated hy:

Dr.Su Myo Thwe Thet

ing ( QMR )
Ph.D Japan B,S¢ (Chemistry)
T™, Head of Micro Lab Assistant Director
Analytical Laboratory Section
Department of Fisheries

Remarks: This result is responsible for the sample in the lab,




ANALYSIS REPORT ORIGINAL
Job Ref: 4512/2014
Date : 13.06.2014
Page 10f1

Client Name : RESQURCE AND ENVIRONMENT CO,,LTD
B-702 Delta Plaza, Shwegondaing Rd, Bahan Township,
Yangon, Myanmar

Project Name ; Water Quality Monitoring In Thilawa SEZ

Sample Brought By : Client

Sample Received Date 10.06,2014

Analysed Date = 11.06.2014
Results (mgll)
Stations Commodity Name | Lab Code Total Suspended Oil & Grease
Solid
Method - . APHA 2540 D APHA 5520 B
1. GW-1 GROUND WATER 11114 376.3 Not Defected
2. SW-2 SURFACE WATER 112714 517 1.6
3. SW-3 SURFACE WATER 11314 802 1.9
4 SW-4 SURFACE WATER 114/14 3601.5 82
Detection Limit 2 0.2
End Of Report
SGS (Myanmar)Limited
g
(Nu Nu Yi)
Manager

WRARNING : This sampsa(e] lo which (he fndings cecardad herai {the *Findinge’) relate was{wera) drown snd | or provided by the Client o by o Lhird pasy acting at ine Chient's
dreclicn. Tha Finmngs eansliluia ng warranty of the rample's reprosenialivenyss of any paods and sirictly rolels 1o the sampials). Tha Company sccopls no Iiailily with repard
o e origies of soLres lar whith the sampla(s) isfara said io be extracted.“This doaument is issund by fhe Company wntor its Ganesal Conditons of Senice prirsed ovedasl or
Bvailable 07 requasl ang pecessbils it [l fieww o comilerms and condilions i Atlertion is drawes 1o [ho Timitation of atdily, indomnificalion and Mrsdction issurs defned
therein, Any holder of Ihis decumend js advised ihat infarmation eonianed hafeon tefiacts lha Company's findings a1 the lime of its intervention oaly and wakin ta limite of
Clignl's inglructions, il any, Tha Company's ssla respensibily is 1o 45 Client and this document does nol aronarets parlied lg o trensacton from psorcising all tair #ghls ang

liggalinne Leidar the i o ris. Ay unauihorized alteraticn, fongeey or fasfication of the cortent or appaarance of s gocumenl 15 urawiul and oftencars may be
pragscisied Lo the Rilivs] axonl of the taw

Unless olnanwise sinfed Bie rasdts shown it s Lest ragart refer anly 16 tha sample {z)1ested and such sarmple {3} are refaned for 7 days (in case of perishabie items) and 20
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ent of the Republic of the Union of Myanmar
istry of Agriculture and Irrigation

2. Irrigation Department

“¥Survey and Investigation Branch
& Soil Survey Section

il and Water Analytical Laboratory
YTICAL DATA FOR WATER SAMPLE

PROJECT NAME;Water Quality Monitoring in Thilawa SEZ

SAMPLING LOCATION; Near Thanlyin &Thilawa ISSUED DATE  ;20.6.2014
SAMPLING BY ; Client

Sr — Results (mg/l)

No BOD5 COD Chromium{Cr)
1 GW-1 6 13.8 0.021698
2 SW-2 4 14.7 0.005955
3 SW-3 10 23.5 0.026498
4 SW-4 5 21.5 0.013545

i~ . .

= Highest desirable

o T

-?é level 6 mg.a’l 10 mbf 1 -

Ea’ —

8o

ol

=2

k4 Maximum Concentration at maximum permissible 0.0 me/l

g permissible level pollution e

-

a

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

Aye Lwin)
ovalt Offcer (Lab)
Soil Survey Section
Survey and Investigation Branch
. irrigation Department
Yangon



1.

RESULT OF WATER QUALITY MONITORING
Introduction

Water sample were collected on 9% June 2012 for 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 Figure 1 and Table 1.

Terms of Reference for Monitoring

Table 1 Terms of reference for air and water quality monitoring at TSEZ.
Description items Frequency Location
Air Quality TSP/ PM10 1time/ At construction site
3months (1point)

Waste water quality

pH, SS, DO, BOD, COD, Colffiorm 1time / 2months
count, oil and grease, chromium

At the creek upstream and downstream which
is crossed the car road (3points)

Underground water

pH, SS, DO, BOD, COD, Coliform 1time /2months
count, oil and grease, chromium

Tube well, at inside of Moegyoswan
Monastery (1 point)

Monitoring Instrument for Air and water

No. Instrument Brand & | Measurement/
Model Parameter
1. Environmental | HAZ- CO, NO3, NO,
Perimeter Air | SCANNER | SOz, PM (2.5),
Monitoring PM (10), VOGS,
System EPAS Relative
Humidity,
Temperature,
Wind Speed,
Wind Direction
3 Alpha Bottle Wildlife
(Water Sampler) Supply
Company®
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 Ref: 451212014
Pate ;: 13.06.2014
Page 1 of 1

Client Name : RESQURCE AND ENVIRONMENT CO,, LTD
B-702 Delta Plaza, Shwegondaing Rd, Bahan Township,
Yangon, Myanmar

Project Name H Water Quality Monitoring in Thilawa SEZ

Sample Brought By 3 Client

Sample Received Date : 10.06.2014

Analysed Date - 11.06.2014
) Results {mafl}
Stations Commedity Name | Lab Code Total Suspended Oil & Grease
Solid
Method “ - APHA 2540 D APHA 5520 B
1. GW-1 GROUND WATER 1117114 376.3 Not Detected
2. SwW-2 SURFACE WATER 112/14 517 1.6
3. SW-3 SURFACE WATER 113714 802 1.9
4. SW-4 SURFACE WATER 114114 3601.5 82
Detection Limit 2 0.2
' End Of Report
SGS (Myanmar)Limited
o
(NuNuYi)
Manager

WERNING : Tha samyule) is whith e fdings recortad hetek jtas Findings'] relnte wiis(were) drgwn end | or provided by the Client oe oy a third pasy acting &% the Chent's
Hregion. Tha Fingngs eanstiuls no warranty of the sample’s reprocenlalivenyss of ary paods and clicky rolale fo the sampals). Tha Company accopls no liasilily wer roperd
10 Ihe crigie of Bdirek ot whith the sample|s) islare said o be ext:acted *This dosaneal is issund by the Company untor its Ganesal Condtons of Sanice priried ovedenl or
availEnie b7 reguesl ang peseshin il [fis Svww gos comflerms gnd condilipng M Atlerition is dewees 1o The limitatan of liability, ingommificalion and yrsticion issyce defed
thenein, Any hioidar of this docnant s advissd il infarmatian eomiafed harean refiscte e Company's findings a1 the lime of its interveniion only and wakin te limite of
Clinl's ingtrustiors, it amy, Tha Comzany's sslo respensibitty s 4o dp Cliont and this dommeond does nal gsonarsis pories 1o 8 Yrensacton friom ssersiging ol thair fghls ang
olliglians wder e bansiclion dosymonts, fay vrauhxizes alteraion, forgery or ftsfizalion of the coment or appaarance of bus document & un'awiul and ofiancers may be
absonic Ly Yae Rilles] exipnl of the taw

Unlass olfianmse sinfed Bie resdle shewn it (s Lest repon refier anly 15 the sample je) tesed and such sample {33 o6 retaned for 7 days (iv casa of perishable ems) and 20

days for &l olher samples. The sariphes fiom regalalony bodes are 1o be rolained as specified, This dosurant cannat ba reprodicod exsopt in fll, wilng.t paor widlen gapraval
of e comaamw

508 Myermar b zd | fgncuitural Sereces T8/, Aahog: Hensng Comples, Wardas Sueon Lanacaw Tap, Faame, Rysena
{ EERTEITIERY, FVIAR3T, 2SR ?5_1 ST -ZHITIZT15Z & mpuoyanriar S oo

Et=pines 50 535 vhooad sl 30



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
ANALYTICAL LABORATORY SECTION

Test Report for Microbiological Analysis
Name of Project : Water Quality Monitoring in Thilawa SEZ { June)

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

&

] Test Method ;| AQAC Petifilm Method
No Date of Detail of Samples Total Coliforms Fecal Coliforms E.coff Remarks
Analysis {water) cfuf100ml efu/100ml efuf100ml
1 23.6.14 GW -1 Ground 0 0 0
Water
9.6.14
2 | 23.6.14 SW-2 surface 7x10° 6x10° 1x10°
Water
9.6.14 ]
3 |23.6.14 SW-3 ' 2.5 x10° 1.7x10° ax10°
surface Water
9.6.14
4 |236.14 SW-4 : 1.9 x10° 1.8x10° 1x10°
surface Water
9.6.14

Beference : The International Commission on Microbiological Specification for foods ( ICMSF,1986) , 88/93 EC,

Guidelines for drinking water quality WHO 1897 (2™ Edition) .

Analyzed by .
Than ’1!:_\' int
Mierg Lal
Evaluated by: . Y &.\\
Dr.Su Myo Thwe Thet Kang ( QMR )
Ph.D Japan B,S¢ (Chemistry)
T™, Head of Micro Lab Assistant Director
Analytical Laboratory Section
Digpartment of Fisheries

Gemarks: This result is responsible for the sample in the lab,




t of the Republic of the Union of Myanmar
istry of Agriculture and Irrigation
2.  [Irrigation Department
“ESurvey and Investigation Branch
£C Soil Survey Section
il and Water Analytical Laboratory
: YTICAL DATA FOR WATER SAMPLE

PROJECT NAME;Water Quality Monitoring in Thilawa SEZ

SAMPLE DESIGNATED AS; Water Qna{ity SAMPLING DATE; 9.6.2014
SAMPLING LOCATION; Near Thanlyin &Thilawa ISSUED DATE  ;20.6.2614
SAMPLING BY ; Client
Sr Station ' = SR '
No BOD35 COD Chromium(Cr)
1 GW-1 6 13.8 0.021698
2 SW-2 4 14.7 0.005955
3 SW-3 10 23.5 0.026498
4 SW-4 5 21.5 0.013545
Highest desirable
fovel 6 mg/l 10 mg/l _

Maximum Concentration at maximum permissible 0.0 mel
permissible level pollution AR

Drinking Water Standard
(WHO)

Remark: Analytical mentions are ppb unit by AAS. But this unit is changéd as mg.f’l.
according to the standard of WHO unit.

Aye Lwin)
s{t‘:ﬂw Officer (Lab) 5
Soil Survey Section

and Investigation Branch

* irrigation Department
Yangon
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Noise and Vibration Monitoring Report

1. Introduction

The monitoring points are located in the Thilawa SEZ class A area. The site location is shown in Figure
1. Thilawa SEZ is located beside the Thanlyin and Kyauktan towns, about 20 km southeast side of
Yangon city as shown in Figure 3.1-1. Project area with 400ha is center of Thilawa SEZ with an area of
about 2,400 ha. Thilawa SEZ is surrounded by ring road and accompanied with the container ports
along the Yangon River.

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

© FENTATINEAN CONSTRUCTION £0,1 10,
Thilawa SEZ Project Office z
Tel: +95-9-250677379

Sy

4 ~—~"% \
SEZ (Class A)

Thilawa

¢ Thilawa SEZ
Site Office

Figure 1 Location map of the Thilawa Special Economic Zone,
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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
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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 house. The location of TN'V-1 is shown in Figure
2

Figure 2 Location of TNV-1.

ITNV-2

TNV-2 was sited at Moegyoswun Monastery 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 alarm 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 in Figure 3.

Figure 3 Location of TNV-2.
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TNV-3

TNV-3 was sited in front of Moegyoswun Monastery. The location was an open area beside the road
with about 260 m from the car road. The road was paved with low traffic. Dominant sources of noise
were alarm song in the compound that ring thrice a day and vehicular traffic. The location of TNV-3 is
shown in Figure 4.

Figure 4 Location of TNV-3.

Survey Period

Sampling and monitoring of surrounding sound and vibration level at TNV-1, TNV-2 and TNV-3
were conducted during 19™ August to 23™ August, 2014.

Sampling Point Survey Period
TNV-1 19% August — 20® August, 2014 (24 hours)
TNV-2 21% August — 22 ™ August, 2014 (24 hours)
TNV-3 227 August — 23" August, 2014 (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.

Instrument Brand Model Measurement unit
Sound Level Meter Lutron SL-0423SD dB
Vibration Meter Lutron VB-8206SD mm/s, cm/s

a) Noise Survey
Frequency
- One time (24 hours monitoring in weekday)
Total Sample
- Three samples
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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 '

BlPragetioise & Vibration Monitoring Report(Secand Time)




Vibration as velocity recorded at TNV 2 (scale vertical column shown as mmy/s)

0.2 l
. B i

g "9 @‘ . d) d? @’ d?’ 6:’ 63' @ c?’ @' @ ':55 <§> @ P PP S D
67 AT % '\:\. b A T . S,
SFESS SRR S

Figure 6 Vibration result of TNV 2.

Vibration as velocity recorded at TNV 2 (scale vertical column shown as mm/s)
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Figure 7 Vibration result of TNV 3.

4. Conclusion

The noise level monitoring results are compared with target noise level proposed in EIA 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 150m from the construction site comply with
the middle range of the Singapore standard (categorized 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 (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 (mm/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.
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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]




