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1. Executive Summary

2.

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

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

Summary of Monitoring Activities

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

implementation schedule;

EMP for Pre-construction Phase was submitted on March 2014. EMP for
Construction Phase First Report was submitted at June 2014 and Second Report
at September 2014. The Third implementation report during Construction Period
is submitted this day. Subsequent reports will be submitted on a quarterly base.

b) Difficulties encountered in implementing of the EMP and recommendations for

c)

remedying those difficulties and steps proposed to prevent or avoid similar future
difficulties; _

In October 2014 monitoring report, the result of oil and grease monitoring has
been exceeding than the standard. For ground water, MJTD inform to Monastery
to maintain oil leakage from pump machinery of ground water tube well. For SW
points, MJTD also take consider and notice cause of human contamination to the
creek outside of the Thilawa SEZ (Zone A). For laboratory sampling, we will
remind to environmental consultant to get accurate result by using method APHA
5520B.

Number and type of non-compliance with the EMP and proposed remedial
measures and timelinee for completion of remediation;

Only one item, type is Oil and grease. So, re-monitoring has been done at 21
November 2014 and 11 December 2014, The sample water has been sent to SGS
Myanmar and SGS Thailand. After investigation and comparing re-monitoring
results, the sample water during sampling oil and grease was not visibly present.
So, it may be error in the surveying process and testing method. The completion of
remediation for oil and grease at 23" December 2014 and the result is not
detected.

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

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

¢) Monitoring data on environmental parameters and conditions as committed in the

EMP or otherwise required.
Please refer to the attached Environmental Monitoring Form.



3. Construction Progress

Thilawa SEZ Zone A Development Project, Phase 1 construction activities is submitted

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

- Monthly Progress Report for October, 2014

- Monthly Progress Report for November, 2014

- Monthly Progress Report for December, 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 Quality No?2, So2, Co, TSP, PM10 Construction site (1point) Onee/ 3month Mlig::lﬁlfgr ég;j; :
}?)Vgte];:ct,%m%eoraDizuDﬁ,ifPognSS, Construction site (1point) November 2014,
Water Quality P i Well in the Monastery (1 Oncef2 month December 2014
count, il and grease, point} Monitoring Reports
chromium
Amount of solid waste Monthly prrt‘ogress
Waste Management of solid waste of | Construction site Oncef3month (Octobe:egTzv:mber
construction December) 2014
Preservation area such as
residence around the Oncef3moth
proposed construction site {peak period) . o
. . . Noise and vibration level of (2 points) Nmse'anc‘l Vibration
Noise and Vibration . menitoring report
construction Preservation site such as Noventber 2014
residence along the route Once( peak
for on-site vehicles period)
(Zpoints)
Ground Subsidence Ground elevation Monttl?:yfrx:;gress
Consumption of ground water | Representative (1 point) Every week ©c toberpNovember
Hydrology amount December)2014
Risk for infectious
. Status of measures of . .
disease such as infeetious disease Construction site Once/month
AIDS/HIV Monthly progress
s — T t3
Prehension of condition of © cbobel?p;;:)v ember
Working conditions | occupational safety and De cen;ber)20 14
(including healih Construction site Once/ month
occupational safety) Prehension of infections
disease
Accident Existence of accident Construction site As oceasion

arise
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5. Environment Monitoring Form

Envirommental Monitoring Plan (Construction Phasa)
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RESULT OF AIR AND WATER QUALITY MONITORING
1. Introduction

This is the founh repon for Air and wmer guility monitoring s Thilows Specinl Ecomomic Zone
{ TREZ). Thm report sets out the emvironmental monitoring requined throughow the constrection of the
Thilowa Specisl Economic Zone, The terms of reflerence for monilorng are shown in Table |, The
location of mir end weter monitoring points are shown m Figore | and Tahle |.

Terma of Reference for Momtormg

Tahle 1 Terms of reference for alr and water quality manitoring at TSEZ
" Description iLsms Frequency Locstion
Al Qusabty Tak IPsD 1 tima A CONETGIDOn B
| = Jinanie {1poinl]
Wit wadnr cuully g, &5, 00, BOD, oD, Callform 1ilivey | 2onths | Ablbe creek upsbeam snd downstroan vl
amynt, gil ani grones, chmomem 15 graased 1ho car road |Gponts)
Unospgiaund st pH: 55, DO, B0, Cok, Colltorm It femamifis | Tidks weell Ineoe of Meegyoran Wormsiery
cpumt, oll enig gresea. chomem {1 poiriy
Monitoring Instrument for Afr and water
Mo, Ingtrurnent Brand & | Measursment/
Model Parameter
1 Emnvironmentzl | HAZ- CO; NDz, HO,
Perimater &lr | SCANNER | 50, PM (1.5),
Monitoring PR 20}, VO,
Systam EPAS Relative
Huormiidily,
Temperuiure,
Wind Speed,
Wind Directlon
3 Alpha Bartle Wildlite
[Wssr Sarmye | Supiply
Compaiy®
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 neighboring country like Thailand, Vieinam,
Japan and IFC (Table 2). The consultant will apply the air quality standard in Thailand, Vietnam,
Japan and IFC as shown in Table 1.As for TSP and PM10, the standards in Thailand were applied and
the others were compared with the standards in Japan.

Table 2 Ambient Air Quality Standard in Southeast Asia

item mrera.gmg Japan Thailand Vietnam IFC
period

S0 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 : 0.05mg/m* -
NO; 1hour - 0.17ppm - 0.2mg/m*
24hours 0.04-0.06ppm - - .
1 year - 0.03ppm - C.04mg/m®
NGx 1hour - - 0.2mg/m?
24hours - - 0.04mg/m?®
o 1hour - 30ppm : -
8hours 20ppm - 10me/m? -
24hours 10ppm Sppm - -
TSP 1hour - - 0.3mg/m* -
24hours - 0.33mg/m? 0.2mg/m* -
1 year 0.10mg/m*® 0.14mg/m* -

PM;o 24hours - 0.12mg/m* 0.15mg/m* 0.15mg/m*{InterimTarget-1)
0.10mg/m*{InterimTarget-2)
0.07mg/m*(InterimTarget-3)

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

SPM 1hour 0.2me/m* - - z

24hours 0.img/m? - - =

PMas 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/fm? 0.025mg/m* - 0.035mg/m’(InterimTarget-1)
0.025mg/m’Interim'Target-2)

0.015mg/m’{InterimTarget-3)

Czone ihour - 0.10ppm 0.3mg/m’ -

hourdaily - 0.07ppm 0.2mg/m? 0.16mg/ri{InterimTarget-1)
- 0.1mg/m*(Guideline}
1 year - 0.04ppm 0.1amg/m® -
Ox 1hour 0.06ppm - - -
Pk 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
NotificationsefNationalEnvironmental BoardNo.10, 24,28,33, and 36, Ministry of Natural Resources and
Environment, 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. Description of the air quality monitoring station
Survey Period

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

Table 3 Sampling Duration for Air Quality Survey
Fourth Survey
Day o E
{November 15" _22™)
Day 1 Nov. 15" _ 16"
Day 2 Nov. 16" _17™
Day 3 Nov. 170 _ 18"
Day 4 Nov. 18" _19"
Day 5 Nov. 197 _ 20"
Day 6 Nov. 207 _21%
Day 7 Nov.21% 22™

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 te 14 simultaneous air measurements including U.S. EPA criteria air pollutants
The basic specifications of the instrument are as follow.

Instrument ~ Brand ~ Model . Measurement/
. . Parameter
Environmental HAZ-SCANNER EPAS CO, NO3, NO, SO,, PM
Perimeter Air (2.5}, PM {10}, VOCS,
Monitoring System _ Relative Humidity,

Temperature, Wind
Speed, Wind Direction




Figure 2 Location and site condition of air quality monitoring station.
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Concentration levels of all paramelers are within the stundurd in this month.



3. Water Quality Monitoring
Methodology

Sampling and preservation method

Water samples were taken by Alpha horizontal water sampler and collected in sterilized sample
containers. All sampling was in strict accordance with recognized standard procedures. The
parameters pH, temperature, dissolved oxygen (DO), 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 Originate Model
Country
1 pH meter HANNA USA HI7600829-1 pH Sensor
2 DO meter HANNA, UsSA HI7609829-2
3 Digital Water Velocity Meter Global Water Flow Probe USA, FP 211
4 Alpha Bottle (Water Sampler} Wildlife Supply Company® Indonesia -

Table 8 Container and Preservation Method for Water Samples

No |Parameter Container Preservation
1 |Oil and Grease 1000 ml glass bottle Sulfuric acid, Refrigerate
2 |COD 500 ml plastic bottle Sulfuric acld, Refrigerate
3  |BOD« 1,800 ml plastic bottle Refrigerate
4  |Heavy metals 500 ml plastic bottle HNQ; Refrigerate
5 |Bacteria 200 ml glass bottle (Sterilize] | Refrigerate
6 [Others 1,800 ml polyethylene bottle  [Refrigerate
Test method

The following table provides the test method for water quality.

No Item Analysis method

1 |pH HI7609829-1 pH Sensor

2 | suspended Solids Gravimetric method

3 Dissolved Oxygen (DO) HI7609829-2 Galvanic dissolved oxygen (D.0} sensor
4 Chemical oxygen demand{COD) Dichromate method

5 Biochemical oxygen demand(8CDy, Direct inoculation method

6 Oil & Grease APHA-AWWA-WEF Method

7 Chromium {Cr} {mg/1) APHA-AWWA-WEF Method

-3 E. coliform, Fecal coliforms, total coliferms | AQAC Petrifilm Method




Monltoring Result [17 October 2014)
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Result of the Water Quality Monitoring (October 2014)

Total of seven water samples from surface and underground water were collected. But 6 samples were
analyzed except of SW-6, previous old point was not monitored in this time as there was not enough
running water as usual and became like a small pond.

The result of October water quality monitoring, including rechecked location, was shown in above
table. The suspended solids of SW-2, SW-3 and SW-4 are high compared to the MOI standard while
other locations are lower than the MOI standard and the rest parameters are lower than the standard.
Because during the sampling, oil and grease was not visibly present, MITD decided to recheck the oil
and grease content. Firstly MJTD conducted recheck of the GW-1 on 21 November 2014 and
secondly all the points which we were able to collect from.

Qil and grease contents are detected in all location including the GW-1 that was collected on 21
November 2014 but GW-1, SW-2, SW-3 and SW-4 collected on 11 December 2014 are lower than
the standard. The possible reason for oil and grease content for GW-1 may be high due to human or
oil leakage from pump machinery of tube well. The oil and grease content for the other areas may be
high due to human or upstream contamination. Also, the testing method for October 2014 may be
questionable since all of the rechecked areas for SW on 11 December 2014 are lower than the
standard, The sample may be also affected by unexpected contamination from other human activities
depend on the analysis method.

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.

Analysis Report

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

Issued Date : 15-11-2014

Date Time al NO2 TSP PM (10} s02
D.M.Y H.M.S ppb ppb ug/m3 ug/m3 ppb
15.11.2014 | 10:00-11:.00 0.00 244.30 236.67 109.94 1.00
15.11.2014 | 11:00-12:00 3.72 51.57 61.95 26.45 7.57
15.11.2014 | 12:00-13:00 10.70 63.53 46.52 22,08 7.05
15.11.2014 | 13:00-14:00 88.72 18.75 35.63 13.57 1.00
15.11.2014 | 14:00-15:00 173.53 23.75 45.32 18.97 3.83
15.11.2014 | 15:00-16:00 | 208.65 17.05 58.57 23.65 1.12
15.11.2014 | 16:00-17:00 | 272.98 27.78 56.83 24.78 7.90
15.11.2014 | 17:00-18:00 | 369.23 49.46 53.05 24.09 7.77
15.11.2014 | 18:00-19:00 | 363.67 46.72 39.07 23.20 5.35
15.11.2014 | 19:00-20:00 | 366.33 49.03 36.25 21.08 2.72
15.11.2014 | 20:00-21:00 | 300.23 47.97 31.67 16.30 3.73
15.11.2014 | 21:00-22:00 288.33 46.95 42.05 13.57 2.98
15.11.2014 | 22:00-23:00 | 284.47 45.28 66.75 37.67 3.77
15.11.2014 | 23:00-00:00 | 260.63 4438 48.95 28.45 1.53
16.11.2014 | 00:00-01:00 | 268.12 48.63 48.20 28.25 1.83
16.11.2014 | 01:00-02:00 200.10 42,28 80.28 32.93 7.03
16.11.2014 | 02:00-03:00 241.90 45.77 59.43 32.03 33.50
16.11.2014 | 03:00 -04:00 199.28 42,13 73.92 37.58 4.80
16.11.2014 | 04:00-05:00 | 274.05 46.80 67.00 34.00 1.48
16.11.2014 | 05:00 -06:00 370.55 45.75 139.50 73.17 5.50
16.11.2014 | 06:00 -07:00 500.30 34.65 187.68 86.05 16.35
16.11.2014 | 07:00 -08:00 319.18 12.13 104.02 31.23 41.08
16.11.2014 | 08:00-0%:00 | 253.52 6.77 69.95 21.78 32.03
16.11.2014 | 09:00- 10:00 | 171.63 7.60 37.57 10.07 28.32
MAX 24hours 500.30 244.30 236.67 109.94 41.08
MIN 24hours 0.00 6.77 31.67 10.07 1.00
Average 24hours 241.24 46.21 7185 33.16 9.55
ppm ppm mg/m3 mg/m3 ppm

MAX 24hours 0.5003 0.2443 0.2367 0.1099 0.0411

MIN 24hours 0.0000 0.0068 0.0317 0.0101 0.0010

Average 24hours 0.2412 0.0462 0.0720 0.0332 0.0096




Resource & environment Myanmar Co., Ltd.

Client: Myanmar Japan Thilawa Development Ltd. -

Issued Date : 15-11-2014

Analysis Report

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

Sampling Location : AQM | (November_TSEZ)

Date Time O NO2 TSP PM (10} $02
DM.Y H.M.S ppb ppb ug/m3 ug/m3 ppb
16.11.2014 | 10:00-11:00 100.70 9.22 16.60 3.65 60.75
16.11.2014 | 11:00-12:00 89.92 30.42 24,25 8.87 41.93
16.11.2014 § 12:00-13:00 201.48 2077 50.75 20.47 25.73
16.11.2014 | 13:00-14:00 262.28 6.88 44.55 18.62 5.20
16.11.2014 | 14:00-15:00 238.80 9.72 36.53 13.87 12,57
16.11.2014 | 15:00-16:00 279.02 22.40 40.62 16.37 10.23
16.11.2014 | 16:00-17:00 282.58 31.77 75.63 34.90 22.27
16.11.2014 | 17:00 -18:00 419,20 37.97 62.12 27.72 1.48
16.11.2014 | 18:00-19:00 404.17 42.00 34.23 15.97 1.00
16.11.2014 | 19:00 -20:00 441.08 40.88 44,27 23.15 1.00
16.11.2014 | 20:00-21:00 482.15 58.27 76.21 42,70 16.64
16.11.2014 } 21:00-22:00 656.08 85.92 457.38 75.69 19.38
16.11.2014 | 22:00-23:00 360.08 60.07 138.55 56.67 5.78
16.11.2014 | 23:00 -00:00 316.77 43.42 73.83 43.17 14.92
17.11.2014 | 00:00 -01:00 233.18 43.90 61.43 30.23 3.03
17.11.2014 | 01:00-02:00 243.63 50.30 54.90 27.80 6.63
17.11.2014 | 02:00 -03:00 214.87 52.78 65.00 29.23 4,78
17.11.2014 | 03:00-04:00 222.95 43.33 66.72 30.32 2.13
17.11.2014 | 04:00 -05:00 335.53 38.43 105.95 60.87 15.43
17.11.2014 | 05:00 -06:00 380.42 40.79 116.53 68.05 9.11
17.11.2014 | 06:00-07:00 354.23 47.21 156.20 82.52 7.32
17.11.2014 | 07:00-08:00 343.10 58.15 259.90 119.35 8.65
17.11.2014 | 08:00 - 09:00 228.80 22.82 141.32 56.42 24.65
17.11.2014 | 09:00 - 10:00 142.65 8.20 61.88 23.03 44,40
MAX 24hours 656.08 85.92 457.38 119.35 60.75
MIN 24hours 89.92 6.88 16.60 3.65 1.00
Average 24hours 301.41 37.73 94.39 38.73 1521
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.6561 0.0859 0.4574 0.1194 0.0608
MIN 24hours 0.0899 0.0069 0.0166 0.0037 0.0010
Average 24hours 0.3014 0.0377 0.0944 0.0387 0.0152




Client: Myanmar Japan Thilawa Development L.

Resource & environment Myanmar Co., Ltd.

Analysis Report

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

Sampling Location : AQM 1 (November TSEZ)

Issued Date : 15-11-2014

Date Time co NO2 TSP PM {10) 502
D.M.Y HM.S ppb ppb ug/m3 ug/m3 ppb
17.11.2014 | 10:00 - 11:00 68.38 11.65 50.78 14.00 44.07
17.11.2014 | 11:00-12:00 123.62 27.20 46,17 18.63 28.33
17.11.2014 | 12:00-13:00 176.95 25.10 50.28 20.30 5.78
17.11.2014 | 13:00-14:00 150.73 9.09 47.00 17.64 34.73
17.11.2014 | 14:00-15:00 180.85 34.30 65.83 29.22 36.60
17.11.2014 | 15:00-16:00 270.32 39.95 110.28 438.00 5.02
17.11.2014 | 16:00-17:00 330.15 31.78 103.90 41.83 2.98
17.11.2014 | 17:00-18:00 696.43 43.68 146.98 77.60 9.98
17.11.2014 | 18:00-19:00 687.32 40.98 143.60 77.18 1.07
17.11.2014 | 19:00-20:00 775.62 45.33 100.65 55.82 28.78
17.11.2014 | 20:00-21:00 554.32 55.67 100.38 59.78 7.97
17.11.2014 | 21:00-22:00 610.78 58.70 133.40 70.52 6.17
17.11.2014 | 22:00-23:00 436.05 51.95 156.68 91.38 26.20
17.11.2014 | 23:00-00:00 554.53 49.00 158.95 86.47 39.77
18.11.2014 | 00:00-01:00 572.95 43.70 180.33 94.02 40.15
18.11.2014 | 01:00-02:00 660.12 49.90 138.88 65.62 6.57
18.11.2014 | 02:00-03:00 459.57 43.52 170.08 79.60 6.03
18.11.2014 | 03:00-04:00 275.65 33.18 157.23 68.25 9.63
18.11.2014 | 04:00-05:00 332.60 33.45 161.77 76.78 12.23
18.11.2014 | 05:00-06:00 345.95 35.82 166.07 77.28 1.68
18.11.2014 | 06:00-07:00 490,92 38.90 172.68 70.90 44.52
18.11.2014 | 07:00 -08:00 259.63 8.30 110.65 32.78 8.52
18.11.2014 | 08:00 - 09:00 212.53 2.47 76.85 25.88 54.40
18.11.2014 | 09:00 - 10:00 85.37 23.03 56.52 20.58 66.78
MAX 24hours 775.62 58.70 180.33 94.02 66.78
MIN 24hours 68.38 2.47 46.17 14.00 1.07
Average 24hours 387.97 35.07 116.92 55.00 22.00
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.7756 0.0587 0.1803 0.0940 0.0668
MIN 24hours 0.0684 0.0025 0.0462 0.0140 0.0011
Average 24hours 0.3880 0.0351 0.1169 0.0550 0.0220




Resource & environment Myanmar Co., Ltd.
Client: Myanmar Japan Thilawa Development Ltd. e
Issued Date : §5-11-2014
Analysis Report
Project Name : Thilawa Special Economic Zone (TSEZ)

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

Date Time co NO2 TSP PM (10) 502
D.M.Y HM.S ppb ppb ug/m3 ug/m3 ppb
18.11.2014 | 10:00-11:00 14475 10.32 37.23 15.58 58.07
18.11.2014 | 11:00-12:00 | 208.33 25.88 41.68 11.80 18.68
18.11.2014 | 12:00-13:00 | 213.58 9.57 33.83 15.83 29.32
18.11.2014 | 13:00-14:00 | 196.58 37.50 33.92 16,60 22.78
18.11.2014 | 14:00-15:00 | 247.53 54.45 56.70 18.87 12.48
18.11.2014 | 15:00-16:00 | 349.53 27.35 61.50 25.70 1.00
18.11.2014 | 16:00-17:00 | 416.87 40.23 79.97 31.37 3.35
18.11.2014 | 17:00-18:00 | 720.47 37.52 147.60 68.15 1.67
18.11.2014 | 18:00-19:00 816.77 34.83 157.32 78.23 7.02
18.11.2014 | 19:00-20:00 | 674.70 35.55 91.35 40.60 7.25
18.11.2014 | 20:00-21:00 | 709.28 50.82 137.73 77.02 14.67
18.11.2014 | 21:00-22:00 | 470.73 53.92 79.87 38.02 8.90
18.11.2014 | 22:00-23:00 { 590.57 56.35 138.68 72.00 12.80
18.11.2014 | 23:00-00:00 | 259.67 53.02 88.10 30.05 2.37
19.11.2014 | 00:00-01:00 | 447.72 55.68 103.65 41.52 9.97
19.11.2014 | 01:00-02:00 247.62 49,97 71.88 23.32 8.33
19.11.2014 | 02:00-03:00 724.35 56.38 111.60 61.48 16.07
19.11.2014 | 03:00-04:00 403.87 49.27 175.55 84.27 142
19.11.2014 | 04:00 -05:00 282.07 32.37 114.68 45.50 2.57
19.11.2014 | 05:00-06:00 326.18 43,85 130.18 52.75 2.65
19.11.2014 | 06:00-07:00 362.17 43.30 117.03 40.55 2.42
19,11.2014 | 07:00 -08:00 288.05 10.70 95.73 29.38 13.02
19.11.2014 | 08:00 - 09:00 195.12 5.07 61.53 21.92 25.50
19.11.2014 | 09:00 - 10:00 117.42 25.93 58.27 13.95 29.25
MAX 24hours 816.77 56.38 175.55 84.27 58.07
MIN 24hours 117.42 5.07 33.83 11.80 1.00
Average 24hours 392.25 37.49 92.75 39.98 12.98
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.8168 0.0564 0.1756 0.0843 0.0581
MIN 24hours 0.1174 0.0051 0.0338 0.0118 0.0010
Average 24hours 0.3922 0.0375 0.0928 0.0400 0.0130




Resource & environment Myanmar Co., Ltd.

Client: Myanmar Japan Thilawa Development Ltd.

Issued Date : 15-11-2014
Analysis Report
Project Name : Thilawa Special Economic Zone (TSEZ)

Sample Designated as : Ambient Air Quality Analysis
Sampling Location : AQM 1 (November TSEZ)

Date Time cO NO2 TSP PM (10) S02
DM.Y HM.S ppb ppb ug/m3 ug/m3 ppb
10.11.2014 | 10:00-11:00 | 193.68 24.55 46.30 14.35 24.28
19.11.2014 | 11:00-12:00 | 255.23 27.28 50.70 16.66 17.34
19.11.2014 | 12:00-13:00 | 275.47 28.32 43.60 17.23 2543
19.11.2014 | 13:00-14:00 | 259.85 40.24 45.07 18.03 36.51
19.11.2014 | 14:00-15:00 | 334.93 54.48 56.37 23.12 38.72
19.11.2014 | 15:00-16:00 | 398.12 42.97 7175 25.15 1.33
19.11.2014 | 16:00-17:00 | 545.42 45.02 100.85 41.85 1.22
18.11.2014 | 17:00-18:00 | 584.48 39.65 120.30 55.50 157
19.11.2014 | 18:00-19:00 | 646.52 39.78 104.65 48.00 1.93
19.11.2014 | 19:00 -20:00 706.73 44,23 127.40 64.58 2.30
15.11.2014 | 20:00-21:00 494.68 51.10 77.37 31.88 1.82
19.11.2014 | 21:00-22:00 426.75 49,77 76.77 31.77 3.48
19.11.2014 | 22:00-23:00 361.08 44.12 79.68 29.54 1.00
15.11.2014 | 23:00-00:00 | 413.53 63.63 77.95 42.05 1.08
20.11.2014 | 00:00-01:00 | 43022 38.97 93.90 44.87 1.98
20.11.2014 | 01:00-02:00 230.13 50.42 78.15 27.77 27.42
20.11.2014 | 02:00-03:00 | 24353 43.83 72.42 28.13 7.20
20.11.2014 | 03:00-04:00 | 233.10 37.00 64.48 28.52 11.65
20.11.2014 | 04:00-05:00 | 239.97 34.55 70.38 31.20 3.53
20.11.2014 | 05:00-06:00 | 288.30 42.87 76.12 33.60 1.40
20.11.2014 | 06:00-07:00 | 392.13 50.50 125.03 51.37 25.82
20.11.2014 | 07:00-08:00 | 302.08 26.78 94.75 27.35 2.55
20.11.2014 | 08:00-09:00 | 22840 9.33 79.17 26.58 1.85
20.11.2014 | 09:00-10:00 | 131.02 15.18 69.28 26.80 13.52
MAX 24hours 706.73 63.63 127.40 64.58 38.72
MIN 24hours 131.02 9.33 43.60 14.35 1.00
Average 24hours 358.97 39.36 79.27 32.75 10.62
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.7067 0.0636 0.1274 0.0646 0.0387
MIN 24hours 0.1310 0.0093 0.0436 0.0144 0.0010
Average 24hours 0.3590 0.0394 0.0793 0.0327 0.0106




Client: Myanmar Japan Thilawa Development Lid.

Resource & environment Myanmar Co., Ltd.

Analysis Report

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

Sampling Location : AQM 1 {(November TSEZ)

Issued Date : 15-11-2014

Date Time co NO2 TSP PM {10) 502
D.MY HM.S ppb ppb ug/m3 ug/m3 ppb
20.11.2014 { 16:00-11:00 179.35 21.53 54.80 21.23 13.58
20.11.2014 | 11:00-12:00 198.77 30.12 43.45 16.13 32.60
20.11.2014 { 12:00-13:00 236.93 44.65 45.27 18.03 30.87
20.11.2014 | 13:00-14:00 321.05 45,93 69.33 27.75 15.53
20.11.2014 | 14:00-15:00 390.95 41.60 87.78 34.95 1.00
20.11.2014 | 15:00-16:00 412.17 41.15 73.40 28.58 1.10
20.11.2014 | 16:00-17:00 413.37 45,22 71.60 28.50 1.40
20.11.2014 | 17:00-18:00 443,08 59.43 95.13 47.73 1.00
20.11.2014 | 18:00-19:00 500.10 51.57 96.82 49.52 1.80
20.11.2014 | 19:00-20:00 442.18 45.53 79.90 41.67 4,48
20.11.2014 | 20:00-21:00 360.83 48.63 80.03 37.87 1.37
20.11.2014 | 21:00-22:00 338.28 59,23 82.75 39.28 1.22
20.11.2014 | 22:00-23:00 302.63 48,53 74.35 34.85 6.35
20.11.2014 | 23:00-00:00 275.67 50.38 102.05 44.83 5.95
21.11.2014 | 00:00-01:00 381.92 51.98 93.47 49.32 13.43
21.11.2014 | 01:00-02:00 339.85 43,72 123,73 70.13 7.50
21.11.2014 | 02:00-03:00 286.75 40.72 108.70 65.38 1.00
21.11.2014 | 03:00 -04:00 300.18 24.98 130.80 76.27 4.57
21.11.2014 | 04:00 -05:00 236.65 40.38 136.10 80.67 2.57
21.11.2014 | 05:00-06:00 264.57 49.92 161.32 85.92 7.13
21.11.2014 | 06:00-07:00 476.40 47.42 170.48 83.37 20.07
21.11.2014 | 07:00-08:00 665.30 38.83 199.53 77.40 30.20
21.11.,2014 | 08:00-09:00 312.75 23.90 132.02 36.87 14.68
21.11.2014 | 09:00- 10:00 220.35 5.40 82.67 23.67 9.37
MAX 24hours 665.30 59.43 199.53 85.92 32.60
MIN 24hours 179.35 5.40 43.45 16.13 1.00
Average 24hours 345.84 41,72 99.81 46.68 9.53
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.6553 0.0594 0.1995 0.0859 0.0326
MIN 24hours 0.1794 0.0054 0.0435 0.0161 0.0010
Average 24hours 0.3458 0.0417 0.0998 0.0467 0.0085




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 (November TSEZ)

Issued Date : 15-11-2014

Date Time co NO2 TSP PM (10) 502
D.M.Y HM.S ppb ppb ug/m3 ug/m3 ppb
21.11.2014 | 10:00-11:00 160.30 4.53 58.43 18.35 34.30
21.11.2014 | 11:.00-12:00 120.20 13.30 41.55 12.73 56.85
21.11.2014 | 12:00-13:00 80.68 24.28 39.65 19.97 89.80
21.11.2014 | 13:00-14:00 154.88 59.38 80.50 40.17 60.07
21.11.2014 | 14:00-15:00 286.33 29.00 63.60 24.03 1.18
21.11.2014 | 15:00-16:00 342.05 24.28 69.75 25.65 123
21.11.2014 | 16:00-17:00 372.08 37.17 71.65 29.50 1.65
21.11.2014 | 17:00-18:00 472.35 36.23 83.75 43.92 2.18
21.11.2014 | 18:00-19:00 496.62 46.32 77.40 38.22 1.32
21.11.2014 | 19:00-20:00 579.30 47.88 90.60 45.00 3.07
21.11.2014 | 20:00-21:00 532.85 57.00 122.18 71.52 2.33
21.11.2014 | 21:00-22:00 423.63 54.33 83.47 40.72 1.53
21.11.2014 | 22:00-23:00 302.17 51.55 70.57 36.42 1.20
21.11.2014 | 23:00-00:00 344.37 55.05 90.07 48.52 13.97
22.11.2014 | 00:00-01:00 349.95 48.00 106.22 56.57 2.10
22.11.2014 | 01:00-02:00 216.22 37.03 79.93 36.70 1.38
22,11.2014 | 02:00-03:00 183.25 46.08 65.73 3118 8.28
22.11.2014 { 03:00-04:00 244.48 45,42 109.87 63.33 8.87
22.11.2014 | 04:00-05:00 243.23 46,78 125.85 75.23 3.47
22.11.2014 | 05:00-06:00 236.23 42.37 196.10 115.68 6.90
22.11.2014 | 06:00-07:00 235.90 52.43 164.42 79.37 1.55
22.11.2014 | 07:00-08:00 386.67 23,20 137.85 47.00 13.35
22.11.2014 | 08:00-09:00 266.60 3.07 96.13 32.97 60.93
22.11.2014 | 02:00-10:00 127.55 13.37 61.73 21.82 38.95
MAX 24hours 579.30 59.38 1596.10 115.68 89.80
MIN 24hours 80.68 3.07 39.65 12.73 118
Average 24hours 298.25 37.42 91.33 43,94 17.56
ppm ppm mg/m3 mg/m3 ppm
MAX 24hours 0.5793 0.0594 0.1961 0.1157 0.0898
MIN 24hours 0.0807 0.0031 0.0397 0.0127 0.0012
Average 24hours 0.2932 0.0374 0.0913 0.0439 0.0176




Resource & environment Myanmar Co.,, Ltd.

Client: Myanmar Japan Thilawa Development Lid.

Analysis Report

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

Issued Date : 15-11-2014

Date Time co NO2 TSP PM (10) $02
D.M.Y Hours ppm ppm mg/m3 | mg/m3 ppm
1 15th-16th Nov, 2014 24 0.241243 | 0.04621 | 0.071951 | 0.033162 | 0.009552
2 16th-17th Nov, 2014 24 0.301405 | 0.037734 | 0.09439 | 0.038734 | 0.01521
3 17th-18th Nov, 2014 24 0.387972 | 0.035069 | 0.116915 | 0.055003 | 0.021998
4 18th-19th Nov, 2014 24 0.392247 | 0.037492 | 0.092754 | 0.039977 | 0.012981
5 19th-20th Nov, 2014 24 0.358974 | 0.039357 | 0.079268 | 0.032746 | 0.010622
6 20th-21st Nov, 2014 24 0.345837 | 0.041719 | 0.099812 | 0.045684 | 0.009532
7 21st-22nd Nov, 2014 24 0.298246 | 0.037419 | 0.091333 | 0.04394 | 0.017561
Date Time CO NO2 TSP PM (10) 502
D.M.Y Hours ppm ppm mg/m3 | mg/m3 ppm
1 15th-16th Nov, 2014 24 0.24 0.05 0.07 0.03 0.01
2 16th-17th Nov, 2014 24 0.30 0.04 0.09 0.04 0.02
3 17th-18th Nov, 2014 24 0.39 0.04 0.12 0.06 0.02
4 18th-19th Nov, 2014 24 0.3¢ 0.04 0.09 0.04 0.01
5 19th-20th Nov, 2014 24 0.36 0.04 0.08 0.03 0.01
6 20th-21st Nov, 2014 24 0.35 0.04 0.10 0.05 0.01
7 21st-22nd Nov, 2014 24 0.30 0.04 0.09 0.04 0.02
Maximum 24 0.39 0.05 0.12 0.06 0.02
Average 24 0.33 0.04 0.09 0.04 0.01
Minimum 24 0.24 0.04 0.07 0.03 0.01
Target Value 24 10 <0.06 <0.33 <0.12 <0.04
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Laboratory Result



Report No.

CLIENT
CONTACT
ADDRESS

PROJECT NAME

Tel. +959-73013448

E-mail : pwint@genviromyanmar.net

: Water Quality Monitoring in Thilawa SEZ

: 2014-01246 / 001 (Page 1 of 1)

: RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.
: Mr. Pwint Pwint
: B702 Delta Plaza, Shwegondaing Rd., Bahan, Yangon, Myanmar
Fax. +951-552901

Analysis Report

issued date : November 11, 2014

SAMPLING DATE : October 17, 2014

SAMPLE DESIGNATED AS : Water Quality SAMPLING BY  :Client
SAMPLING LOCATION : Thilawa, Myanmar
Results
Parameters Units LOG
GW-1 sw-2 SW-3 SW-4 SW-7 SW-3
Total Coliform Bacteria | MPN/100mL - 12 330 46 33 230 490
Fecal Coliform Bacteria | MPN/100mL - <1.8 170 ] | 33 49 170
E.Coli MPN/100mL - <1.8 23 5.1 23 11 5.4
Remark: - Analysis Methods followed to the Standard Methods for the Examination of Water and Wastewater endorsed
by American Public Health Association (APHA), American Water Works Association (AWWA)and Water
Environment Federation {WEF).
- LOQ = Limit of Quantitation
(Sidpom Imwilaiwan} (Thepson Yommana)
Environmental Monitoring Manager Technical Manager
8GS (THAILAND) LIMITED
TYIClient/ VRAWs

WARRNING: The sample{s} 1o which the findings recorded herein {the "Findings”) relate wasiwere) dizwn and ¢ or provided by the Clisnt or by
a third party acking at the Chert's direction. The Findings constiube no warranty of the sample's representativenses of any goods and strictly
glate to the sample{s}, The Company accepts no liability with regard Lo the origin or source from which the sample(s) is/are said to be extracted.



ANALYSIS REPORT

ORIGINAL
Job Ref; 6905/2014

DOate : 22.10.2014
Page 1ol
Client Name RESOURGE AND ENVIRONMENT CO., LTD
B-T02 Deita Plaza, Shwegondaing Rd, Bahan Township,
Yangon, Myanmar
Project Name Watar Qluality Monitoring in Thilawa SEZ (Near Thanhyin & Thitawa)
Sampla Brought By Sient
Bamphe Racelved Dale © 20.10.2014
Analyzed Date F2.10.2014
Results (mg/)
Stations | Commodity Name | Lab Code | Tota) Suspended Solid |  Oil & Grease
Method - - APHA 2540 D APHA 5520 B
W -1 Ground VWater 17814 2.7 B3
5W-2 Surface Water 180714 8213 8.3
SW-3 Surfacs Water 1814 5807 B2
SW-4 Surfece Waler 182114 =30, 7 44
SW-7T Surfsce Water 18314 aABT 12
SW-§ Burfacs Walsr 1B4/14 136 73
Dataclion Limit . e
End Of Repon

5GS fH}mu)i.imllcd
M.
(MNu Nu Y7)
Manager
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ngni of the Republic of the Unlon of Myanmar
iy of Agriculture and Irrigation

o) [rrigation Department

ﬁwzy and investigafion Branch

:ﬁ: Soll Survey Seetlon

\Land Water Analytical Laboratory

[HCAL DATA FOR WATER SAMPLE

PROJECT s Water Quality Monitoring in Thilawa SEZ

SAMPLE DESIGNATED AL Water QI]HHIT SAMPLING DATE: 17.10.2014
SAMTLING LOCATION; Near Thanlyin & Thilawa ISSUED DATE  ;27.10.2014
SAMPLING BY ; Cliemt
Results {mg/l)
Sr No Station BOD. COD Chromiom | Remark
(Cr)
1 GW-1 EX £Ss 0.012
2 SWw-2 4.0 13.6 0.006
3 SW.3 g0 202 0.025
4 SW 1.0 203 0.012
5 5W.7 1.9 57 0.010
6 SW-8 2.0 6.0 (010
Highest desirable
égg vl 6 m 10 mgh -
g g = Maximum Concentration ot maximum 0.01
= permissible level permissible pollution ]

Remark: Analytical mentions are ppb unil by AAS. But this unit is changed as mg/L
aecording 1o the standard of WHO unit.

W
(May Aye Lwin)
Siafl Officer (Laborat
Soll and Water whid

ngwmlmmﬁglmﬁm



ANALYSIS REPORT ORIGINAL

Job Ref: 78992014

Date : I5.11.2014
Page 10l 1
Chent Mame : RESOLRCE AND ENVIRONMENT CO., LTD
B-702 Defta Plaza. Sthwegondaing Rd, Bahan Township,
Yangon, Myanmar
Project Name i Watar Quadly Monioring in Théawa SEZ (Near Thanlyin & Thilawa)
Sampis Brought By - Client
Sample Recelved Date @ 24.11.2014
Anslysed Date . 25112014
Reaults (mgll)
Statlons Commaodity Nama | Lab Code Method 0il & Grease
nienh Ground Watar
21.11.14) roLn 20704 APHA 5520 B ES
Detecton Limi 2
End Of Repor!

SGS (Myanmg) Limited
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ANALYSIS REPORT

ORIGINAL
Job Ret: 7T968/2014
Dats ; 16.12.2014
Page 1011
Client Hamig RESOURCE AND ENYIRONMENT MYANMAR CC.,LTD
B-702 Dalia Plaza, Shwegondaing Rd, Bahkan Township,
Yangon, Myanmar
Froject Name © Water Quality Moniioring in Thilawa SEZ
Sarnple Brought By Cient
Snmple Recaived Date - 11422014
Anafysed Data 12,12.2014
i Results {mof)
Stations Commuodity Name Lab Code I Method il & Groaso
-1
H‘Ifl;:'!ﬂhi} Ground Watsr £2ar14 APHA 55208 Not Dwiacl=d
W2
(11.12.2014) Eurface Water 229744 AFHA 5520 B 12
W3
(41,12 2014) Surface Water 230114 APMA 6510 B a6
mf:;m o | Surtace Water 2314 | APHAS5208 12
Dataction Lirmit 02
End Of Report
SG8 Limited
( Tan Tom )
Mannger
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Sampling and Laboratory Analysis Inspection
for Oil & Grease of Water Quality Avalysis Final Report

1. Overall

1.1. Introduction

During the water sample analysis that was requested by Myanmar Japan Thilawa Development Lid. (hereinafter
referred to as “MJITD”). higher concentration of Qil & Grease (hereinafter referred 1o as “O&G™) in comparison
to expected value has been reported. For the above mentioned O&G analysis, the following two Myanmar
environmental research/ analysis companies were involved. Resource and Environment Myanmar Ltd. (hereinafter
referred to as “REM™) performed the sampling and transportation of collected samples, and SGS Myanmar Ltd.
(hereinafter referred to as “SGS Myanmar”) conducted the laboratory analysis, For these two companies, the
inspection for validation of sampling and analysis for O&G (hereinafter referred to as “the O&G Inspection™) was
carried out by Myanmar Koei Infernational Ltd. (hereinafter referred to as “MKI”).

1.2, Inspection Item
The O&G Inspection was petformed for the following four items.

1. Preparation of sampling bottle

2. Sampling

3. Operation of analysis

4. Result of analysis
In order to have better validation of the analysis result, the same sample were analyzed in two laboratories, namely,
SGS Myanmar and SGS Thailand Lid. (hereinafter referred to as “SGS Thailand™), and the difference of results
between the two laboratories was compared. The laboratory of SGS Thailand is located in Bangkok, Thailand, but
adopted for the comparison. This is because SGS Thailand was expecied to conduct reliable analysis due to its
somewhat geographical closeness for preventing excessive sample quality change during transportation of the
sample.
According to American Standard Methods for the Examination of Water and Wastewater 5520 A!, adopted in
Uniied State of America, for Q&G analysis, O&G does not mean a specific chemical substance, but defined as a
general term for substance that to be extracted inan organic solvent, normal-hexane (hereinafter referred to as "n-
hexane™). This definition suggests that the sobstances soluble in n-hexane, is measured as the O&G. In general,
analysis of O&G is targeted at quantification of the less volatile oil.

13. Imspection Method
Outline of the O&G Inspection is summatized in Table 1.1, and sampling points are shown in Figure 1.1. The

conditions of the process from the preparation of sampling bottle to operation of analvsis had been observed.

! Ziandard Methods for the Examination of Water and Wastewater 22 edition, 2012 issued by American Public Health
Association)

Myanmar Koei International Litd. Febmary 2015
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Sampling and Laboratory Analysis Inspection

for Oil & Grease of Water Quality Analysis Final Report

2. Inspection Result

The serious problem was not observed in the inspected item for the sampling by REM and the analysis by SGS
Myanrar. However, the different results were reported in some samples between SGS Myanmar and SGS
Thailand. There is possibility that the results of SGS Myanmar and/ or SGS Thailand are not reliable.

Although the probability is low, operations and conditions that may cause significant impacts to the analysis result
are sununarized in Table 2.1,

Hereinafter, operations and conditions are divided into the posiiive error and the negative error. The positive error
is defined as cases that possibly causing an increase in the result of analysis, when compared with the original
concentration of sampled O&G. On the other hand, the negative error is defined as cases that possibly causing a
decrease in the result. The detail results of inspection are described in the following section for the respective
inspection items,

Table 2.1 Operations aud Conditions that may cause Slgmf' icant Impacis to Analysis Results.

No. | Inspecﬁon Operallons and Cond!lions ' Positive | Negitive Relevant.
Item S . Erior. | Ermr : Secﬂon in this
- 1. R O TR WY _Z_ S N * Report -
1-1 Preparatwn of | lsufficient number of rinsing after the samp]ingbo‘rtle . 211
sampling bottle washing with powder detergent.
1-2 | Preparation of | Sampling botile washing with insufficient amount of . 2.1.2
sampling boitle n-hexane.
2 Sampling Prewashing of sampling bottle with sample. * 2.2.1.
3-1 ] Operation of analysis | Handling of samples by using measuring cylinder. [ 2.3.1,
3-2 | Operation of analysis | Lack of pH checking for arnived sample. » * 232
3-3 | Operation of analysis | Insufficient shaking time of n-hexane extraction. - 2.3.3.
3-4 | Operation of analysis | Insufficient separation time for n-hexane layer and . 234,
aqueous faver afier exiraction.
3-5 | Operation of analysis | Evaporation of n-hexane in a condition of opening the . 2335,
mouth of conical flask.
3-6 [ Operation of analysis | Cooling the conical flask lving horizontally. * 2.3.6.
3-7 | Operaticn of analysis | Insufficient performance of balance. . . 23.7.
4 Result of analysis Different results of both laboratories. . . 24,1
2.1. Preparation of Sampling Botile

In REM brown glass bottles were used for sampling for O&G, and the bottles were washed by the procedure that
is shown in Table 2.2. REM adopted some washing methods and bottles depending on the analysis parameter. For
0&G analysis, washing step with n-hexane is implemented. This step is intended to remove substances that are
not soluble in waier but soluble in n-hexane.

Table 2.2  Washing Method of Sampling Bottles for O&G in REM
Step Operating : Purpose
1 Wash the bottle with detergent Removal of oil
2 Rinse the botile with n-hexane Removal of substances that are not soluble in water but soluble 1n n-hexane
3 Boil the bofile at £10 10 220°C for 1 hour | Removal of substances that have high-boiling point
4 Dry the bottle Removal of moisture

Source: Poster of REM laboratory (Purpose colurn was prepared by MKI)
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Wanlgug the botile wity dedeesm Emmmig the battle nuh -hemne
Fignre L1 Washlng Conditboin uf Sampling Botiles

According to an operator and Mr Kyaw Zin Win (GI5 Conmltam) Director of REM, new demm msmpling botiles
e wssd Every tney no remssd bolthe e msed (or sampling. Therelvie. no aifzction by ihe provicos collsciod
samples ling been confirmed. Byl on the some mouth of bottles, preciplinks are observed. The precipiivie seorm
o hove been deposited upon mesmiboiaring il shipping of bonles

111 Insuifickent Nomber of Ringlng after the Sampling Bottle Washing with Powdes Dietersent
Rgsnl

Druring the widkhiog of sunpling botile, hnmdey pow der detereent is nezd, amd (i Lig waer te used for bl process
Apcoritling 1o oheervation, mdey. powder deterponi dissolved in water easily

B onuderition Evaliation

Thers ts pazzibility that (he deterpent component reninins in smmpling botile, o hen (he pouder delerve diszolved
insuificiemly oF procipiuded iesin I the remnined detemgont componenes sre mépared 22 O4G,m amabysts el
1& predicied in be lngher than the ongiml concenimtion of synpled O

LY Sompling Bottle Washipe with lpsafMickan Amouind of a-beane

T Rtesmlt

In the process of a-hexane rmsing, Fmil of rap water wis potred into sampling botle, and (hen 2 drops of -
bieenmis (odal amonl is less than Tl were added,

W Considerstion’ Fvalusion

This procéss is inended lo retnove substincss ot ane not saluble in water bin solublke 1 o-besane, I e lnpoman
thann e ieeide of the spmpling bodde = wet eoough by o-bexnne (h s ool bego diluted. Bon, (e aenood of o
hesgine seems {o be imspificient inthis mothod. (7 the sbstnnces iimside (he mmpling boils are messored 9s OO
an anilysis resull is predicied 1o be hgher (b (b origingl concentration of sempled GRG, I order 1o prevent

ihe increase in analves renll, e sampling bortke should be washed by nsing nppeoprtate vohume of n-lesane that
hats not beon diluted, depetiding onihe sspling bolllo size.

bty mi i Feed Bhbgrmationa| 14
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Snmpiing s pd Lalvrsiory Annlyels Insgpesnibom
feor Dk - Llpeewe ol Water Gualily Analzejs Fifnl Rt

Y hampling

The overstl punpling procedure. (h Tas been pedormed by REM o indiomed tn Fizure 2.1, Waier sninples werne
colbected Trom & deve different poinls of o canal (camsl widih sbout 2m, lrom opstréam Ipbeled SW2. SW3, and
SWAY, and Gy well 0wy, In all ssmpling potnls. sanples wae collecied by bucket, and (len poursed ik
sampling botties, Prenuiling of bucks md mmpling bottle was performed every 1ime (Fipme 2.3, A1 e
smpling poimtd, folfowing prefreaiments wern glso done:; 1) agid (H:S060 wie ddded 1o collecizd ssmples Tor
sample soring, and i) samples were tmsporied in o styrofogm box flled wiil) (e (Figae 2.3)

Collecring Sanmle

1
| Remove sainple =5 moke bead space
tzside serplicg bille

T

i
L]
Prevrash melal cup by istigile |
1
]

— N
Cipflec sampie by Inacied

fe—— M50y & drope [spprozaiaiely [mlh

Prewith s-u!n;ﬂhé botile by smiple [ Capssmplinia '.u%ll:.: by phistic i |
Pon sample e sampling botils | Pt splc Iabel |
by ""'E'la' ap | Cool In fee —]

Al i Sumings

Source: Fiepmed by siudy ieam based o the olservition in (s inspectlon
Fignre 1.1 Sampling Procedure for O & Grease ln REM

Figare L2 Prewashing for Sumplipg Botte and Bue ke
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T
Fignre 1.3 Sampl¢ Storing and Teansportution Condlidons

211 Prewashing of Sumpling Bottke with Sample

T#esul

Prewaehinge of cample bortles with sampie vwas implemented for all ssmple bordes. Prewnshing opemiion inelins
that & sanall mami of saiple is powred o sympling (oolsf botlles, and (hen discanded afler dusing fmide of
st 0l o bodiles,

i Considemtions Evaluation

Since tarpet substance of O amlyveis 18 ol It hee chamtleristie to remmin instde toner surfnce of the sampie
bottle as an oil film. afier sample wias discanted from Lhe badile. Therefare, presashing of sampling botile possibly

cauEs 10 inerease OO atmly&s resull In Japsmess Indostinl Standorde (15 KOL02), prowashing is not aflowed
for noalysis of ofl, The resson for (hesde that o pan of n-hesene extroct substances used for prowpstimg will remmin
I (= smmiplicig bottle. On e othet' hand. shnple Ummfers between bolikes mmy caiice o decrease ORG anakhosts

reehll, Tn consideration of such standard i &8 spprecinted not 10 prowssh by smples 10 avoid uecedsan
devlillon of dtalsyens reenlls

2.1.12. (Mber Comsiderntions for Sampling

The samiple iy be aten nffscied by mespegied confammution from ofther lommn sclivites, depending on tndig
of snmipling. There i& a pesability that the O& G analy'sis resalt will be affected by contamination of domssic non-
fecal wastewater, since fow of comal was very Tow at (he sampling points;

13, Operalbon of Analvss

505 Myommor complies with Sandard Methads Tor the Examamiion of Whisr snd Wasewnier 3320 B herosfier,
referted to ns “the Stnndand”). The method of the Standsm & shown it Figure 2,20 Tn-order 10 exirnet (1 (nrget
subslances 10 b-hexone. the szmple which wos made o poidity condition aud n-hexane are shake well. ihen ile
-l byver s evaporaled, and fmally (e monthed subiiances are measured 18 O& G by 2 balance. Photo inking
was oot allowed in 5G5S Myanmar Eborssory whils dus anspectson
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¢¥Labii§i.§mpjg

Mark sample bottle at the meniscus or weight the

Far later detenmnation of sample volume.
batde,

e 111 HCT o 1:1 B2SQy. 10 pH 2 or lower
¢if sample has not been acidifted previously)
| Trausfer sample (¢ separatory funnetl. |

! Rigse sample bottle with ?0 il exuactme solvenl. J&

|_Add solvent washings to separatory fummel. |

| Shake vizorously for 2 min, |

| Tet layers sepaate. ]

- TT—— No
T Clean solvent layer —
Pty WYL e

SN
T Yes
| | : = ; e |
Solvent laver Aqueons faver Drain emulsion and solvent layers into a
{

glass cenuifoge wbe and cenwifuge for
‘ Drain agueous laver inte origival 5 mwin at approximately 2,400 rpm.

Lsauple bottle, Transfer centrifuged marerial © an
appropriate separatory funpel.

&le.eu[l};a}'_cr Aqueous favey

Drain selvent laver through a famme] with a filer
puper and 10 g Na,8Q,, both of which have bean
previzsed, 0 a chean, tared distifling flask,

Recombine aqueous layers and
any renzaining epulsion of solids
in sepagatory funnel.

I
Exiract twice more with 30 mL |
solvent each time.

Repeat centrifugation siep if enmulsion persists
include in flask a final rimsing of filter and in subiSeqUENT EXIACTioN SIEps.
Na.5Q, with an additional 10 (0 20 ml sobvent.

Disiilt solvent from fask in & water baih a1 35°C
with distillagon system,

I
When visible solvens condensarion stops, remove
_tlask from water bath,

e et m——————— e ———— e et omtms
| Wipe outside surface io remeve mojstare, | i

2 ; Caleulation

Cool in desiccator uatl a copsmm weight s
i oL W1 -2 !
_obtained, 1 ¢ Oil& Grease (mp'l) = ! - :
| Weigh flask in a balance, t ¥ i
1 : E

Fo determine initial sample vohme, either fill POWI: Total weight of flask and residus (mg) ;
sample botile w0 mark with warer and then ponr :

empry comainer and cap and calelate the sample V' Initial sample volume (L) i

water inte & 1L gradusted cyvlinder. or weigh H W2: Tare weight of fiask (g) !
velume by diference from the injriat weight, ;

]
Calemlation

Source: Standard Methods for the Examination of Water and Wastewater 22nd edition, 2012 (Issued by
American Public Health Association)
Figure 2.4 Standard Method 5520 B Adoptedby SGS Myanmar on O&G Analysis
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2.3.1. Handling of Samples by Using Measuring Cylinder

(DResult

Sample volume was measured by using a measuring cylinder in SGS Myanmar. The inside of measuring cylinder
was not rinsed with n-hexane. '

@ Consideration/ Evaluation

In genesal, oil tends to be remained on the surface of device/equipment that is in contact with sample. Thus, using
the measuring cylinder for the sample measurement is ot suggested in the Standard. The Standard describes
indirect methods either marking sampling bottle at the water meniscus or weighting the botfle to determing sample
volune/ weight.

If analysis is implemented without adding the oil amount remained inside the measuring cylinder, the decreased
amalysis result may appear. The sample volume should be measured by sample weight according to the Standard.
If measuring cylinder is used, the measuring cylinder should be rinsed with n-hexane.

2.3.2. Lack of pH Checking for Arrived Samples

(DResult

Though the sample is analyzed under acidity condition as per the Standard, pH value of samples were not checked
by SGS Myanmar.

@) Consideration/ Evaluation

Basically, arrived samples are expected to be in acidity condition because acid is added by REM when the saniples
were collected at the field. However, if no acid was added by REM, the sample is analyzed under no acidity
condition, If the sample is not analyzed in suitable pH condition for O& G analysis, validity of analyzed resulis
may be lost. Therefore, pH checking shall be done at beginning of this operation analysis stage.

2.3.3. Imsufficient Shaking Time of n-hexane Extraction
(DResuit

When shaking the sample and n-hexane in a separately funnel, the shaking time was less than set time of 2 minmtes,
@Consideration/ Evaluation

Inthe Standard, the shaking time is set as 2 minutes. Insufficient shaking time may reduce the extraction efficiency.
In this case, an analysis result is predicted to be lower than the original concentration of the Q&G sample.
Therefore, shaking time shall follow the requirement in the Standard.

2.3.4. Insufficient Separation Time for n-hexane Layer and Aqueous Layer after Extraction
(DResult

The aqueous layer was discharged from the separately funnel immediately after shaking the sample and n-hexane,

@ Consideration/ Evaluation

Myanmar Koei Iiternational Ltd. Febmary 2015
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The waiting time after shaking is not described in the Standard. However, if there is no time for waiting, there is
a possibility that the small particle of n-hexane is still suspended in the aqueous layer, and separation of two layers
is not complete. If analysis is implemented without consideration these remained sinall particle of n-hexane in
aqueous layer, the analysis result may decrease. Therefore reasonable wailing time shall set before discharging the
water,

2.3.5. Evaporation of n-hexane in a Condition of Opening the Mouth of Conical Flask

(DResult

In SGS Myanmar, water bath and drying oven were used for evaporation of n-hexane that is collected in a conical
flask. This evaporation process toock over 1 hour. During evaporation process, the mouth of comical flask was
opened upward without any covers,

@Consideration/ Evaluation

In such condition, dust suspended in atinosphere or soil samples raised up in the laboratory have possibilities to
fall into the conical flask. According to the Standard, the mouth of conical flask is connected with the distiHate
apparatus and kept closed to recovery evaporated n-hexane. If the weight of fallen substances into the conical flask
is measured as O& G, an analysis result is predicted to be higher than the original concentration of the sampled
0&G. Therefore, the mouth of the conical flask shall be closed and follow the procedure in the Standard,

2.3.6. Cooling ihe Conical Flask Lying Horizontally

DResult

In SGS Myanmar, the conical flask was set lying horizontally in desiccator affer removed from the drying oven,
during the cooling step.

@Consideration/ Evaluation

In such condition, the dew condensation may occur by wann air that can not exhaust from the bottom of comical
flask. According to the Standard, the conical flask shall be cooled in desiccator to prevent dew condensation. If
the weight of dew condensation is measured as O&G, an analysis result is predicted to be higher than the original
concentraiion of the sampled QO&G. Therefore, this step shall also follow the procedure in the Standard

2.3.7. Insufficient Performanece of Balance

(DResult

Allhough the electronic balance (A&D INSTRUMENTS Ltd., GR-200) possessed by SGS Myanmar, can indicate
up to the digit of 0.0001 g, the precision of product is guaranteed only to digit of 0.01g (10 mg) according to
catalogue specification. Calibration of balance is performed weekly in SGS Myanmar, During this inspection on
23 December, 2014, 100.0001 gwas displayed when 100 g balance weight was meastred.

@Consideration/ Evaluation
For example, if 1L of sample is analyzed for O&G, and then 10 mg of extracted substances is measured by the
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balance, the O&G concentration is calculated as 10 mg/L. This implies that SGS Myanmar cannot measure the
less than 10 mg/L of O&G when 1 L of sample is nsed, according to the specification of the balance,

If analysis of low O&G concentration is required, the performance of balance should be improved, or the sample
volume should be increased. In the reality, (he balance in SGS Myanmar seeied to be able to measured lower
than 10 mg. However, to make more reliable measurement, the lower weighing limit of the balance should be

confirmed appropriately, and also enough volume of sample should be vsed in consideration of on the balance
performance.

2.4. Result of Analysis

The result of O& G that was analyzed by SGS Myanmar and SGS Thailand is shown in Table2.3. When comparing
with MOI guideline value (equivalent to MJTD standard), although GW-1 analyzed by SGS Thailand is equal to
the guideline maximnm value, the results of all samples were within the guideline value.

Table 2.3  Amnalysis Result on O&G

565 |[GW1 | SW2 | §W3 [§W4 [L0Q | APHA MOl | Uat_
R T T e _ .. Y Méhod - | Guideline*. | -
Myanmar (.2 1.9 <0.2 <0.2 0.2 5520 B Max. 5 mg/L
Thailand 5 <1 <1 <1 1 3520%*
*Equal to MJTD standard.

e selected method that is listed in 5520 is unclear.

24.1, Different Results of Both Laboratories

(DResult

When comparing results between SGS Myanmar and SGS Thailand, the results of GW-1 and SW-2 showed the
opposite trend. On the other hand, the results of SW-3 and SW-4 showed the simdlar trend between two
laboratories.

The results of SW-3 and SW-4 in SGS Myanmar and SGS Thailand were less than limit of quantitation (hereafter,

LOQ). The lower concentration than LOO means the low concentration that cannot be analyzed, although it is not
2€50.

@Consideration/ Evaluation
The different results were reported in 2 samiples (GW-1 and SW-2) between SGS Myanmar and SGS Thailand.
The following concerns are possible reasons which may have caused different results,
a) Misplacement of samples during analysis
b) Low reliability of results themselves due to discrepancies between the analytical method actually
applied and its LOQ (sensitivity).

a) Misplacement of samples during analysis

Although it is a rare case, misplacement of samples may have happened in either SGS Myarunar or SGS Thailand.

Myanmar Koei International Lid. Febmary 2015
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If multiple samples were analyzed at the same time. without cerfain countermeasures to identify each sample,
there may be a iisk of misplacing samples.

b) Low reliability of results themselves due to discrepancies between the analytical method actuaily applied and
its LOQ (semsitivity).
SGS Mvanmar:
This time, SGS Myanmar analyzed O&G according to a method called APHA 5520 B. APHA 5520 has several
kinds of analysis methods (B to G). APHA 5520 describes that if Q&G concentration is less than 10mg/l, method
5520 C shall be selected instead of APHA 5520 B. If APHA 5520 B is not appropriate for amalysis of less than
10mg/1, the analysis result reported by SGS Myanmar may be less reliable.

SGS Thailand:
It is not clear which type of APHA 5520 method, $GS Thailand applied for the analysis. If using APHA 5520 B
like in the case of SGS Myanmar, the result of SGS Thailand may be also not reliable. If SGS Thailand was using
APHA 5520 C, which has L.OQ (sensitivity) of 0.2 mg/i, the result will be more reliable but further confirmation
is required.

The LOQ was set 0.2 mg/l for SGS Myanmar and 1 mg/t for SGS Thailand. Referring to the sensitivity of APHA
5520 methods, reasons for setting such LOQ is not clear, therefore, the confirmation for LOQ is needed at each
laboratory. Especially, there is a possibility that a LOQ calculation procedure has not been well understood in SGS
Myammar.

2.4.2. Calculation Method on SGS Myanmar
(DResult
The calculation formnla of SGS Myanmar and the calculation formula of standard 5520 B (Figure 2.4) were
different. However, both formulas are basically indicating the same thing .
The calculation formmla used by SGS Myammar is indicated as follows,
Calculation: Result [mg/L} = {(wl -w2)-BL}/V

w1: Total weight of flask and residue before blank correction [mg)

w2: Tare weiglt of flask [mg]

BL: Blank value [mg]

V. Sample volume [L]

Blank value indicates effect of target substance that is detected from lab devices or reagents, The blank value is
obtained as the result of analysis when water is analyzed on same condition with sample.

Myanmar Koei Intemational Ltd. February 20135
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The calculation formula of the Standard is restated as follows.
Calcunlation: Result [mg/L] = (W1 -W2)/V
W1: Total weight of flask and residue {mg]
W2: Tare weight of flask [mg]
V: Sample volume [L]

According to the Standard, when the weight of flask *W2” is deducted from “W1”, only weight of residue is
calculated.
When comparing the calculation formmla of SGS Myanmar and the Standard, “W1” inthe Standard and “w1 - BL”
in 5GS Myanmar have equivalent meaning. The “wl” has possibility to contain the residue weight that was
contained in reagent. In order to calculate the actual weight of the sampled residue as like in“W1”, the blank value
should be deducted from “w1”. These relations can be expiessed formulas follows,

WI1-W2=(wl-BL)-w2

@Consideration/ Evaluation

The calculation of SGS Myanmar is essentiafly the same as the calculation of standard 5520 B. Although the
Standard Method does not state that the blank value should be deducted from the difference between W1 and W2,
in the reality, deducting the blank value is required to measure O&G with more precision. For example, when a
regent that coniains O&G is vsed for analysis, if the blank value is not deducted, an analysis result is predicted to
be higher than the original concentration of the sampled O&G. Therefore, it is appropriate to dedeut a blank value
from the result, as performed by SGS Myaninar.

3. Predicted Impacts to Analyzed Resulis

The predicted impact for result of analysis in this inspection and the improving ideas for REM and SGS Myanmar
are summarized in Table 3.1.

Table 3.1  Predicted Impacts to Analyzed Results and Possible Countermeasures
No. { Imspection Operations and Predicted Impact for Analyzed |~ Possible Conntermeasures Predicted Improvement
Ttem Conditions . Restlt : ' : - : : :
1-1 | Preparation | Insufficient number | The remaining detergent in Liguid detergent shall be used The risk of measuring
of of tinsing after the | sampling bottle, are when and the number of Finsing ta be | detergent a5 0&G will be
sampling sampling bottle | dissolved insufficiently or determined reduced.
botits washing with powder | precipitated again. These are

detergent,

measured as O&G.

12 | Preparation | Sampling botlle | The substances nat sofuble in About 20mL of n-hexane shall | The risk of measuring
of washing with | water ars remained inside the be used for rinsing without remained substances on
sampling insufficient amount of | sampling bottle. These are diluting. The frequency for sampling bowtle as Q&G witl
bottle n-hexane, measured as OLG, rensing the n-hexané shall be b redwced.
determined
2 Sampling Prewashing of | Oil remained inside the No prewashing shall bes The risk measuring higher
sampling boltke with | sampling botite during petformed as determined in O&G concentration than the
sample. prewashing are measured as Japanese Standard (JIS original sample witl be
D&G KO0102). reduced.

Myanmar Koei International Ltd.
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Neo. | Inspection |- Operationssnd . | Predicted Impacl forAnalyzed_ Possible Cauntermeasures . Predlcted I :provement
A7 e 1 - Conditiens P - Resuft - g
31 Operation Handling of samples l‘he analysis to o be lmplememed To fo!luw lhe Standurd and The [oss of C&G wlll be
ofanalysis { by using measwrdng | without including the oil estimate sample volume by decreased, The risk of
eylinder, remained on the measuring measuring sample weight, measuring lower O&G
cylinder. These may cause concentration than the original
redaced O&G amount. sample wili be rednced,
3.2 | Operation | Lack of pH checking | The sample is analyzed under The pH value of samples shall | More reliable result can be
ofanalysis | for amived sample. mnsuitable chemical condition be checked with pH test paper obtained by performing
for O&G analysis. The validity before analysis stari. analysis under suitable pH
of analysis may be lost. condition.
33 Cperation Insufficient shaking | The extraction efficiency may The time of shaking shall be The extraction efficiency will
of analysis | dime of n-hexane | be reduced. And lower analysis set for 2 minutes as per be increased, The rsk of
extraction. resnlt may be obtained, required in the Standard. measvsing lower O&G
concentration than the original
: sample will be reduced,
34 | Operation Insufficient The small particle of n-hexane Shatf discard the aqueouns layer | The loss of n-hexane layer will
of analysis | separation time for 2- | snay be suspended in the long after the n-hexane layer be reduced. The risk of
hexane fayer and | discarded aqueous layer. This and the aqueobs layer are measuring lower Q&G
agueous layer after | may cause lower analysie result. | separated, in accordance with concentration than the original
extraction, the Standard. samnple will be reduced.
3.5 { Operation Evaporation of n- | The sabstances that fall inte the | The cover for the mouth of The risk of the falten
of analysis | Lexane in a condition | conical flask may bs measured conical flask shall be set substance inio conical flask to
of opetiing the mouth | as O&G. without interfering be measured as O&G will be
of conical flask. evaporation, Or shall connect reduced.
distillate apparatus in
accordance with the Standard.
346 | Operation Cooling the conical | The dew condznsation may The conical Bask shall be set The risk of the dew
of analysis | flask tying | ocour by warm air that is not upright. condensation on conical flask
horizontally. exhaust from the bottom of to be measured az O&G will
conical flask. This condensation be reduced.
maybe measured as O&G,
3-7 Operation Insufficient The validity of analysis for low The actual performance of More reliable result can be
of analysis | performance of | O&G concentration may be lost. | balance shall be confirmed, obtained by performing
balance. Wecessary sample volume for analysis in consideration of the
analysiz shall be determined performance of the balance to
based on balance performance. { be nsed..
4 Result of | Different results of | The velidity of analysis for low | The actual method and LOG The actual precision/ accaracy
analysis both laboratories. O&G concentration may be lost. | shafl be confirmed to both can be clarified.
{aboratories.
4. Conclusion
4,1. Present Status

Though possibility is low, the O&G Inspection revealed that current operation may cause variations in O&G

analysis results. Especially, the evaporation of n-hexane without any covers may lead to significant positive errors.
The weight of substance that remained in the conical flask after n-hexane removal is measured as O&G. A few
mg of remained subsiance affects seriously to the analyzed result as shown in the caiculation fornmla, Thus,

process has the most critical impact than the other process.

In addition, for the weigh measurement, an electronic balance is used, but based on the balance performance,

results which are less than 10 mg/L are not fully reliable. This is also regarded as the problem to cause variations
in the result.

Since necessary information is still lacking, it is not safe to make any conclusions at this moment. However, there

is a possibility that the results of both SGS Myammnar and SGS Thailand are not reliable, Especially, according to
adopted method, the analysis results which are less than 10 mg/L are not reliable.

Myanmar Koei International Lid,
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4.2. Recommendations
4.2.1. Analvsis Operation and Condition

®

The O&G Inspection revealed that analyzed results of SGS Myammar may have possibilities of unreliable
resulis. The unreliable result seems to be caused more of the suspending dust in laboratory amd the
performance of balance, rather than the operation of analysis itself, From the viewpoint of Japanese
Measurement Sufficient Law, the current condition of SGS Myanmar is not appropriate for O& G anmalysis,
If countermeasures suggested in Table 3.1 are adopted, if is possible to decrease the variation in analyzed
results. Although these counterimeasures do not reach to the analytical precision/ accuracy applied in Japan,
much more reliable results than the current practice can be obtained steadily.

i REM andfor SGS Myanmar do not adopt countermeasure proposed in this report or any equivalent
counermesasures, requesting analysis 1o other laboratories should also be considered.

4.2.2, Analysis Result

®

@

Need to check with both SGS Myanmar and SGS Thailand, about the details of analytical methods they are
applying, how they are setting LOQs and feasibility of such LOQ, and analysis sensitivity.

If ihe evidences for applied method and its sensitivity are not clear or insufficient, shall request respective
SGS to make necessary commections in the method they are applying. H either SGS Myanmar or Thailand
cannot provide necessary evidences or make necessary corrections, shall consider to use different laboratories
for O & G analysis.

If evidences provided and corrections made by SGS Myanmar/ Thailand are adequate, performing the
accuracy check by using the known concentration of O&G samples is preferable, Ask SGS Myanmar/
Thailand to analyze samples with known concentration and then check whether concentration set will be
reported or not.

If there is large difference between the concentration set and analyzed result, there is high possibility of
analytical operation problems. In such case, shall ask SGS Myanmar/ Thailand to find out reasons and impose
countermeasure. Incase reasons ate not clear or imposing counteraxasures are not possible, it is safe to judge
that reliable analysis is not possible in SGS Myanmar / Thailand. and shall secwre other laboratories for
further O&G analysis.

Myanmar Koei International Lid. February 2015
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RESULT OF AIR AND WATER QUALITY MONITORING
1. Intreduction

Water sumples were collected on 17" and 23™ December 2014 ot Thilawa Special Econontic Zone
{TSEL). Thin report sets out (he environmentsl mannormg required throughout the constroction of the
Thilawa Special Fconomic Zone. The termz ol reference for monitonog are shown in Table 1. The
location of dir atd water monitoring points are shown in Figure | and Table 1

Terms of Reference for Moniloring

Table 1 Terms of reference for alr and water quality monitoring st TSEZ.
Descriptlon Hems Frodgushay Location
Al Cualy TSF IPANRD | Ema | AL sonatrontion sils
Imortis [1patil)
Wil ey e ruslify pH, 55, DO, BOD, GO0, Calfprm Wi | 2mgerife | Al dba crmsh upsise And csrunrmaeg whleh
Eeunl ol Bl graEse, eI i tressed e sar ragd (3painks )
Undefgouni wassr pH, 65, D BOD COD Colkorm Time Emonihs - | Tl wsll e of Moy osssn Morkilahy

gk oll #nd grapss, chrairiim

1 goirdd

Monitorng nsrument for Afr and winer

No Instrament ‘Brand & Measurement/
Model Paramatar
1 Environmental | HAZ- CO, NGy, NO,
Perimeter Alr | SCANNER | S0y, PM (2.5),
Monitoring PM (10}, VOCS,
Svziem EFAS Relative
Furmbdity,
Temperature,
Wind Speed,
Wind Dlraction
E | Alpha Dottle Wiklife
dwait=r Sprmpli) 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 neighboring country like Thailand, Vietnam,
Japan and IFC (Table 2). The consultant will apply the air quality standard in Thailand, Vietnam,
Japan and IFC as shown in Table 1.As for TSP and PM10, the standards in Thailand were applied and
the others were compared with the standards in Japan.

Table 2 Ambient Air Quality Standard in Southeast Asia

Item Avera.glng Japan Thailand Vietnam IFC
period

50, 10 min - - - 0.5mg/m*

lhour 0.1ppm Q.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 - 0.05mg/m* -
NO; 1hour - 0.17ppm - 0.2mg/m*
24hours 0.04-C.06ppm - - -
1 year - 0.03ppm - 0.0amefm®
NOX 1hour - - 0.2mg/m*
24hours - - 0.04mg/m*
co Lhour - 30ppm apma/m?® -
8hours 20ppm - 10mg/m® -
24hours 10ppm 9ppm - -
TSP 1hour - - 0.3me/m® -
24hours - 0.33mgfm’ 0.2mg/m’ -
1 year 0.10my/m’ 0.14mg/m® -

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

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

SPM 1hour 0.2mg/m’ - - -

24hours 0.1me/m® - - -
PMzs 24hours 0.035mg/m* 0.05mg/m? - 0.075mg/m{InterimTarget-1)
0.05mg/m*{InterimTarget-2}
0.0375mg/m*{InterimTarget-3)
1 year 0.015mg/m* 0.025mg/m® - 0.035me/m’(interimTarget-1)
0.025mg/m* (InterimTarget-2)
0.015mg/m’(InterimTarget-3)
Ozone 1hour - 0.10ppm 0.3mg/m* -
shourdaily - 0.07ppm 0.2mg/m? 0.16mg/m*{interimTarget-1)
. 0.1mg/m*(Guideling)
Jaav- N dlaalNTant
1 year - 0.04ppm 0.14mg/m’ -
Ox lhour 0.05ppm - - -
Pt 24hours - - 0.0015me/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

NotificationsofNationalEnvironmentalBoardMo. 10, 24,28,33, and 36, Ministry of Natural Resources and
Environment, Thailand
National Ambient Air Quality Standard (TCVN5973:2005), Ministry of Science and Technology in Vietnam
Enwvironmental, Health, and Safety Guidelines, General EHS Guidelines, IFC, 2007
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2. Water Quality Monitoring

Methodoclogy

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. All samples were kept in iced boxes and were

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

Table 7 Field Equipment for Water Quality Survey

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

Table 8 Container and Preservation Method for Water Samples

No |Parameter Container Preservation
1 _|Oil and Grease 1000 m| glass bottle Sulfuric acid, Refrigerate
2 [coD 500 ml plastic bottle Sulfuric acid, Refrigerate
3 |BODs 1,300 ml plastic bottle Refrigerate
4 |Heavy metals 500 mi plastic bottle HNO, Refrigerate
5 |Bacteria 200 m] glass bottle (Sterilize}  |Refrigerate
6 [Others 1,800 ml polyethylene bottle  |Refrigerate
Test method

The following table provides the test method for water quality.

No Item Analysts method

1 pH HI17609829-1 pH Sensor

2 Suspended Solids Gravimetric method

3 Dissolved Oxygen (DO) HI7609829-2 Galvanic dissolved oxygen {0.0) sensor
4 Chemical oxygen demand{COD) Dichromate method

5 Biochemical oxygen demand(BO Ds) Direct inoculation method

6 Oil & Grease APHA-AWWA-WEF Method

7 Chromium {Cr} {mg/1} APHA-AWWA-WEF Method

8 E. coliform, Fecal coliforms, total coliforms | AQOAC Petrifilm Method




Maonitoring Result {December)

1

o T GW-1 | SW-2 | 5W-3 | SW-4 | Stusaland Uit
T TR | 138 | 1@ | 140
2 | Sujrended Solids w0 TRL | M 200 T
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Total of four waler samples [rom surfoce and usdesgroond waler were collected on December 2004
According 0 the Lab results, the rest parometers are nol higher thim the MOl stomdard while

“Teemack - NI in Hos Lescored,
Regili of the Waler Qualily Monlioring (Deceinber 2014)

suspeniled solid in SW-2 and SW-3 points are higher than the MO standard .

For ofl and grease contenis parameter, all of locations in same tme wene speoially checked for two
times in both SGS Laboratories in My atrmar gnd Thailasd The oil and greans contont of SW-2, SW-3
and SW-4 were lower than the MO! stmdard while GW-1 was slightly noticenble i 508 Inboratory
of Thailand. Bot o1l md gresse content of loontions in SGS Loboratory of Myanmar were lower than
the standard. For GW-1, the oil und presse conient is gl shightly prosented in’ SGS laborstory of
Thatland. The repson may be due to human contammeation or ol leskage from pump machinery of

tube well

Petailed of liboralory result data are provided in appendiz




Laboratory Result



ANALYSIS REPORT ORIGINAL

Job Rel: 8056/2014
Date : 22.12.2014
Page 1of 4

Ciimnt Nama : RESOURCE AND ENVIRONMENT MYANMAR CO,, LTD
B-702 Delta Plaza, Shwegondaing Rd, Batian Township,
Yangon, Myanmar

Project Nama Waster Quality Menioning in Thitawa SE2
Sampla Brought By Client
Sampla Received Dnte 17.12.2014
Analysad Date 18.12.2014
Results (mgf)
Stations Commodity Name Lab Code Mothod Total Suspended
ﬁ'ﬂ'ﬂ
(17 122014) | Soumd Water 234/44 APHA 2540 D &0
- .
| (71z2014) Surfece Walet 235014 APHA 2540 D 27713
—_— a
5W.a
(17 12 2014) Surlace Watar 3TN APHA 2540 D 81
Dretection Limit 2
End OF Report

$GS (Myanmag) Limited
Mo
Nu
(Vu Nu i)
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PROJECT NAME; Monitering in Thilawa SEZ
SAMPLE DESIGNATED AS; Water Quality

L

Ministry of Agriculture and Irrigation

[rrigation Department

Survey and Investigation Branch

Soil Survey Section

Soil and Water Analytical Laboratory

DATA LE

SAMPLING DATE; 19.11.2004

ISSUED DATE  ; 16122004
SAMPLING LOCATION; Near Thanlyln & Thilawa SAMPLING BY  ; Client
17.12.2014
Results (mp/T)
Sr No Stati
- BOD, Con Remark
1 GWw-1 4.7 12.0
2 SW.2 15.0 40.9
3 SW-3 21.0 als
4 5wy 5.0 620
Highest desimble
a% & el 6 mg/l 10 mg/l
£55
E W = Maximum Congentration al maximum
permissible level permissible pollution
AyaLwin)
Staft Officer (Labie”
Sail Survey Section
Survey and Investigation Brancly
lirigation Departmant

Yangan



Report No. :2015-00017 / 002 {(Page 1 of 1) Issued date : January 20, 2015

CLIENT : RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.

CONTACT ! Ms. Tee Toe Hlaing

ADDRESS : B702 Delta Plaza, Shwegondaing Rd., Bahan, Yangon, Myanmar
Tel. +959-73013448 Fax. +951-56562901

E-mail : toetoehlainggeo@grmail.com

Analysis Report
PROJECT HNAME 1 Water Quality Monitoring in Thilawa SEZ SAMPLING DATE : December 23, 2014
SAMPLE DESIGNATED AS : Groundwater Quality SAMPLING BY :Client
SAMPLING LOCATION : Near Thanlyin and Thilawa, Myanmar
Parameter Units LOQ GW-1
Oil and Grease mgh 1 5

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

(Siripomn Imwilaiwan) (Thepson Yomimana)
Environmental Monitoring Manager Teachnical Manager

SGS (THAILAN D) LIMITED
TYClient/PPT/Ws

WARNING. The sampie(s) to which the findings recorded herein (the "Findings") relate was (wera) drawn and / or provided by the Cliant or by
& third] pairty acting at the Client's direction. The Findings constitule no warranty of the sampie’s representativeness of any goods and strictly
relate 1o tha samplals). The Company accepts no liabfity with regard to the origin or source from which the sample(s) |sfare said to be extracted.



Report No. :2015-00017 / 001 (Page 1 of 1) Issued date : January 20, 2015

CLIENT : RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.

CONTACT : Ms. Toe Toe Hlaing

ADDRESS : B702 Delta Plaza, Shwegondaing Rd., Bahan, Yangon, Myanmar
Tel. +959-73(13448 Fax. +951-552901

E-mail : toetoehlainggeo@gmail.com

Analysis Report

PROJECT NAME : Water Quality Monitoring in Thilawa SEZ SAMPLING DATE : December 23, 2014
SAMPLE DESIGNATED AS : Surface Water Quality SAMPLING BY :Client

SAMPLING LOCATION : Near Thanlyin and Thilawa, Myanmar

Results
Parameter Units LOGQ
SW-2 SW-3 SW-4
Oil and Grease mg/ 1 <1 <1 <1

Remarks : - Analysis Methods followed fo the Standard Methods for the Examination of Water and Wastewater endorsed

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

{Siripom Imwilaiwan) i {Thepson Yommana)
Environmental Monitoring Manager Technical Manager

$GS (THAILAND) LIMITED
TYIClient/PPT/Ms

WARMING: The sample(s) 1o which the fitdings recorded herain (the “Findings's retate was {(were) drawn and / or provided by the Client ar by
a third party acting af the Client's direction. The Findings constitute no warrarty of the sample's representativeness of any goods and skrictly
relate io the samples). The Company accepts no hability with regard to the origin or source from which the sample(s) fsfare said 10 be extracted.



ANALYSIS REPORT ORIGINAL

Job Rel: 8180/2014

Date ; IT 422014
Page 1of 1
Clent Mams T RESOURCE AND ENVIRONMENT MYANMAR CO., LTD
B-702 Delta Plaza, Shwegondaing Rd, Sahan Township.
Yangon, Myanmar
Fropcl Name Water Chusdity Moniioring in Thilawa SEZ
Sample Brought By : Coimmt
Samnple Aacaived Osle 21122014
Analysed Dato 23122014
Rosults {mg)
Btations Commodity Nams Lab Code Maethod Oli & Cresss
GW-1
(23,12 2014) Giound Water 242114 APHA B520 R Not Detected
W2
(2312.2014) Burface Waler 2434 APHA G520 B 1.8
oty B APHA 5520 Dietocted
-4
Dt tion Limit 2
End Of Report
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Ministry of Agriculture and Irrigation

Irrigation Department
Survey and Investigation Branch
Soil Survey Section
2 o Soil and Water Analytical Laboratory
(VoD i 5/ ANALYTICAL DATA FOR WATER SAMPLE
PROJECT NAME; Water Quality Monltoring in Thilaws SEZ
SAMPLE DESIGNATED AS; Water Quality SAMPLING DATE; 19.12.2014
SAMPLING LOCATION; Near Thanlyin & Thilawa IS5UED PATE ;212122014
17.12.2014 SAMPLING BY ; Clent
Resulty (mg/l)
Sr Nao Station Chiominm Romark
(Cr)
1 GW-1 0.000
2 SW-2 0.000
3 5W-3 (LO00
4 5W-4 {0.000
g Highest desirable
= 5 5 level -
g2
_'E e Maximum o.01
5 permissible leve! Ol mg/

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

Staff Officer (Lab)

Soll Survey Section
Survey and Investigation Branch
imigation Cepadmant
Yangon




Report No. :2015-00018 /002 (Page 1 of 1) Issued date : January 28, 2015

CLIENT : RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.

CONTACT : Ms. Toe Toe Hlaing

ADDRESS : B702 Delta Plaza, Shwegondaing Rd., Bahan, Yangon, Myanmar
Tel. +958-73013443 Fax. +951-552901

E-mail : tostoshlainggeo@gmail.com

Analysis Report

PROJECT NAME : Water Quality Monitoring in Thilawa SEZ SAMPLING DATE : December 17, 2014
SAMPLE DESIGNATED AS : Groundwater Quality SAMPLING BY :Client
SAMPLING LOCATION : Near Thanlyin and Thilawa, Myanmar
Parameters Units 10Q GW-1
Total Coliform Bacteria MPN/100mL - 2.2
Fecal Coliform Bacteria MPN/00mL - 2.2
Escherichia Coli (E.Coli) MPN/100mL - ol <11

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

(Siripom Imwilaiwan) _ (Thepscn Yommana)
Environmental Monitoring Manager _ Technical Manager

$GS (THAILAND) LIMITED
TY/Client/PPT/WSs

WARNING: The sampla(s} io which the findings recarded herein (the "Findings®} relate was {were) drawn and / or provided by the Client or by
a third party acting at the Client's direction. The Findings constitule no warranty of the sample's represemativeress of any goods and strictly
relate to the sample{s}. The Comipany accepts no iability with regard to the origin or source from which the sample(s) isfare said 1o be extracted.



Report No.

CLIENT
CONTACT
ADDRESS

PROJECT NAME

SAMPLE DESIGNATED AS :- Surface Water Quality

: 2015-00018 / 001 (Page 1 of 1)

: RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.

: Ms. Toe Toe Hlaing

: B702 Delta Plaza, Shwegondaing Rd., Bahan, Yangon, Myanmar
Tel. +959-73013448 Fax. +951-5529(1
E-mail : toetoahlainggeo@gmail.com

Analysis Report

Issued date : January 29, 2015

: Water Quuality Monitoring in Thilawa SEZ SAMPLING DATE : December 17, 2014

SAMPLING BY

SAMPLING LOCATION : Near Thanlyin and Thilawa, Myanmar
Parameters Units LOG SW-2 SW-3 SW-4
Total Coliform Bacteria MPN/100mL - 23 350 140
Fecal Coliform Bacteria MPN/100mL - 23 46 70
Escherichia Coli (E.Coliy | MPN/10OmL - 12 : 23 16
Remarks : - Analysis Methods foliowed to the Standard Methods for the Examination of Water and Wastewater endorsed
by American Public Health Association (APHA), American Water Works Association (AWWA)and Water
Environment Federation (WEF).

= LOQ = Limit of Quantitation

(Siripom Imwilaiwan)
Environmental Monitoring Manager

TYIClient/PPT/Ws

S$GS (THAILAND) LIMITED

(Thepson Yommana)
Technical Manager

WARNING: The sampie(s) o which the findings recorded herein (the "Findings”] relate was (were) drawn and / or provided by (he Clisnt of by
a third perty acting at the Client's direction. The Findings constitute no warrarty of the samiple's representativeness of any goods and strictly
relate to the sample(s). The Company accepts no Hability with regard to the origin or source from which the sample(s) isfare salu fo be extracted.
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NCHSE AND VIBRTION MONITORING
IN

THILAWA SEZ CLASS A DEVELOPMENT

(November 2014)

Resource & Environment Myanmar Lid., B-702 Delta Plazs Building,
Shwegondaing Rd,, Bahan, Yangon MYANMAR  Tel; (959) 7301 3448;
Fax: (951) 552901 maiko: admin@enviromyarmar. net
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Molke and Vibration Monitoring Report

L Introduction

Tlie mondoring points are located in the Thilwws SEZ class A anen. The site focation 18 shown in:
Figure | Thilewa SEZ i locuted beside the Thankvin and Kvasuktmn towss, shout 20 ki southesst
side of Yangon city as showa in Figure 3.1-1. Project ares with 400ha is center of Thilawa SEZ with
an aren of about 2400 ha Thilowa SEZ i sorrounded by ning road and acoompanied with the
container ports along the Yangon River

There are 2 ways Lo access to Thilawa SEZ from Yimgon oy, which are the ronte possing through
Thanlyin Brdge and the moute passing through Dagon Bridge

O FHINTEAN INTTRETEN EILLTH
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Fi'grurl.l I Lekcation map of the Thilawa Special Econvmic Inmr.
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2. Environmental Standard

2.1 Noise
{1)  Construction Phase

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

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

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

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

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

Table 1 Target Noise Level in Construction Phase

Category Day time [Leg) Evening Time (Leq) Night time (Leq)
{7am-7pm} {7pm-10pm) {10pm-7am}
Residential houses and monastery located less
than 150m 75 dB 60 dB 55 dB
Residential houses and monastery located
rmore than 150m from the construction site, 75 dB 65 de 65 dB
office, commercial facilities, and factories

Mote) Evaluation point is at boundary of building

Table 2 Noise Standard at Construction Stage in the Various Countries

Items Day time (Leq) Night time (Leg)
ing h i ith high noisa level
lapan U;nng eavy equ pments with high noise level 85 4B (Maximum) )
{piling, excavating efc.}
Singapore Hospitals, schools, institutions of higher
learning, homes for the aged sick, etc, 60 dB {7am —7pm, 12hrs} 50 dB (7pm = 7am, 12hrs)
Residential hmldlngs Iol?ated less than 150m 60 d8 {7pm - 10pm, 3hr)
from the construction site where the noise is 75 dB {7am = 7pm, 12hrs) 55 dB (10pm ~ 7am, 9hr)
being emitted P g
Other Buildings 75 dB {7am = 7pim, 12hrs) 65 dB (7prn — 7am, 12hrs}
UK In rural, suburban and urban areas away . .
from main road traffic and industrial noise, 70 dB (8:00-18:00} )
Urbar areas near main roads 72 dB (8:00-18:00) -
usa Residential 80 dB (8hrs) 70 dB {8hrs)
Commercial 85 dE (8hrs) 85 dB {ghrs)
:J >rebsa: l:jrea with high ambient noise level Ambient Noise Level +1008

Source; Noise Regulation Act, Japan (Law No.98, 1968, Amended No.33, 2006)
Envirenmental Protection and Management Act in Singapore (Chap.94A, Section 77, revised in 2008)
British Standard 5228: 1997 “Noise and vibration control on open and construction sites™
Transit Noise and Vibration Impact Assessment, U.S. 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
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the basis of the above information, target notse level is set as following concept and target ambient
noise level.

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

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

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

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

Table 3 Target Ambient Noise Level in Operation Phase

Day Time {Leqg) Evening Time {Leq} Night Time [Leq)
Category _
{7am-7pm) {7pm-10pm) {10pm-7am)
Sensitive area such as Monastery 60 dB 55 d8 50de
Residential houses 65 dB 60 de 55dB
Commercial and Industrial Areas 70 dB 65 de 80 dB

Note) Evalnation point is at boundary of building

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

Items Day time (Laq) Night time [Leq)
Indonesia Noise standard for sensitive areas such as residenceas,
55 dB
hospitals, schools, places of religious worships
Noise standard for office and commercial 65 dB
Noise standard for commercial and service 70 dB
Malaysia Sensitive Areas/ Low Density Residential Areas 55 dB (7am — 10pm, 15hrs) 50 dB (10prm — 7amn, 9hrs)
Sub Urban Residential 60 dB (7am — 10pm, 15hrs) 55 dB {10ptn — 7amn, Shrs)
Urban Residential 65 dB (7am — 10pm, 15hrs) 60 dB (10pm —~ 7am, Shrs)
Commercial and Business 70 dB (7am — 10pm, 15hrs) 60 dB (10prn — 7am, 9hrs)
Singapore Sensitive Areas S5 dB (7pm —30pm, 3hr)
60 dB (7arm —7pm, 12hrs) 50 dB {10pm — 7am, Shr)
Residential Areas 60 dB {7pm —30pm, 3hr,
65 dB (7am — 7pm, 12hrs) 55 48 i 1gpm —72m, 9hr;
Commercial Areas 65 dB {7pm —10pm, 3hr)
70 dB (7am —7pm, 12hrs) 50 dB [10pm — 7am, Shr}
Thaitand Moise standard 70 dB {24hrs)
Japan Sensitive Area {Class AA) 50 dB (fam — 10pm, 16hrs) 40 dB (10pm - 6pm, Bhrs)
Residential Area {Class A and Class B} 55 dB (6am — 10pm, 16hrs) 45 dB (10pm — 6pm, &hrs)
Commercial and Industrial Area (Class C) 60 dB {6am — 10pm, 16hrs) S0 dB (10pm — 6pm, Bhrs)
IFC Residential; institutional, educational 55 dB {7am — 10pm, 15hrs) 45 dB {10pm ~7am, Shrs)
tndustrial; coramercial 70 dB {7am — 10pm, 15hrs} 70 dB {10pm — 7am, 9hrs)

Source: Nose Standard in Indonesia (KEP-48/MENLH/11/1996)
Effect of Traffic Noise on Sleep: A Case Study in Serdang Raya, Selangor, Malaysia, Environment Asia, 2010
Environmental Protection and Management Act in Singapore (Chap.94A, Section 77, revised in 2008)

Notification of Environmental Board No. 15 B.E2540(1997) wmder the Conservation and Enhancemnent of National Environmental

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

2.2

Vibration

3

Construction Phase

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

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

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

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

Survey Item

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

As there are no environmental standards for noise level in Republic of Myanmar, the survey result

was evalnated by comparing with the environmental standards and request limit for road noise in
Japan.

Table 5 Survey Parameters for Noise Level

Environmental Request limit for
No. Parameter Unit Standard road noise
Japan
Living Environment Along Road
) A~weighted loudness B Daytime (6:00-22:00) 55 75
equivalent (LAesq) Nighttime (22:00-6:00) 45 70

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

Survey Location
Third Time Monitoring (20® — 23" November, 2014)
Summary of sampling points

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

Table 6 Location of Noise and Vibration Monitoring Station

Sampling | Coordinates Description of Sampling Point

Point

TNV-1 16°42'15.8"N, In front of Myanmar Maritime University; about 2 m east of
96°16'00.5"E gar road

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

) 96°16'34.0"E from main car road

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

96°16'35.5"E from main car road
TNV-1

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

TNWV-2 was siled oi Mocty pswun Maonestery Coinponnd. The Jocation was &n open area bedide monk
heuses with abaut 250m froam the car road. The road was paved with low traffic. Dominant sowrces of
noise were alarm song in the compound hat rny thrice & doy, There wan nol any other noide source
prpum the monastery compoind  The locotiom of THNY-2 18 shown m Figure 3

Figure 3 Location of TNY-2.

TINV-3

THNW-3 was sifed m fronf of Mocgyoswun Monasiery. The locobon was & open area beside e rond
witl aboot 2600 m (rom the cor rond. The road was paved with low traffic. Dominant sources of nolse
wore alam sony in the compound 1hot neg thrice o day eid vehicular trafTic, The location of TNY-3
15 shown an Figure 4,



Fligure 4 Locaifon of TNV -3,

Survey Period

Sampling and monitoring of sovounding sound and vibmtion level st TNY-1, TNV-2 and THNV-3
were conducted during 20 -~ 23 November, 2014,

Snnepdling Point I Burvey Period
TNV-! I 20 Narvembae. 3014 134 bty
THV-2 NIl _ 3§ Syebes 300 i (34 hensryd
THY 3 SN - 21" Wovember, 2014 (24 bours)

Survey Method

Sampling and monitoring of surrounding sound and vibeation level were conducted by using
following thgtrument for 24-hours'] day messurement

IisTrnient Hrand Mludel Measurement unl
Sound Level Metes Lutrom SL IS0 dd
Vibrntlon Meer Lutrom VB-RX065D PR, SO

a] Moise Survey
Freqoency
{hoe tene (24 hours monitonoe m weekday)
Tokd Serrinpile
Three samples
Record Interval
O record for 10 minule interval

b} Vibrabion Surves
Froguency
Cme tdme {24 hours moniloring i weekdiv)
Togd Sample
= Three ssmples
Record Iriterial

Elllulr_ll'.-'\.. o Faratian Man il tg Rephag S5 and T1ime



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

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

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

18:00-19:00

10:00-11:00 55 52
11:00-12:00 55 63
12:00-13:00 54 49
13:00-14:00 63 52
14:00-15:00 59 53
15:00-16:00 55 53
16:00-17:00 56 58
17:00-13:00 56 54

60

€q

19:00-20:00

54

20:00-21:00 58 57
21:00-22:00 52 56 52

T 7

22:00-23:00 47 54 56
23:00-24:00 46 53 51
24:00-1:00 50 50 44
1:00-2:00 46 50 44
2:00-3:00 49 50 45
3:00-4:00 55 50 45
4:00-5:00 47 50 45
5:00-6:00 55 51 44

Table 8 A-weighted Loudness Equivalent (LAeq) Level

Unit: dB(A)
TNV-1 TNV-2 TNV-3
Date 22™ — 23" November 2014 200 — 21# November 2014 20— 21% November 2014
* Day Evening | Night Day Evening Night Day Evening Night
Time Time Time Time Time Time Time Time Time
58 55 49 56 59 51 54 54 47
Target
Noise 75 65 65 5 60 55 75 60 35
Level
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Vibration

Vibration can be defined as regularly repeated movement of a physical object about a fixed point. The
parameter normally used to assess the ground vibration is the peak particle velocity (ppv) expressed in
millimeters per second (mm/s).

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

Typical levels measured during construction activities are shown below:

Construction Activity Typical Ground Vibration Level

Vibratory roller Up to 1.5mms @ 25m

Hydraulic rock breakers 4.5 mmfs @ 5Sm, 0.4 @ 20m, 0.1 @ 50m

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

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

Bulldozer 1-2mmy/s @ 5m, 0.1 @ 50m

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

Truck traffic {rough surface) <2mm/s @ 20m

Survey location

- Three points (same location as noise survey)
Frequency

- One time (24 hours)
Methodology

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

Result

Vibration results were presented in Figure 5 to 7. Table of observed vibration level is presented in
Appendix 2.
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Vibration as velodty recordad at TRV 1 [scale vertioal colimn shewn as mm,s)
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Figure 5 Vibration resalt of TNV 1,

Vibration 23 Velodty recorded at TNV 2 (Scale vertical columm shown as mm/s)
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Figure & Vibratioo result of TRV L
Vibratlon as velocity recorded at TNV 3 (scale vertical column shown as mm/s)
T
000G —
ouoid l
(N2 F—
o - -
P
"" -Jdﬂ-?‘ﬂu“ "‘ErPgm"’ ﬁfﬁf@:‘ ﬁ;ﬁjﬁgjﬁ
Figure 7 Yibration result of TRV 3.
4. Cunclazion

The noize lavel monitoring results are compared with tanget nose kevel proposed m ELA sepori (See
Table 1) Two noise receptorn wero designated in construciion phase based on the baseline noise dotn

Thereane
I. Residentiol housss and monastery located less than | 50m from the conatroction =ite comply

with the middle range of the Singapore standnrd (cateporized gs “Residentinl buildings located
less than 150m™), ar

2 Residential hovses and monestery located morg than 150m from the construetion site, offioe,
commercinl facilibes, and factones shall comply with the moderate rnge of standard
Surgapore standand (categornzed m “Other buildings™)

The noise kovel monitonmg ot three sites 119 and near the project site we lower thim the target noise
level (SeeTable £
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There is no standard relating to vibration during construction activities. Common practice in
Myanmar has been to use guidance from intemationally 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.

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 level in 3 Monitoring Stations

Date
22-23 20-21 20-21
November | November | November
L ‘JV TR 1= 30 ok

6:00-7:00

56
7:00-8:00 52
8:00:9:00 S0
9:00-10:00 56
10:00-11:00 52
11:00-12:00 63
12:00-13:00 49
13:00-14:00 52
14:00-15:00 53
15:00-16:00 53
16:00-17:00 58
17:00-18:00 54
18:00-19:00 60
D2y
19:00-20:00 Y
20:00-21:00 57
21:00-22:00 52
22:00-23:00 56
23:00-24:00 51
24:00-1:.00 44
1:00-2:00 a4
2:00-3:00 45
3:00-4:00 45
45

4:00-5:00




Appendix-2 Observed vibration level in 3 monitoring stations

Vibration as Velocity (mm/s)

TNV-1{22-23Nov) | TNV-2{20-21Nov} | TNV-3{20-221 Nov)
Time mm/s mmy/s mm/s
6:00-6:10 Q.00 0.05 0.00
7:00-7:10 0.00 0.00 0.00
8:00-8:10 0.00 0.00 0.00
9:00-2:10 0.00 0.00 0.01
10:00-10:10 0.00 0.00 0.00
11:00-11:10 0.00 0.00 0.00
12:00-12:10 0.00 0.01 0.00
13:00-13:10 0.00 0.00 0.00
14:00-14:10 0.00 0.00 0.00
15:00-15:10 0.00 0.00 0.00
16:00-16:10 0.00 0.00 0.00
17:00-17:10 0.00 0.00 0.00
13:00-18:10 0.00 0.00 0.00
19:00-19:10 0.00 0.00 0.00
20:00-20:10 0.00 0.00 0.00
21:00-21:10 0.00 0.00 0.00
22:00-22:10 0.00 0.00 0.00
23:00-23:10 0.00 0.00 0.00
00:00-00:10 0.00 0.00 0.00
01:00-01:10 0.00 0.00 0.00
02:00-02:10 0.00 0.00 0.00
03:00-03:10 0.00 0.00 0.00
04:00-04:10 0.00 0.00 0.00
05:00-05:10 0.00 0.00 0.00




