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1. Executive Summary

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

The monitoring record from April 2018 to September 2018 according to the
Environment Monitoring Plan is submitted in conformity with the provision of
Chapter 9.1, Table 9.1-2 and 9.2, Table 9.2-2 Content of the EIA Report of Thilawa
SEZ Development Project (Zone A).

2. Summary of Monitoring Activities

a)

b)

0

Progress made to date on the implementation of the EMP against the submitted
implementation schedule;
We already submitted EMP for TSEZ Zone-A as following table.
' Re ort
I\ITJo Description Phase Submission
1 Environmental Monitoring Report | Phase-1 Operation Phase April, 2016
2 Environmental Monitoring Report | Phase-1 Operation Phase October, 2016
3 Environmental Monitoring Report | Phase-1 & 2 Operation Phase April, 2017
4 Environmental Monitoring Report | Phase-1 & 2 Operation Phase October, 2017
5 Environmental Monitoring Report | Phase-1 & 2 Operation Phase April, 2018
6 Environmental Monitoring Report | Phase-1 & 2 Operation Phase October, 2018
Report (No.6) is submitted this day attached with Operation Phase
implementation schedule. Subsequent Operation Phase reports will be submitted
on Bi-Annually.
Difficulties encountered in implementing of the EMP and recommendations for
remedying those difficulties and steps proposed to prevent or avoid similar future
difficulties;
Required clear guideline for the reference and target standard of water (such as
surface water, wastewater, ground water etc.) in order to report TSEZ discharging
impact.
Number and type of non-compliance with the EMP and proposed remedial
measures and timelines for completion of remediation:
No. Parameter ype OF Remedial Remarks
Non-Compliance Measures
Discussed with
. environmental
I | Suspended Solids Exceed target Refer to the
value consultant and
attached report of
expert for the
S water and :
monitoring
E dt t points sources to wastewater qualiyt
: xceed targe -
2 | Total Coliform e analysis the report in appe
effect and impact z
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Eo. Parameter Type Of Remedial Remarks
Non-Compliance Measures
- Consulting Investigation of
with Mercury Detection
environmental | in Industrial Zone
consultants and | of Thilawa Sepcial
find out | Economic Zone — A
Exceed target possible Report is attached
3 | Mercury (June-2017 to expected reason | in Appendix.
August 2017) and
consideration of
proper
investigation
procedure for
| future.

d) Accidents or incidents relating to the occupational and community health and
safety, and the environment:
There were eighteen cases of minor accidents and one incident happened during
monitoring period at Thilawa SEZ common area. Each tenant’s accidents will
report directly to Environmental Section, One Stop Service Center, Thilawa SEZ
Management Committee.

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

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

Monitoring Plan (Operation Phase)

Category Item Location Frequency Remark

1 week each in
Repichiniative oint dry  and  wet | August 2018, Air quality
Air Quality NO., 80y, CO, TSP, PMyo i Epgeouliid p season (First 3 | monitoring report (Bi-
inside TSEZ Zone-A area
vears after | Annually)

operation stage)

Water temperature, pH, SS, 2 5 :
DO, BOD, COD, T-coliforn. Bi-monthly for | April 2018 and August

B i . Discharging points and water, 2018, Water and waste
ESN }_?Cl; (E)oiilm;n‘:{nd 1_222;’ reference points (6 points) | temperature, pH, | water quality
’ : groase, | which including outflow of | SS, DO, BOD, monitoring report (Bi-

Formaldehyde, Phenols, retention pond to the river | COD, T-Coliform, Monthly)

Water Quality Cresols Free Chlorine, Zine,

. A (1 point) T-N, T-P, Color | June 2018, Water and
Chromium, Arsenic, Copper :
Ry ' C,a dmium. Well in the Monastery and odor wastewater quality
B v : ;| (1 point) Bi-annually for all | monitoring report (Bi-

arium, Selenium, Lead drathoters Annusily)
and Nickel b ‘ ‘ :

General waste disposal
record (Waste generated
from common area of
TSEZ and Admin
complex)

Status of non-hazardous Twice/ year

waste management (Submission  of
Status of hazardous waste environmental
management reports by tenants

Waste Each tenant




—

Category Item Location Frequency Remark
; One time in each
z Noise {ev_EI at the monastery dry and  wet | August 2018, Noise and
Noise and and residences to check < : ; e
i . Each tenant season (First 3 | vibration Monitoring
Vibration effect of buffer zone for :
. years after | Report (Bi-Annually)
sound proofing to 2
operation stage)
Ground Ground ; elevation Representative site Refer to Environmental
: Consumption of ground : Weekly S
Subsidence (1 point) Monitoring form
water amount
Twice/ year
. Status offensive odor control (Submission of | Refer to Environmental
Offensive Odor by tenants Each tenant environmental Monitoring form
report by tenants)
. Combined  with  water | Same as water quality Samf: a5 TIater Refer to Environmental
Bottom Sediment ; 2 e quality es
quality monitoring monitoring S Monitoring Form
monitoring
Hydrological Combined  with  ground | Same as ground Sam? a8 ground Refer to Environmental
; : : 2 ) vz iy subsidence i Ly
situation subsidence monitoring subsidence monitoring P Monitoring Form
monitoring
; ; : Twicelyear
Rls.k for infectious Status  of measures of (Submission of
disease such as infectious di Each tenant 3
AIDS/HIV infectious disease environmental
report by tenants) .
Worki Prehonsi F diti 3 Refer to Environmental
01" Img re EIIS:IOI:'I. ot condition o Twicelyear Monitoring form
conditions occupational  safety and Bubmission of
(including health Work site ;
x ; ; 3 environmental
occupational Prehension of infectious M T ———.
safety) disease PEREDY
Accident Existence of accident Work site As occasion arise

]

*Remark: Each locator will report their monitoring result directly to Environmental
Section, One Stop Service Center, Thilawa SEZ Management Committee.
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The latest results of the below monitoring items shall be submitted to Authorities on
Construction Phase, and on bi-annually base at Operation Phase.
monitoring parameter are established based on the EIA Report for

any changes to the original plan, such change shall be reviewed a

(1) General
1) Phase of the Project
- Please mark the current phase.

0 Pre-Construction Phase

o Construction Phase

2) Obtainment of Environmental Permits (Not Applicable)

o0
%‘ >>.__ ._.U g&% JAPAN THILAWA DEVELOPMENT LIMITED

Environment Monitoring Form

¥_Operation Phase

once at Pre-construction phase and on quarterly basis at
The items, standards to be applied, measurement points, and frequency for each
Thilawa Special Economic Zone Development Project (Zone A). Should there be
nd evaluated by environmental expert.

Name of permits

Expected
issuance date

Actual
issuance date

Concerned authority

Remarks
(Conditions, etc.)

Confirming report of Environmental Impact

Assessment

31 December 2013

Thilawa SEZ Management

Committee

Notification of the comments of Ministry of
Natural Resources and Environmental
Conservation regarding with the Standard
Change of Wastewater Quality of Industrial
Zone, Internal Regulations of Thilawa SEZ
Zone-A and Zone-B

5t January 2018

10% January 2018

Thilawa SEZ Management
Committee

As Attachment

L
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3) Response/Actions to Comments and Guidance from Government Authorities and the Public (Not Applicable)

Duration of
Monitoring Item Monitoring Results during Report Period . Frequen
5 5 EHEP Report Period qeney
Number and contents of formal comments made by the public Same timing of
submission of Upon receipt of comments/ complaints
Number and contents of responses from Government agencies
L Monitoring Report
(2) Monitoring Results
1) Ambient/ Air Quality - August 2018
NO», SO,, CO, TSP, PM10
Note |
Measured Measured Country’s Target *Referred (Reason of
Location | Item | Unit Value Value Standard value to | International | Frequency Method excess of
(Mean) (Min~Max.) be applied | Standard the
standard)
NO 0.041 0.017 - 0.067 0.06 KRR
2 ppm . .017 - 0. <0. Japan EPAS
SO 0.025 0.01 - 0.055 <0.04 J & ANNES
m . 8 = U A
Centralized ’ PP .- EPAS
1 week each
S co 0.017 0.000 - 0.281 Refer to NEQG <10 i g | TAZBCADIRER.
R ppm ; .000 - 0. efer to Japan in dry an EPAS
wet season
plant area 2 HAZSCANNEIR,
Tsre mg/m* 0.032 0.003 - 0.334 <0.33 Thailand
EPAS
PM10 / 0.011 0.001 -0.121 0.12 Thailand FAZECANIER:
mg/m? .01 i ; <0. ai
L & EPAS |

*Remark: Referred to the Japan and Thailand Standard (EIA Report, Table 6.4-1) and Air Quality Monitoring Report (August 2018)

Complains from Residents
- Are there any complaints from residents regarding air quality in this monitoring period? i Yes, oNo

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

2
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Contents of Complaints from Residents

Countermeasures

when it was passed through the road.

One of the villager complaints about the dust emission | -
in front of his home due to the construction agitator | -

MJTD take action as follow:
Inform to Locator’s contractor about the complaints
Instruct the Locator’s contractor to utilize the Thilawa SEZ Internal access road and
only accept the Gate-2 for entrance and exit of Thilawa SEZ Zone-A.
- Assign to security out-source to more inspection and monitor at that nearest

complaints area and restrict the construction machineries utilization of it.

2)(a) Water Quality - April 2018

Measuring Point: Effluent of Wastewater (Thilawa SEZ discharging point which need to be monitored according to EIA are SW-1, SW-5 and SW-
6. SW-2, SW-3 and SW-4 natural creek water which are combine all the wastewater from the Local industrial water and domestic water from

existing living environment are attach as reference points only. GW-1 is also as reference point for monitoring of existing tube well located in the

Monastery compound.)

—

- Are there any effluents to water body in this monitoring period? & Yes, o No

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

_‘ . ; Measured | Country’s Target iwmmm-”—.ma Note (Reason
Location Item Unit Value Standard | Value to be | International | Frequency Method of excess of
applied Standard the standard)
L pH - 8.9 6-9 5.0-9.0 Instrument Analysis Method
S5 ppm 10 50 Max.50 APHA 2540D Method
DO ppm 9.15 - . == Instrument Analysis Method
COD(Cr) pPpm 21 250 Max.70 Once in two APHA 5220D Method
BOD ppm 5.36 50 Max.20 months APHA-5210B Method
T-N ppm 13 B Max.80 HACH Method 10072
T-P ppm 0.055 2 - APHA 4500-PE
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ﬁ%\

; Target *IReferred Note (Reason
Lot 3 Measured | Country’s .
ocation Item Unit value to be | International | Frequency Method of excess of
Value Standard g
applied Standard the standard)

Color Co.Pt 24.82 = - APHA 2120C
Odor Co.Pt 1 - - APHA 2150B
Total coliforms™ MPN/100ml 1000 400 Max.400 7.5%10° APHA 9221B

SW-5 pH - 7.9 6-9 5.0-9.0 Instrument Analysis Method
SS ppm 4 50 Max.50 APHA 2540D Method
DO ppm 7.76 i = >=4 Instrument Analysis Method
COD(Cr) ppm 19.4 250 Max.70 APHA 5220D Method
BOD ppm 3.76 50 Max.20 Orice i Bvo APHA-5210B Method
T-N ppm 0.6 S Max.80 months HACH Method 10072
T-P ppm <0.05 2 . APHA 4500-PE
Color Co.Pt 28.89 - = APHA 2120C
Odor Co.Pt 1 ¥ = APHA 2150B
Total coliforms™ MPN/100ml > 160,000 400 Max.400 7 5x10% APHA 9221B

SW-6 pH - 6.4 6-9 5.0-9.0 >=4 Instrument Analysis Method
55 ppm 4 50 Max.50 APHA 2540D Method
DO ppm 10.04 - - Instrument Analysis Method
COD(Cr) ppm 8.3 250 Max.70 Once in two APHA 5220D Method
BOD ppm 2.56 50 Max.20 months APHA-5210B Method
T-N ppm 12.9 - Max.80 HACH Method 10072 n.Yoﬂ MEw

& 0@ ]
T-P ppm 0317 2 2 APHA 4500-PE 3 mnw )
s )
=y

Color Co.Pt 7 - - 7 5%108 APHA 2120C A o
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[ . . Measured | Country’s Target mﬁmmm_”_,m& Note (Reason
Location Item Unit Value Standard | Value to be | International | Frequency Method of excess of
applied Standard the standard)
Odor Co.Pt 1 - - APHA 2150B
Total coliforms MPN/100ml 2 400 Max.400 APHA 9221B
SW.2 pH - 8.8 6-9 5.0-9.0 Instrument Analysis Method
(Reference | gg ppm 10 50 Max.50 APHA 2540D Method
ey DO ppm 10.93 = = >=4 Instrument Analysis Method
COD(Cr) ppm 83 250 Max.70 APHA 5220D Method
BOD ppm 9.48 50 Max.20 Orcaintivo APHA-5210B Method
T-N ppm 5.1 = Max.80 months HACH Method 10072
T-P ppm 0.577 2 - APHA 4500-PE
Color Co.Pt 884 - - APHA 2120C
Odor Co.Pt 8 2 - APHA 2150B
Total coliforms™ | MPN/100ml | > 160,000 400 Max.400 APHA 9221B
SW-3 pH - V7 6-9 5.0:9.0 Instrument Analysis Method
(Reference | g ppm 8 50 Max.50 >=4 APHA 2540D Method
Foiny DO ppm 9.95 - B Instrument Analysis Method
COD(Cr) ppm 32.1 250 Max.70 APHA 5220D Method
BOD ppm 232 50 Max.20 RN APHA-5210B Method
months
T-N ppm 0.2 - Max.80 HACH Method 10072
T-P ppm 0.051 2 - APHA 4500-PE
Color Co.Pt 43.35 - - APHA 2120C
Odor Co.Pt 1 - - APHA 2150B
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, Target *IReferred Note (Reason
i . Measured | Country’s .
Location Item Unit value to be | International | Frequency Method of excess of
Value Standard .
applied Standard the standard)
Total coliforms™ MPN/100ml 2,600 400 Max.400 APHA 9221B
SW-4 pH - 7.8 6-9 5.0-9.0 Instrument Analysis Method
(Reference | gg ppm 8 50 Max.50 APHA 2540D Method
Point) .
DO ppm 9.95 = g =4 Instrument Analysis Method
COD(Cr) ppm 321 250 Max.70 APHA 5220D Method
BOD ppm 232 50 Max.20 Once in two APHA-5210B Method
T-N ppm 0.0 > Max.80 months HACH Method 10072
T-P ppm <0.05 2 : APHA 4500-PE
Color Co.Pt 42.46 - = APHA 2120C
Odor Co.Pt 1 < 3 APHA 21508
Total coliforms™ | MPN/100ml <18 400 Max.400 APHA 9221B
GW-1 pH - 8.4 5.5~9.0 Instrument Analysis Method
(Reference | g5 ppm 2 50 APHA 2540D Method
Poi
o) | oo ppm 957 None >= Instrument Analysis Method
None
COD(Cr) ppm 4.8 ; (Available 60 APHA 5220D Method
(Available
BOD ppm 0.68 Cuideline Guideline 15 Orice ini two APHA-5210B Method
T-N ppm 0.9 value Value 0.1 months HACH Method 10072
T-P ppm 0.073 determined by | determined by 0.04 APHA 4500-PE
A
Color Co.Pt 241 MRt MOI) APHA 2120C
Odor Co.Pt 1 APHA 21508
Total coliforms MPN/100ml 45 7.5%10° APHA 9221B
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“IRemark: Referred to the Vietnam Standard (EIA Report), Reference to the Water Quality Monitoring Report, April 2018.

“Remarks: There is no current country standard but Ministry of Natural Recourses and Environmental Conservation submitted the National Emission Quality Guidelines (NEQG)
for environmental guidelines. The guidelines filled as the country standards in the environmental monitoring form.

“Remark: In SW-1 and SW-5, Total coliform are higher than the target value due to the expected reason-i) the potential expected reason might natural bacteria existed in all area
of Zone-A because there are various kind of vegetation and creature such as birds, and small animals in and along the retention canals and retention ponds. Total coliform do
not affect human health directly, self-monitoring for E.Coli analysis was carried out to identify health impact by coliform bacteria. As for the result of E.Coli was 4 for both SW1
& SW5 and they were under the reference under target value. It is considered that there is no significant impact to human health.

#*Remark: For reference monitoring points (SW-2 and SW-3), the result of total coliforms is higher than the standard due to two expected reason: i) runoff of animal waste from
the undeveloped area and delivered from local industrial zone and illegal dumping site from outside of Thilawa SEZ in the upstream area, and ii) delivered from surrounding
area by tidal effect. Total coliform do not affect human health directly, self-monitoring for E.Coli analysis was carried out to identify health impact by coliform bacteria. As for

the result of E.Coli SW2 was 6.1 and SW3 was 9.3 and they were under the reference under target value. It is considered that there is no significant impact to human health.

2)(b) Water Quality - June 2018

Measuring Point: Effluent of Wastewater

- Are there any effluents to water body in this monitoring period? & Yes, 0o No

If yes, please attach “Analysis Record” and fill in the items not to comply with Refereed International Standard.
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—r . Measure | Country’s Target ﬁﬁmmmn..mn_ Note (Reason
ocation Item Unit | §value | Standard value to be | Internation Frequency Method of excess of
applied | al Standard the standard)
SW-1 Temperature °C 28 <3 (increase) Max 40 Instrument Analysis Method
pH - 7.9 6-9 5.0-9.0 Instrument Analysis Method
857 mg/1 222 50 Max 50 APHA 2540D Method
DO mg/1 6.88 - - >=4 Instrument Analysis Method
BOD mg/1 a 50 Max 20 APHA-5210B Method
COD(Cr) mg/1 <07 250 Max 70+ APHA 5220D Method
Total Coliform™ MPN/10 54,000 400 Max 400 7.5%10° APHA-9221B Method
T-N Oml 1.7 - Max 80 Twice in one HACH Method 10072
T-P mg/1 <0.050 2 - year APHA 4500-P E Method
Color mg/1 6.22 - Max 150 APHA-2120C Method
Odor Co.Pt 1 - " APHA-2150B Method
H5"2 CoPt 1 Max 1 HACH 8131 Method
Oil and Grease mg/1 <31 10 Max 5 APHA-5520B Method
Formaldehyde mg/1 0.316 - Max 1 USEPA Method 420.1 Method
Phenols mg/1 <0.002 0.5 Max 1 APHA 3120B
Free Chlorine mg/1 0.1 0.2 Max 1 HACH 8131
Zinc mg/1 0.008 2 Max 5 APHA-3120B Method
SW-1 Chromium mg/1 < 0.002 0.5 Max 0.5 APHA-3120B Method
Arsenic mg/1 <0.01 0.1 Max 0.25 APHA-3120B Method . \m. NELoP
Copper mg/1 <0002 05 Max 1 APHA-3120B Method £, K2
Mercury mg/1 <0.002 0.01 Max 0.005 APHA-3120B Method Wﬁv DV.% umud .
TS
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Target *IReferred Note (Reason
Location Item Unit W\_mmmﬁm Counteys value to be | Internation | Frequency Method of excess of
Value | Standard :
applied | al Standard the standard)
Cadmium mg/1 <0.001 0.1 Max 0.03 Twice in one APHA-3120B Method
Barium mg/1 0.040 . Max 1 year APHA-3120B Method
Selenium mg/1 <0.01 0.1 Max 0.02 APHA-3120B Method
Lead mg/1 < 0.002 0.1 Max 0.2 APHA-3120B Method
Nickel mg/1 0.02 0.5 Max 0.2 HACH 8027 Method
Cyanide mg/l <0.002 1 Max 1 APHA 4500 CL G Method
Sulphide mg/1 0.046 1 Max 1 HACH 8131 Method
Iron mg/1 0.5 3.5 Max 3.5 APHA 3120 B ICP Method
Total Dissolved Solids mg/1 98 . Mas 2000 APHA 2540C Method
Total Residual Chlorine mg/1 01 - Max 0.2 APHA 4500-CI G Method
Chromium (Hexavalent) mg/1 <0.05 0.1 Max 0.1 Spectrometric Method
Ammonia mg/1 0.082 10 Max 10 HACH 10205 Method
Fluoride mg/1 0.240 20 Max 20 APHA 4110 B Method
Silver <0.002 0.5 Max 0.5 APHA 3120 B ICP Method
SW-5 Temperature C 29 <3 (increase) Max 40 Instrument Analysis Method
pH - 9 6-9 5.0-9.0 Instrument Analysis Method
557 mg/1 360 50 Mas 50 APHA 2540D Method
DO mg/l 6.15 - - >=4 Instrument Analysis Method
BOD mg/1 3.79 50 Max 20 APHA-5210B Method
COD(Cr) mg/1 <0.7 250 Max 70 Twice in one APHA 5220D Method
Total Coliform™ MPN/10 92,000 400 Max 400 7.5%10% year APHA-9221B Method




(13 .
?mwﬁ _S._ ._.D MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED

. ) Measure | Country’s Target iﬁmmwﬁ.mm Note (Reason
Location Item Unit | o5 e | Standard | VAlue to be | Internation | Frequency Method of excess of
applied | al Standard the standard)
T-N Oml 1.6 - Max 80 HACH Method 10072
TP mg/1 0.119 2 = APHA 4500-P E Method
Color mg/1 9.34 - Max 150 APHA-2120C Method
Odor Co.Pt 1 - - APHA-2150B Method
SW-5 HS Co Pt 1 Max 1 HACH 8131 Method
Oil and Grease mg/1 <3.1 10 Max 5 APHA-5520B Method
Formaldehyde mg/1 0.13 - Max 1 USEPA Method 420.1 Method
Phenols mg/1 0.03 0.5 Max 1 APHA 3120B
Free Chlorine mg/l <0.1 0.2 Max 1 HACH 8131
Zine mg/l <0.002 2 Max 5 APHA-3120B Method
Chromium mg/1 <0.002 0.5 Max 0.5 APHA-3120B Method
Arsenic mg,/1 <0.01 0.1 Max 0.25 Twice in one APHA-3120B Method
Copper mg/1 <0.002 0.5 Max 1 year APHA-3120B Method
Mercury mg/1 <0.002 0.01 Max 0.005 APHA-3120B Method
Cadmium mg/1 <0.001 0.1 Max 0.03 APHA-3120B Method
Barium mg,/1 0.042 - Max 1 APHA-3120B Method
Selenium mg/1 <0.01 0.1 Max 0.02 APHA-3120B Method
Lead mg/1 <0.002 0.1 Max 0.2 APHA-3120B Method
Nickel mg/1 <0.002 0.5 Max 0.2 HACH 8027 Method
Cyanide mg/1 <0.002 1 Max 1 APHA 4500 CL. G Method
Sulphide mg/1 0.059 1 Max 1 HACH 8131 Method

10
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, Target *1Referred Note (Reason
Location Item Unit W\_MWM_E& Counkey’s value to be | Internation | Frequency Method of excess of
ue | Standard :
applied | al Standard the standard)
Iron mg/1 052 3.5 Max 3.5 APHA 3120B ICP Method
Total Dissolved Solids mg/1 112 - Mas 2000 APHA 2540C Method
Total Residual Chlorine mg/1 <0.1 - Max 0.2 APHA 4500-CI G Method
Chromium (Hexavalent) mg/1 <05 0.1 Max 0.1 Spectrometric Method
Ammonia mg/1 0.236 10 Max 10 HACH 10205 Method
Fluoride mg/1 0.152 20 Max 20 APHA 4110 B Method
Silver mg/1 < 0.002 0.5 Max 0.5 APHA 3120B ICP Method
Temperature e 30 < 3 (increase) Max 40 Instrument Analysis Method
pH - 73 6-9 5.0-9.0 Instrument Analysis Method
SS mg/1 4 50 Mas 30 Twice in one APHA 2540D Method
DO mg/1 10.19 - . year Instrument Analysis Method
BOD mg/1 293 50 Max 20 >=4 APHA-5210B Method
SW-6 COD(Cr) mg/1 3.3 250 Max 70+ APHA 5220D Method
Total Coliform MPN/10 49 400 Max 400 APHA-9221B Method
T-N Oml 5.8 - Max 80 7.5%108 HACH Method 10072
T-P mg/1 0.084 2 - APHA 4500-P E Method
Color mg/1 3.24 - Max 150 APHA-2120C Method
Odor Co.Pt 1 - - APHA-2150B Method
HS - - 1 Max 1 HACH 8131 Method
Oil and Grease mg/1 <31 10 Max 5 APHA-5520B Method
Formaldehyde mg/1 0.023 - Max 1 USEPA Method 420.1 Method

11
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Target *IReferred Note (Reason
Location Item Unie | Measore Comntry's value to be | Internation | Frequency Method of excess of
d Value | Standard :
applied | al Standard the standard)
Phenols mg/1 0.006 0.5 Max 1 Twice in one APHA 3120B
Free Chlorine mg/1 0.1 0.2 Max 1 year HACH 8131
Zinc mg/l <0.002 2 Max 5 APHA-3120B Method
Chromium mg/1 <0.002 0.5 Max 0.5 APHA-3120B Method
Arsenic mg/1 <0.01 0.1 Max 0.25 APHA-3120B Method
Copper mg/1 <0.002 05 Max 1 APHA-3120B Method
Mercury mg/1 <0.002 0.01 Max 0.005 APHA-3120B Method
Cadmium mg/1 <0.001 0.1 Max 0.03 APHA-3120B Method
Barium mg/1 0.006 - Max 1 APHA-3120B Method
Selenium mg/1 <0.01 0.1 Max 0.02 APHA-3120B Method
Lead mg/1 <0.002 0.1 Max 0.2 APHA-3120B Method
Nickel mg/1 < 0.002 05 Max 0.2 HACH 8027 Method
SW-6 Cyanide mg/1 0.002 1 Max 1 APHA 4500 CL G Method
Sulphide mg/1 0.008 1 Max 1 HACH 8131 Method
Iron mg/1 0.6 35 Max 3.5 APHA 3120B ICP Method
Total Dissolved Solids mg/1 174 - Max 2000 APHA 2540C Method
Total Residual Chlorine mg/1 0.6 - Max 0.2 APHA 4500-CI G Method
Chromium (Hexavalent) mg/1 <0.005 0.1 Max 0.5 Spectrometric Method
Ammonia mg/1 <0.020 10 Max 10 HACH 10205 Method
Fluoride mg/1 293 20 Max 20 APHA 4110 B Method
Silver <0.002 0.5 Max 0.5 APHA 3120B ICP Method
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Measure | Country’s Target *1Referred Note (Reason
Location Item Unit value to be | Internation | Frequency Method of excess of
d Value | Standard )
applied | al Standard the standard)
SW-2 Temperature iC 28 < 3 (increase) Max 40 Instrument Analysis Method
(Reference | pH - 8 6-9 5.0-9.0 Instrument Analysis Method
Point) S5M mg/1 98 50 Mas 30 APHA 2540D Method
DO mg/1 4.92 - - >=4 Instrument Analysis Method
BOD mg/1 4.54 50 Max 20 APHA-5210B Method
COD(Cr) mg/1 15.7 250 Max 708 APHA 5220D Method
Total Coliform MPN/10 92,000 400 Max 400 7.5%10° APHA-9221B Method
T-N Oml 1.5 - Max 80 HACH Method 10072
T-P mg/1 0.073 2 - APHA 4500-P E Method
Color mg/1 47.8 - Max 150 Twice in one APHA-2120C Method
Odor Co.Pt 1 E - year APHA-2150B Method
HS = - 1 Max 1 HACH 8131 Method
Oil and Grease mg/1 <3.1 10 Max 5 APHA-5520B Method
Formaldehyde mg/1 0116 - Max 1 USEPA Method 420.1 Method
Phenols mg/1 0.017 0.5 Max 1 APHA 3120B
Free Chlorine mg/1 <01 0.2 Max 1 HACH 8131
Zinc mg/1 <0.002 2 Max 5 APHA-3120B Method
Chromium mg/1 < 0.002 0.5 Max 0.5 APHA-3120B Method
Arsenic mg/1 <0.01 0.1 Max 0.25 APHA-3120B Method
Copper mg/1 < 0.002 0.5 Max 1 APHA-3120B Method
SW-2 Mercury mg/l <0.002 0.01 Max 0.005 APHA-3120B Method
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. ) Measure | Country’s Target 2 Wmmmﬂ..m& Note (Reason
Location Item Unit | ivitee | Standacd value to be | Internation | Frequency Method of excess of
applied | al Standard the standard)
(Reference | Cadmium mg/1 < 0.001 0.1 Max 0.03 APHA-3120B Method
Point) Barium mg/1 0.05 - Max 1 Twice in one APHA-3120B Method
Selenium mg/1 <0.01 0.1 Max 0.02 year APHA-3120B Method
Lead mg/1 <0.002 0.1 Max 0.2 APHA-3120B Method
Nickel mg/1 0.012 0.5 Max 0.2 HACH 8027 Method
Cyanide mg/1 <0.002 1 Max 1 APHA 4500 CL G Method
Sulphide mg/1 0.076 1 Max 1 HACH 8131 Method
Iron mg/1 1.6 3.5 Max 3.5 APHA 3120B ICP Method
Total Dissolved Solids mg/1 106 - Max 2000 APHA 2540C Method
Total Residual Chlorine mg/1 0.2 - Max 0.2 APHA 4500-CI G Method
Chromium (Hexavalent) mg/1 <0.05 0.1 Max 0.5 Spectrometric Method
Ammonia mg/1 0.31 10 Max 10 HACH 10205 Method
Fluoride mg/1 0.111 20 Max 20 APHA 4110 B Method
Silver <0.002 0.5 Max 0.5 APHA 3120B ICP Method
SW-3 Temperature L 27 <3 (increase) Max 40 Instrument Analysis Method
(Reference | pH - 7.2 6-9 5.0-9.0 >=4 Instrument Analysis Method
Point) S5 mg/1 206 50 Mas 30 APHA 2540D Method
DO mg/1 5.67 - - Instrument Analysis Method
BOD mg/1 3.57 50 Max 20 7.5x10° APHA-5210B Method
COD(Cr}) mg/1 8.5 250 Max 70 APHA 5220D Method
Total Coliform™ MPN/10 35,000 400 Max 400 Twice in one APHA-9221B Method
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Locats . Measure | Country’s Target B Wmmmﬂ..mm Note (Reason
ocation Item Unit dVatue | Sesrdavd value to be | Internation | Frequency Method of excess of
applied | al Standard the standard)
T-N Oml 13 - Max 80 year HACH Method 10072
T-P mg/1 0.060 2 - APHA 4500-P E Method
Color mg/1 243 - Max 150 APHA-2120C Method
Odor Co.lt 1 - - 3 APHA-2150B Method
HS - - 1 Max 1 HACH 8131 Method
Qil and Grease mg/1 <31 10 Max 5 APHA-5520B Method
Formaldehyde mg/1 0.18 - Max 1 USEPA Method 420.1 Method
Phenols mg/1 0.006 0.5 Max 1 APHA 3120B
Free Chlorine mg/1 <01 0.2 Max 1 HACH 8131
Zinc mg/1 0.026 2 Max 5 APHA-3120B Method
Chromium mg/1 < 0.002 0.5 Max 0.5 APHA-3120B Method
Arsenic mg/1 <0.01 0.1 Max 0.25 APHA-3120B Method
SW-3 Copper mg/1 < 0.002 0.5 Max 1 Twice in one APHA-3120B Method
(Reference | Mercury mg/1 <0.002 0.01 Max 0.005 year APHA-3120B Method
Point) Cadmium mg/1 < 0.001 0.1 Max 0.03 APHA-3120B Method

Barium mg/l 0.048 - Max 1 APHA-3120B Method
Selenium mg/1 <0.01 0.1 Max 0.02 APHA-3120B Method
Lead mg/1 < 0.002 0.1 Max 0.2 APHA-3120B Method
Nickel mg/1 0.05 0.5 Max 0.2 HACH 8027 Method
Cyanide mg/1 <0.002 1 Max 1 APHA 4500 CL G Method
Sulphide mg/1 0.05 1 Max 1 HACH 8131 Method
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, Target *IReferred Note (Reason
Location Item Unit W\Hmmmznm i value to be | Internation | Frequency Method of excess of
Value | Standard .
applied | al Standard the standard)

Iron mg/1 1.54 35 Max 3.5 APHA 3120B ICP Method
Total Dissolved Solids mg/1 72 - Max 2000 APHA 2540C Method
Total Residual Chlorine mg/1 0.2 - Max 0.2 APHA 4500-CI G Method
Chromium (Hexavalent) mg/1 <0.05 0.1 Max 0.5 Spectrometric Method
Ammonia mg/1 0.12 10 Max 10 HACH 10205 Method
Fluoride mg/1 0.149 20 Max 20 APHA 4110 B Method
Silver mg/1 <0.002 0.5 Max 0.5 APHA 3120B ICP Method

SW-4 Temperature 2C 29 <3 (increase) Max 40 Instrument Analysis Method

(Reference | pH - 7.6 6-9 5.0-9.0 Instrument Analysis Method

Point) S mg/1 370 50 Mas 30 Twice in one APHA 2540D Method
DO mg/1 8.38 - - year Instrument Analysis Method
BOD mg/1 3.33 50 Max 20 >=4 APHA-5210B Method
COD(Cr) mg,/1 31 250 Max 70+ APHA 5220D Method
Total Coliform™ MPN/10 92,000 400 Max 400 APHA-9221B Method
T-N Oml 49 - Max 80 7.5x10° HACH Method 10072
T-P mg/1 012 2 - APHA 4500-P E Method
Color mg/1 12.63 - Max 150 APHA-2120C Method
Odor Co.Pt 1 - - APHA-2150B Method
HS - - 1 Max 1 HACH 8131 Method
Oil and Grease mg/] <31 10 Max 5 APHA-5520B Method
Formaldehyde mg/1 0.54 - Max 1 USEPA Method 420.1 Method
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et . Measure | Country’s Target iﬂmmmﬁ.m& Note (Reason
ocation Item Unit AValue | Standaed value n.c be | Internation | Frequency Method of excess of
applied | al Standard the standard)
SW-4 Phenols mg/l 0.008 0.5 Max 1 APHA 3120B
(Reference | Free Chlorine mg/l 0.1 02 Max 1 Twice in one HACH 8131
Point) Zinc mg/1 0.018 2 Max 5 year APHA-3120B Method
Chromium mg/1 <0.002 0.5 Max 0.5 APHA-3120B Method
Arsenic mg/1 <0.01 0.1 Max 0.25 APHA-3120B Method
Copper mg/1 <0.002 0.5 Max 1 APHA-3120B Method
Mercury mg/1 <0.002 0.01 Max 0.005 APHA-3120B Method
Cadmium mg/1 <0.002 0.1 Max 0.03 APHA-3120B Method
Barium mg/1 0.044 - Max 1 APHA-3120B Method
Selenium mg/l <0.01 0.1 Max 0.02 APHA-3120B Method
Lead mg/1 < (.002 0.1 Max 0.2 APHA-3120B Method
Nickel mg/1 0.036 05 Max 0.2 HACH 8027 Method
Cyanide mg/l 0.003 1 Max 1 APHA 4500 CL G Method
Sulphide mg/1 0.077 1 Max 1 HACH 8131 Method
[ron mg/1 0.008 35 Max 3.5 APHA 3120B ICP Method
Total Dissolved Solids mg/1 58 - Max 2000 APHA 2540C Method
Total Residual Chlorine mg/1 0.1 - Max 0.2 APHA 4500-C1 G Method
Chromium (Hexavalent) mg/1 <0.005 0.1 Max 0.5 Spectrometric Method
Ammonia mg/1 0132 10 Max 10 HACH 10205 Method
Fluoride mg/1 0.134 20 Max 20 APHA 4110 B Method
Silver <0.002 0.5 Max 0.5 APHA 3120B ICP Method
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Loeat . Measure | Country’s Target S_ﬂmmmﬂ..mn Note (Reason
ocation Item Unit value to be | Internation | Frequency Method of excess of
v || S applied | al Standard the standard)
GW-1 Temperature ?C 34 None Max 40 Instrument Analysis Method
(Reference | pH - 83 (Available 5.0-9.0 Instrument Analysis Method
Point) SS mg,/1 8 Guideline Max 30 APHA 2540D Method
DO mg/1 5.88 value - >=4 Twice in one Instrument Analysis Method
BOD mg/l 3.35 determined Max 20 year APHA-5210B Method
COD(Cr) mg/1 6.9 by Max 70+ APHA 5220D Method
Total Coliform*e MPN/10 2,500 MONREC) Max 400 7.5%108 APHA-9221B Method
T-N Oml 1.3 Max 80 HACH Method 10072
T-P mg/1 0.052 - APHA 4500-P E Method
Color mg/1 1.26 Max 150 APHA-2120C Method
Odor Co.Pt 1 - APHA-2150B Method
HS - - Max 1 HACH 8131 Method
Oil and Grease mg/1 <31 Max 5 APHA-5520B Method
Formaldehyde mg/1 0.010 Max 1 USEPA Method 420.1 Method
Phenols mg/1 <0.002 Max 1 APHA 3120B
Free Chlorine mg/1 <01 Max 1 HACH 8131
Zinc mg/1 <0.002 Max 5 APHA-3120B Method
Chromium mg/1 <0.002 Max 0.5 APHA-3120B Method
Arsenic mg/1 <0.01 Max 0.25 APHA-3120B Method
Copper mg/1 <0.002 Max 1 APHA-3120B Method
Mercury mg/1 <0.002 Max 0.005 APHA-3120B Method
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Measure | Country’s Target *IReferred Note (Reason
Location Item Unit dValue | Stamilacd value to be | Internation | Frequency Method of excess of
applied | al Standard the standard)
Cadmium mg/1 < 0.001 Max 0.03 Twice in one APHA-3120B Method
Barium mg/1 0.070 Max 1 year APHA-3120B Method
GW-1 Selenium mg,/1 <0.01 Max 0.02 APHA-3120B Method
Reference | Lead mg/1 <0.002 Max 0.2 APHA-3120B Method
( 8
Point) Nickel mg/1 <0.002 Max 0.2 HACH 8027 Method
Cyanide mg/1 < 0.002 Max 1 APHA 4500 CL G Method
Sulphide mg/1 0.008 Max 1 HACH 8131 Method
Iron mg/1 1.76 Max 3.5 APHA 3120B ICP Method
Total Dissolved Solids mg/1 1568 Max 2000 APHA 2540C Method
Total Residual Chlorine mg/1 0.1 Max 0.2 APHA 4500-C1 G Method
Chromium (Hexavalent) mg/1 <0.05 Max 0.5 Spectrometric Method
Ammonia mg/1 2.050 Max 10 HACH 10205 Method
Fluoride mg/1 <0.014 Max 20 APHA 4110 B Method
Silver mg/l < 0.002 Max 0.5 APHA 3120B ICP Method

*IRemark: Referred to the Vietnam Standard (EIA Report), Reference to the Water Quality Monitoring Report, June 2018.

“Remark: In SW-1 and SW-5, suspended solids are higher than the target value due to the expected reason- i) surface water run-off from bare land in Zone A and ii) influence by
water from the downstream of retention pond (SW-1) due to flow back by tidal fluctuation.

“Remark: In SW-1 and SW-5, Total coliform are higher than the target value due to the expected reason- i) the potential expected reason might natural bacteria existed in all area
of Zone A because there are various kinds of vegetation and creature such as birds and small animals in and along the retention canals and retention pond and ii) the second
suspect might be influence by water from the downstream of retention pond (SW-1). Total coliform do not affect human health directly, self-monitoring for E.Coli analysis was

carried out to identify health impact by coliform bacteria. As for the result of E.Coli for SW1 was 1.8 & SW5 was <1.8 and they were under the reference under target value. It is
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considered that there is no significant impact to human health.

“tRemark: For reference monitoring points (SW-2, SW-3 and SW-4), the result of suspended solids is higher than the target value due to two expected reason: i) delivered from
upstream area such as natural origin and wastewater from the other industrial area outside of Thilawa SEZ and ii) influence by water from downstream of monitoring points
due to flow back by tidal fluctuation.

*’Remark: For reference monitoring points (SW2, SW-3 and SW-4), the result of total coliform is higher than the target value due to two expected reason: i) runoff of animal waste
from the undeveloped area and delivered from local industrial zone and illegal dumping site from outside of Thilawa SEZ in the upstream area ii) delivered from surrounding
area by tidal effect. Total coliform do not affect human health directly, self-monitoring for E.Coli analysis was carried out to identify health impact by coliform bacteria. As for
the result of E.Coli for SW2 was 3.6, SW3 was 1.8 & SW4 was <1.8 and they were under the reference under target value. It is considered that there is no significant impact to
human health.

*sRemark: In GW-1, Total coliform are higher than the target value due to the expected reason- i) the poor maintenance of well which can increase the risk of bacteria and other
harmful organisms ii) the well was not operated regularly and didn't use for local people long time. Total coliform do not affect human health directly, self-monitoring for E.Coli
analysis was carried out to identify health impact by coliform bacteria. As for the result of E.Coli for GW1 was <1.8 and it was under the reference under target value. It is

considered that there is no significant impact to human health.

2)(c) Water Quality - August 2018

Measuring Point: Effluent of Wastewater

- Are there any effluents to water body in this monitoring period? & Yes, © No

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

Measured | Country’s Target “iReferred Note (Reason
Location Item Unit value to be | International | Frequen Method of excess of
Value Standard ; quency.
applied Standard the standard)
SW-1 pH - 7.2 6-9 5.0-9.0 Instrument Analysis Method
S5 ppm 116 50 Max.30 Once in two APHA 2540D Method
DO ppm 6.79 - - »=d montie Instrument Analysis Method
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e Target *IReferred Note (Reason
Location Item Unit Measmed:| ‘Conntey's value to be | International | Frequency Method of excess of
Value Standard :
applied Standard the standard)
COD(Cr) ppm 41 250 Max.70 APHA 5220D Method
BOD Ppm 271 50 Max.20 APHA-5210B Method
T-N ppm 0 - Max.80 HACH Method 10072
T-P pPpm 0.62 2 - APHA 4500-P E Method
Color Co.Pt 6.73 - - 7.5%10° APHA 2120C Method
Odor Co.Pt 2 - - APHA 2150B Method
Total coliforms™ MPN/100ml 24,000 400 Max.400 APHA 9221B Method
SW-5 pH - 8.6 6-9 5.0-9.0 Instrument Analysis Method
S5 ppm 208 50 Max.30 APHA 2540D Method
DO ppm 8.8 % 2 Instrument Analysis Method
COD(Cr) ppm <0.7 250 Max.70 APHA 5220D Method
BOD ppm 1.44 50 Max.20 S=4 Oincs in B APHA-5210B Method
T-N ppm 04 5 Max.80 months HACH Method 10072
T-P ppm 0.07 2 = APHA 4500-P E Method
Color Co.Pt 1.45 - - APHA 2120C Method
Odor Co.Pt 14 = - APHA 2150B Method
Total coliforms™ | MPN/100ml > 16,000 400 Max.400 7 5x10P APHA 9221B Method
SW-6 pH " 6.7 6-9 5.0-9.0 Instrument Analysis Method
SS ppm 2 50 Max.30 >= Once in two APHA 2540D Method
DO ppm 73 = 2 months Instrument Analysis Method
COD(Cr) ppm 2.8 250 Max.70 APHA 5220D Method
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P Target *1Referred Note (Reason
. 5 Measured | Country’s :
Location Item Unit value to be | International | Frequency Method of excess of
Value Standard 5
applied Standard the standard)
BOD ppm 1.25 50 Max.20 APHA-5210B Method
T-N ppm 4 - Max.80 HACH Method 10072
T-P ppm 0.1 2 - 7.5x10% APHA 4500-P E Method
Color Co.Pt 1.26 - - APHA 2120C Method
Odor Co.P't 4 - - APHA 2150B Method
Total coliforms MPN /100ml <18 400 Max.400 APHA 9221B Method
SW-2 pH - 6.9 6-9 5.0-9.0 Instrument Analysis Method
(Reference | gg ppm 30 50 Max.30 APHA 2540D Method
Point
°ont) | po ppm 615 . : Instrument Analysis Method
COD(Cr) pPpm 10.6 250 Max.70 APHA 5220D Method
BOD ppm 3.32 50 Max.20 >=4 Once in two APHA-5210B Method
T-N ppm 1.1 = Max.80 months HACH Method 10072
T-P ppm 013 2 i APHA 4500-P E Method
Color Co.Pt 5.03 - ) APHA 2120C Method
Odor Co.Pt 1 2 2 APHA 2150B Method
Total coliforms™ | MPN/100ml 92,000 400 Max.400 APHA 9221B Method
SW-3 pH - 6.7 6-9 5.0-9.0 Instrument Analysis Method
(Reference | gg ppm 50 50 Max.30 >=4 APHA 2540D Method
Poi in t
onl) DO ppm 7.46 - - Qe it Instrument Analysis Method
months
COD(Cr) ppm 9.8 250 Max.70 APHA 5220D Method
BOD ppm 3.33 50 Max.20 APHA-5210B Method
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; Target *1Referred Note (Reason
; . Measured | Country’s .
Location Item Unit value to be | International | Frequency Method of excess of
Value Standard .
applied Standard the standard)
T-N ppm 25 . Max.80 HACH Method 10072
T-P ppm 0.13 2 - APHA 4500-P E Method
Color Co.Pt 3.02 - - APHA 2120C Method
Odor Co.Pt 14 - - APHA 2150B Method
Total coliforms™ | MPN/100ml 92,000 400 Max.400 APHA 9221B Method
SwW-4 pH - 6.6 6-9 5.0-9.0 Instrument Analysis Method
(Reference | ggu ppm 98 50 Max.30 APHA 2540D Method
Point) .
DO ppm 9.17 = 5 Instrument Analysis Method
COD(Cr) ppm 8.7 250 Max.70 APHA 5220D Method
BOD ppm 3.01 50 Max.20 =4 Oficein Fe APHA-5210B Method
T-N ppm 0 - Max.80 months HACH Method 10072
T-P ppm 0.15 2 2 APHA 4500-P E Method
Color Co.Pt 242 - = APHA 2120C Method
Odor Co.Pt 1.0 - - APHA 2150B Method
Total coliforms™ MPN/100ml 35,000 400 Max.400 APHA 9221B Method
GW-1 pH - 8.1 None 5.5~9.0 Instrument Analysis Method
None
(Reference | gg ppm 2 : (Available 50 APHA 2540D Method
Point) (Available
DO ppm 8.18 Guideline Guideline >= Once in two Instrument Analysis Method
COD(Cr) ppm 2.6 value Value 60 months APHA 5220D Method
BOD ppm 1.16 determined by | getermined by 15 APHA-5210B Method
TN ppm 15 MOIREG) MOI) : HACH Method 10072
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7 Target *IReferred Note (Reason
’ s Measured | Country’s g
Location Item Unit ikio SEssidia value to be | International | Frequency Method of excess of
applied Standard the standard)
T-P ppm 0.06 - APHA 4500-P E Method
Color Co.Pt 0 - APHA 2120C Method
Odor Co.Pt 1 . APHA 2150B Method
Total coliforms™ | MPN/100ml 1,700 7.5%10° APHA 9221B Method

*Remark: Referred to the Vietnam Standard (EIA Report), Reference to the Water Quality Monitoring Report, August 2018.
“2Remark: In SW-1 and SW-5, suspended solids are higher than the standard due to the expected reason- i) surface water run-off from bare land in Zone A and ii) influence by
water from the downstream of retention pond due to flow back by tidal fluctuation.

“Remark: In SW1 and SW-5, Total coliform are higher than the standard due to the expected reason i) the potential expected reason might natural bacteria existed in all area of
Zone A because there are various kinds of vegetation and creature such as birds, and small animals in and along the retention canals and retention ponds ii) the second suspect
might influence by water from the downstream of retention pond (SW1). Total coliform do not affect human health directly, self-monitoring for E.Coli analysis was carried out
to identify health impact by coliform bacteria. As for the result of E.Coli for SW1 was 1.8 & SW5 was 15 and they were under the reference under target value. It is considered
that there is no significant impact to human health.

“IRemark: For reference monitoring points SW-4, the result of suspended solids is higher than the standard due to two expected reason: i) delivered from upstream area such as
natural origin and wastewater from the local industrial zone which outside of Thilawa SEZ and ii) influence by water from downstream of monitoring points due to flow back
by tidal effect.

““Remark: For reference monitoring points (SW-2, SW-3 and SW-4), the result of total coliforms is higher than the standard due to two expected reason: i) runoff of animal waste
from the undeveloped area and delivered from local industrial zone and illegal dumping site from outside of Thilawa SEZ in the upstream area and ii) delivered from surrounding
area by tidal effect. Total coliform do not affect human health directly, self-monitoring for E.Coli analysis was carried out to identify health impact by coliform bacteria. As for
the result of E.Coli for SW2 was 14, SW3 was 26 & SW4 was 21 and they were under the reference under target value. It is considered that there is no significant impact to human
health.

‘Remark: In GW-1, Total coliform are higher than the target value due to the expected reason- i) the poor maintenance of well which can increase the risk of bacteria and
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harmful organisms ii) the well was not operated regularly and didn’t use for local people long time. Total coliform do not affect human health directly, self-monitoring for E.Coli
analysis was carried out to identify health impact by coliform bacteria. As for the result of E.Coli for GW1 was <1.8 and it was under the reference under target value. It is

considered that there is no significant impact to human health.

3) Soil Contamination (only operation phase)

Situations environmental report from tenants

- Are there any serious issues regarding soil contamination in this monitoring period? 0 Yes, ¥No

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

Contents of Issues on Soil Contamination Countermeasures

Regular Soil Contamination Monitoring conducted and attached

the Report in Appendix.
4) Noise

Remarks: According to EIA report, Chapter 4- Table 4-2.2, monitoring plan is one time each in dry and wet season (First 3 years after operation stage).
In the environmental monitoring report (Phase-1, operation phase) No.1, one time noise and vibration monitoring survey is finished as a record and
there is no excess the standard in all of survey points. There is not much operation stage industry in current and monitoring will start after consult
with environmental expert.

Noise Level (Along the Thilawa Development Road)

Measured | Measured T T Target value *Referred Emﬂ“ﬂ of
Location Item Unit Value Value Stan ...MMN d to be International | Frequency | Method excess of the
(Mean) (Min~Max) applied Standard standard)
Leq (day) | dB(A) 61 59-66 75 ORERISERSN | i 1evel
NV-1 N/A in dry and
Leq(eve) | dB(A) 58 57-59 70 wet season vieter

*Remark: Referred to the Target Noise Standard (Thilawa SEZ Zone-

2

A EIA Report) and Reference to Noise and Vibration Monitoring Report
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(August 2018)
Noise Level (Living Environment)
o Note
Measured | Measured Counbedi Target Referred (eanonof
Location Item | Unit Value Value try value to be | International | Frequency | Method
. Standard : excess of the
(Mean) | (Min~Max) applied Standard
standard)
d dB(A 63 60-66 70
Leq (day) &) Sound Level
NV-2 Leg(eve) | dB(A) 60 58-62 N/A 65
One time each Meter
Leq(night) | dB(A) 53 46-56 60
in dry and
Leqg(day) | dB(A) 52 48-59 70
. wet season Sound level
NV-3 Leq(eve) | dB(A) 44 51-52 N/A 65 i
eter
Leq(night) | dB(A) 49 48-56 60

*Remark: Referred to the Target Noise Standard (Thilawa SEZ Zone-A EIA Report) and Reference to Noise and Vibration Monitoring Report
(August 2018)

Complains from Residents

- Are there any complains from residents regarding noise in this monitoring period? o Yes, ¥ No

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

Contents of Complains from Residents Countermeasures

5) Solid Waste (Disposal from admin complex compound)

Measuring Point: Construction Site (Construction Phase), Storage for Sludge (Operation Phase)
- Are there any wastes of sludge in this monitoring period? ¥ Yes, o No

If yes, please report the amount of sludge and fill in the results of solid waste management Activities.
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LR
No. Date Description No. of Kgs Remarks
1 April 2018 General Waste Disposal 1880 Golden Dowa Eco-system Myanmar Co.,Ltd
2 May 2018 General Waste Disposal 1940 Golden Dowa Eco-system Myanmar Co.,Ltd
3 June 2018 General Waste Disposal 3000 Golden Dowa Eco-system Myanmar Co.,Ltd
4 July 2018 General Waste Disposal 3420 Golden Dowa Eco-system Myanmar Co.,Ltd
5 August 2018 General Waste Disposal 1740 Golden Dowa Eco-system Myanmar Co.,Ltd
6 September 2018 General Waste Disposal 1800 Golden Dowa Eco-system Myanmar Co.,Ltd

Remark: Attached general waste disposal record (Admin Complex Compound) in appendix.

Remark: Admin complex compound waste disposal reported in the Operation phase, Environmental Monitoring Report because the waste from common area of Thilawa

SEZ is storing in the admin complex trash storage. Each locator will submit according to ECPP approval for the waste disposal record directly to the Environmental Section,

One Stop Service Center, Thilawa SEZ Management Committee.

6) (a) Ground Subsidence and Hydrology- April 2018

. Water Consumption Ground Level
Duration (Week) = - Frequency Note
Quantity Unit Quantity Unit
2-April-2018 - m3/week +7.13 m
9-April-2018 - m3/week +7.13 m
Once a week
23-April-2018 . m3/ week +7.129 m
30-April-2018 - m3/week +7.129 m

* Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix. There is no ground water consumption in Zone-A industrial area and will monitor

and descript the water consumption quantity if using the tube well.
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(b) Ground Subsidence and Hydrology- May 2018

. Water Consumption Ground Level
Duration (Week) - = - Frequency Note
Quantity Unit Quantity Unit
4-June-2018 - m3/week +7.129 m
11-June-2018 - m3/week +7.129 m
Once a week
18-June-2018 - m3/week +7.13 m
25-June-2018 - m3/week +7.13 m
* Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix.
(c) Ground Subsidence and Hydrology- June 2018
. Water Consumption Ground Level
Duration (Week) - - - - Frequency Note
Quantity Unit Quantity Unit
4-June-2018 - m3/week +7.130 m
11-June-2018 - m3/week +7.131 m
Once a week
18-June-2018 - m3/week +7.131 m
25-June-2018 - m3/week +7.132 m
* Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix.
(d) Ground Subsidence and Hydrology- July 2018
. Water Consumption Ground Level
Duration (Week) - : - Frequency Note
Quantity Unit Quantity Unit
2-July-2018 - m3/week +7.134 m
9-July-2018 - m3/week +7.134 m
Once a week
16-July-2018 - m3/week +7.134 m
24-July-2018 - m3/week +7.135 m




* Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix.

(¢) Ground Subsidence and Hydrology- August 2018

) Water Consumption Ground Level
Duration (Week) = - - - Frequency Note
Quantity Unit Quantity Unit
3-Aug-2018 - m3/week +7.135 m
13-Aug-2018 - m3/week +7.135 m
Once a week
20-Aug-2018 - m3/week +7.134 m
27-Aug-2018 - m3/week +7.135 m

* Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix.

(f) Ground Subsidence and Hydrology- September 2018

. Water Consumption Ground Level
Duration (Week) = - > = Frequency Note
Quantity Unit Quantity Unit
3-Sep-2018 - m3/week +7.135 m
10-Sep-2018 - m3/ week +7.136 m
Once a week
17-5ep-2018 - m3/week +7.136 m
28-Sep-2018 - m3/week +7.136 m

* Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix.

7) Offensive Odor (only operation phase) Not Applicable at Construction Phase Report

Complaints from Residents

- Are there any complaints from residents regarding offensive odor in this monitoring period? o Yes, ¥No

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

Contents of Complaints from Residents Countermeasures
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- Actual site checking about 3 times and continuously monitoring near the village by MJTD.

- From the MJTD side, support to OSSC-Environment Section for investigation of bad smell/ odor.

Alwan Sok Village Complaints to DOWA y i )
- Sharing information to OSSC-Environment Section how much area it suffered bad smell around village

when we went site checking,.

Situations environmental report from tenants Not Applicable at Construction Phase Report

- Are there any serious issues regarding offensive odor in this monitoring period? 0 Yes, ¥No

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

Contents of Issues on Soil Contamination Countermeasures

8) Infectious disease, Working Environment, Accident

Information from contractor (construction phase) or tenants (operation phase)

- Are there any incidents regarding Infectious disease, Working Environment, Accident in this monitoring period? 4 Yes, 0 No

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

Contents of Incidents Countermeasures

An accident was occurred on 4th April 2018 in front of A-12 in Thilawa SEZ. Motorbike person (A-2) | "MjTD take the action as per following:

came from Gate-2 to A-2 and Bicycle person (A-12) stopped in front of A-12 site. TheMotorbike hit the | - Negotiate between two parties.

bicycle in front of A-12. Bicycle was damaged and bicycle person got small abrasion on the right knee. | - Motorbike person will pay compensation fees for that incident. "
An accident was occurred on 26th April 2018 in front of WPP junction in Thilawa SEZ.A truck and a

motorbike came same direction from Gate-2 to that junction. The truck immediately turns left at the

"MjTD take the action as per following;:

. y - Remind to drive carefully in future and explained the traffic rule."
junction and hit the motorbike. The motorbike falls down but no one get injury and no damage.

"An accident was occurred on 27th April 2018 around village gate in Thilawa SEZ.A motorbike came | "MjTD take the action as per following:
straight direction to D-9 site, another motorbike turned left from village gate street to inside SEZ C-1 | - Negotiate between two parties.

site and accident happened. C-1 site worker’s motorbike crashed to D-9 site worker’s motorbike. No | - Remind the bikers to reduce speed and explained the traffic r
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Contents of Incidents

Countermeasures

one get injury but both motorbikes are damaged. "

- C-1 site worker’s will repair the D-9 site worker’s motorbike. "

"An accident was occurred on 29th April 2018 in front of Admin Building of Thilawa SEZ. A truck
crashed the fence of admin building. At that time, the driver run away.The truck driver came back at
02:00AM. He contacted to his

owner. This truck driver told that he came straight direction to MITT and he saw a motorbike in front
of his truck on the road in front of admin building so he turned right immediately with the speed and
crashed the fence of admin building without hitting motorbike."

"MjTD take the action as per following:
- Kyauk Tan traffic police officer and his team arrived at accident

place around (01:00AM) and they are investigation about accident."

An accident was occurred on 8th May 2018 in front of B - 8 site in Thilawa SEZ.The concrete mixer
truck came from Gate- 2 to B-8 site and turns left to enter B-8 site and ALSOK staff goes straight in
front of B-8 site so accident was happened.ALSOK staff got abrasion on the face and motorbike was
damaged.

"MjTD take the action as per following:
- Negotiate between two parties.

- Remind to drive carefully in furture and explained the traffic rule."

An accident was occurred on 17th May 2018 in front of WPP junction in Thilawa SEZ.Both motorbikes
came from Gate-2 and turned left direction together and crashed each other. No one got injury. The
body of motorbikes was damaged.

"MjTD take the action as per following:
- Negotiate between two parties.

- Remind to drive carefully in furture and explained the traffic rule."

An accident was occurred on 17th May 2018 in front of WPP junction in Thilawa SEZ.Both car and
motorbike came from Gate-2 and car is turned left to go A-1 site and motorbike went straight and

crashed each other. No one got injury. The body of car was little damaged.

"MJTD take the action as per following;:
- We called the Traffic Police and solved this accident.”

An accident was occurred on 21th May 2018 at Thilawa development road outside of Thilawa SEZ.Both
light truck and motorbike come same direction to Zone - B, when car crashed to motorbike from

behind.Motorbike person got heavy injury on right arm and leg.

"MjTD take the action as per following:
-We called ambulance and Traffic Police.
- Send the injured persons to hospital.

- Remind the drivers to drive carefully."

An accident was occurred on 22th May 2018 in front of WPP junction in Thilawa SEZ.Both car and
motorbike came from Gate-2 and car is turned left to go A-10 site and motorbike went straight and

crashed each other. No one got injury. The body of car was little damaged.

"MjTD take the action as per following;:
- Negotiate between two parties.
- Remind to drive carefully in furture and explained the traffic rule."

An accident was occurred on 29th June 2018 at canal between C-3 and B-3 in Thilawa SEZ.The car from
C1 Site drove to canal between C-3 and B-3.Nobody got injury.Platform and buffer zone had damaged.

"MjTD take the action as per following:
- Responsible person from MJTD and C-1 site solved this case.
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Contents of Incidents

Countermeasures

- Remind to drive carefully in furture.

- Accident car was carried out from canal with crane car by C-1 site."

An accident was occurred on 10th July 2018 in front of Gate - 2 outside road of Thilawa SEZ. The
motorbike went straight direction from G&G store to Zone B and tri-cycle went same direction and
turn right to Gate-2 and crashed the motorbike. One of the motorbike people got small injured and
motorbike was little damaged.

"MjTD take the action as per following:
- Negotiate between two parties.

- Remind to drive carefully in furture and explained the traffic rule."

An accident was occurred on 13th July 2018 near A-13 site junction outside road of Thilawa SEZ. Oil
truck and tri-cycle were coming from opposite direction and crashed at near A-13 site junction outside

road of Thilawa SEZ . Both vehicles were damaged and tri-cycle’s two people got injured.

"MjTD take the action as per following:

- We called ambulance and Traffic Police.
- Send the injured persons to hospital.

- Remind the drivers to drive carefully."

An accident was occurred on 17th July 2018 at front of B-1 site in Thilawa SEZ.A leaking engine oil
container made the road dirty.

“MjTD take the action as per following:
- Landscaping and zone maintenance team clean the road and

remove it.”

An accident was occurred on 21th July 2018 at front of A-1 site in Thilawa SEZ.Two workers from A-
2(Myanmar Century Steel) site was happened accident in front of Suzuki site. They drove high speed
from A-2 site. When they arrived in front of A-1 site, their motorbike was slipped and overturned.
Motorbike driver was run away and left another person who come with him. That person has bad

injury on head and abrasion were almost whole body.

"MjTD take the action as per following:
- We called ambulance.
- Send the injured persons to hospital .

- Remind the drivers to reduce speed and explained the traffic rule"

An accident was occurred on 28th July 2018 at front of Gate-2 outside road of Thilawa SEZ.Two
motorbikes were crashed face to face in front of Gate-2. One motorbike came from Myanmar Marine
University to Zone-B, and the other came from Zone-B. One tried to enter to Thilawa SEZ - A at Gate-
2, they crashed face to face.One motorbike person got a little injured and they talked each other about

compensation fees. They went to a clinic for medication by themselves.

"MjTD take the action as per following:
- Negotiate between two parties.

- Remind to drive carefully in furture and explained the traffic rule."

An accident was occurred on 07th August 2018 at admin back fence of admin complex building near
car parking.The container truck from B-10 was hit the fence while parking in their factory area.

MjTD take the action as per following:
- We inform to B-10 responsible person and solved this case.

An accident was occurred on 08th August 2018 at in front of Gate-2 outside road of Thilawa SEZ Zone-

"MjTD take the action as per following:
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Contents of Incidents Countermeasures

A.Two motorbikes came the same direction from the side of g&g store.One motorbike turned right in | - Negotiate between two parties.
front of Gate-2 and crashed with the other bike.They got small injured and went to a clinic. - Remind to drive carefully in furture and explained the traffic rule.

- They solved payment problem by themselves."

An accident was occurred on 6th September 2018 at front of C-2 site in Thilawa SEZ.Sand truck was
from C-1 site and light truck was from C-2 site. Both cars drove the same direction but sand truck
immediately turned right side to enter C-2 site and crashed light truck. No one got injury and both cars
damaged.

MjTD take the action as per following:
- We called the Traffic Police and solved this accident.

Note: If emergency incidents are occurred, the information shall be reported to the relevant organizations and authorities immediately.

End of Document
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY April-2018)

CHAPTER 1: INTRODUCTION

1.1  General

Thilawa Special Economic Zone (SEZ) is located in southern district of Yangon region and about 23 km
southeast of Yangon city. As the developer of Thilawa SEZ, Myanmar Japan Thilawa Development Ltd.
(MJITD) has a responsibility to carry out regular monitoring in the industrial area of Zone A in accordance
with the approved Environmental Impact Assessment (EIA) report and Environmental Management Plan
(EMP). MJTD has implemented monitoring various environmental items with the specified time frame to
know the environmental conditions in and around the area. As for the monitoring of the water quality, total
seven sampling points are set for water quality survey, named SW-1, SW-2, SW-3, SW-4, SW-5, SW-6,
and GW-1 have been monitored in Thilawa SEZ and its surrounding area in timely manner. Among the
seven locations, SW-1 and SW-5 are main discharging points of Thilawa SEZ and SW-6 is discharging
from centralized Sewage Treatment Plant (STP) which is required to monitor by Environmental Monitoring
Plan (EMoP) in EIA report of Thilawa SEZ Zone A. The remaining points SW-2, SW-3 and SW-4 are
sampled as a reference monitoring for comparison with discharging points and baseline of discharged creek.
Moreover, GW-1 is monitored as a reference of existing tube well which located in the monastery
compound. Location of sampling points for water quality monitoring is shown in Figure [.1-1.

Google Earth

Figure 1.1-1 Location of Sampling Points of Water Quality Monitoring




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY April-2018)

CHAPTER 2: WATER QUALITY MONITORING

2.1 Monitoring Items

Sampling points and parameters for water quality monitoring are determined so as to cover the
environmental monitoring plan of the EIA report.

Water quality sampling was carried out at seven locations. Among the seven locations, water flow
measurement was carried out at two locations (SW-2 and SW-6) where can be measured by Current Meter.
Monitoring items and sampling points are summarized in Table 2.1-1.

Table 2.1-1 Monitoring Items for Water Quality

No. Parameters SW-1 | SW-2 | SW-3 | SW4 | SW-5 | SW-6 | GW-1 Remarks
1 pH O O O O O (@] O On-site measurement
2 | Water temperature (] &) O O O O (0] On-site measurement
3 | DO (& 9] O O O O O On-gite measurement
4 | BOD(5) (%) Q O O O (@] O Laboratory analysis
5 | COD(Cr) (@] O (@] (@) (@] (9] O Laboratory analysis
6 | Total nitrogen O O )] (5} O (5] (@) Laboratory analysis
7 | Suspended solids &) (@] O O @] (@] O Laboratory analysis
8 | Total coliform O O O O O &) O Laboratory analysis
9 | Total phosphorous | O (@] )] O (@] O O | Laboratory analysis
10 | Color O O o e O (5_. ) O Laboratory analysis
i1 [ Odor = O o | o ::(_3_ o | O | Laboratory analysis
12 E;;:;:uf;lii‘o(r:iil;} @] (@] _O __O O O i O B Laboratory analysis
13 | Flow Rate = O = - - O - On-site measurement

Source: Myanmar Koei International Ltd.

2.2 Description of Sampling Points

The outline of sampling points is mentioned in Table 2.2-1. The photos of conducting field survey at each
sampling points are mentioned in Appendix-1.

Table 2.2-1 Outline of Sampling Points

No. Station Detailed Information
Coordinate- N-16° 40’ 13.5”, E-96° 16° 39.8”

| SW-1 Location - Outlet of Retention Pond

Survey Item — Surface water sampling
Coordmate- N-16° 40' 20.69”, E- 96° 17' 18.04”

2 Sw-2
) Survey [tem Surface water sampling and water flow rate measurement.
Coordmate- N-16° 40’ 5.50”, E- 96° 16" 41.60”
3 SW-3
Survey ltem Surface water samphng
Coordmate- N-16° 39'42.84", E- 96° 16' 27.42" I
4 SwW-4

Survey Item — Surface water samp]mg

| Coordinate- N-16° 40° 10.7”, E- 96° 16’ 22.6”
5 SW-5 | Location - Outlet of Retention Canal
Survey Item — Surface water sampling

Coordinate- N-16° 40’ 27.13", E- 96° 16’ 30.68”
6 SW-6 Location - Outlet from STP to Rete.ntlon Pond
Surve_y Item — Surface water sampimg and water flow rate measurement.
_Coordinate- N-16° 40’ 25.10, E- 96° 16" 31.70”

GW-1 | Location - In Moegyoe Swan Monastery
T Survey Ttem — Ground Water Sampling

r Koei International Ltd.
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SW-1

SW-1 was collected at the discharge point of retention pond which is located in the east of Moegyoe Swan
monastery. This drainage is flowing from north to south and then connected to the Shwe Pyauk creek
through earth drain. The water quality of this monitoring point has been influenced by the water from
downstream due to flow back by tidal fluctuation. In addition, it seems that a part of wastewater from
monastery has reached to the culvert in the SEZ area and discharging to the retention pond.

SW-2 (Reference Point)

SW-2 was collected at the upstream of Shwe Pyauk creek. This sampling point is located at the southeast
of Zone A area and at the south of Dagon-Thilawa road. The surrounding area are Zone B in the southwest,
local industrial zone in the east and paddy field in the west respectively.

SW-3 (Reference Point)

SW-3 was collected at the upstream of Shwe Pyauk creek after mixing point of Zone A and Zone B, which
is flowing from east to west and then entering into the Yangon River. The distance is about 1.2 km
downstream of SW-2. This sampling point is located at south of Zone A area and Dagon-Thilawa road. The
surrounding area are Zone B in the south, local industrial zone in the east and paddy field in the south and
west respectively.

SW-4 (Reference Point)

SW-4 was collected at the downstream of Shwe Pyauk creek. after mixing of discharge water from local
industrial zone, construction site of Zone B and Zone A, which is flowing from east to west and then entering
into the Yangon River. The distance is about 820 m downstream of SW-3. This sampling point is located at
southwest of Zone A area and at the south of Dagon-Thilawa road. The surrounding area are Zone B and
local industrial zone in the east and paddy field in the south and west respectively.

SW-5

SW-5 was collected at retention canal near main gate of Thilawa SEZ. Most of the water collected in this
canal is rain water and domestic wastewater from surrounding. This canal is also connected to the Shwe
Pyauk creek. The water quality of this monitoring point may have been influenced by the water from
downstream due to flow back by tidal fluctuation.

SW-6

SW-6 was collected at drain outlet of centralized STP which is located in the north of Moegyoe Swan
monastery compound and retention pond (SW-1). Then the treated water is flowing to the retention pond.

GW-1 (Reference of Existing Tube Well)

GW-1 was collected from tube well as ground water sample. It is located in the compound of Moegyoe
Swan monastery. The surrounding area are Zone A in the west, retention pond in the east and Dagon-
Thilawa road in the south respectively.
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2.3  Monitoring Method

All water samples were collected with cleaned sampling bottle and analyzed by the following standard
method as shown in Table 2.3-1. All samples were kept in iced boxes keeping at 2-4° C and were transported
to the laboratory. Among the parameters; water temperature, pH and DO were measured by the on-site
instrument “Horiba, U-52" and water flow rate was also conducted by using the on-site instrument “Tamaya
Digital Current Meter”.

Table 2.3-1 Analytic Method for Water Quality

No. Parameter Method
1 Water Temperature Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)
2 pH Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)
3 Dissolved oxygen (DO) Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)
4 BOD (5) APHA 5210 B (5 days BOD Test)
5 COD (Cr) APHA 5220D (Close Reflux Colorimetric Method)
6 Total nitrogen (T-N) HACH Method 10072(TNT Persulfate Digestion Method)
7 Suspended solids (SS) APHA 2540D (Dry at 103-105'C Method)
8 Total coliform APHA 9221B (Standard Total Coliform Fermentation Technique)

9 Total phosphorous (T-P) APHA 4500-P E (Ascorbic Acid Method)

10 Color APHA 2120C (Spectrophotometric M_-.‘lhmi}

11 | Odor APHA 2150 B (Threshold Odor Test) o

3 12 Escherichia Coh APHA 9221 F (Escherichia Coli pri;-t‘:‘til_i.l't-'-_”.‘%illg Fluorogenic Substrate)

12 FidwRate FROJEr-{lli(:\[;L-Ull:;i::ll‘;:.n::;:zf:ﬁnl;:l{]i"'}f;:ll::\‘/lsl Jigital Current Meters)

Source: Myanmar Koei International Ltd.

2.4

Monitoring Period

Walter quality and water flow rate monitoring were conducted on 25" April 2018 and sampling time is
shown in Table 2.4-1 to avoid tidal effect. The tide record for Yangon River, Myanmar on 25" April 2018
is shown in Table 2.4-2.

Table 2.4-1 Sampling Time of Each Station

No. Station Sampling Time
1 SW-1 25/04/2018 14:13
2 SW-2 25/04/2018 09:50
3 SW-3 25/04/2018 08:43
B SW-4 25/04/2018 10:23
5 SW-5 25/04/2018 14:42
6 SW-6 25/04/2018 13:57
7 GW-1 25/04/2018 11:47

Source: Myanmar Koei International Ltd.
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Table 2.4-2 Tide Record for Yangon River, Myanmar

Date Time | Height Tide Conditions
0020 | 46 High Tide
07:10 |15 Low Tide
25 018
202018 Fas | 46 High Tide
19:50 1.6 Low Tide

Source: Myanmar Port Authority, Tide Table for the Yangon River
and Elephant Point, 2018,

2.5 Monitoring Results

Results of water quality monitoring are summarized in Table 2.5-1. Analytical results of the laboratory are
described in Appendix-2. The results were compared with the target value of effluent water quality
discharging to water body stipulated in the EIA report.

2.5.1 Results of Water Quality at the Outlet of Sewage Treatment Plant of industrial Area
of Thilawa SEZ and at the Point before discharging to Creek

As the comparison with the target value, the results of total coliform were exceeded than the target value.
As for the result of total coliform of surface water, the result at the outlet of the centralized STP (SW-6)
complied with the target value. It may prove that effluents from each locator was treated well by the STP.
On the other hand, results at the monitoring points retention pond (SW-1) and retention canal (SW-5)
exceeded the target value due to the expected reasons: the potential expected reason might natural bacteria
existed in all area of Zone A because there are various kinds of vegetation and creature such as birds, and
small animals in and along the retention canals and retention ponds.

Since the composition of the total coliform include bacteria from natural origin, and even after Total
Coliform do not affect human health directly. self-monitoring for E. Coli analysis was carried out to identify
health impact by coliform bacteria. As for the result of E.Coli of surface water, all of results were under the
reference value. Therefore, although the target value of total coliform was exceeded at monitoring point of
retention pond (SW-1) and retention canal (SW-5), but it is considered that there is no significant impact on
human health.

On the bases of the above examinations, the following actions shall be taken to monitor the impact on human
health;

- To continue the self-monitoring for Escherichia coli (E. Coli) level to identify health impact by coliform
bacteria (While result of Total Coliform are exceeded the target value)
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Table 2.5-1 Results of Water Quality Monitoring at Main Discharging Gates
and Discharged from Centralized STP

Target Value
No. Parameters Unit SW-1 SW-5 SW-6 (Reference Value
for Self-Monitoring)
1 Temperature °C 29 27 26 <35
2 |pH - 89 7.9 6.4 6.0~9.0
3 Suspended solid (SS) mg/L 10 4 4 50
4 Dissolved oxygen (DO) |mg/L 9.15 7.76 10.04 -
5 BOD (5) mg/L 5.36 3.76 2.56 30.00
6 |COD(Cr) mg/L 21 19.4 8.3 125.0
7 Total coliform MEN/ 1.000 160000 2 400
100ml
8 Total nitrogen (T-N) mg/L 1.3 0.6 12.9 80.0
9 |Total phosphorous (T-P) | mg/L 0.055 <0.05 0.317 2
_I 0 |Color Tl 24.82 28.89 7.00 150
— ] (True Color Unit) = 5 ’
TON
I Odor ({Threshold Odor 1 1 | -
- Number)
*
12 Escherichia Coli MPN/100ml 4.0 4.0 . <18 (C(F]lﬂ?gz]ml)
13 |Flow Rate m'/s - - 0.009 -

Note: Red color means exceeded value than target value.
*Note: Based on the water utilization at discharged creck, water quality C of quality standard for water baths in Japan,

(Ministry of Environment, 1997) is set as a reference value for self-monitoring of E. coli for surface water monitoring,

However, due to limitation of capacity for analytical laboratory in Myanmar, the method to analyze the "Colony Forming

Unit (CFU)" is not available in Myanmar. Therefore, the results of “Most Probable Number (MPN)” are assumed similar to

CFU values and compared with reference values. Once the method to analyze the CFU will be available in Myanmar, the

analytical method will be changed.

According 1o the quality standard for water baths in Japan, (Ministry of Environment, 1997), in case of E.Coli result is

exceeding 1,000 CFU/100 ml, since it is assumed unsafety, it is considered unsuitable for water baths.

Source: Myanmar Koei International Ltd.

2.5.2 Results of Reference Monitoring for Comparison with Discharging Points and
Baseline of Discharged Creek

As the comparison with the target value, the results of total coliform were exceeded than the target value.
Results of water quality monitoring are summarized in Table 2.5-2. The results were compared with the
target value of effluent water quality discharging to water body stipulated in the EIA report.

As for the result of total coliform of surface water, results at surface water monitoring points (SW-2 and
SW-3) exceeded the target value due to two expected reasons; i) runoff of animal waste from the
undeveloped area and delivered from local industrial zone and illegal dumping site from outside of Thilawa
SEZ in the upstream area, and ii) delivered from surrounding area by tidal effect. In addition, the result of
E.Coli of surface water, all of results were under the reference value. Therefore, although the target value
of total coliform was exceeded at monitoring point of SW-2 and SW-3, but it is considered that there is no
significant impact on human health.

N\NA Dg PQ
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Table 2.5-2 Result of Water Quality Monitoring for Reference Monitoring Points for
Comparison with Discharging Points and Baseline of Discharged Creek

Target Value
g (Reference Value
No. Parameters Unit SW-2 Sw-3 SW-4 GW-1 for Self-
Monitoring)
i Temperature ‘C 22 24 25 28 <35
2 |pH - 8.8 7.3 7.8 8.4 6.0~9.0
3 |Suspended solid (SS) | mg/L 10 8 8 2 50
Dissolved oxygen
4 (DO) mg/L 10.93 9.95 3.86 9.57
5 |BOD(5) mg/L 9.48 2.32 243 0.68 30.00
6 |COD (Cr) mg/L 83 32.1 248 4.8 125.0
7 |Total coliform MEN - 160,000 2600 350 45 400
100ml
8 |Total nitrogen (T-N) |mg/L 5.1 0.2 0.0 0.9 80.0
9 E;’“‘I phosphoroas (T o 0577 | 00s1 | <005 | 0073 2
TCU
2 5
10 |Color (Trus Color Unit) 88.40 43.35 4246 2.41 150
TON
11 |Odor {Threshold Odor 8 1 1 1 -
Number)
*
MPN/100 ml* (SW) 6.1 93 14.0 (1.000) *
12 |Escherichia Coli (EELIT00nd)
MPN/100 mI** (GW) <18 (100) **
) (MPN/100ml)
13 [Flow Rate m'/s 0.013 - - - -

Note: Red colors means exceeded value than target value.

*Note: Based on the water utilization at discharged creek, water quality C of the quality standard for water baths in Japan,
(Ministry of Environment, 1997) is set as a reference value of self-monitoring for surface water monitoring, However, due
to limitation of capacity for analytical laboratory in Myanmar, the method to analyze the "Colony Forming Unit (CFU)" is
not available in Myanmar. Therefore. the results of *“Maost Probable Number (MPN)™ are assumed similar to CFU values
and compared with reference values. Once the method to analyze the CFU will be available in Myanmar. the analytical
method will be changed.

According to the quality standard for water baths in Japan, (Ministry of Environment, 1997), in case of E.Coli result is
exceeding 1,000 CFU/100 ml, since it is assumed unsafety, it is considered unsuitable for water baths.

**Note: Based on the water utilization at monitoring point for ground water. Bl(Irrigation water) of National Technical
Regulation on Surface Water Quality in Vietnam (No. QCVN 08: 2008/BTNMT) is set as a reference value of self-
monitoring for ground water monitoring.

Source: Myanmar Koei International Ltd.
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CHAPTER 3: CONCLUSION AND RECOMMENDATIONS

As for the result of total coliform the results at the outlet of the centralized STP (SW-6) complied with the
target value of both of them. It may prove that effluent from each locator was treated well by the STP. On
the other hand, results at the monitoring points retention pond (SW-1) and retention canal (SW-5) were
exceeded the target values in this period for main discharging points of Thilawa SEZ Zone A. In addition,
according to the result of self-monitoring of E. Coli at retention pond (SW-1) and retention canal (SW-5),
results were under the reference value. Therefore, although the target value of total coliform was exceeded
at monitoring point SW-1 and SW-5, but it is considered that there is no significant impact on human health.

As for parameters of total coliform in surface water were exceeded the target values at reference monitoring
points. As mentioned in Section 2.5.2, the result of self-monitoring of E. coli at SW-2 and SW-3 were under
the reference value. Therefore, although the target value of total coliform was exceeded at reference
monitoring point, but it is considered that there is no significant impact on human health. The expected
reasons for exceeding the target values of Total coliform are by natural origin (natural bacteria existed).
However, it cannot reach to the conclusion of what is the reason to be exceeded the target values, thus the

continuous monitoring and yearly trend analysis will be necessary to carry out based on the rainy and dry
scason data.

As for future subject for main discharging points of Thilawa SEZ Zone A, the following action may be
taken to carry out the appropriate water quality monitoring:

- To continue monitoring Escherichia coli (E. coli) level to identify health impact by coliform bacteria; and
- To monitor the possibility of the overflow water from construction sites.

- To monitor the possibility of the domestic wastewater from construction sites,

End of the Document
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FOR DISCHARGING POINTS OF THILAWA SEZ ZONE A
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FOR DISCHARGING POINTS AND AFTER CENTRALIZED STP

AU A A e ————————

DDWH GO DN DOWA FOOSSYSTEM MYARMAR COLT D
Lot o [ NhlewaSEZ Zone A Yangon Region, the Urean of Myanmar
Jel1-230005 1, 0 Toetis 49
Report No, . GEM- LAB- 201805066
Revision No. : 1
Report Date : 10 May, 2018
Application Ne. : 0049-C001

Analysis Report
Client Name .+ Myanmar Koel International LTD (MKI)
Address . No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.

Project Name s =

Sample Description

Sample Name MK1-SW-1-0425 Samplhing Date + 25 April, 2018

Sample No ¢ W-1804 140 Sampling By @  Customer

Waste Profile No | 1= Sample Recewea Date ;24 April, 2018

No. parameter ~ Method B Unit | Result | 100
1 |55 APHA ,"idflL‘l{Dr; IrII 103 105'C Method) iy ﬁ)_uu N
2 |BOD (5) APHA 5210 B (5 Days BOD Test) g/l 5.36 0.00
3 |COD{Cr) APHA 52200 (Close Reflux Colorimetric Method) i/l 21 0.7
4 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) mg/l 1.3 0.0
5 [Total Phosphorous APHA 4500-P E (Ascorbic Acid Methodd) il 0.055 0.05
6 |Total Canforim APHA 922 1B (Slondard Total Coldoro Termentalion Techmigue) (PN 10001 10040 1.8
7 |Cokor APHA 2120C (Spectrophotometric Method) Tcu 24,582 0.00
8 |Odor APHA 2150 B (Threshold Odor Test) TON |
Remark © LOG - it of Quantitation

APHA - Amencan Public Health Association (APHA), the Amenican Water Works Associauon (AWWA),
and the Water Environment Federation (WEF), Standard Metheds for the Examination of Water and
Wastewater, 22nd edibon

Analysed By @ I A B Approved By :
w LY

L > s
Sk ! _fr'r" i-\ 6 z:i hi_-t'.

gl
Ni Ni Aye Lwin G i Tomoya Suzuki
Assistant supervisor [ Director
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Down vkl ot N EARSTSTEM Y ANMAR GO TN
Mhwads S Tone AT agon Bigion, the Linton of Myanimar

o N

el 2] o Tinea i)
Report No. : GEM-LAB-201B05067
Feviston No. © 1
Report Date . 10 May, 2018
aApplication No. : 0049-C001

Analysis Report
Client Name : Myanmar Koai International LTD (MKI)
Address 1 No.iA /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name

Sample Description

Sample Name © MKI-SW-5-0425 samping Date ¢ 25 April, 2018

sample No. W-1B04i41 Sampling By :  Customer

Waste Profite No PR Sample Recewvead Date « 25 April, 2018

™ Parameter Method Unit Result LoQ
1L (55 APHA 25400 (Dry at 103-105'C Method) ma/l 4.00
2 |BOD (%) APHA 5210 B (5 Days BOD Test) mg/l 378 0.00
3 [CoD(Cr) APHA 5220D (Close Reflux Colorimetnic Methad) mg/l 19.4 0.7
4 |Toral Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) | mig/l 0.6 0.0
5 [Totat Phosphorous APHA 4500-P E (Ascorbic Acd Mathod) mag/i < 0.05 0.0%
& |Total Coliferm APHA 02218 (Standars Total Caliform Fermentation Tachmnigua) [MPN 00| > 160000 1.8
7 |Color APHA 2120C (Spectrophotometric Method) TCU 28.89 0.00
g |Odaor APHA 2150 B (Threshold Odor Test) TON 1
Remark LOQ - Limit of Guantitation

APHA - American Public Health Asseciation (APHA), the American Water Works Association [AWWA),
and the Water Environment Faderanon (WEF), Standard Methods for the Exanunation of Water and
Wastewater, 22nd edition

e e

Approved By :

' LAD
( j
/57
Ni Ni Aye Lwin | Tomoya Suzuki
Assistant supervisor G EE M Director

Analysed By .
A\ =
2 ¢
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DDWA GOLDEN DOWA LCO-SYSTEM Y IAR v LD
. Crion oo Myanmar

Lot No €1 ThilawaSEZ Zone A, Yangoen Region
Tl 112305050 1M Faekiiat g

Report No. : GEM-LAB-201805068
Revision Mo. @ 1
Report Date : 10 May, 2018
Application No. : 0049-C001

Analysis Report

Client Name © Myanmar Koej International LTD {MKI)

Address :© Ne.iA /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name ) -

Sample Description

Sample Name . MEI-SW-6 (0425 samphng Date : 25 April, 2018

Sample No i W-1B04142 Sampling By :  Customer

Waste Prodile No. : = Sample Received Date 25 April, 2018

No.|  Parameter - Method Unit | Result | LOQ
1 |58 APHA 25400 (Dry at 103-105'C Method) mg/fi 4.00
2 |BOD (5} APHA 5210 B (5 Days BOD Test) mafl 2.56 0.00
3 jCOD (Cr} APHA 52200 (Close Relux Colonmetnc Method) migg/h B.3 0.7
4 |Tolal Nitrogen HACH Method 10072 (TNT Persuliate Digestion Method) | mg/) 12,9 0.0
5 |Total Phosphorous APHA A500-P F (Ascorbic Acid Method) mig/l 0.317 .05
6 |Total Coltorm APHA 922 18 (Standard Total Coltorr Femmentation Techmaue) | PN/ 100m) 2 1.8
7 |Color APHA 21200 (Spectrophotometnc Method) rcu 7.00 0.00
g |Odor APHA 2150 B {Threshold Odor Test) TON 1
Remark LOQ - Limit of Quantitation

APHA - Amencan Public Health Association (APHA), the American Water Works Association (AWWA),
and the Water Enwvironment Federation {WEF), Standard Mathods for the Examination of Water and
Wasrewater, 22nd edition

i
Analysed By : i L A B Approved By :
i

/f'y 7
e %4 ?\ 8 J[E{ S il

t
G E M | Tomoya Suzuki
! Director

f
v r
i\
Ni Ni Aye Lwin
Assistant supervisor
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH DISCHARGING
POINTS AND BASELINE OF DISCHARGED CREEK

Dowg G DS O A FOOSYSTEM MY ANMAR C0r | 1l
o Na 0 Thilwwast s Jono & s ang i, the Ltnean of Abyanmiat
i%] o

Report No. : GEM-LAB-201805069

Tl nl-2mE )

Revision No, : |
Report Date : 10 May, 2013
Application No. : 0049-C001

Analysis Report

Client Name » Myanmar Koer International LTD (MKI)

Address Mo. 1A 28, Mya Thidar Housing, Ward 11, South Okkalapa.

Project Mame

Sampie Description
Sample Nanie MKT-SW-2-0425 samgling Lsate 1 25 April, 2013
Saimpie No. W-1804143 Sampling By Customer

Wasta Profile Mo, . Sample Racaived Date | 25 Apnil, 2018

No.| Parameter Method Unit | Result | LOQ
S8 APHA 2540D (Dry at 103-105'C Mathod) mgil 10.00
2 E:BDD (1] APHA 5210 8 (5 Days BOD Tast) maft 3.48 0.00
| 3 l-’:C‘I') {Cr) APHA 52200 (Close Reflux Colonmietnic Method) mg/l ‘ a3 0.7
4 |Total Nitrogen HACH Method LOO7Z (TNT Persulfate Digesnion Method)|  ma/| 5.1 6.0
5 |Total Phosphorous APHA 4500 P E (Ascarbic Acid Method) ma/! 0.577 Q.05
& |[Total Coliform APHA 52218 (Standard Tolal Saldonn Faimentaton Techmgie) 1.8
7 | Color APHA 2120C (Spectrophotometne Metheodt) 0,00
g8 [0dor APHA 2150 B (Threshold Odor Test) TON g N
3 |0 and Graase APHA 55208 (Partitwn-Gravimetnc Method) mg/l 3.50 31
10 |Chromumy APHA 3120 B (Inductively Coupled Plasma (ICP) Mothod) mig/! 5 0.002 0.002

Femank L - Lime of Quantitaban
APHA  American Public Health AssociatiGn (APHA), the Amencan Water Works Associanon {AWWA),
and the Water Environiment Federation (WEF), Standard Methads for the Examunation of Watsr and

Wastewater, Z2nd edition
e

Analysed By : LA B Approved By :

i e i 4 V\ F o5
/27
GEM| .0~
i Aye Lwin Tomoya Suzukl
Director

Assistant supervisor
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Down GOLDEN DOWA FCOSYNS TEM MYANMAR COLT TP,

vot Mo B ThilawaSE? Zone &, Yangen Fegon, the Umgn of Meyanmar
Telin] 230005} oy Foauis] v

Report No. : GEM-LAB-201805070
Rewvision No. @ 1
Report Date : 10 May, 2018
Application No. : 0049-C001

Analysis Report

Client Name : Myanmar Koei International LTD (MKI)
Address : Mo 1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Mame

Sample Description

Sampie Name ¢ MKJ-SW-3-0425 Somphng Dete 1 25 Apnl, 2018
Sampie No T W-1304144 Samphng By @ Customer
Waste Profile No. 3 o Sample Recerved Date ;25 April, 2018
MNo. Parameter " Method Unit Result LOQ
1 |85 ’API-IA 25400 (Dry at 103-105'C Method) mo/l 8.00 -
2 |BOD(S) APHA 5210 B (5 Days BOD Test) ma/l 2.32 0.00
3 |COD(Cr) APHA 52200 (Close Reflux Colormetne Melhod) mig/l 32.1 0.7
4 |Total Mitrogen HACH Method 10072 (TNT Persulfate Digestion Method) [ g/l 0.2 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) i) 0.051 0.05
6 |Total Coliform APHA 02210 (Standand Total Collorm Teyretation Dechiigue) | MENG 10008 2600 1.8
7 |Color APHA 2120C (Spectrophotometnc Method) Tcu 43.35 0.00
& (Odo APHA 2150 B (Threshold Odor Test} TN I
9 |l and Grease APHA 55208 ( Partition-Gravimetnc Method) mig/l = 31 34
1D [Chromium APHA 3120 8 (Inductively Coupled Plasma (ICF) Method) | ma/! s ooz 0.002
l
Remark t LOQ - Limit of Quantitation

APHA - American Public Health Association [APHA), the Amencan Wakter Works Association (AWWA),
and the Warer Enviranment Federation (WEF), Standard Methods for the Examination of Water and
Wastewater, 22nd edition

e ——
Analysed By @ L A B i Approved By :
J GEm | Lri-
Ni Ni Aye Lwin G M Tomoya Suzuki
Assistant supervisor I{ Director
e ——
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DN DOW A LCOSYS TEM MYANMAR GO L TR

DOWA

Client Name

Address

Project Name

Sample Description
Sample Name
Sampile No.

Waste Profile No

ot Mo £1, ThiawaSEZ Zune &, vargon Regron, 1he Unon o Myanma
Pl 01230051 (0 T3S 119
Report No. : GEM-LAE-201805071
Revision Mo. : 1
Report Date : 10 May, 2018

Application No. :

Analysis Report

Myanmar Kogi International LTD (MKI)

0049-C001

Mo, 1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.

MKI-SW-4-0425

W 1204145

Sample Recavard Dale ;

Sarmpling Cate *

Sampling By

7S Apni, 2018
Customer

25 April, 2018

No. Parameter Method Unit Result LOQ
L 185 APHA 25400 (Dry 3t 103-105'C Methad) mg/| 8.00
2 |BoD (5) APHA 5210 B (5 Days BOD Test) mg/! 243 0.00
3 |CoD (Cr) APHA 5220D (Close Reflux Colorimetnic Method) my/l 248 0.7
4 |Total Nitrogen HACH Method 10072 ( TNT Persulfate Digestion Method) ma/l 0.0 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/! < 0.0% 0.05
6 |Total Cohform APHA 92218 (Standard Total Colilopm Fermantation Techmgque) | MPAL 1G0m1 350 1.8
7 |Coler APHA 2120C (Spectrophotometnc Method) TCU 4246 0,00
g |Odor APHA 2150 B (Threshold Odor Test) TON ! B
@ O and Grease APHA 55208 (Parution-Gravimatne Method) mg/l < 3.1 31
10 |Chromium APHA 3120 B {Inductively Coupled Plasma { ICP) Method mg/l 1 0.002 0.002
Remark LG - Linnt of Quantitaton
APHA - Amercan Public Health Assacation (APHA), the American Warer Works Association (AWWA),
and the Water Environment Federation {WEF), Standard Methods for the Exammanion of Water and
Wastewater, 22nd edition
Analysed By : LA B | Approved By :
. —————— 7 =
" - M i = 5 ‘I )
Ni Ni Aye Lwin | Tomoya Suzuki
Assistant supervisor Director
_'__—-"——-___-

A2-6




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
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Down GELDEN DOW A FCD=3Y S TTM MYANMAR COL LTD.
Lot Mo E1 ThilawaSEZ Zone &, Yangon Ragion. the Union of Myanmar
ekl =230003 ). 09 ToRUIF 1Y
Report No, : GEM-LAB-201805072
Revision No. @ 1
Report Date : 10 May, 2018
Application Mo, : 0049-C001

Analysis Report
Client Name . Myanmar Koei International LTD (MKI)
Address : No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Praject Name Po-

Sample Description

Sample Name ;o MEI-GW-1-0425 Samphoyg Date : 25 April, 2018

Sampie No. o W-180D4146 Sampling By :  Customer

Waste Profile No HENE Sampie Received Date : 25 Apnl, 2018

No. Parameter Method ) Unit | Result | LOQ
1 |55 APHA 2540D (Dry at 103-105'C Method) mag/l 200
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mg/l 0 68 0.00
3 |COD (CTr) APHA 52200 (Close Refllux Colorimetic Method) my/l 4.8 0.7
4 [Total Mibrogen HACH Merhod 10072 (THNT Persulfate Digestion Method ) gl 0.9 0.0
5 |Total Phosphorons APHA A500-P E (Ascorine Acid Methiod } mg/l (073 0.05
& [Total Coliform APHA 92211 (Standard Total Colform Termentation Techmipe) | MENS L Obml 4.5 1.8
7 | Calor APHA 2120C (Spectrophatometric Method) TCu 2.41 0.00
g |Odor APHA 2150 B (Threshold Odor Test) TON 1
Remark © LOQ - Ll of Quantitation

APHA - American Public Health Association {APHA), the Amernican Water Waorks Association (AWWA),
and the Water Environmerit Federation (WEF), Standard Methods for the Examination of Water and
Wastewater, 22nd edition

Analysed By : I A B

i

/\ZJ & BN e
|
i

Approved By @

e e e
Ni Ni Aye Lwin G E M Tomoya Suzuki
Assistant supervisor

Director




APPENDIX-3 LABORATORY RESULT OF ESCHERICHIA COLI
(SELF-MONITORING)




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY April-2018)

AFTER CENTRALIZED STP

FOR DISCHARGING POINTS AN

Down G DENDOW A By S TG MY ANMAR CO 1 T
Ukl £ e f Vg Regeon, e Utn aF Myganmar

Bt N LE 0

[l hh= 23S0 (m Tunmiis g
Report No. : GEM-LAB-201804132
Revision Na. : 1
Report Date : 30 April, 2018
Application Mo, @ 0049-C001

Analysis Report

Client Name + Myanmar Koes Tnternational L TD (MK

Address : No.1A /28, Mya Thidar Housing, Ward 11, Seuth Okkalapa.

Project Name . MITD

Sample Description
Sample Name MKI-5W-1-0425 Samplhng Date @ 25 Apni, 2018
Sample No W-iB04149 Samphng By Customar
Waste Profile No Sampie Recerved Date @ 25 Apnl, 2018

No. Parameter l Method Unit Result LoQ

| |Eschenchia Col APHA 9221 F Earherionis Coli Procetduis Ling 'lunlmm{.v‘.hnll- M-HLIUU;I__ 40 L8
Peinank LOC - Liomt o Quantiaton

APHA - fnercan Pubhic Heakth Associabon (APHA], he Amencan Water Works Associalion [AWWA), and e Wate
Environinerd Federation {WEF), Standard tMethods Tor the Examination of Water and Wastewnter, 22ad edition

Analyseid By Approved By :
Al AN\ P2
i Ja F S e
Ni NI Aye Lwin Tomoya Suzuki
Assistant supervisor Director
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DOWA

Chem Name

Address

Project Naime

Sample Descrigton
Farmple Name

Sampie Ho

LT IHE S RO A sy S SN ASNIAR (0

oy [

Dot & Vprgan

LT L L OR L ]

Raport o

Rewvision No

Repart Date

Application No.

Analysis Report

Myanmar Koe International LTD (MKT)

LI

GEM-LAB- 201804132
1

30 Apnl, 2018
A049-C001

No 1A /28, Mya Thadar Housing, Ward 11, South Okkalapa.

MITD

MKL SW.5 0425

W IRGAL 5D

Samphing Date : 25 Apwil, 2018

Sampiing By

Customer

Waste Profue Ma

Sampta Recerved Dare

25 Aprd. 2018

No. Parameter

Method Unit Result Lo |

chia Col

APHA G20 F Eychenciup Son Poadure Using Pudrpgens Subtiale MPNy 1O0mI 14 1.8

tamark

Analysed By :
f

i

——

Ni Nt Aye Lwin

Assistant supervisor

LD - Luviel of Duanidatan

Eliat 1

tealth sl

i LAPIA), e Arnsiian Water W Assouatiun LAWWAS, and the

WEF) Sumndard Methods for the Examundaon of Water and Wastewatsr

Nt
Sl ahtion

Envraninem Faite

# Approved By

oy N
27N z

Z3N F B T

Temova Suzuki

Dhractor
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Down GULTIEN DOW A LCOSSYSTLM AIYANMAR €O 1T
Lot Ne E1 FhilewdSLE Zone A, Vangon Régan. the Ution of Myanata
(% N O L R T T e U e S B O
Report No. : GEM-LAB-201804134
Revision No. @ |
Report Date : 30 Apnil, 2018
Appiication No. : 0048-C001

Analysis Report

Chent Name ¢ Myanmar Koer International LTD (MKI)

Address Mo 1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.

Project Name . MITD
Sample Description

Sample Name MEI-SW-6-0425 Samplng Date 25 April, 2018

Sampie No W-1804151 Samphng By ;  Customer

Waste Profile No Sample Recawed Date : 25 Apnl, 2048

Method Unit Resuit LOQ
< 1B 1.8

No. Parameter

Eschernechia Coli AUHFIA 920 Escrenicois Cob Procedurs Lismg Tiuorogeme Substrare MPR/ 100mI

Btk L0 - Lt of Granbitation
AFTA Amencan Tublic Health Assoctanon (APHA), 1he Amerwan Water Works Assooiabon QAWWA ), anad The Water
Enwironment Federanon (WEF), Standard Methods for the Exanunation of Water and Wastewater, 2700 edibion

Analysed F,rw : Approved By
[ LY =7

| i G - 7, _prr
o Ay F ‘H
Tomoya Suzukl
Director

—_—
Ni N Aye Lwin

Assistant supervisor

A3-3



Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH DISCHARGING

POINTS AND BASELINE OF DISCHARGED CREEK

DOWA

(E BN PRI

W8 Vangen , Th U

Report No
Revision No
Report Date

Applhcation No.

Analysis Report

Clhent Name
Project Naine MITD
sample Descripton

MKL-SW-2-0425

No. 1A /23, Mya Thedar Housing, Ward 11

Myanmar Koer International LTD [ MKI)

,Sovith Okkalap

PSS TENM AIYANMAR OO LI

GEM-LAB 201804135

30 April, 2018

04% CUO1

%]

25 Apni, 2008

Samping Date

W 1304152 Sampiing By Zustomar
wasse Prafile N Sample P Diate 25 Apiil, 3018
[no.] Parameter | Method Unit | Result LOQ
‘ 1 !F.;\-". rernzhiia -Coh tv'--"'l-l 9221 F Escrusichey Coll Proveding Using Fhunrageni, Subsirate MPN/ 1 O0m | 14
| | |
| ; |
. | |
|
|
| |
]
| |
| |
. | |
|
= = ) 1
Hema
), T Armericat Water Warks Assacimiinn (AWWAY, And the Wars
sowirominegnt [edetabon (WEF) Standard Matbods for the Examundfion of Water and® Wastiewartar 37me adituu
Analysed By : Approved By
{f LY 7 >
Il i SR 4 o gy
[ 2 { ,'? A e

M bl Ave Lwin

Assistant supervisar

Tomaya Suzukt

Director
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Down GOLDEA DUOWA LCOSYS TEAMYANMARCO LD
Lk Mo EE rawaBk s same A Yangon fagion The Unon of Saanma
b =230 ] e Mo A g
Report No, : GEM-LAB-201804136
Ravision No. @ 1
Report Date : 30 April, 2018
Applicabon No, : 0049-C001

Analysis Report

Chenr Name : Myanmar Koet International LTD (MKI)
Addrass : No.tA /28, Mya Thidar Housing, Ward 11, South Okkalapa,
Project Name 1 MITE

Sample Description

Sample Name t MEI-SW-3-0425 Samphng Date . 25 Apnl, 2018
Samiple No W- 1804153 Sampiing By Custommer
Waste Profile No Sample Recewed Date - 25 Apnl, 2018
No. Parameter Method Unit Result LoQ
I |Esehencha Coli APHA 9201 | Dschercnia Cob Procedurs Using Flugeagefsc Substrate MPNY 1D0mI 9.3 1.8
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CHAPTER 1: INTRODUCTION

1.1  General

Thilawa Special Economic Zone (SEZ) is located in southern district of Yangon region and about 23 km
southeast of Yangon city. As the developer of Thilawa SEZ, Myanmar Japan Thilawa Development Ltd.
(MJTD) has a responsibility to carry out regular monitoring in the industrial area of Zone A in accordance
with the approved Environmental Impact Assessment (EIA) report and Environmental Management Plan
(EMP). MITD has implemented monitoring various environmental items with the specified time frame to
know the environmental conditions in and around the area. As for the monitoring of the water quality, total
seven sampling points are set for water quality survey, named SW-1, SW-2, SW-3, SW-4, SW-5, SW-6,
and GW-1 have been monitored in Thilawa SEZ and its surrounding area in timely manner. Among the
seven locations, SW-1 and SW-5 are main discharging points of Thilawa SEZ and SW-6 is discharging
from centralized Sewage Treatment Plant (STP) which is required to monitor by Environmental Monitoring
Plan (EMoP) in EIA report of Thilawa SEZ Zone A. The remaining points SW-2, SW-3 and SW-4 are
sampled as a reference monitoring for comparison with discharging points and baseline of discharged creek.
Moreover, GW-1 is monitored as a reference of existing tube well which located in the monastery
compound. Location of sampling points for water quality monitoring is shown in Figure 1.1-1.

Figure 1.1- 1 Location of Sampling Points of Water Quality Monitoring
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CHAPTER 2: WATER QUALITY MONITORING

2.1

Sampling points and parameters for water quality monitoring are determined so as to cover the
environmental monitoring plan of the EIA report.

Monitoring Items

Water quality sampling was carried out at seven locations. Among the seven locations, water flow
measurement was carried out at five locations (SW-1, SW-2, SW-4, SW-5 and SW-6) where can be
measured by Current Meter. Monitoring items and sampling points are summarized in Table 2.1-1.

Table 2.1-1 Monitoring Items for Water Quality

No. Parameters SW-1 | SW-2 | SW-3 | SW4 | SW-5 | SW-6 | GW-1 Remarks
1 | pH O O O (@] (@) Q (@] On-site measurement
2 | Water temperature O O O (@] O O O On-site measurement
3 | DO O (@) (@) (@] Q O O On-site measurement
4 | BOD(5) @] ) O @) (&) (@) (B Laboratory analysis
5 | COD(Cn) (@) O O (] (@] (@] (@] Laboratory analysis
6 | Total nitrogen (@) (@) O (@) (@) (@) (@] Laboratory analysis
7 | Suspended solids O O O (@) (@) (@) O Laboratory analysis
8 | Total coliform O Q O (@] (@] O (@] Laboratory analysis
9 | Total phosphorous O (@] O O (@] (@] @ Laboratory analysis
10 | Color Q (@] @] 0] ) (@] O Laboratory analysis
11 | Odor Q (@) (@) O (@) Q (@] Laboratory analysis
12 | Oil and Grease Q (@) (@) O O O (@] Laboratory analysis
13 | Mercury O (@] O 0] (@] O O Laboratory analysis
14 | Zinc (@] (@) O O O O (@] Laboratory analysis
15 | Arsenic O (0] O O O O O Laboratory analysis
16 | Chromium O (@] O O O (@) (@] Laboratory analysis
17 | Cadmium (@] O O O O (@) (@] Laboratory analysis
18 | Selenium O (53] O O () (@] O Laboratory analysis
19 | Lead O O O O O @] (@] Laboratory analysis
20 | Copper O O @] 0] (@] (@] (@] Laboratory analysis
21 | Barium O O O 0] O O O Laboratory analysis
22 | Nickel O O O 0] (@] O (@] Laboratory analysis
23 | Cyanide O @] O @] O O (@] Laboratory analysis
24 | Free Chlorine & (@] @] (@) (@] &) (@] Laboratory analysis
25 | Sulphide (@] O O O @] (5] O | Laboratory analysis
26 | Formaldehyde O O O @] O O O | Laboratory analysis
27 | Phenol O O O O O O O Laboratory analysis
28 | Iron O O Q 0] O [ ) O Laboratory analysis
29 | Total Dissolved Solids (@] @] @] (@ (@] O (@] Laboratory analysis
30 | Total Residual Chlorine @] O O 0] @] [©] O Laboratory analysis
31 | Chromium(Hexavalent) O O O @] O O O Laboratory analysis
32 | Ammonia ] O O O (@) (@) (@) Laboratory analysis
33 | Fluoride O O O 0] ) (@) O Laboratory analysis
34 | Silver O QO O (@] (@) ] O Laboratory analysis
35 | Escherichia Coli 0] O O 0] (@] (@] @] Laboratory analysis
(Self- monitoring)
36 | Flow Rate O O - (@) O O - On-site measurement

Source: Myanmar Koei International Ltd.
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2.2 Description of Sampling Points

The outline of sampling points is mentioned in Table 2.2-1. The photos of conducting field survey at each
sampling points are mentioned in Appendix-1.

Table 2.2-1 Outline of Sampling Points

No. Station Detailed Information
Coordinate- N-16° 40° 13.5", E- 96° 16" 39.8"

1 SW-1 | Location - Outlet of Retention Pond B .
Survey Item — Surface water sampling and water flow rate measurement.
Coordinate- N-16° 40' 20.70°, E- 96° 17' 18.70”
2 SW-2 Location - Upstream of Shwe Pyauk Creek
Survey Item — Surface water sampling and water flow rate measurement.
Coordinate-N-16° 40’ 5.50", E-96° 16 41.60°
3 SW-3 | Location - Upstream of Shwe Pyauk Creek, after mixing point of Thilawa SEZ Zone A and Zone B.
Survey Item — Surface water sampling.

4 SW-4 | Location - Downstream of S|
Survey Item — Surface water
_Coordinate- N-16° 40° 10.7", E-96° 16 22.6"
5 SW-5 | Location - Outlet of Retention Canal B —
Survey Item — Surface water sampling and water flow rate measurement.
_Coordinate- N-16° 40’ 26.8", E- 96° 16" 30.7"
6 SW-6 | Location - Outlet from STP to RetentionPond —
Ttem — Surface water sampling and water flow rate measurement.

7 GW-1 | Location - In Moegyoe Swan Monastery o -

Survey Item — Ground Water Sampling
Source: Myanmar Koei International Ltd.

SW-1

SW-1 was collected at the discharge point of retention pond which is located in the east of Moegyoe Swan
monastery. This drainage is flowing from north to south and then connected to the Shwe Pyauk creek
through earth drain. The water quality of this monitoring point has been influenced by the water from
downstream due to flow back by tidal fluctuation. In addition, it seems that a part of wastewater from
monastery has reached to the culvert in the SEZ area and discharging to the retention pond.

SW-2 (Reference Point)

SW-2 was collected at the upstream of Shwe Pyauk creek. This sampling point is located at the southeast
of Zone A area and at the south of Dagon-Thilawa road. The surrounding area are Zone B in the southwest,
local industrial zone in the east and paddy field in the west respectively.

SW-3 (Reference Point)

SW-3 was collected at the upstream of Shwe Pyauk creek, after mixing point of Zone A and Zone B, which
is flowing from east to west and then entering into the Yangon river. The distance is about 1.2 km
downstream of SW-2. This sampling point is located at south of Zone A area and Dagon-Thilawa road. The
surrounding area are Zone B in the south, local industrial zone in the east and paddy field in the south and
west respectively.

SW-4 (Reference Point)

SW-4 was collected at the downstream of Shwe Pyauk creek, after mixing of discharged water from local
industrial zone, construction site of Zone B and Zone A, which is flowing from east to west and then entering
into the Yangon river. The distance is about 800 m downstream of SW-3. This sampling point is located at
southwest of Zone A area and at the south of Dagon-Thilawa road. The surrounding area are Zone B and
local industrial zone in the east and paddy field in the south and west respectively.
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SW-5§

SW-5 was collected at retention canal near main gate of Thilawa SEZ. Most of the water collected in this
canal is rain water and domestic wastewater from surrounding. This canal is also connected to the Shwe
Pyauk creek. The water quality of this monitoring point may have been influenced by the water from
downstream due to flow back by tidal fluctuation.

SW-6

SW-6 was collected at drain outlet of centralized STP which is located in the north of Moegyoe Swan
monastery compound and retention pond (SW-1). Then the treated water is flowing to the retention pond.

GW-1 (Reference of Existing Tube Well)

GW-1 was collected from tube well as ground water sample. It is located in the compound of Moegyoe
Swan monastery. The surrounding area are Zone A in the west, retention pond in the east and Dagon-
Thilawa road in the south respectively.
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2.3 Monitoring Method

All water samples were collected with cleaned sampling bottle and analyzed by the following standard
method as shown in Table 2.3-1. All samples were kept in iced boxes keeping at 2-4° C and were transported
to the laboratory. Among the parameters; water temperature, pH and DO were measured by the on-site
instrument “Horiba, U-52” and water flow rate was also conducted by using the on-site instrument “Tamaya
Digital Current Meter”.

Table 2.3-1 Analytic Method for Water Quality

_No. | _ Parameter ; ; Method : :
1 Temperature Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)
2 pH Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)
3 Suspended solids (SS) APHA 2540 D (Dry at 103-105'C Method)
4 Dissolved oxygen (DO) Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)
5 BOD (5) APHA 5210 B (5 days BOD Test)
6 COD (Cr) APHA 5220D (Close Reflux Colorimetric Method)
7 Total coliform APHA 9221B (Standard Total Coliform Fermentation Technique)
8 Total nitrogen (T-N) HACH Method 10072(TNT Persulfate Digestion Method)
9 Total phosphorous (T-P) | APHA 4500-P E (Ascorbic Acid Method)
10 Color APHA 2120C (Spectrophotometric Method)
11 Odor APHA 2150 B (Threshold Odor Test)
12 Oil and Grease APHA 5520B (Partition-Gravimetric Method)
13 Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
14 Zinc APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
15 Arsenic APHA 3120 B (Inductively Coupled Plasma (ICP) Method)

16 Chromium APHA 3120 B (Inductively Coupled Plasma (ICP) Method)

17 Cadmium APHA 3120 B (Inductively Coupled Plasma (ICP) Method)

18 Selenium APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
19 Lead APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
20 Copper APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
21 Barium APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
22 Nickel APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
23 Cyanide HACH 8027 (Pyridine-Pyrazalone Method)

24 Free Chlorine APHA 4500-Cl G DPD Colorimetric Method

25 Sulphide HACH 8131 (USEPA Methylene Blue Method)

26 Formaldehyde HACH 8110 (MBTH Method)

USEPA Method 420.1 (Phenolics (Spectrophotometric, Manual 4-AAP With

27 Phenol Distillation)

28 Iron APHA 3120 B (Inductively Coupled Plasma (ICP) Method)

29 Total Dissolved Solids APHA 2540C (Total Dissolved Solids Dried at 180°C)

30 Total Residual Chlorine | APHA 4500-Cl G (DPD Colorimetric Method)

31 Chromium(Hexavalent) ISO 1 1083:1994 (Determination of chromium (VI) Spectrometric method using 1,5-
diphenylcarbazide)

32 Ammonia HACH Method 10205 (Silicylate TNT Plus Method)

13 Fluoride APHA 4'1 1.0 B (Ion Chromatography with Chemical Suppression of Eluent
Conductivity)

34 Silver APHA 3120 B (Inductively Coupled Plasma (ICP))

35 Escherichia Coli APHA 9221 F (Escherichia Coli Procedure Using Fluorogenic Substrate)

36 Flow Rate Detection of Electromagnetic Elements

(Real-time measurement by UC-200V Digital Current Meters)

Source: Myanmar Koei International Ltd.




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY June-2018)

2.4 Monitoring Period

Water quality and water flow rate monitoring were conducted on 11 June 2018 and sampling time is shown
in Table 2.4-1 to avoid tidal effect. The tide record for Yangon river, Myanmar on 11 June 2018 is shown
in Table 2.4-2.

Table 2.4-1 Sampling Time of Each Station

No. Station Sampling Time
1 SW-1 11/06/2018 14:37
2 SW-2 11/06/2018 10:02
3 SW-3 11/06/2018 08:48
- SW-4 11/06/2018 11:46
5 SW-5 11/06/2018 15:06
6 SW-6 11/06/2018 14:14
7 GW-1 11/06/2018 16:15

Source: Myanmar Koei International Ltd.

Table 2.4-2 Tide Record for Yangon River, Myanmar

Date Time | Height Tide Conditions
02:10 4.8 High Tide
08:50 1.1 Low Tide
11/06/2018 | 14:30 5.4 High Tide
21:30 0.7 Low Tide

Source: Myanmar Port Authority, Tide Table for the Yangon River
and Elephant Point, 2018.

2.5 Monitoring Results

Results of water quality monitoring are summarized in Table 2.5-1. Analytical results of the laboratory are
described in Appendix-2. The results were compared with the target value of effluent water quality
discharging to water body stipulated in the EIA report.

2.5.1 Results of Water Quality at the Outlet of Sewage Treatment Plant of industrial Area
of Thilawa SEZ and at the Point before discharging to Creek

As the comparison with the target value, the results of suspended solid (SS) and total coliform were
exceeded than the target value.

As for the result of SS, the result at the outlet of the centralized STP (SW-6) complied with the target value.
It implied that effluents from each locator were treated well by the STP. On the other hand, results at the
monitoring points of retention pond (SW-1) and retention canal (SW-5) before discharging to creek,
exceeded the target value due to the expected reasons; i) for SW-1 and SW-5: surface water run-off from
bare land in Zone A and ii) influence by water from the downstream of retention pond (SW-1) due to flow
back by tidal fluctuation.

As for the result of total coliform of surface water, the result at the outlet of the centralized STP (SW-6)
complied with the target value. It may prove that effluents from each locator was treated well by the STP.
On the other hand, results at the monitoring points retention pond (SW-1) and retention canal (SW-5)
execeded the target value due to the expected reasons: i) the potential expected reason might natural bacteria
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existed in all area of Zone A because there are various kinds of vegetation and creature such as birds, and
small animals in and along the retention canals and retention ponds and ii) the second suspect might be
influence by water from the downstream of retention pond (SW-1).

Since the composition of the total coliform include bacteria from natural origin, and even after total coliform
do not affect human health directly, self-monitoring for E. Coli analysis was carried out to identify health
impact by coliform bacteria. As for the result of E. Coli of surface water, all of results were under the
reference value. Therefore, although the target value of total coliform was exceeded at monitoring point of
retention pond (SW-1) and retention canal (SW-5), but it is considered that there is no significant impact on
human health.

In the first place, the monitoring points of retention pond (SW-1) should be changed to a little upstream
where are possible to avoid flow back by tidal fluctuation in order to evaluate the impact on water quality
from the industrial area of Zone A to public water body.

On the bases of the above examinations, the following actions shall be taken to monitor the impact on human
health;

- To continue the self-monitoring for Escherichia coli (E. Coli) level to identify health impact by coliform
bacteria (while result of total coliform are exceeded the target value)

Perhaps, the possibility that water flowing through the retention canals might include overflowed water
from some construction sites with insufficient treatment of coliform should not be excluded from the
possible cause.




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY June-2018)

Table 2.5-1 Results of Water Quality Monitoring at Main Discharging Gates
and Discharged from Centralized STP

Target Value
(Reference Value
No. Parameters Unit SW-1 SW-5 SW-6 for Self-
Monitoring)
1 Temperature C 28 29 30 <35
2 pH - 7.9 9.0 7.3 6.0~9.0
Suspended solid 5
i3 (SS) mg/L 222 360 4 50
Dissolved oxygen _
4 (DO) mg/L 6.88 6.15 10.19
5 BOD (5) mg/L 32 379 293 30
6 COD (Cr) mg/L <0.7 <0.7 33 125
7 Total coliform MEN/ 54,000 92,000 49 400
100ml
Total nitrogen
8 (T-N) mg/L 1.7 1.6 5.8 80
9 Total phosphosous .y <0.050 0.119 0.084 2
(T-P)
TCU
10 Color (True Color 6.22 9.34 3.24 150
Unit)
TON
11 Odor (Threshold 1 1 1 -
Odor Number)
12 Oil and Grease mg/L <3.1 <31 <31 10
13 Mercury mg/L < 0.002 < 0.002 =0.002 0.005
14 Zine mg/L 0.008 < 0.002 <0.002 2
15 Arsenic mg/L < 0.01 =0.01 =0.01 0.1
16 Chromium mg/L < 0.002 < 0.002 =0.002 0.5
17 Cadmium mg/L <0.001 < 0.001 <0.001 0.03
18 Selenium mg/L =0.01 = 0.01 <0.01 0.02
19 Lead mg/L < 0.002 =0.002 =0.002 0.1
20 Copper mg/L <0.002 <0.002 <0.002 0.5
21 Barium mg/L 0.040 0.042 0.006 1
22 Nickel mg/L 0.02 <0.002 <0.002 02
23 Cyanide mg/L < 0.002 <0.002 0.002 0.1
24 Free Chlorine mg/L 0.1 <0.1 0.1 1
25 Sulphide mg/L 0.046 0.059 0.008 1
26 Formaldehyde mg/L 0316 0.130 0.023 1
27 Phenol mg/L < 0.002 0.03 0.006 0.5
28 Iron mg/L 0.50 0.52 0.60 3.50
Total Dissolved
5
29 Solids mg/L 98 112 174 2000
Total Residual
30 Chlorine mg/L 0.1 <01 0.2 0.2
37  |Cheomium(Hexav| ;. <005 <005 <0.05 0.1
alent)
32 Ammonia mg/L 0.082 0.236 <0.020 10
33 Fluoride mg/L 0.240 0.152 2.980 20
34 Silver mg/L <0.002 <0.002 <0.002 0.5
.- .| MPN/100ml (1000)*
35 Escherichia Coli (SW) 1.8 <18 <18 (CFU/100ml)
36 Flow Rate m/s 0.91 0.47 0.03 .

Note: Red color means the exceeded value than target value.
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*Note: Based on the water utilization at discharged creek, water quality C of quality standard for water baths in Japan,
(Ministry of Environment, 1997) is set as a reference value for self-monitoring of E. coli for surface water monitoring.
However, due to limitation of capacity for analytical laboratory in Myanmar, the method to analyze the "Colony Forming
Unit (CFU)" is not available in Myanmar. Therefore, the results of “Most Probable Number (MPN)” are assumed similar to
CFU values and compared with reference values. Once the method to analyze the CFU will be available in Myanmar, the
analytical method will be changed.

According to the quality standard for water baths in Japan, (Ministry of Environment, 1997), in case of E.Coli result is
exceeding 1,000 CFU/100 ml, since it is assumed unsafety, it is considered unsuitable for water baths.

Source: Myanmar Koei International Ltd.

2.5.2 Results of Reference Monitoring for Comparison with Discharging Points and
Baseline of Discharged Creek

Results of water quality survey are summarized in Table 2.5-2. The results were compared with the target
value of effluent water quality discharging to water body stipulated in the EIA report.

As the comparison with the target value, the results of SS and total coliform were exceeded than the target
value. As for the result of SS, results at the surface water monitoring points (SW-2, SW-3 and SW-4)
exceeded the target value due to two expected reasons; i) delivered from upstream area such as natural
origin and wastewater from local industrial zone which outside of Thilawa SEZ, and i1) influence by water
from the downstream of monitoring points due to flow back by tidal fluctuation.

As for the result of total coliform of surface water, results at the other surface water monitoring points (SW-
2, SW-3, SW-4) exceeded the target value due to two expected reasons: i) runoff of animal waste from the
undeveloped area and delivered from local industrial zone and illegal dumping site from outside of Thilawa
SEZ in the upstream area, and ii) delivered from surrounding area by tidal effect. The result of total coliform
at the reference of existing tube well (GW-1) also exceeded the target value. It may be possible due to
expected reasons i) the poor maintenance of well which can increase the risk of bacteria and other harmful
organisms ii) the well was not operated regularly and didn’t use for local people long time. In addition, the
result of E. Coli of surface water, all of results were under the reference value. Therefore, although the
target value of total coliform was exceeded at monitoring point of SW-2, SW-3 and SW-4, but it is
considered that there is no significant impact on human health.

As for the result of total coliform in ground water, result at GW-1 (ground water in Moegyoe Swan
monastery) exceeded the target value. However, the result of E.Coli at GW-1 was under the reference value.
Therefore, although the target value of total coliform was exceeded at monitoring point of GW-1, but it is
considered that there is no significant impact on human health.
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Table 2.5-2 Result of Water Quality Survey for Reference Monitoring Points for
Comparison with Discharging Points and Baseline of Discharged Creek

Target Value
No. | Parameters Unit SW-2 | SW-3 SW-4 GW-1 (Ref“f;f_“gu‘f"“e
Monitoring)
1 |Temperature {5 28 27 29 34 <35
2 |pH . 8.0 72 76 83 6.0-9.0
3 fs“gfend"d solid | o 98 206 370 g 50
O s 492 | 567 838 5.88 .
s |BOD(5) mg/L 4.54 3.57 333 335 30
6 |cop(cn mg/L 157 8.5 3.1 6.9 125
7 |Totalcoliform | Yoo 92,000 | 35000 | 92,000 2,500 400
8 .(r.;’_‘l‘f;]“i""g‘“ mg/L 15 13 49 13 80
9 '(‘"1?‘;; phosphorous) oy 0073 | 0.060 0.120 0.052 2
TCU
10 |Color (True Color 47.80 24.30 12.63 1.26 150
Unit)
TON
11 Odor (Threshold Odor 1 1 1 1 -
Number)
12 |Oiland Grease | mg/L <3. <31 <31 2531 10
13 |Mercury mg/L < 0.002 <0.002 = 0.002 < 0.002 0.005
14 |Zinc mg/L <0002 | 0.026 0.018 <0.002 2
15  |Arsenic mg/L <0.01 <0.01 <0.01 <0.01 0.1
16  |Chromium mg/L <0.002 = 0.002 <0.002 <0.002 0.5
17 |Cadmium mg/L <0.001 | <0001 <0.001 <0.001 0.03
18  |Selenium mg/L <0.01 <0.01 =0.01 <0.01 0.02
19 |Lead mg/L <0.002 | <0002 <0.002 <0.002 0.1
20 |Copper mg/L <0002 | <0002 <0.002 <0.002 0.5
21 |Barium mg/L 0.050 0.048 0.044 0.070 1
22 |Nickel mg/L 0.012 0.05 0.036 <0.002 02
23 |Cyanide mg/L <0002 | <0.002 0.003 <0.002 0.1
24 |Free Chlorine mg/L <0.1 <0.1 0.1 <0.1 1
25 |Sulphide mg/L 0.076 0.050 0.077 0.008 |
26 |Formaldehyde | mg/L 0.116 0.180 0.540 0.010 1
27 |Phenol mg/L 0.017 0.006 0.008 <0.002 0.5
28 |lron mg/L 1.6 1.54 138 1.76 3.50
29 ;:;ﬂfimmd mg/L 106 72 58 1658 2000
30 E;‘Iiln.]:l?id“a] mg/L 02 02 0.1 0.1 02
31 acl‘;;i’;“i“mme"a" mg/L <005 | <005 <005 <005 0.1
32 |Ammonia mg/L 0310 0.120 0.132 2.050 10
33 |Fluoride mg/L 0.111 0.149 0.134 <0.014 20
34 [Silver mg/L <0002 | <0002 <0.002 <0.002 0.5
MPN/100mI* (SW) | 3.6 18 <18 o e
35 Escherichia Coli (100)**
MPN/100mI** (GW) <18 MPN/100mil)
' 36  |Flow Rate m'/s 6.05 - 5.76 - =
m&@ Note: Red color means the exceeded results than target value.
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*Note: Based on the water utilization at discharged creek, water quality C of quality standard for water baths in Japan, (Ministry
of Environment, 1997) is set as a reference value of self-monitoring for surface water monitoring. However, due to limitation
of capacity for analytical laboratory in Myanmar, the method to analyze the "Colony Forming Unit (CFU)" is not available in
Myanmar. Therefore, the results of “Most Probable Number (MPN)” are assumed similar to CFU values and compared with
reference values. Once the method to analyze the CFU will be available in Myanmar, the analytical method will be changed.
According to the quality standard for water baths in Japan, (Ministry of Environment, 1997), in case of E.Coli result is exceeding
1,000 CFU/100 ml, since it is assumed unsafety, it is considered unsuitable for water baths.

**Note: Based on the water utilization at monitoring point for ground water, Bl(Irrigation water) of National Technical

Regulation on Surface Water Quality in Vietnam (No. QCVN 08: 2008/BTNMT) is set as a reference value of self-monitoring
for ground water monitoring.

Source: Myanmar Koei International Ltd.
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CHAPTER 3: CONCLUSION AND RECOMMENDATIONS

As for the result of SS and total coliform, the results at the outlet of the centralized STP (SW-6) complied
with the target value of both of them. It may prove that effluent from each locator was treated well by STP.
On the other hand, parameters of SS and total coliform at retention pond (SW-1) and retention canal (SW-
5) were exceeded the target values in this period for main discharging gates of Thilawa SEZ Zone A.
However, as mentioned in Section 2.5.1, in the first place, the monitoring point of retention pond (SW-1)
should be changed to a little upstream where are possible to avoid flow back by tidal fluctuation in order to
evaluate the impact on water quality of SS and total coliform from the industrial area of Zone A to public
water body. In addition, according to the result of self-monitoring of E. Coli at retention pond (SW-1) and
retention canal (SW-5), results were under the reference value. Therefore, although the target value of total
coliform was exceeded at monitoring point SW-1 and SW-5, but it is considered that there is no significant
impact on human health.

As for parameters of SS and total coliform in surface water were exceeded the target values at reference
monitoring points. The expected reasons for exceeding the target values of SS are delivered from upstream
area such as natural origin and wastewater from local industrial zone which outside of Thilawa SEZ. As for
the parameter of total coliform in ground water was exceeded the target value at reference tube well in
monastery. As mentioned in Section 2.5.2, the result of self-monitoring of E. Coli at SW-2, SW-3, SW-4
and GW-1 were under the reference value. Therefore, although the target value of total coliform was
exceeded at reference monitoring point, but it is considered that there is no significant impact on human
health. The expected reasons for exceeding the target values of total coliform are by natural origin (natural
bacteria existed). As for parameter of total coliform exceeded the target value at reference of existing tube
well (GW-1), expected reasons are poor maintenance of well, not operated regularly, not used by local
people. It will be recommended to test the tube well for total coliform every year. However, it cannot reach
to the conclusion of what is the reason to be exceeded the target values, thus the continuous monitoring and
yearly trend analysis will be necessary based on the wet and dry season data.

As for future subject for main discharging points of Thilawa SEZ Zone A, the following action may be
taken to achieve the target levels of SS, total coliform and appropriate water quality monitoring:

- To continue monitoring Escherichia coli (E. Coli) level to identify health impact by coliform bacteria;
and

- To monitor the possibility of the overflow water from construction sites.
- To monitor the possibility of the domestic wastewater from construction sites.

End of the Document
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FOR DISCHARGING POINTS OF THILAWA SEZ ZONE A

Surface water sampling and onsite measurement at SW-5

Surface water sampling and onsite measurement at SW-6

Al-1
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH
DISCHARGING POINTS AND BASELINE OF DISCHARGED CREEK

Surface water sampling and onsite measurement at SW-2

Surface water sampling and onsite measurement at SW-3

Al-2
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s =

Ground water sampling and onsite measurement at GW-1

Al-3
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2018)

FOR DISCHARGING POINTS AND AFTER CENTRALIZED STP

Dawn GUHLDEN DOWA ECO-SYSTEM MYANMAR (O LI
batteu T Mhawetd ] Ione A, Tengert fepen I8 Union of Wyanme
Tl BN L 0% ToAalE 4G
Aepert Nn, : GEM-LAB-201506193
Rewvision Ng. : 1
Report Dote : 26 June, 2018
Application Mo, : D049-C001

Analysis Report

Clieat Name Myanmar Koel International LTO [MKI)
Address Mo, 1A (28, Mya Thidar Housng, Ward 11, South Okkalapa.
Srajact Name Mo
Sample Description
Sample Name MKI-SW-1-0611 Samgling Date © 11 June, 2018
Sample No, W-1805095 Sampling By - Customer
‘Waste Profile No. = Samale Recesved Date © 11 June, 2018
No. Parameter Method Unit Result | L0Q
1 Jss APHA 25400 (Dry at 103-105°C Method) man 222.00
2 |aoo (%) APHA 5210 8 (5 Days 800 Test) mg/t 321 2.00
| 3 lcopcn APHA 52200 (Close Reflux Colorimetric Methad) mant <07 a7
4 |[Total Nitrogen HACH Method 10072 (THT Persullale Dipestion Method) ma) L7 a3
5 |Toral Phospherous APHA 4500-P E {Ascordic Ackd Method) & mgl < 0.0% 0.0%
|6 Tatat Cotitorm APHA 92218 (Standard Total Coliform F Techrigue) | mewroom SADD 1.8
i 7100 and Grease |APHA 55208 [Fartition-Gravimetric Method) .mq.fl- <31 3.1
I 8 |ll‘_'uinr Eam 2120C {Spectrophotometric Method) {aT] 622 0.00
9 Ddor ApHA 21508 (Thr!ﬂ\r;\.ld I‘.gor-'u:} Tou 1 [}
10 !Ne-cmr TAPHA 3120 B (Inductively Cougled Plasma (ICP) Method) A < 0.002 0.002
n flzmc ) APHA 3120 B {Inductively Coupled Plasma (1CP) Method) g/ 0.008 0.002
12 .fmrrn: APHA 3120 B (Inductively Coupled Plasma {1CP) Method) ma/ 5001 oo |
13 |Chromium iam-u 3120 B (Inductively Cougled Plasma [1CP) Methad) sl < 0.002 0.002
14 |Cadmium Lapia 3120 B {Inductively Coupled Plasma [{1CP) Method mgi % 0.001 . onl.
15 |Selenium (APHA 3120 B (Inductively Coupled Plasina [ICP) Method) mgt | <001 o.m
16 |Lead 14PHA 3120 B (Inductively Coupled Plasma {ICF) Method) " men | sooez 0.002
17 [Copper ;:APH-N 3120 8 (tnductively Coupled Plasma {ICP) Method) moil £ 0002 0.002
18 |Barum !.l.l'na 11208 {inductively Coupled Plasma [ICPF) Method) masl 3.040 0.001
19 |Nickel APHA 3120 8 (Inductively Coupled Plasma (ICP) Method) [ mg/l 0.02 0.002
&0 [Silver APHA 3120 8 {Inductively Coupled Pasma (ICP) Methed) mgdl % D.on2 0.0z
21 |lron APHA 31208 {'tnu-nnilvely Coupled Plagsma (1CP) Melhed) mg/l (157 0.00:
22 |Cyanide HACH 8027 (Pyridine -Pyrazalone Method mgfl < 0.002 0.002
23 |ammania HACH Method 10205 (SWicylate TNT Plus Method) gl 0.082 0,020
24 |Haxavalant CRromium (Crf4 ) |50 122030098 | Detwminaten of avamam{y(] Soacomensl merad wing 1,1 deneryeaasss] mg!l < 0.0% 00‘5
25 |Flucnde APHA 4210 B {109 Checmatography wih Crmacal Suppess & al Eloent Condactity) g1 0.240 0.014
26 |Totat Chiorine APHA 4500 CL G (DPD Colormetric Method) Mgl 0.1 i 0.1
27 |Free Chipeioe APHA 4500 CL G (OPD Calormetne Method) il o1 [ o1
78 |Sulphide HACH 8131 (USEPA Methylene Blue Method] gl 0.046 | o0s
29 |Formaldenyde HACH B110 [MBTH Method) mg/| 0.316 0.003
30 |ros APHA 2540C (Total Dissolved Sokids Dried al 180°C) maf! 58.00
31 [Phenot USEPA Methoad 423 1 (Pranolics [Spestrophotometnic, Manual SAAP Witk D st }) mgil < 0002 0002
Hemars LY - Limit of Quantitaton
APHA - Amancan Publc Haaltn [APHA), the wazer Works {AWWA], and the Water Environment
Faceatan (WET), Standerd Methods for the E of Water and - 23m ecition
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nown GOLDEN DOWA FOOSYSTEM MY ANMAK €01 110
Lo P 1) Pt BT D &, Tagmn Begam, 1o Lvans of My xvias
Ta! bl 2hesa§ L) v Penais | dv
Repart No. : GEM-LAB-201806199
Aevigion Mo, @ 1
Regort Date : 26 June, 2018
Application No. @ 0045-C001

Analysis Report

Client Nama : Mygmngr Kot International LTO (M}
Address s Mo 1A /28, Mya Thidar Housing, Ward 11, South Okkalaps,
Proect Name : MITD
Sample Descrigtion
Sample Hame : MEL-SW.-S.0611 Sanpling Date : 11 June, 2018
Sample No o WS BOGOSE Sampling By : Customer
Waste Profide Ne. R Sample Received Date ;11 June, 2018
No. Parameter T Method B Unit Result LoQ
1 |55 APHA 25400 [Dry at 103 105'C Method) mg/l 360.00 -
1 |BOD (5} APHA 5210 8 (5 Days 80D Test) mg/ 379 0.00
1 COD (Cr) APHA 52200 (Close Reflux Colonmetne Method) mgsl <07 or
4 | Intal Nitragen HACH Method 10072 (TNT Persulfate Digestion Method) mg/l L& 00
% |Total Phosphorous APSA 4500-P B [Ascorbic Agid Method ) mg/l o119 0.0%
6 |Towl Colform APMA 92218 (Standard Tatal Colifarm Fermentation Tachnique] MEN 100m1 92000 18
7 |0d ang Greass APHA §5Z08 (Parttion:Gravunetric Method) gt < 1 31
8 |(Color APHA 1120C (Spectrophotometnc Method) - TCuU 9.3+ 0.00
4 {odor | Anin 2150 8 Ciivestold Oor Test) ton | 1 o
10 |Mercury APHA 1120 B (Inductively Counled Pasma (ICR) Method) mgh [ £ 0.002 | 0.007
11 |Zinc APHA 1120 B (Inductively Coupled Plasma (IC7] Method) el | soo02 | 0.002
12 |Arsenic APHA 1120 B [Inductively Coupled Plasma (1CP) Method) mgsl [ s 0.0 n.o1
11 [Chromim APA 1120 B (Inductively Counled Masma (IC7) Mathoad )} ma/l : % 0.002 B 0.002
14 C.ldnwm APHA 1120 B {Inductively Coudled Pasma (1CP) Method) ) _mgrl 3 5 0.0m : 0.001
15, [Setenium APHA 1120 B {Inductively Coupled Prasma (1C?) Method) myl | soon 001
16 |Lead APHA 3120 B {tnductively Coudled Piasma (ICP) Method) gt 0002 | 0002
17 |Copoer APHA 3120 B {Inductively Coupled Plasma (103 Method) ma/l £0.002 | 0.002
18 |Banum APHA 3120 B {Inductively Counled Pasma (1C7) Method) mglt 0042 | g00
19 |Nickel APHA 3120 B (Inductively Cauled Pasma (102) Method) mod $0.002 0.002
20 (Siver APHA 1120 B {Inductively Coupled Pasma (IC3) Methon) e 5 0.002 0.002
21 |tran APHA 3120 B {Inductively Coupled Plasma (1C7) Method) met 0.52 0.001
22 (Cyanide HACH 3027 (Pyridine -Pyrazalone Method mafl < 0.002 0,002
21 |Ammanin HACH Method 10205 {Silicylate TNT Plus Methad) mgn 0.236 0.020
24 |Hexavalent Chromesm [Cr+) |50 1080w o ol R TRt et ] mgfl <045 0.05
25 |Muoride AFHA 4110 8 [1on Chromaiog dohy mih Chsmacsl Sudpeesuan of Etusnl Cosducinaty | mg/l 0.152 0.014
26 [Total Chigrine APHA 4500 CL G (DPD Colonmetric Method) ma/l <ot 0.1
27 |Free Chionine APHA 4500 CL G {DPD Calorimetric Method) rng_n <01 0.
18 |Sulphide HACH 3131 (USEPA Methylene Blue Method) mgf1 0.0%% 0.005
29 [Formaldehyde HACH 8110 {METH Method) mgsl 0.130 0.003
30 |TOS AP, 2540C (Tot! Dissolvec Sobds Dried at 180°C) g/l 112.00 =
31 |Phenol N N _ Jusenn Semod 4201 (Prenchcs [Spectrophatonetric, Ml AP W Ditiition]] mg/l 0.03 B |_ o.poz
Remmark LOQ -+ umit of Quantitation
APHA - Amencon Pubbc Health ASS0CAnon [AFHA], the Amencar Waler Wora ALSOCATON (AWWA), @nd the Water Environmant
Federation [WEF), Stancard Methods for the of Water and L 27nd adon
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DOWA

(LIS DOWA FCOSYSTEM MYANMAR CO.LTD

REport No, : GEM-LAB-201806200
Revison Ho. & 1
Heport Date ; 26 June, 2018
Apglication No. : 0049-0001
Analysis Report
Client Name Myarmar <oei International L1D (MK1)
Address © NoulA /28, Mya Thidar Housing, Ward 11, Soutn Okkalapa.
Project Name : MITD
Sample Description
Sampie Hame : MKI-SW-6-0611 Sampling Gate - 11 Jure, 2018
Sample Na. ¢ W-1806007 Sampling 8y . Customes
Waste Protiie No 53 Sample Received Date - 11 June, 2013
No. Parameter Method i unit Result LoQ
1 (55 APHA 25400 [Dry ar 103-105'C Marhod} gyl 4.9::_ Mi -
1 |soo(s APMA 5210 8 (5 Days 800 Test) e 291 290
1 |CcDoD(Cr) APHA 52200 [Close Reflux Colorimetric Method) mgfl a 33 B LA
4 |Total Ntrogen HACH Method 12072 (THT Persuifate D-unl.nn Melhod) gl 58 0a
5 |Total Phosphorous APHA 4500-P € {Ascorbic Acid Method) mgdl 0.084 0.as
G |Total Coktorm APHA 92218 (Standard Total Colitorm Fermentation Technique) MEN/ 100m a3 18
7 |0il and Grease APHA 55208 (Partivon-Gravimetnc Method) mos! <31 31
B |Color APHA 2120C {Spectrophotometnc Methad) TV .24 0.00
5 |Ddar APHA 2150 B [Threshold Ddor Test) m_n . 1 | _ﬂ
10 |[Mercury AFEA 3120 B (Inductively Coupled PMasma (1CP) Methog) mgh = 0.002 0.002
1 |Zinc (APHA 3120 B {Inductively Coupled Plesma (ICP) Methed) a g/l < 0.002 0.002
12 |Arsamic APHA 3120 B IIMur.M-v i:onn!m_ﬂma [1CP] Mechae) mg/t s0m on
13 | Chrombm APHA 3120 B (Inductively Coupled Masma (ICP] Methiog) mgdl % 0.002 g.002
Py Po— APHA 3120 B (Induttively Coupled Plasma (ICF) Methotd) gl < 0.001 0,001
15 |Selenium APHA 3120 B (Inductively Coupled Masma (ICP) Method) mgh 500 el
16 (Lead APHA 3120 B (Inductively Coupled Plasing (1P} Method) gl < 0.002 a.o02
17 |Copper APHA 3120 B (1"“(‘9@7\!_(.'?0 le_ﬂ Plasma (ICP) Method) mgl £ 0.002 0.002
18 |Barium APHA 3110 B [Inductively Coupled Plasma (ICP) Method) | 0,006 9.001
19 [Nickel APHA 3120 8 (Inductively Coupled Plasma {CP) Methad; maf < 0002 0.002
20 |Siver APHA 3120 B {Inductively Coupled Pasma (ICP) Method) gl = 0.002 0.002
21 [tron APHA 3120 B {Tnductively Coupled Plasma (ICP) Method} mes | 06 aoar |
22 |Cyanide HACH 8027 (Pyridine -Pyrazalone Method mgh 0.002 0.002
23 |Ammonia HACH Methad 10205 {Silicylate THT #ius Method) g/ < 0.020 0.020
24 |Hexavaient Chromim (Cih=) 150 11000 1384 [Dernrmantion of srramumiVi] Soactrametrd mama ourg 1,5 fobpymbacdn) mgyl = 0.05 005
25 |Tluoride APHA 4013 3 (lze Chramategrachy otk Chavrital Supnressior af Ehaent Conductivity) mgfl 2.380 0014
6 |Totm Criadine APHA 4500 CL G (DPD Colonmetric Mathod) P 0z 01
27 |Free Chionne APHA 45C0 CL G (DPD Colonmatnic M!tﬁm‘l—J mall o1 01
28 HACH 8131 (USEPA Methylene Biue Method) me/l | 0008 | 0005
29 |Formatdetyde HACH 8110 (METH Method) motl | D.023 0.001
30 |Tos APHA 2540C (Tetal Dissolved Solids Dred at 180°C} mal | 17400
31 |Phencl USERA HMethoo 420,31 [Phescles |Spectrophatometng, Manual 4448 With Drﬂ-ﬂ:‘o;!_))- | B _mu.n’l 0.005 0.002
Zemark . LGG - Linvt of Quantitation
ARHA - Amencon Pubiic Health Associatan (APHA), e Afancan Water Works Assonation [AWWA), and the Water Envidmmen,
Federston [WEF), Standard Methads for the g af ‘Water ond . 22ne echtion
Analysed By :
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH
DISCHARGING POINTS AND BASELINE OF DISCHARGED CREEK

Down GOLEEN BOWA LUOSVSTEM MY ANMAR (0 _LTD
128 W3 £0 Toiamaf ] Pamie A Vesmges Riegomm, e Lo 2 Mg

Tl )20 12 10 TRat A 14

Report Mo+ GEM-LAR- 201806201
Revision Mo : 1
Report Date ¢ 26 lune, 2018
Agplication No. ; 0049-0001

Analysis Report

Client Name Myanmar Koei International LTD (MKT)
Addres Ho. LA /28, Mya Thidar Housing, Ward 11, Sauth Okialaps,
Praject Name L MITD

Sampie Dascription

Sample Name © MKI-SW-2-0611 Samaling Date = 11 June, 2013
Sample Mo, W 180698 Sampling By - Customer
Waste Profile No E Sample Receives Date ¢ 11 June. 2013
No. Parameter | Method Unit Result 10Q
1 [ss [4PHA 25400 (Dry at 103-105°C Methad) men | 9800 ]
2 (8OO (%) ;luma 5210 B {5 Doys BOD Test) mall 454 0.00
| 3 |conien [APHA 52200 (Close Reflux Catarimetric Method) g 15.7 0.7
| & [vote Wtrogen HACH Method 10072 (THT Persulfate Digestian Metnod) ! 15 Y
5 [Total Shosphorous APHA 4500 P E [Ascorbic Aod Method) mat oo I 0.05
& |Total Coldarm APHA 92218 (Standard Total Colform Fermentation Techniqus) MEN 100m1 92000 I 18
|00 end Greese APYiA 55208 (Partition-Gravimetnc Method) mg/t <31 31
8 [Cowr APHA 2120C (Spectrophotometric Method) Tou ar80 .60
3 |ocar APHA 2150 B (Threshola Odor Test) ran 1 0
13 |Mercury APHA 3120 B (Inductively Coupled Masma [ICP] Methad) gt < 0.002 2.002
1 |zne APHA 3120 B (Inductively Coupled Plasma (ICP) Method) man 5 0.002 2,002
12 |Arsenic APHA 3120 B (Inductively Couplad Masma (IC9] Method) man som 001
13 |Chremium APHA 3120 B {Inductively Coupled Masma (ICP] Method) o mgi < 0.002 0.002
14 |Cadmium APHA 3120 B (Inductively Ca-uulud Plasma (ICP] -Hﬂhod: megdl £ 0.001 2.001
15 |Selerum APHA 3120 8 (Inductively Coupled Plasma {ICP] Method) mg/ 5001 0.0t
16 |ieac APHA 3120 B (Inductively Coupled Plasma (ICP) Methad} e 50,002 8.002
17 |Copper APHA 3120 8 (Inductively Coupled Plasma (ICP) Method) e s 0.002 0002
18 |Barium APHA 3120 8 (Inductively Coupled Plasma (ICP) Method) masi 0.050 0001
19 |Nexel APHA 3120 B (Inductively Coupled Masma (ICP) Method) mail 0012 0.002
20 |Sitver APHA 3120 8 {Inductively Coupled Plasma (ICP) Method) gl < 0,002 0.002
2t iron APHA 3120 8 (Inductively Coupled Plasma (ICP) Method) man 16 0.001
22 |Cyamde HACH 8027 (Pyridine -Pyrazaione Method mgh <opo2 | ooo2
23 |Amemonia HACH Method 10205 (Siicylate TNT Pus Method) T man 03t 000
24 |Hexpvalent Chromium | Colbe ) |50 & 1003 1994 [Owarmratar o cw sruanivl) foor v reat? caf vt g L4 gl < 0.05 0.05
25 |Fluonde APHA 41108 [lon Chromalography sih Chericat Suppresnon of Eluent Conductvity) mygd 0111 0.014
26 |Total Chiorine APHA 4500 CL G (OPD Colorimeatric Marhod) mgfl 0.2 | 0a
27 [Free Criorine APHA 4500 CL G (DPD Colonmetric Method) mal <01 | o1
28 [Sulphice |HACH 8131 (USEPA Methylene Blue Methad) mg 0075 0.005
29 |Formaidetyde HACH B110 (MBTH Methad) g D116 0.003
30 |TDS APHA 2540C {Total Dissolved Solids Dred at 180°C) ma/l 106.00 =
31 |Phenat USEPA NMetrod 420.1 (Phenches (Soactrophotomatrc, Msmusl 4A4F Wth Dt kation) | mag/t 0017 0.002
2emark 10G - Lunt of Quanttaton

APHA - Amancan Pubbc Health AsgaCiation {APHA], the Amencan Wator Warks ASsocianon [A¥AWA], ana the Water Frvronment
Faderytion [WEF), Stancard Methods for the Fxarmmnation of Water and Wastewater, 22nc sdition
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2018)

Down GOLOES DOW 4 EVC-SYSTUM MYANMAR U0 LTD
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Heport No. : GEM-LAB-201806202
Revision No. = 1
Report Date : 26 June, 2018
appiication Ne. : 0O49-C00L

Analysis Report

Clignt Name Mynnmar Kom [nternational LT [MEL)
Address . No.1A /28, Mya Thidar Housing, Ward 11, South Okkalopa
Project Name : MITD
Sample Descriprion
Sample Mame + M-S 30611 Sampling Date ;11 June, 2018
Sample No. ; W-1806099 Samphng Dy | Customer
‘Waste Profile No. ik Sample Recerved Date © 11 June, 2018
No. Parameter - Method unit Resuit L0Q
1 i8S APHA 25400 [Dry at 103-105C Methad} mygsl 206.00 "
2 :300 (5} APHA 5210 8 (5 Days BOD Test) myt ; 3.57 0.00
3 !:CDO {cr] AFHA 52200 (Close Reflux Colonmetric Method) mgll : L&} 07
4 .iYnlM Nitrogen HACH Method 10072 [THT Persulfate Digestion Method) mgdl 13 0.0 |
5 | Toral Phosphorous APHA 4500-P F (Ascorbic Acid Methad] mgs! 0.06 0.05
& | Totel Colform APHA 92218 { Tatal Caltorm F ton Techrigque) MPH; 100mi 15000 1.8
! |[0d and Grease APHA 55208 [Pantition-Gravimetnc Method) ma/l <31 1
8 |Colar APHA 21200 Lse;.m.pnn(omwvc Ml;i‘o;l cu 24,30 0.0¢
5 (Oder APHA 2150 B (Threshold Odor Test) TON 1 o
10 |Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method] gl < 0.002 0002
11 |Zinc APHA 3120 8 (Inductively Coupled Plasma (1CP) Method) g 0026 0.002
12 |Arsenic APYHIA 3120 B (Inductively Cougled Pasma (ICR) Method) mgsl 00 | am
13 |Chromium APHA 3120 B (Industively Conpled Plasm (1C) Metrod) | wn | somez | oo
14 |cadmivm APHA 3120 B (Inductively Coupled Plasma (1C9) Methiod) T e <op0r | oo
15 |Seleniwn APHA 3120 B (Inductively é,oumo “lﬂﬂl‘ {cey Hﬂi‘mﬂ] mgfl 5001 on
16 |Lead APHA 3120 B (Inductively Coupled Plasmia (1CP) Method) mg/l < 0.002 0.2
17 |Copper APHA 3120 B (Inductively r.anp.k-ﬂ Plasma (ICP) Method) mg 5 0.002 0.002
18 |Barium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) .= ._@ 0.048 0.001
19 |MNickel APHA n_k_u_n [J:ndu_(tiwv Coniphed lea {1CP) Method) gl .08 0.002
20 |Silver APHA 3120 B (Inductively Coupled Plasma [ICP) Method) | mgf < 0.002 0.002
21 |tren APHA 3120 B {Inductively Coupled Plasma (1CP) Method) mafl 1.54 0.001
22 |Cyanide HALCH BO27 [Pyridins -Pyraralone Method mgfl = 0.002 0.002
23 |Ammontia HACH Method 10205 (Silicylate TNT Plus Method) il 312 0.020
24 [Hexavalent Chromium (Crbe) [150 11001 1980 (Detrmestian o dvemamil) Soestsrent Tatsed w509 L8 900y 3anie) ma/l < 005 0.0%
25 |Fluaride T A 4118 8 (100 Ciwoimaogeaphy witlh Cherrica Siepemuion of Eluet Conduct ity mg/l a.1a9 0.014
26 |Total Chiorine APHA 4500 CL G (DPD Colorimetric Methed) migfl 02 01
27 |Fma Chiorine APHA 4500 CL G (DD Colerimetric Method) | man <ot o1
28 |Suiphide HACH 8131 (USEPA Methylene Biue Method) mg/l 0.050 0005
79 |Formaldehyde HACH 8110 {MBTH Method) mgfl 0.180 2.003
30 |TDS APHA 2540C (Tolst Dissolved Solids Cried at 180°C) magf! 72.00 =
3t |Phenol USESA Mathod 420.1 (Phasaiics (Spectraohotometic, Manual 4347 With Drbilation]] gl . 0.006 0.002
Aamark LOG - Limit of Quantialon
APHA - Amencer Publc Health Assoaation (APHA), the Amencan Water Works Associalion (AWWA), 2nd the Water Environment
Federanan (WEF), Hherhon of Water ane W L 22nd edition

Analysed

GEM

ASSISLANL Supervisor

/ A~
; Kei Nagata e

Senkar Manager




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2018)

nown GOLDEN DOW A ECO-SYSTEM MYANMAR €O, LTD
LN |1 Prbakattd e & Vorges Reges fPe Lvos o Appmmas
Tt Moot WA e T Y | N
Report No. : GEM-LAB- 201806203
Rewision Ho. - |
Report Date : 26 Junc, 2018
Apglication Ho. : DO43-CO01

Analysis Report

Client Name Myanmas Koe! International LTD (MKT)
Address : No.LA /I8, Mya Thidar Housng, Ward 11, South Oikalapa
Praject Name oMtk
Sample Descrigtion
Sample Name § MKL-SW-4-0511 Sampling Date : 11 June, 2018
Samphe No ; W-1806100 Sampling By : Customer
Waste Profile No. £~ Samale Recelved Date & 11 Jure, 2018
No. Parsmeter Mathod unit Result LoQ
1 |ss APHA 25400 (Ory at 103-105C Methad) malt 370,00
2 |BOD(5) APHA 5210 B (5 Days BOD Tt} ma/ll 133 a.uo
3 [coo (en APMA 52200 (Tlose Refhux Coorimetric Method) mgi! 31 07
4 |Total Mitrogen HACH Metnos 10072 (TNT Persulfate Digestion Mathad) | mg/| -9 00
5 |Tousl Prasphorous APHA 4500-P E {Ascorbee Acid Method) ma/i B2 0.05
6 |Tatat Colitarm APHA 92218 {Standard Total Colform Fermentation Technique) MPN/100mI 9z000 18
7 |Ql and Grease APHA 55208 (Partition-Gravimetric Method) mg/i <31 11
8 |coler ARHA 2120C (Spectrophotometric Method) Teu 12,62 0.0
9 |Oder APHA 215D B [Threshoid Odor Test) TON 1 0
10 [Mercury APHA 3120 B (Inductively Coupled Plasma {ICR) Metnad) mat < 0.002 0002
11 |ainc APHA 3120 B [Inductively Coupled Masma (ICF) Metnod) ma/t 0.018 0.002
12 |Arsenic APHA 3120 B {Inductively Couplad Plasma (1CP) Hethod) mafl 5001 001
11 |Chramium APHA 3120 B (Inductively Coupied Plasma (ICP) Method) mg/l £ 0.002 D002
14 {Cadmum APHA 1120 B (Inductively Coupled Piasma (ICP) Method) most 50001 | oool
15 |Selenium APHA 3120 B [Inductively Coupied Plasma (1CP) Method) mgit sam | oo
16 |Lead APMA 3120 B {Inductively Coupled Plasma (ICP) Method) mait 0002 | poo2
17 |Copoer APHA 3120 B (Inductively Cougled Plasma (ICP) Method) mafl 0,002 0002
18 [Barium APHA 1120 B {Inductvely Coupled Piasm_(:ﬂ_’} Method ) i/l 0.044 | 0.001
19 [Mickel APHA 3120 B (Inductively Coupled Plasma (1CP) Method) gt D06 0.002
20 [Siver APHA 3120 B (Inguctively Coupled Plasma (1CP) Method) ma/l 50,002 0.002
21 lteon APHA 1120) 8 (Inductively Coupled Plasma (1CP) Mathod) Mgl 138 2001
22 [Cyanide HACH 8027 (Pyridine -Pyrazalone Method et 0,003 5 002
23 [Ammania HACH Method 10205 {Silicylate TNT Mus Method) mall 0132 0.020
24 [Mexavalent Choomwmt (Cr6 ) {150 1I0KT 1990 (Determasnss of framasryl] Satomelic Tl Ang |, S-nreramande] mgfl = Q.05 .05
25 |[Fluoride APk 4113 3 (lon Crromatography weth Chamical Sucpression o Suert Conductimty) mall 0.134 0.0:4
25 |Total Chiorne APHA £500 CL G {DPO Colormetric Methog) gt 01 0a
21 |Free Chiorine APHA 4500 CL G [DPD Calonmetric Mathod) il 0t 01
28 (Sulphide HACH 8131 (USEPA Methylene Blue Method) gl w77 0.008
25 |Formaldenyde HACH 8110 (MBTH Method) mgl 0.540 a.003
w |Tos APHA 2540C (Tatal Dissolvad Salds Dried at 180°C) ma/t 58.00 h
31 [Phenol USEPA Mathoxd 420 1 (Prencics (Spectmphotometnc. Maral $44F Wik D5tlanon)) mgdl 0,008 0.002
Remar LOQ - Lamit of Quantitation
APHA - Amarican Pubc Healts Aztocation (APWA], the American Water Works Assocoton [AWWA), and the Water Envwonment
Fecierat on [WEF), Standard Marhads for the ation of Water ang . 22nd ecion

-1 | LAB
#_ | GEM
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2018)

Down CHHLIEN DOWA ECOSSYSTEM MYANMAR €O, LTD
s bva T1 Thlanalf? Tane & fongos Ragon, ihe Jre af Myasme
Tl (01 T35 10 10 Punai2e| b9
Report No. : GEM-LAR- 201806207
Revision No. : 1
Report Date © 26 lune, 2018
Application Ne. : 0043-C001

Analysis Report

Client Nang : Myaninar Xoe [nternational LTD (MKD)
Address : No.1A /28, Mya Thidar Housing, Ward 11, Scuth Okkalapa
Project Name D MITD
Sample Brescriolion
Sample Name : MEI-GW-1-0611 Samgling Date : 11 June, 2018
Sample No : W-18D6104 Sampling By : Customer
‘Waste Profile No. Fld Sample Receves Dote ;11 Jume, 2013
[No.|  Porameter Method Unit Result LoQ
1 |55 APHA 25400 {Dry at 103-105°C Merhod) g a.o0 : :‘hﬂ_
i |sap (S APHA 5210 B (5 Days 800 Test) mgft 335 a.ca
3 |cob{Cn) APHA 52-200 (Close Reflux Colorimelric Method) gl I 6.9. 0.7
4 |Total Nitrogen E}'!.ll'l'l Methad 10072 (THT Persuifate aioe-slnou ":IJ’IN-] S gl 1.3 0.0
s |Total Phosoherous APHA 4500-P £ (Ascorbic Acid Mathod) meA | 0052 ans
& |Total Cobform APHA 92218 (Standard Total Coliferm Fermentation Technique] MM 1 00mI | 1500 1.8
7 |Of and Grease APHA 55208 (Partition-Gravimetnic Method) mg/l <1l % |
& |Color APHA 31200 (Spectrophotometsic Methed) L | 1.26 .00
g |Oder APHA 2150 B (Threshold Odor Test) oN 1 1]
10 |Mercury APHA 3120 8 (Inductively Coupled Plasma (1CP) Method) mgt 5 0.002 0.002
[ l? inc APHA 3120 B [Inductively Coupled Masma (ICP} Method) masl % 0.002 I 0002
12 |Arsepic APHA 3120 B (Inductively Coupled Masma {1CF) Method) ma/l = 0.M | .01
13 |Chromium APHA 3120 8 (Inductively Coupled Pasma [IC7) Method) L < 0.002 [ 0.002
14 |[Cadmium APHA 3120 B [Inductively Coupled Pasma (IC2) Method) madl s ﬁ.DOI 1 0.001
15 |Selenium APHA 3120 8 {Inductively Coupled Masma (ICP) Methud) gl < 0.01 om
16 |Lead APHA 3120 B [Inductively Coupled Plasma (ICP] Method) mgsl % 0.002 I o002
17 |Conper APHA 3120 B [Inductively Coupled Plasma (ICP) Method} st £ 0.002 0.002
18 Banuin APHA 1120 B [lﬂmlmuﬂly-f'.nuﬂad Pasma (1CP] Method) mg 0.070 0.001
19 |Mirkel APHA 3120 B (Inductively Coupled Plasma (ICP] Method) mgfl < 0.002 0.002
20 | Silver APHA 1120 8 [Inductivesy Coupled Pasma (ICP) Method) megfl < 0.002 0.002
21 fron "~ lapHa 3120 B [Inductively Coupled Prasma (ICP) Mathod) el 1.76 5.001
_22 Cyanide 1ACH BO2T [Pyridine -Pyrazaione Methad man = 0,002 0.002
23 Ammonia HACH Metnod 10205 (Silicylale TNT Plus Method] mg/l 2.0% O._OZI}
24 Hexawalent Chuomiom (Crbe) S0 (108209 af searwe ) Sos meered aneg 1% o mf < .08 a.0s
25 |Fluonde EPriA 4110 B (lon Chromaiogrophy with Chenmcal Suppression 2f Eluent Condutlnty) mg = 0014 a.014
26 | Total Chiorine APHA 4500 CL G (DPD Colonmetric Melhod) mgfl a1 a1
27 (Free Chlonne APHA 4500 CL G (DPD Colonmetric Method) mgsi < 0.0 a.1
28 |Sulphide HACH 8131 |LISEPA Melliylene Blue Method) mgsT 0.008 0.003
29 |Formaldehyde HACH 8110 [MBTH Method) mgst .00 0.003
10 |ios APHA 2540C (Total Dissolved Solids Dried at 180°C) mgst 1658.00 )
__31_ m L LEEPA Melnod 420.1 |Phenolics {Spectrophotometic, Manyal 444 With Chstilianon]] malt < 0,002 u,wz_. .
Remarc LOD - Limit of Quantitaton

APHA - Amercan Public HAND ASsacaton [APHA), the Amencan Wabter Works Assocabon {ilw«.&l and the Waeer Environmant
Faderaton [WET), Stancerd Methods for the Examination of Wate: and Wastewater, Z20d adil

LAB

1 = |
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APPENDIX-3 LABORATORY RESULT OF ESCHERICHIA COLI
(SELF-MONITORING)
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2018)

FOR DISCHARGING POINTS AND AFTER CENTRALIZED STP

Down GOLDEN DOWA ECOSYSTEM MYANMAR CO. LTD

Lot Mo E1 . TheawaSts tone A, Yangon Region, the Union of Myanmar
TelO1-2309051 09 736815149

Report Mo, : GEM-LAB-201806187
Revision No. ; 1
Report Date ; 25 June, 2018
Application No, ; 0049-C001L

Analysis Report

Client Name ¢ Myanmar Koei International LTD {MKI)
Address © No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name : MITD

Sample Description

Sample Name . MKI-SW-1-0611 Sampling Date : 11 June, 2018
Sample No. : W-1806084 Sampling By : Customer
Waste Profile No. R Sampie Recerved Date : 11 June, 2018
No. Parameter Method Unit Result LoQ
1 |Escherichia Coli APHA 9221 F Escherichia Coli Procedure Using Puorogenc Substrate MPN/100mI 1.8 1.8
Aemark LG - Limit of Quantitation
APHIA - American Public Health Assoctation (APHA), the American Water Works Associatin (AWWA), and the Water
Environment Fed {WEF}, Standard 35 Tor the Examnination of Warer and Wastewater, 22nd adition

=<1 LAB

Ni Ni Aye Lwin | ei Nagata
Assistant supervisor G I M f Senior Manager

A3-1




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2018)

Down GOLIEN DOWA FCOSYSTEM MYANMAR €O, LTD

Lot ho £, ThilawaSks Zane &, Yangon Repon, the Usian of My e
Tel H1- 2300051/ 09 799935143

Report No. : GEM-LAB-201806188
Revision No. @ 1
Report Date : 25 June, 2018
Application No. : 0049-C001

Analysis Report

Client Name : Myanmar Koei International LTD (MKI)

Address : No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.

Project Name 1 MJTD

Sample Description
Sample Name : MKI-SW-5-0611 Samphng Date : 11 June, 2018
Sample No, : W-1806085 Sampling By : Customer
Waste Profile No. : * Sample Received Date @ 11 June, 2018

No. Parameter Method Unit Resuit LOQ

1 |Escherichia Coli ABHA 9271 F Escherichia Cob Procedure Using Pluoragenic Substrate | MPN/100mi <18 1.8
Remark LOG - Limit of Quantitation

APHA - Amenican Public Hoaith Association (APHA), the American Water Works Association (AWWA), and the Water
Environment Federation (WEF), Standard Methods for the Examination of Water and Wastewater, 22nd adsion

————

= L AB

i Ni Aye Lwin

Kei Nagata

R —
i /

Assistant supervisor | G E M Senior Manager
|
|
L
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2018)

DOWA GOLDEN DOW A ECO-SYSTEM MYANMAR CO_ LTD

Lot Mo £1 TrkawaSET Tane 4, Yargon Regon, the Union af Myasmar
Tel 0125000817 0% T3t {49

Report Mo, ;: GEM-LAB-20180618%
Revision No. : 1
Report Date : 25 June, 2018
Application No, ; 0043-C001

Analysis Report

Client Name : Myanmar Koei International LTD {MKI)
Address : MNo.lA /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name : MITD

Sample Description

Sample Name ¢ MKI-SW-6-0611 Sampling Date : 11 June, 2018
Sample No. + W-1806086 Sampling By : Customer
Waste Profile No. SR Sample Recoived Date 11 June, 2018
No. Parameter Method Unit Result LOQ
1 |Escherichia Coll APHA 9221 F Eschenchia Cob Procedure Using Fluerogenic Substrats MPN/100m) <18 1.8
Hemark LOG - Limit of Quarttation

APHA - American Public Health Association (APHA), 1he American Warer Works Association [AWWA), and the Water
Environment Federalion (WEF), Standard Methods for the Examination of Water and Wastewater, 22nd adition

Analysed By : ‘ I
|
Ni Aye Lwin !
{ G E M Senior Manager

Assistant supervisor
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2018)

FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH
DISCHARGING POINTS AND BASELINE OF DISCHARGED CREEK

Down GOLDEN DOWA ECO-SYSTEM MYANMAR CO _1LTD

Lok et £7 ThalawaSET Tove A Vangon Region, the Urion of Myanmar
Fel G1-230R51 00 79035149

Report No. : GEM-LAB-201806190

Revision No. : 1

Report Date ; 25 June, 2018
Application No. : 0049-C001L

Analysis Report

Client Namea :  Myanmar Koei International LTD (MKI)
Address : No.1A /28, Mya Thidar Housing, Ward 11, South Ckkalapa.
Project Name : MITD

Sample Description

Sample Name i MKI-5W-2-0611 Sampling Date : 11 June, 2018
Sampe No. i W-1B06087 Sampling By : Customer
Waste Profile No. 8 £ Sample Received Date : 11 June, 2018
No. Parameter Method Unit Result LoQ
1 |Escherictua Coll AFHA 9221 F Eschenchia Coli Procedure Using Fluomgenic Substrate MPN/100mI 36 18
Remark T OG- Limit of Quanttation

APHA - Amencan Public Health Assocation (APHA), the American Water Works Associabion (AWWA), and the Water
Environment Federation (WEF), Standard Methods for the Examination of Water anc Wastewater, 22nd edition

Analysed By : ‘ A

i Ni Aye Lwin &
1
Assistant supervisor \hJ
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2018)

Down GOLDEN DOWA ECO-SYSTEM MYANMAR CO., L1D

Lot Mo £ 1 THilswaskE Lone A, Yangon Repor, the Union of Myaamar
T 012309051 09 To69351 49

Report No. : GEM-LAB-201806191
Revision No. : 1
Report Date : 25 June, 2018
Application No. : 0043-C00L

Analysis Report

Client Name :  Myanmar Koei International LTD (MKI)
Address . No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name ¢ MITD

Sample Description

Sample Name © MKI-SW-3-0611 Sampling Date ; 11 June, 2018
Sampie No © W-L1306088 Samgpling By : Customer
Waste Profile No. o= Sample Received Date : 11 Jung, 2018
No. Parameter Method Unit Result LOQ
1 |Escherichia Coll [APHA 9221 § Eschenchia ok Procedure Using Fluorpgenic Substrate MPN/100mI a8 1.8
Remark LOG - Limit of Quantitation

APHA - American Public Health Assoclation (AP IAY, the American Water Works Associabon (AWWA], and the Water
Ervironment Federabon (WEF), Standard Methods for the Examination of Water and Wastewalsr, 22nd edition

Analysed By | ﬁ : A B
S i

Ni Ni Aye Lwin

Assistant supervisor G E M Senior Manager
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2018)

Down GOLDEN DOWA ECO-SYSTEM MYANMAR CO. LTD
Lot Mo EX, ThilswaSEL Jone A, Yangon Region, the Unios of Mysnmu
Tel 0123000517 (6 TO6915 140

Report No. : GEM-LAB-201806192
Revision No. @ 1
Repart Date : 25 June, 2018
Application No. : 00459-C001

Analysis Report

Client Name 1 Myanmar Koel International LTD {MKI)

Address :  No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.

Project Name . MITD

Sample Description
Sample Name : MKI-SW-4-0611 Sampiing Date : 11 June, 2018
Sampie No. © W 1806089 Sampling By : Customer
Waste Profilz No. N Sampie Received Date : 11 June, 2018

No. Parameter Method Unit Result LoQ

1 |Escherichia Caolb APHA 9221 T Estherichia Coll Procedure Using Flugragenic Substrals MPN/100mI <18 1.8
Ristnark :L0GQ - Limit of Quantitation

APHA - American Public Health Association (APHA), the American Water Warks Assoclation (AWWA), and the Water
Environment Federation (WEM), Standard Methods for the Examination of Water and Wastewater, 22nd edition

Analysed By i ! A

Ni Ni Aye Lwin @ E M é
Assistant supervisor iJ - & Senior Manager

Z.
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2018)

nuwn GOLDEN DOWA ECO-SYSTEM MYANMAR €O, LTD

Lot Ko, EL  TrilawaSET Zone &, Yangos Regon. the Unipn of Myanmar
Tel 1230005 1 060 TORU55 109

Report No. ; GEM-LAB-201806196
Revision No. : 1
Report Date : 25 June, 2018
Application No. : 0049-C001

Analysis Report

Client Name ¢ Myanmar Koel International LTD {MKI)
Address :  No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name . MITD

Sampie Description

Sample Name . MKI-GW-1-0611 Sampling Date : 11 June, 2018
Sample No. 1 W-1806093 Samping By : Customer
Waste Profile No. : Sample Recaived Date @ 11 June, 2018
No. Parameter Method Unit Result LOQ
1 |Escherichia Call APHA 9221 F Eschenchia Cob Procedure Using Auorogenic Substrate MPN/100mI <18 1.8
Revmark © LOG - Limil of Quantitation

APHA - American Public Health Association (APHA), the Amenican Water Works Asscoation (AWWA), and the Water
Envicanmeant Federation {WEF), Stanttard Methods for the Examination of Water and Wastewater, 22nd sdition

Analysed Iy : z’- / B

- e
i Ni Aye Lwin fﬂ\
Assistant supervisor '.“j -

e ——————

€l Naga
Senior Manager
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WATER QUALITY MONITORING REPORT
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(Bi-Monthly Monitoring)
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY August-2018)

CHAPTER 1: INTRODUCTION

1.1 General

Thilawa Special Economic Zone (SEZ) is located in southern district of Yangon region and about 23 km
southeast of Yangon city. As the developer of Thilawa SEZ, Myanmar Japan Thilawa Development Ltd.
(MJTD) has a responsibility to carry out regular monitoring in the industrial area of Zone A in accordance
with the approved Environmental Impact Assessment (EIA) report and Environmental Management Plan
(EMP). MITD has implemented monitoring various environmental items with the specified time frame to
know the environmental conditions in and around the area. As for the monitoring of the water quality, total
seven sampling points are set for water quality survey, named SW-1, SW-2, SW-3, SW-4, SW-5, SW-6,
and GW-1 have been monitored in Thilawa SEZ and its surrounding area in timely manner. Among the
seven locations, SW-1 and SW-5 are main discharging points of Thilawa SEZ and SW-6 is discharging
from centralized Sewage Treatment Plant (STP) which is required to monitor by Environmental Monitoring
Plan (EMoP) in EIA report of Thilawa SEZ Zone A. The remaining points SW-2, SW-3 and SW-4 are
sampled as a reference monitoring for comparison with discharging points and baseline of discharged creek.
Moreover, GW-1 is monitored as a reference of existing tube well which located in the monastery
compound. Location of sampling points for water quality monitoring is shown in Figure 1.1-1.

Figure 1.1-1 Location of Sampling Points of Water Quality Monitoring




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY August-2018)

CHAPTER 2: WATER QUALITY MONITORING

2.1 Monitoring Items

Sampling points and parameters for water quality monitoring are determined so as to cover the
environmental monitoring plan of the EIA report.

Water quality sampling was carried out at seven locations. Among the seven locations, water flow
measurement was carried out at five locations (SW-1, SW-2, SW-4, SW-5 and SW-6) where can be
measured by Current Meter. Monitoring items and sampling points are summarized in Table 2.1-1.

Table 2.1-1 Monitoring Items for Water Quality

No. _Parameters SW-1 | sw-2 | sw-3 | sW4 | SW-5 | SW-6 | GW-1 | = Remarks
1 | pH O O O @] (@] O O | On-site measurement
2 | Water temperature O (@) O O O O O On-site measurement
3 | DO O O O Q O O O | On-site measurement
4 | BOD(5) (@) O @] (@] (@] @ (& ] Laboratory analysis
5 | COD (Cr) O (@] O O Q (@] (@] Laboratory analysis
6 | Total nitrogen O (@] %) O O O O Laboratory analysis
7 | Suspended solids @] O (@] (@) O O O Laboratory analysis
8 | Total coliform ) O O O O (@] O Laboratory analysis
9 | Total phosphorous Q @] (@] Q (@] ') (@) Laboratory analysis
10 | Color (3] O (@] @] O @) (& ] Laboratory analysis
11 | Odor O O O @] O O O Laboratory analysis
12 fss’;l];‘il;:f)zii?usi(:;} O @] O O (@] O O | Laboratory analysis
13 | Flow Rate 0] O = O O O - On-site measurement

Source: Myanmar Koei International Lid.

2.2 Description of Sampling Points

The outline of sampling points is mentioned in Table 2.2-1. The photos of conducting field survey at each
sampling points are mentioned in Appendix-1.

Table 2.2-1 Outline of Sampling Points

_No. | Station ' Detailed Information
Coordinate - N 16° 40> 13.5”, E 96° 16’ 39.8”

1 SW-1
Survey Ttem - Surface water sampim g and water flow rate measurement.
_Coordinate - N 16° 40' 20.69”, E 96° 17' 18.04” B
M SW-2 T s oo S R —

Survey Item - Surface water samp]mg and water flow rate measurement.
Coordinate - N 16° 40° 550", E 96° 16 41.60”

3 SW-3 Location - Upstlea_ hwe Pyauk Cr_c_cl_(,
" Survyey Item - Surface water sampling.
Coordinate - N 16° 39'42.84”, E96° 16'27.42”

4 SW-4

Item - Surface water samphng and water flow rate measurement.
| Coordinate - N 16° 40° 10.7”, E 96° 16’ 22.6”

5 SW-5
Surv v Item — Surface water samplmg and water flow rate measurement.
_Coordinate - N 16° 40’ 27.13", E96° 16" 30.68” =

6 SW-6 | Location - Outlet f'rom STP to Retention Pond

" Survey Item - Surface water sampling and water flow rate measurement.
“Coordinate-N 16°40° 25,10, E96°16'31.70°
7 GW-1 Locatwn In Moegyoe Swan Monastery
Survey Item - Ground Water Samplmg

Myanmar Koei International Ltd.
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SW-1

SW-1 was collected at the discharge point of retention pond which is located in the east of Moegyoe Swan
monastery. This drainage is flowing from north to south and then connected to the Shwe Pyauk creek
through earth drain. The water quality of this monitoring point has been influenced by the water from
downstream due to flow back by tidal fluctuation. In addition, it seems that a part of wastewater from
monastery has reached to the culvert in the SEZ area and discharging to the retention pond.

SW-2 (Reference Point)

SW-2 was collected at the upstream of Shwe Pyauk creek. This sampling point is located at the southeast
of Zone A area and at the south of Dagon-Thilawa road. The surrounding area are Zone B in the southwest
and local industrial zone in the east respectively.

SW-3 (Reference Point)

SW-3 was collected at the upstream of Shwe Pyauk creek after mixing point of Zone A and Zone B, which
is flowing from east to west and then entering info the Yangon River. The distance is about 1.2 km
downstream of SW-2. This sampling point is located at south of Zone A area and Dagon-Thilawa road. The
surrounding area are Zone B in the south and local industrial zone in the east respectively.

SW-4 (Reference Point)

SW-4 was collected at the downstream of Shwe Pyauk creek, after mixing of discharge water from local
industrial zone, construction site of Zone B and Zone A, which is flowing from east to west and then entering
into the Yangon River. The distance is about 820 m downstream of SW-3. This sampling point is located at
southwest of Zone A area and at the south of Dagon-Thilawa road. The surrounding area are Zone B and
local industrial zone in the east respectively.

SW-5

SW-5 was collected at retention canal near main gate of Thilawa SEZ. Most of the water collected in this
canal is rain water and domestic wastewater from surrounding. This canal is also connected to the Shwe
Pyauk creek. The water quality of this monitoring point may have been influenced by the water from
downstream due to flow back by tidal fluctuation.

SW-6

SW-6 was collected at drain outlet of centralized STP which is located in the north of Moegyoe Swan
monastery compound and retention pond (SW-1). Then the treated water is flowing to the retention pond.

GW-1 (Reference of Existing Tube Well)

GW-1 was collected from tube well as ground water sample. It is located in the compound of Moegyoe
Swan monastery. The surrounding area are Zone A in the west, retention pond in the east and Dagon-
Thilawa road in the south respectively.
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2.3 Monitoring Method

All water samples were collected with cleaned sampling bottle and analyzed by the following standard
method as shown in Table 2.3-1. All samples were kept in iced boxes keeping at 2-4° C and were transported
to the laboratory. Among the parameters; water temperature, pH and DO were measured by the on-site
instrument “Horiba, U-52" and water flow rate was also conducted by using the on-site instrument “Tamaya
Digital Current Meter”.

Table 2.3-1 Analytic Method for Water Quality

No. Parameter Method
| Water Temperature Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)
2 pH Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)
3 Dissolved oxygen (DO) Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)
4 BOD (5) APHA 5210 B (5 days BOD Test)
5 COD (Cr) APHA 5220D (Close Reflux Colorimetric Method)
6 Total nitrogen (T-N) HACH Method 10072(TNT Persulfate Digestion Method)
7 Suspended solids (SS) APHA 2540D (Dry at 103-105'C Method)
8 Total coliform APHA 9221B (Standard Total Coliform Fermentation Technique)
9 Total phosphorous (T-P) APHA 4500-P E (Ascorbic Acid Method)
10 Color APHA 2120C (Spectrophotometric Method)
11 Odor APHA 2150 B (Threshold Odor Test)
12 Escherichia Coli APHA 9221 F (Escherichia Coli Procedure Using Fluorogenic Substrate)
13 Flow Raté Delecti_on of Electromagnetic Elements N
(Real-time measurement by UC-200V Digital Current Meters)

Source: Myanmar Koei International Ltd.

2.4 Monitoring Period

Water quality and water flow rate monitoring were conducted on 21% August 2018 and sampling time is
shown in Table 2.4-1 to avoid tidal effect. The tide record for Yangon River, Myanmar on 21* August 2018
is shown in Table 2.4-2.

Table 2.4-1 Sampling Time of Each Station

‘No. | Station Sampling Time
1 SW-1 21/08/2018 14:38
2 Sw-2 21/08/2018 09:13
3 SW-3 21/08/2018 16:26
B SW-4 21/08/2018 09:53
5 SW-5 21/08/2018 14:14
6 SW-6 21/08/2018 15:12
7 GW-1 21/08/2018 12:49

Source: Myanmar Koei International Ltd.
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Table 2.4-2 Tide Record for Yangon River, Myanmar

0022 | 465 High Tide

2 07:12 2.46 Low Tide
2L082018 "ot T 4os High Tide
2023 | 1.97 Low Tide

Source: Myanmar Port Authority, Tide Table for the Yangon River
and Elephant Point, 2018.

2.5 Monitoring Results

Results of water quality monitoring are summarized in Table 2.5-1. Analytical results of the laboratory are
described in Appendix-2. The results were compared with the target value of effluent water quality
discharging to water body stipulated in the EIA report.

2.5.1 Results of Water Quality at the Outlet of Sewage Treatment Plant of industrial Area
of Thilawa SEZ and at the Point before discharging to Creek

As the comparison with the target value, the results of suspended solid (SS) and total coliform were
exceeded than the target value.

As for the result of SS, the result at the outlet of the centralized STP (SW-6) complied with the target value.
It implied that effluents from each locator were treated well by the STP. On the other hand, results at the
monitoring points of retention pond (SW-1) and retention canal (SW-5) before discharging to creek,
exceeded the target value due to the expected reasons; i) for SW-1 and SW-5: surface water run-off from
bare land in Zone A and ii) influence by water from the downstream of retention pond (SW-1) due to flow
back by tidal fluctuation.

As for the result of total coliform of surface water, the result at the outlet of the centralized STP (SW-6)
complied with the target value. It may prove that effluents from each locator was treated well by the STP.
On the other hand, results at the monitoring points retention pond (SW-1) and retention canal (SW-5)
exceeded the target value due to the expected reasons: i) the potential expected reason might natural bacteria
existed in all area of Zone A because there are various kinds of vegetation and creature such as birds, and
small animals in and along the retention canals and retention ponds and ii) the second suspect might be
influence by water from the downstream of retention pond (SW-1).

Since the composition of the total coliform include bacteria from natural origin, and even after Total
Coliform do not affect human health directly, self-monitoring for E. Coli analysis was carried out to identify
health impact by coliform bacteria. As for the result of E.Coli of surface water, all of results were under the
reference value. Therefore, although the target value of total coliform was exceeded at monitoring point of
retention pond (SW-1) and retention canal (SW-5), but it is considered that there is no significant impact on
human health.

On the bases of the above examinations, the following actions shall be taken to monitor the impact on human
health;

-To continue the self-monitoring for Escherichia coli (E. Coli) level to identify health impact by coliform
bacteria (While result of Total Coliform are exceeded the target value)

Perhaps, the possibility that water flowing through the retention canals might include overflowed water
from some construction sites with insufficient treatment of coliform should not be excluded from the
possible cause.
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Table 2.5-1 Results of Water Quality Monitoring at Main Discharging Gates
and Discharged from Centralized STP

No. Parameters Unit | SWA | SWS | SW-
1 |Temperature °C 30 30 31
2 |pH 4 72 8.6 6.7 6.0~9.0
3 Suspended solid (SS) mg/L 116.00 208.00 2.00 50
4  |Dissolved oxygen (DO) |mg/L 6.79 8.80 7.30 -
5 |BOD(3) mg/L 291 1.44 1.25 30
6 |COD (Cr) mg/L 4.1 <0.7 2.8 125
7 |Total coliform MER 24000 | >160,000 | <18 400
100ml
8  |Total nitrogen (T-N) mg/L 0.0 0.4 4.0 80
9 |Total phosphorous (T-P) | mg/L 0.62 0.07 0.1 2
TCU
10 |Color (True Color Unit) 6.73 1.45 1.26 150
TON
11 |Odor (Threshold Odor 2 1.4 4 -
Number)
N~ . (1,000)*
12 |Escherichia Coli MPN/100ml 1.8 15.0 <1.8 (CFU/100ml)
13 |Flow Rate m¥/s 0.58 0.51 0.03 -

Note: Red color means exceeded value than target value.

*Note: Based on the water utilization at discharged creek, water quality C of quality standard for water baths in Japan,
(Ministry of Environment, 1997) is set as a reference value for self-monitoring of E. coli for surface water monitoring.
However, due to limitation of capacity for analytical laboratory in Myanmar, the method to analyze the "Colony Forming
Unit (CFU)" is not available in Myanmar. Therefore, the results of “Most Probable Number (MPN)” are assumed similar to
CFU values and compared with reference values. Once the method to analyze the CFU will be available in Myanmar, the
analytical method will be changed.

According to the quality standard for water baths in Japan, (Ministry of Environment, 1997), in case of E.Coli result is
exceeding 1,000 CFU/100 ml, since it is assumed unsafety, it is considered unsuitable for water baths.
Source: Myanmar Koei International Ltd.
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2.5.2 Results of Reference Monitoring for Comparison with Discharging Points and
Baseline of Discharged Creek

Results of water quality monitoring are summarized in Table 2.5-2. The results were compared with the
target value of effluent water quality discharging to water body stipulated in the EIA report.

As the comparison with the target value, the results of Suspended Solid (SS) and total coliform were
exceeded than the target value. As for the result of SS, results at the surface water monitoring points
(SW-4) exceeded the target value due to two expected reasons; i) delivered from upstream area such as
natural origin and wastewater from local industrial zone which outside of Thilawa SEZ, and ii) influence
by water from the downstream of monitoring points due to flow back by tidal fluctuation.

As for the result of total coliform of surface water, results at surface water monitoring points (SW-2, SW-3
and SW-4) exceeded the target value due to two expected reasons; i) runoff of animal waste from the
undeveloped area and delivered from local industrial zone and illegal dumping site from outside of Thilawa
SEZ in the upstream area, and ii) delivered from surrounding area by tidal effect. In addition, the result of
E. Coli of surface water, all of results were under the reference value. Therefore, although the target value
of total coliform was exceeded at monitoring point of SW-2, SW-3 and SW-4, but it is considered that there
is no significant impact on human health.

As for the result of total coliform in ground water, result at GW-1 (ground water in Moegyoe Swan
monastery) exceeded the target value. It may be possible due to expected reasons i) the poor maintenance
of well which can increase the risk of bacteria and other harmful organisms ii) the well was not operated
regularly and didn’t use for local people long time. However, the result of E.Coli at GW-1 was under the
reference value. Therefore, although the target value of total coliform was exceeded at monitoring point of
GW-1, but it is considered that there is no significant impact on human health.
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Table 2.5-2 Result of Water Quality Monitoring for Reference Monitoring Points for
Comparison with Discharging Points and Baseline of Discharged Creek

No.|  Parameters Unit SW-2 | SW-3 | Sw4

1 |Temperature g i 29 29 30 35

2 |pH - 6.9 6.7 6.6 8.1 6.0~9.0

3 [Suspended solid (SS) |mg/L 30.00 50.00 98.00 2.00 50

Dissolved oxygen :

4 (DO) mg/L 6.15 7.46 9.17 8.18 -

5 |BOD(5) mg/L 332 333 3.01 1.16 30

6  |COD(Cr) mg/L 10.6 9.8 8.7 2.6 125

7 |Total coliform R 92,000 | 92,000 | 35000 | 1,700 400
100ml

8 |Total nitrogen (T-N) | mg/L 1.1 25 0.0 1.5 80

9 123 tal phosphorous (T= . i 0.13 0.13 0.15 0.06 2
TCU

10 |Color (True Color Unit) 5.03 3.02 2.42 0.00 150
TON

11 |Odor (Threshold Odor 1 1.4 1.0 1 -
Number)

*
MPN/100 ml* (SW) 14.0 26.0 21.0 - 01,000}
S : (CFU/100ml)
12 |Escherichia Coli (100) **
* . " -

MPN/100 ml** (GW) <1.8 (MPN/100ml)

13 |Flow Rate m¥/s 1.67 - 2.95 - =

Note: Red colors means exceeded value than target value.

*Note: Based on the water utilization at discharged creek, water quality C of the quality standard for water baths in Japan,
(Ministry of Environment, 1997) is set as a reference value of self-monitoring for surface water monitoring. However, due
to limitation of capacity for analytical laboratory in Myanmar, the method to analyze the "Colony Forming Unit (CFU)" is
not available in Myanmar. Therefore, the results of “Most Probable Number (MPN)” are assumed similar to CFU values
and compared with reference values. Once the method to analyze the CFU will be available in Myanmar, the analytical
method will be changed.

According to the quality standard for water baths in Japan, (Ministry of Environment, 1997), in case of E.Coli result is
exceeding 1,000 CFU/100 ml, since it is assumed unsafety, it is considered unsuitable for water baths.

**Note: Based on the water utilization at monitoring point for ground water, Bl(Irrigation water) of National Technical
Regulation on Surface Water Quality in Vietnam (No. QCVN 08: 2008/BTNMT) is set as a reference value of self-
monitoring for ground water monitoring.

Source: Myanmar Koei International Ltd.
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CHAPTER 3: CONCLUSION AND RECOMMENDATIONS

As for the result of SS and total coliform, the results at the outlet of the centralized STP (SW-6) complied
with the target value of both of them. It may prove that effluent from each locator was treated well by STP.
On the other hand, parameters of SS and total coliform at retention pond (SW-1) and retention canal (SW-
5) were exceeded the target values in this period for main discharging gates of Thilawa SEZ Zone A. In
addition, according to the result of self-monitoring of E. Coli at retention pond (SW-1) and retention canal
(SW-53), results were under the reference value. Therefore, although the target value of total coliform was
exceeded at monitoring point SW-1 and SW-5, but it is considered that there is no significant impact on
human health.

As for parameters of SS and total coliform in surface water were exceeded the target values at reference
monitoring points. The expected reasons for exceeding the target values of SS are delivered from upstream
area such as natural origin and wastewater from local industrial zone which outside of Thilawa SEZ. As for
the parameter of total coliform in ground water was exceeded the target value at reference tube well in
monastery. As mentioned in Section 2.5.2, the result of self-monitoring of E. Coli at SW-2, SW-3, SW-4
and GW-1 were under the reference value. Therefore, although the target value of total coliform was
exceeded at reference monitoring point, but it is considered that there is no significant impact on human
health. The expected reasons for exceeding the target values of total coliform are by natural origin (natural
bacteria existed). As for parameter of total coliform exceeded the target value at reference of existing tube
well (GW-1), expected reasons are poor maintenance of well. not operated regularly, not used by local
people. It will be recommended to test the tube well for total coliform every year. However, it cannot reach
to the conclusion of what is the reason to be exceeded the target values, thus the continuous monitoring and
yearly trend analysis will be necessary based on the wet and dry season data.

As for future subject for main discharging points of Thilawa SEZ Zone A, the following action may be
taken to achieve the target levels of SS, total coliform and appropriate water quality monitoring:

-To continue monitoring Escherichia coli (E. Coli) level to identify health impact by coliform bacteria; and
-To monitor the possibility of the overflow water from construction sites.

-To monitor the possibility of the domestic wastewater from construction sites.

End of the Document
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FOR DISCHARGING POINTS OF THILAWA SEZ ZONE A

Surface water sampling and onsite measurement at SW-6

Al-1
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH
DISCHARGING POINTS AND BASELINE OF DISCHARG ED CREEK

W-4

Surface water sampling and onsite measurement at S

Al-2
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S i = -

Ground water sampling and onsite measurement at GW-1

Al-3
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FOR DISCHARGING POINTS AND AFTER CENTRALIZED STP

D Ow n GOLDEN DOWA ECO-SYSTEM MYANMAR CO. LTD.

Lot Mo E1 . ThiawaSE2 Zone A, Yangon Region, the Union of Myanmar
Tel01-2309051/ 09 796935149

Report No. : GEM-LAB-201B09053
Revision Nog. : 1
Report Date : 5 September, 2018
Application No. : 0049-C001

Analysis Report

Client Name :  Myanmar Koei [nternational LTD (MKI)
Address : No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name ;. MITD

Sample Description

Sample Name ¢ MKI-Sw-1-0821 Sampling Date : 21 August, 2018

Sample No. ¢ W-1808205 Sampling By : Customer

Waste Profile No. i = Sample Received Date : 21 August, 2018

No. Parameter Method Unit Result LOQ
1 (S5 APHA 25400 (Dry at 103-105'C Method) ma/l 116,00 .
2 (BOD(S) APHA 5210 B (5 Days BOD Tast) mg/I am 0.00
3 |COD(Cr) APHA 52200 (Close Reflux Colorimeatric Method) ma/! 4.1 0.7
4 |Total Nitrogen HACH Method 10072 (TNT Persuifate Digestion Method) mg/l 0.0 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) ma/fl 0.62 0.05
6 |Total Coliform APHA 92218 (Standard Total Cobtorm Fermentation Technique) | MPN/100mI 24000 1.8
7 |Color APHA 2120C {Snectrap!‘_lotometnc Method) TCU 6.73 0.00
8 |(Odor APHA 2150 B (Threshold Odor Test) TON 2 . o]
Remark LOQ - Limi of Quantitation

APHA - American Public Health Association {APHA), the American Water Works Association (AWWA),

and the Water Environment Federation (WEF )y Sta: M for the Examination of Water and
Wastewater, 22nd edition 2 g‘
E_.— |

Analysed By : — e Approved By :
o
4[{:! L
Ni Ni Aye Lwin Tomoya Suzuki
Assistant supervisor Director
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GOLDEN DOWA ECO-SYSTEM MYANMAR €O, 1.TD.
Lot Na. E1 . ThilawaSEZ Zone A, Yangon Region, the Unien of Myanmar
Tel01-2309051) 09 796935149

Report Mo. : GEM-LAB-201809054
Revision No. : 1
Report Date : S September, 2018
Application No. @ 0049-C001

Analysis Report
Myanmar Koei International LTD (MKI)
No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
MITD

DOWA

Client Name -
Address =
Project Name

Sample Description

Sample Name MKI-SW-5-0821 Sampling Date : 21 August, 2018

Sample No. W-180B206 Sampling By : Customer

Waste Profile No. HE Sample Received Date : 21 August, 2018

No. Parameter Method Unit Result LOQ
1 [S5 APHA 25400 (Dry at 103-105'C Method) mg/| 208.00 -
2 |BOD(5) APHA 5210 B (5 Da;rs BO_D Test) mg/| 1.44 0.00
3 |COD (Cr) APHA 5220D (Close Refiux Colgrimetric Method) mg/l <07 07
4 |Total Nrtr(:g(-_:ru - HACH Method 10072 (TNT Persuifate Digestion Method)| mg/i 0.4 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/! 0.07 0.05
& |Total Coliform APHA 92218 (Standerd Total Colilorm Fermentation Technique) | MPN/100mI| > 160000 1.8
7 |Color APHA 2120C (Spectrophotometric Method) TCU 1.45 0.00
8 |Odor APHA 2150 B (Threshold Odor Test) TON 1.4 0

Remark LOQ - Limit of Quantitation T
APHA - American Public Health Association (ABMA], thesm Water Works Association (AWWA),
anc the Water Environment Federation {‘WEF] “Standard'M far the Examination of Water and
Wastewater, 22nd editian i o W Rk
i |
Analysed By : i sy, geos o Approved By @
| € g-w _RA
| et B 1Y i
LY\ 27
—— 7
£ F n
Ni Ni Aye Lwin Tomovya Suzuki

Assistant supervisor Director
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Dow n GOLDEN DOWA FCO-SYSTEM MYANMAR CO_, LTD.

Lot No_E1 ThilawaSEZ Zone A, Yangen Region, the Linion of Myanmar
Tel:01-23090517 09 796935149

Report No. : GEM-LAB-201B09055
Revision No. @ 1
Report Date : S September, 2018
Application No. : 0049-C001

Analysis Report

Client Name Myanmar Koei International LTD (MKI)
Address : No.lA /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name MITD
Sample Description
Sample Name © MKI-SW-56-0821 Sampling Date © 21 August, 2018
Sampie No. : W-1808207 Sampling By ; Customer
Waste Profile No. - Sample Recejved Date ;21 August, 2018
No. Parameter Method Unit Result LOQ
1|55 APHA 2540D (Dry at 103-105'C Method) mg/1 2.00
T B.{;D (S) APHA 5210 B (5 Days BOD Test) mg/l 1.25 0.00
3 |COD (Cr) 1 APHA 52200 (Close Reflux Colarimetric Methad) mg/i 2.8 0.7
4 |Total Nitrogen HACH Mathod 10072 (TNT Persulfate Digestion Method)| mg/! 4.0 0.0
S |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mag/! 0.1 0.05
6 |Total Coliform APriA 92218 (Standard Total Cobform Fermentation Techaigue) | MPN/LOGmI < 1.8 1.8
7 |Color APHA 2120C (Spectrophotometric Method) TCU 1.26 B.OD_
8 |Odor APHA 2150 B (Threshold Odor Test) TON 4 0
Remark i LOQ - Uimit of Quantitation I& B %i"'_
APHA - American Public Health Assocation (APHA}, m% Works Asscciation (AWWA),
and the Water Environment Federation {WEF), Sta ethi e Examination of Water and

‘Wastewater, 22nd edition

Y I
Analysed By : g T §§' ed By :
- i

PN . %
57

/_ ;2 ¢ A g

Ni Ni Aye Lwin Tomoya Suzuki

Assistant supervisor Director
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH DISCHARGING
POINTS AND BASELINE OF DISCHARGED CREEK

GOLDEN DOWA ECO-5YSTEM MYANMAR CO, LTD.

LOT No. E1  ThilawaSEL fone &, Yangon Region, the Union of Myanmisr
Tel:01-230%)517 09 796835149

DOWA

Report No. : GEM-LAB-201809056
Revision No. : 1
Report Date ;: 5 September, 2018

Application No. : 0049-C001

Analysis Report
Myanmar Koei International LTD (MKI)
No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
MITD

Client Name :
Address

Project Name

Sample Description

Sample Name MKI-SW-2-0821 Sampling Date ;21 August, 2018

Sample No. W-1808208 Sampling By ; Customer

Waste Profile No L. Sample Received Date : 21 August, 2018

Assistant supervisor

Director

A2-4

No. Parameter Method Unit Result LOQ
1 {SS APHA 25400 (Dry at 103-105'C Method) ma/fl 30.00
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mg/l 3.32 0.00
3 [COD (Cr) APHA 52200 (Close Refiux Colorimetric Method) mafl 10.6 0.7
4 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) ma/l 1.1 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acld Method) mg/l 0.13 0.05
6 |Total Caliform APHA 92218 (Standard Total Coliform Fermantation Technique) |MPN/10DmI] 92000 1.8
7 |Color APHA 2120C (Spectrophatometric Method) TCU 5.03 0.00
8 |Odor APHA 2150 B (Threshold Odor Test) TON 1 (4]
9 |Cil and Grease APHA 55208 (Partition-Gravimetric Mathod) mg/l <31 31
10 |Chromium APHA 3120 B {Inductively Coupled Plasma (ICP} Methad} mg/l 0.002 0.002
Remark LOQ - Limit of Quantitation R e
APHA - American Public Health Association [APHA} Amen wa.@- ‘Works Association [AWWA),
and the Water Environment Federation (WEF), SFaM Examination of Water and
Wastewater, 22nd editon
Analysed By : f
- &> ’[-:1_
Ni Ni Aye Lwin Temoya Suzuki




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY August-2018)

Dow n GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD.
Lot N E1  ThilawaSEZ Zone A, Yangon Region, the Union of Myasamar
Tel011-230905 1/ 09 796935149
Repart No. : GEM-LAB-201809057
Revision No. : 1
Report Date : 5 September, 2018
Application No. : 0049-C001

Analysis Report

Cliant Name :  Myanmar Koei [nternational LTD (MKI}
Address : MNo.1A /2B, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name : MITD
Sample Description
Sample Name : MKI-SwW-3-0821 Sampling Date ; 21 August, 2018
Sample No. : W-1808209 Sampling By : Customer
Waste Profile No. HE Sample Received Date : 21 August, 2018
No. Parameter Method Unit Result LoQ
1 |55 APHA 2540D (Dry at 103-105'C Method) mg/l 50.00
2 |BOD(S) APHA 5210 B (5 Days BOD 'I'est) mg/! 3.33- D,Gd i
3 |COD (Cr) APHA 52200 (Close Reflux Cnlonmetrlc Methcd] rngft 9.8 0.7
4 |Total Nitrgg;,-n HACH Method 10072 (TNT Persulfate Digestion Methodj ma/l 2.5 0.0
5 |Total Phosphorous — APHA 4500-P E (Ascorbic Acid Method) mg/! 0.13 0.05
& |Total Coliform APHA 92218 (Standarg Total Coliform Fermentatan Technique) | MPN/100MI 92000 1.8
7 |Color APHA 2120C (Spectrophotometric Method) TCu 3.02 0.00
8§ |Odor APHA 2150 B (Threshoid Odor Test) TON 1.4 Q.0
g9 |0l and Grease APHA 55208 (Partition-Gravimetric Method) r g/l < 3.1 31
10 |Chromium APHA 3120 8 (Inductively Coupled Plasma (ICP) Method) mag/l 0.006 0.002
Remark : L0Q - Limit of Quantitation

APHA - Americar Public Health Association [J\F‘ ] me Amedcan Water Warks Association (AWWA),

and the Water Environment Federation {WEF), tand!d M Examination of Water and
Wastewarter, 22nd cdition
s

i
Analysed By : l -
GE
] ]
| /ﬁ% | 3
O T
Ni Ni Aye Lwin Tomoya Suzukl
Assistant supervisor Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY August-2018)

DOWA

Client Name

Address

Project Name

Sample Description
Sample Name
Sample No.

Waste Profile Na,

GOLDEN DOWA FECO-SYSTEM MYANMAR CO. LTD
Lot No E1 _ThitawaSEZ Zone &, Yangon Region, the Union of Myanmar
Tel:r1-2300051/ 09 796935149

Report No. : GEM-LAB-201809058
Revision No. : 1
Report Date : 5 September, 2018

Application No. :

Analysis Report
Myanmar Koej International LTD (MKI)
Mo.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
MITD

MKI-SW-4-0821
W-1808210

- Sample Received Date

0049-C00!

Sampling Date

Sampling By

21 August, 2018
Customer

21 August, 2018

No. Parameter Method Unit Result LOQ
1 |55 APHA 25400 (Dry at 103-105'C Method) mgyl 58.00
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mag/l 3.01 0.00
3 |COD (Cr) APHA 5220D (Close Reflux Colorimetric Method) mg/l a.7 0.7
4 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) méﬂ 0.0 0.0

_5 i :l:ntazl_ﬁlosp;uruus APHA 4500-P E (Ascorbic Acid Method ) mg/! 0.15 0.05
6 |Total Coliform APHA 02218 (Standard Total Colifarm Fermentation Technigue) | MPN/100mI 35000 1.8
7 |Calor APHA 2120C (Spectrophotometric Method) TCU 242 0.00
8 {Odor APHA 2150 B (Threshold Odor Test) TON 1.0 0.0
9 |Qil and Grease APHA 55208 (Partition-Gravimetric Method) mg/l <31 3.1
10 | Chromium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/t 0.012 0.002

Remark LOQ - Limit of Quantitation
APHA - American Public Health A:'som:l fon (Al }. erican Water Works Association (AWWA),
and the Water Environment Federatiort{ WEF rd- ods for the Examination of Water ana
Wastewater, 22nd edition J Fom |
Analysed By : — ﬂ ;approved By :
s |‘f‘ i |
G || & i
L >
———— / "
//e\ §F BB
NI Ni Aye Lwin Tomoya Suzuki

Assistant supervisor
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY August-2018)

Down GOLDEN DOWA ECO-SYSTEM MYANMAR CO.L LTD.
Lot No. 1, ThilawaSEL Tone &, Yangon Regon, the Union of Myaamar
Tel01-230505 1 (% TH6935 140

Report No. : GEM-LAB-201809062
Revision No. : 1
Report Date : S September, 2018
Application No. : 0049-C001

Analysis Report

Client Name : Myanmar Koei International LTD (MKI)
Address : No.lA /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name : MITD

Sample Description

Sample Name : MKI-GW-1-0821 Sampling Gate ;21 August, 2018
Sample No. : W-1808214 Sampiing By : Customer
Waste Profile No. = Sample Raceived Date ; 21 August, 2018
No. Parameter Method Unit Result LOQ
1 |58 APHA 25400 (Ory at 103-105'C Method) mg/l 2.00
2 |BOD (5) APHA 5210_§ -(S O;'f.s BOD Test) mg/l 1.16 0.00
_3_ COD (Cr) APHA 52200 (Close Reflux Colonmetric Method) ma/l 2.6 0.7
4 |[Total N-tmgen- e l;thH Method 10072 (TNT Persulfate Digestion Method) |  mag/l 1.5 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/l 0.06 0.05
& |Total Coliform APHA 9221E (Standarc Total Coliform Fermentation Technique] | MPN/LOOm) 1700 1.8
7 |Color APHA 2120C (Spectrophotometnic Method) TCU 0.00 0.00
8 (Odor APHA 2150 B (Threshoid Odor Test) TON 1 ]
Remark i LDQ - mit of Quantitation .
APHA - American Public Health iation (APHA), the Amencan Water Waorks Association [AWWA),

2nd the Water Environment Federation f'WEF), Sea
Wastewater, 22nd adition

tandan ?e:.hods for the Examination of Water and
LD
Analysed By : R - iApprnved By :
GEM
Pt B W R /7’\ >
| g 3 B

Ni Ni Aye Lwin Tomaoya Suzuki
Assistant supervisor Director




APPENDIX-3 LABORATORY RESULT OF ESCHERICHIA COLI
(SELF-MONITORING)



Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY August-2018)

FOR DISCHARGING POINTS AND AFTER CENTRALIZED STP

Down GULDEN DOWA ECO-SYSTEM MYANMAR CO LTD
Lot No El Thiawatid 2ove A Tangon Reghon, the Union of Myanma:
Tel 012 MMG5] 09 Toabls 140
Report Na, : GEM-LAB-201808245
Revision No. : L
Report Date : 30 August, 2018
Application No. @ 0049-C001

Analysis Report

Client Narme : Myanmar Koel International LTD (MKI)

Address : No.1A /28, Mya Thidar Housing, Ward L1, South Okkalapa.

Project Name ¢ MITD

Sample Description
Sample Name : MKI-Sw-1-0821 Sampling Date : 21 August, 2018
Samgle No. : W-1808194 Samping By : Customer

Waste Profile No i Sample Received Date @ 21 August, 2018

No. Parameter Method Unit Result LoQ
1 |Eschenchia Celi APHA 9221 F Escherchia Cobl Procedure Using Flucregenic Substrate MPN/LOOmI 1.8 1.8
Ramar LOQ - Limit of Quanitanon

APHA - Amernican Public Health Association {AFHA]L, the-american Water-Works Assocation (AWWA), ard the Water
Enviconment Federation (WEF), Standard Mathods tor the Examination af Water and Wastewater, 22nd edition
i Fy

A ™
P W ]
Analysed By : Approved By :

ﬂﬁ\;f:\ N
— g F B e
Ni Ni Aye Lwin Tomoya Suzuki

Assistant supervisor Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY August-2018)

Down GULDEN DOWA FUERSYSTEM MYANMAR CO_LTD

Lot Mo U1 ThikiwaSET Zone &, Yangon Ragicn, the Linon of Wyanma:
Tel0]-2300081 09 To934140

Report No. : GEM-LAB-201808246
Revision No. : 1
Report Date : 30 August, 2018
Agplication No. : 0049-C001

Analysis Report

Cllent Name : Myanmar Koel International LTD (MK!)

Address Ne. 1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.

Project Name : MITE

Sample Description
Sampie Name : MKI-SW-5-0821 Sampling Date : 21 August, 2018
Sample No : W-1B0B1SS Samphng By : Customer
Waste Profile No. i Sample Receivec Date : 21 August, 2008

No. Parameter Method Unit Result LOQ

1 |Escherichia Coli APHA 4221 T Eschericrea Coil Procedura Using Fluoragene: Substrats MPN/100mI 15.0 1.8
Remark LGQ - Limit of Quantitation

APHA - American Public Health Associalon {M‘»!_!_q:'me Amerizan Water Waorks Associabon (AWWA], and the Water
Environment Federaton (WEF), Standard Methods for The EXSmmation of Water and Wastewater, 22nd edition

"LAD

Analysed By : L Approved By :

J CEMp 5«

Ni Ni Aye Lwin a " Tomaya Suzuki

Assistant supervisar Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY August-2018)

DOwWA

GOLDEN DOWA FCOSYSTEM MYANMAR COL LTI

Lot Mo EL ThilawaSEZ fore A, Yangon Region, Uhe Union of Myarmar
Tl 012300051 00 7H935149

Report No. : GEM-LAB-201808247
Revision No. : 1
Report Date ; 30 August, 2018
Application No. ; 0049-C001

Analysis Report

Client Name Myanmar Koei International LTD (MKI}
Address No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name MITD
Sample Description
Sample Name MK1-SW-6-0821 Sampling Date : 21 August, 2018
Sample No. W-1808196 Sampling By : Customer
Waste Profile No. - Sample Received Date : 21 August, 2018
No. Parameter Method Unit Resuit LOQ
1 |Escherichia Coli APMA 9121 F Escharichia Colt Procedurs Using Fludrogeni Substrate MPN/100mI <18 1.8
Remark LOQ - Limit of Guanttation
APHA - Amenican Public Health assouabon M?HM the American Water Works Association (AWWAJ, and the Water
Environment F (WEF), Stand Ve ‘. Ermngt Water and Wastewater, 22nd edition
Analysed By : EE“"‘" By :

NI Ni Aye
Assistant

J 'GEM

‘/\ 77
57 F Pt
Lwin Tomoya Suzuki
supervisor Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A

(Bi-Monthly Monitoring in FY August-2018)

FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH

DISCHARGING POINTS AND BASELINE OF DISCHARGED CREEK

DOWA

GOLDEN DOWA LCOSYSTEM MYANMAR CO_LTD.

Lot Mo 13 ThilawaSEL Tone &, Yangon Region, the Union of Myarmar
Tel D1-230905 1/ (W 790V15 110

Report No. : GEM-LAB-201808248
Revision No. : 1
Report Date : 30 August, 2018
Application No. : 0049-C001

Analysis Report

Client Name Myanmar Koai International LTD (MK1)

Addrass MNo. 1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.

Project Name MITD

Sarmple Description
Sample Name MKI-SW-2-0821 Sampling Date : 21 August, 2018
Sample No. W-1808197 Sampling By ;: Customer
Waste Profile No. Sample Received Date ;21 August, 2018

No. Parameter Method Unit Result LOQ

1 |Escherichia Coll APHA 5221 F Eschenicing Cob Procedure Uising Fiioregenic Substrate MPH/100mI 14.0 1.8

Remark LD - Limit of Guanbtatian
APHA - Amencan Public Health Assodialion (APHA), the American Water Works Association (AWWA), and the Water
Envirgnment Federation [WFF), Standard Methods for the Examinalion of Water and Wastewater, 22nd edition
g R ™
Analysed By # i T P Approved By :
| s 1."'5" |} EE -
g = e 1R |
! /’-\/\ vl
S5~
! LV 1R E . =
Ni Ni Aye Lwin _ Tomoya Suzuki
Assistant supervisor © Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A

(Bi-Monthly Monitoring in FY August-2018)

D ow A GOLDEN DOWA ECO-SYSTEM MYANMAR €O, LTD

Lot Wo. [1 TrilewaSEZ Zone A, Yargon Region, the Umon of Mysnmss
Tel 01-230905 1 09 THA35149

Report No. : GEM-LAB-201808249
Revision No, : 1
Report Date : 30 August, 2018
Application No, : 0045-C001

Analysis Report

Client Name : Myanmar Koei International LTD (MKI)

Address

: No.lA /28, Mya Thidar Housing, Ward 11, South Okkalapa.

Project Name . MITD

Sample Description

Sample Name o MKI-SW-3-0821 Sampling Dat= : 21 August, 2018
Sample No. : W-1808198 Sampiing By : Customer
Waste Profile No. L s Samgple Received Date : 21 August, 2018
No. Parameter Method Unit Result LoQ
1 |Escherichia Col (APHA 9221 F Escherichia Coll Procedure Using Fluorogensc Substrats MPN/ 100mi 25.0 18
Remark ¢ LOG - Lmit of Quantitation

APHA - american Public Health Association (APHA), the American Water Works Assocation (AWWA), and the Water
Environment Federation (WEF), Standard Methods for the-Examination of Water and Waslewater, 22nd edition

A ™
Analysed By : | £ % LApproved By :

GErY .
GERA , #

Ni Ni Aye Lwin e Fomaya Suzuki

Assistant supervisor Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY August-2018)

D Dw A GOLDEN DOWA ECO-SYSTEM MYANMAR CO L LTD

Lot No EL TrilewaStd Zone A, Yangon Region, the Urion of Myannar
Tl ON-230005 1 04 790935149

Report No. : GEM-LAB-201808250
Revision No. @ 1
Report Date : 30 August, 2018
Application No. : 0049-C00L

Analysis Report

Client Name : Myanmar Koei International LTD (MKI)
Address : Ne.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name : MITD
Sampie Description
Sample Name ¢ MKI-SW-4-0821 Sampling Date © 21 August, 2018
Sample No :  W-1BDB1S9 Sampling By : Customer
Waste Profile No. H Sample Received Date : 21 August, 2018
No. Parameter Method uUnit Result LoQ
1 |Escherictia Coli APHA 9221 F Escherichia Coll Procedure Using Huarogenke Sutstrate MPN/100mI 210 1.8
Remark ¢ LG - Limit of Quantitation

APMA - Arnerican Public Health Association (APHA)-the-Amencan Water Works Association {AWWA), and the Waler
Environment Federation (WEF), Standard Methods for the Examination of ‘Water and Wastewater, 22nd edition

LAB

Analysed By : Approved By :

 GEM

| o

AYN
g T
e Ja & 5 s il

Ni Ni Aye Lwin Tomoya Suzuki
Assistant supervisor Directar
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY August-2018)

DOWA

Client Name
Address 3
Project Name
Sample Description
Sample Name
Sample No.

Waste Profile No.

GOLDEN DOWA ECOSYSTEM MYANMAR CO_LTD

Lot He £1 ThitiwaeSET Tone A, Yasgen Ragon, the Union of Myanma:
Tel 01-2M9051 06 9235149

Report Na. :

Revision Na. : L

Report Date : 30 August, 2018

Application No. : 0049-C001

Analysis Report
Myanmar Koel International LTD (MKI}
No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
MITD

MKI-GW-1-0821
W-1808203

= Sample Received Date ;

Sampling Date :

Sampling By :

GEM-LAB-201808254

21 August, 2018
Customer
21 August, 2018

No. Parameter Method Unit Result LoQ
1 |Escherichia Coli AFHA 9221 F Escherichia Coll Procedu‘e Using Pluarogenic Substrate MPN/ LOOmI <18 1.8
Remars LG - Lmit of Guantzation
APHA - Amencan Public Health Assooaton I’M] lhe Arngrncar WMcr Works AssoCanon {AWWA), and the Water
Enviranment Federation (WEF), Standard Methodsgor the mlm af Water and Wastewater, 22nd edition
.J ? R,
; W S
Analysed By : | —— Approved By :
l C =]
|3 E‘_I." NE
/ \/\ 20
2 i " L
-4z o
Ni Ni Aye Lwin Tomoya Suzuki

Assistant supervisor

Director
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY August 2018)
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY August 2018)

CHAPTER 1: OUTLINES AND SUMMARY OF MONITORING PLAN

1.1  General

Thilawa Special Economic Zone (TSEZ) is located in southern district of Yangon region and about 23 km
southeast of Yangon city. As the developer of Thilawa SEZ, Myanmar Japan Thilawa Development Ltd.
(MJTD) has a responsibility to carry out regular environmental monitoring in the industrial area of Zone
A in accordance with the approved Environmental Impact Assessment (EIA) report with Environmental
Management Plan (EMP). MITD has implemented monitoring various environmental items with the
specified time frame to know the environmental conditions in and around the area.

1.2 Outlines of Monitoring Plan

To assess the environmental condition under the operation of industrial area in and around Thilawa SEZ
Zone A, Air quality had been monitored from 14" August 2018 — 21 August 2018 as follows;

Table 1.2-1  Outlines of Air Quality Monitoring Plan

From 14" Aug— . : CO, NO3, TSP, i > 7 :
219 Aug, 2018 Air Quality PM 0. and SO» Fgg:g?memal Perimeter Air Station

Note *1: Planned to monitor seven consecutive days but due to recording failure, six consecutive days were recorded.




Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY August 2018)

CHAPTER 2: AIR QUALITY MONITORING

2.1 Monitoring Item
The parameters for air quality monitoring were CO, NO,, TSP, PMyq, and SO.

2.2  Monitoring Location

The air quality measurement equipment, “Haz-Scanner Environmental Perimeter Air Station (EPAS) was
set up inside the centralized Sewage Treatment Plant (STP) compound which is southeast of the Thilawa
SEZ Zone A, N: 16°40'28.38", E: 96°16'34.71", surrounded by the factories of Thilawa SEZ Zone A, north
of Dagon Thilawa road and northeast of Moegyoe Swan monastery respectively. Possible emission sources
are dust emissions from construction activities and exhaust gas emissions from surrounded factories. The
location of air quality monitoring is shown in the Figure 2.2-1.

Figure 2.2-1 Location of Air Quality Monitoring Point

2.3 Monitoring Period

Originally, seven-consecutive day measurement was planned and conducted. However, due to data
recording failure for the seventh day measurement, data up to six consecutive days are utilized and
presented hereunder. Furthermore, these six consecutive days covered in weekday and weekend.

Thus, Air quality monitoring was conducted six consecutive days from 14™ August — 20" August, 2018.




Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY August 2018)

2.4 Monitoring Method

Monitoring of CO, NO,, TSP, PM, and SO, were conducted by referring to the recommendation of the
United States Environmental Protection Agency (U.S. EPA). The Haz-Scanner EPAS was used to collect
ambient air pollutants. The EPAS measures automatically every one minute and directly read and recorded
onsite for CO, NO;, TSP, PMjo, and SO,. Due to the limitation of the analytical equipment in Myanmar,
TSP results was calculated as predicted value which is based on the results of PMjo. Therefore, the result
of TSP was evaluated using the estimated TSP concentration values. The state of air quality monitoring is
shown in Figure 2.4-1.

Figure 2.4-1 Status of Air Quality Monitoring Point

2.5 Monitoring Results

The daily average value of air quality monitoring results of CO, NO, TSP, PMo, and SO; are described
in Table 2.5-1. Comparing with the target value of CO, NO,, TSP, PM o, and SO; prescribed in EIA report
for Thilawa SEZ development project Zone A, all results are under the target value.

Regarding the calculation of predicted TSP concentration, the correlation value between PM ;o and TSP of
ambient air quality guideline value in Thailand as below;

330 pg/m? (TSP standard value in Thailand) / 120 pg/m’ (PM;o standard value in Thailand) = 2.75
(Correlation value)




Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY August 2018)

Table 2.5-1 Air Quality Monitoring Result (Daily Average)

S o NO; TSP | PMu S0:
Date ppm ppm mg/m® | mg/m® ppm |
0.038 0.045 0.015
N : 014
14 ~15 August, 2018 (0,043 mgn®) | (0.084 mg/m?) 0.038 0.01 (0.038 mg/m’)
0.013 0.043 0.026
15 ~16 August, 2018 (0.015 mg/n®) | (0.081 mgm?) 0.032 0.012 (0.067 mg/m’)
0.001 0.040 0.026
16 ~17 August, 2018 (0,001 mgen®) | (0,075 mehm) 0.028 0.010 (0.068 mg/m?)
0.022 0.040 0.027
¥ 027 ,
17 ~18 August, 2018 26 R 0.02 0.010 (0,071 mg/n)
0.003 0.040 0.020
18 ~19 August, 2018 (0.003 mefer?) | (0.076 me) 0.024 0009 | 1051 i)
0.026 0.041 0.038
19-20August 2018 | o3 mg®) | 0076mgmy) | ! | O | 010 mgw)
0.017 0.041 0.025
j 0.011
6 Days Average Value 002 mgn?) | (0.078 mgim) 0.032 0 (0.066 mg/m’)
Target Val 10.000 ~0.06 <033 | <012 e
argei alue (l 1.45 mgfm-‘} (01 1 1115!'1113} o ol 1 {G‘l 1 mng)

Note: The target value of CO, NO> and SOz were converted to ppm units from mg/m?*.




APPENDIX - HOURLY AIR RESULT




Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY August 2018)

CHAPTER 3: CONCLUSION AND ISSUES TO BE SOLVED

The result of air quality for CO, NOz, TSP, PMjo, and SO: in each day were lower than the target value.
(Referred to section 2.5).

In conclusion of this environmental monitoring, there are no specific air quality impacts to the
surrounding area of industrial area of Thilawa SEZ Zone A during this monitoring period.
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Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2018)

CHAPTER 1: OUTLINES AND SUMMARY OF MONITORING PLAN

1.1  General

Thilawa Special Economic Zone (TSEZ) is located in southern district of Yangon region and about 23 km
southeast of Yangon city. As the developer of Thilawa SEZ, Myanmar Japan Thilawa Development Ltd.
(MJTD) has a responsibility to carry out regular environmental monitoring in the industrial area of Zone
A in accordance with the approved Environmental Impact Assessment (EIA) report with Environmental
Management Plan (EMP). MJTD has implemented monitoring various environmental items with the
specified time frame to know the environmental conditions in and around the area.

1.2 Outlines of Monitoring Plan

To assess the environmental condition under the operation of industrial area in and around Thilawa SEZ
Zone A, noise and vibration levels had been monitored from 14" August 2018 — 17" August 2018 as
follows;

Table 1.2-1 Outlines of Noise and Vibration Level Monitoring

Monitoring Number
Monitoring Date i Parameters of Duration Monitoring Methodology
Points
From 14™ August — ; 1 On-site measurement by “Rion NL-42
155 August, 2018 Noise Level Lacq(dB) (NV-1) | 24hours | (o level meter”
From 16" August — . 1 On-site measurement by “Rion NL-42
17 August, 2018 Noise Level Lacq(dB) (NV-2) 24hours | ooind Tevel meter”
From 15" August — ; 1 On-site measurement by “Rion NL-42
16" August, 2018 Noise Level Laeg(dB) (NV-3) 24hours | 5 nd level meter”
From 14" August — G 1 On-site measurement by “Vibration
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Lvio (dB
17 August, 2018 Vibration Level (dB) (NV-2) 24 hours Level Meter- VM-S3A"
From 15% August — G 1 On-site measurement by “Vibration
- Lvio (dB) 24 h

160 August, 2018 | ¥ oration Level N (NV-3) OUS | L evel Meter- VM-53A"
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(Operation Stage, FY Aug 2018)

CHAPTER 2: NOISE AND VIBRATION LEVEL MONITORING

2.1 Monitoring Item

The noise and vibration level monitoring items are shown in Table 2.1-1.

Table 2.1-1 Monitoring Parameters for Noise and Vibration Level

No. Item Parameter
1 Noise A-weighted loudness equivalent (Laeq)
2 Vibration Vibration level, vertical, percentile (Lvio)

2.2 Monitoring Location

The locations of noise and vibration level points are shown in Table 2.2-1. The detail of each sampling
point is described below. The location of the noise and vibration monitoring points are shown in Figure

2.2-1,
Table 2.2-1 Location of Noise and Vibration Monitoring Station
‘Sampling Point Coordinates Description of Sampling Point
NV-1 N: 16°40'11.50", E: 96°16'32.00" In front of administrative building, Thilawa SEZ Zone A
NV-2 N: 16°40'52.50", E: 96°16'55.50" At the east of the Thilawa SEZ Zone A
NV-3 N: 16°40'46.20", E: 96°15'30,10" Atthe welst offhe Thilawa SEZ Zone A, T.vhere is the nearest
to the residential houses of Alwan sok village.

Figure 2.2-1 Lcation of Noise and Vibration Level Mnitoring Points

Lo -
4o “
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NV-1

NV-1 is located in front of administrative building, Thilawa SEZ and next to Dagon-Thilawa road which
is paved with moderate to highly traffic volume during the day and night by passing of loader vehicles and
dump trucks. Possible sources of noise and vibration is generated from vehicle traffic during the day and
nighttime.

NV-2

NV-2 is located at the east of the Thilawa SEZ Zone A, Thilawa dam in west and construction of factories
in Thilawa SEZ Zone A in northwest. Possible sources of noise and vibration is generated from
construction activities from Zone A’s locators and road traffic. There is an access road situated east of
NV-2.

NV-3

NV-3 is located at the west of the Thilawa SEZ Zone A, surrounded by the residential houses of Alwan
sok village in north and northwest and garment factory in northeast, construction of factories in Thilawa
SEZ Zone A in east respectively. Possible sources of noise and vibration is generated from operation and
construction activities of surrounding Zone A’s locators. In addition, daily human activities nearby Alwan
sok village and road traffic might be noise and vibration sources. There is an access road situated northeast
of NV-3.
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2.3 Monitoring Method

Noise level was measured by “Rion NL-42 sound level meter” and automatically recorded every 10
minutes in a memory card. The vibration level meter was, VM-53A (Rion Co. Ltd., Japan), accompanied
by a 3-axis accelerometer PV-83C (Rion Co. Ltd.) was placed on solid soil ground. Vertical vibration (Z
axis), Ly, was measured every 10 minutes within the adaptable range of (10-70) dB at NV-1, (10-70) dB
at NV-2, and (10-70) dB at NV-3 and recorded to a memory card.

The measurement period of noise and vibration was 24 hours for each monitoring point. The status of the
noise and vibration level monitoring on NV-1, NV-2 and NV-3 are shown in Figure 2.3-1.
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NV-3

Figure 2.3-2 Status of Noise and Vibration Level Monitoring at NV-1, NV-2 and NV-3
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2.4 Monitoring Results

Noise Monitoring Results

Noise monitoring results are separated daytime (6:00 AM to 10:00 PM), night time (10:00 PM to 6:00
AM) time frames for NV-1, daytime (7:00 AM to 7:00 PM), evening time (7:00 PM to 10:00 PM), and
night time (10:00 PM to 7:00 AM) time frames respectively for NV-2 and NV-3. Noise measurement was
carried out for one location on a 24-hour basis. The monitoring results are summarized in Table 2.4-1,
Table 2.4-2, and Table 2.4-3 respectively. Hourly noise level monitoring results for NV-1, NV-2 and NV-
3 are shown in Table 2.4-4, Table 2.4-5 and Table 2.4-6. Comparing with the target value of noise level in
operation stage prescribed in EIA report for Thilawa SEZ development project Zone A, all results were
under the target values at NV-1, NV-2 and NV-3.

Table 2.4-1 Results of Noise Levels (Laeq) Monitoring at NV-1

(Traffic Noise Level)
Date Equivalent Noise Level (Lacg, dB)
Day Time Night Time
(6:00 AM — 10:00 PM) (10:00 PM — 6:00 AM)
14 August — 15" August, 2018 61 58
L Target Value 75 70

Note: Target value is applied to the noise standard along main road stipulated in the Noise Regulation Law (Japan)
(Law No. 98 of 1968, Latest Amendment by Law No.91 of 2000).

Table 2.4-2 Results of Noise Levels (Laeq) Monitoring at NV-2

(Commercial and Industrial Areas)
Date Equivalent Noise Level (Laeg, dB)
Day Time Evening Time Night Time
(7:00 AM — 7:00 PM) (7:00 PM - 10:00 PM) (10:00 PM — 7:00 AM)
16™ August — 17" August, 2018 63 60 53
Target Value 70 65 60

Note: Target value is applied to the noise level during the operation stage in the EIA Report for Thilawa SEZ Development
Project (Industrial Area of Zone A).

Table 2.4-3 Results of Noise Levels (Laeq) Monitoring at NV-3

(Commercial and Industrial Areas)
Date Equivalent Noise Level (Laeg, dB)
Day Time Evening Time Night Time
(7:00 AM — 7:00 PM) (7:00 PM — 10:00 PM) (10:00 PM — 7:00 AM)
15™ August — 16™ August, 2018 52 44 49
Target Value 70 65 60

Note: Target value is applied to the noise level during the operation stage in the EIA Report for Thilawa SEZ Development
Project (Industrial Area of Zone A).
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Table 2.4-4 Hourly Noise Level (Laeq) Monitoring Results at NV-1

T , dB) (Liacg, dB)
DAt Aiiae (Leq, dB) Ea(:l'l*gategory Target Value

6:00-7:00 60
7:00-8:00 61
8:00:9:00 61
9:00-10:00 61
10:00-11:00 60
11:00-12:00 61
12:00-13:00 60
13:00-14:00 61

14:00-15:00 66 61 »
15:00-16:00 61
14% August — 16:00-17:00 62
15* August 17:00-18:00 62
' 18:00-19:00 59
2018 19:00-20:00 60
20:00-21:00 60
21:00-22:00 60
22:00-23:00 59
23:00-24:00 58
24:00-1:00 58
1:00-2:00 57

2:00-3:00 58 58 70
3:00-4:00 58
4:00-5:00 58
5:00-6:00 58

Table 2.4-5 Hourly Noise Level (Laeq) Monitoring Results at NV-2

(LAeg, dB) (Laeq, dB)
Date e (Lissq: dB) Each Category Target Value

7:00-8:00 64
£:00:9:00 63
9:00-10:00 63
10:00-11:00 62
11:00-12:00 63
12:00-13:00 60

13:00-14:00 62 4 70
14:00-15:00 66
15:00-16:00 62
16:00-17:00 63
i 17:00-18:00 65
1167,&‘:13;‘:‘;_ 18:00-19:00 62
' 19:00-20:00 59

2018 20:00-21:00 62 60 65
21:00-22:00 58
22:00-23:00 56
23:00-24:00 56
24:00-1:00 51
1:00-2:00 49

2:00-3:00 46 53 60
3:00-4:00 51
4:00-5:00 55
5:00-6:00 52
6:00-7:00 55
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Table 2.4-6 Hourly Noise Level (Laeq) Monitoring Results at NV-3

(Liseq; dB) (Laeg, dB)
Date dos (Lc, dB) Each Category Target Value
7:00-8:00 54
8:00:9:00 51
9:00-10:00 53
10:00-11:00 49
11:00-12:00 48
12:00-13:00 48 52

13:00-14:00 59 70
14:00-15:00 53
15:00-16:00 53
16:00-17:00 52
15M August — 17:00-18:00 51
16 August 18:00-19:00 51
* 19:00-20:00 51

2018 20:00-21:00 52 44 65
21:00-22:00 52
22:00-23:00 56
23:00-24:00 51
24:00-1:00 49
1:00-2:00 50

2:00-3:00 48 49 60
3:00-4:00 49
4:00-5:00 49
5:00-6:00 50
6:00-7:00 52
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Vibration Monitoring Results

The results of vibration level are shown in Table 2.4-7, Table 2.4-8, and Table 2.4-9 respectively. Results
of hourly vibration level monitoring for NV-1, NV-2 and NV-3 are summarized in Table 2.4-10, Table
2.4-11 and Table 2.4-12. By comparing with the target vibration level in operation stage in EIA report for
Thilawa SEZ development project Zone A, all of results were under the farget values.

Table 2.4-7 Results of Vibration Levels (Lvio) Monitoring at NV-1

(Office, commercial facilities, and factories)
Date Equivalent Vibration Level (Lyio, dB)
Day Time Evening Time Night Time
(7:00 AM — 7:00 PM) (7:00 PM —10:00 PM) (10:00 PM — 7:00 AM)
14™ August — 15™ August, 2018 45 45 42
Target Value 70 65 65

Note: Target value is applied to the noise level during the operation stage in the EIA Report for Thilawa SEZ Development
Project (Industrial Area of Zone A).

Table 2.4-8 Results of Vibration Levels (Lvio) Monitoring at NV-2

(Office, commercial facilities, and factories)
Date Equivalent Vibration Level (Lyio, dB)
Day Time Evening Time Night Time
(7:00 AM - 7:00 PM) (7:00 PM —10:00 PM) (10:00 PM — 7:00 AM)
16™ August — 17" August, 2018 37 33 26
Target Value 70 65 65

Note: Target value is applied to the noise level during the operation stage in the EIA Report for Thilawa SEZ Development
Project (Industrial Area of Zone A).

Table 2.4-9 Results of Vibration Levels (Lvio) Monitoring at NV-3

(Office, commercial facilities, and factories)
Date Equivalent Vibration Level (Lyio, dB)
Day Time Evening Time Night Time
(7:00 AM — 7:00 PM) (7:00 PM - 10:00 PM) (10:00 PM — 7:00 AM)
15" August — 16™ August, 2018 27 22 21
Target Value 70 65 65

Note: Target value is applied to the noise level during the operation stage in the EIA Report for Thilawa SEZ Development
Project (Industrial Area of Zone A).

10



Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2018)

Table 2.4-10 Results of Hourly Vibration Levels (Lvio) Monitoring at NV-1

; (Lv10, dB) (Lyio, dB)
2L tun (Lv1e, dB) Each Category | Target Value

7:00-8:00 44
3:00:9:00 13
9:00-10:00 43
10:00-11:00 46
11:00-12:00 45
12:00-13:00 45

13:00-14:00 44 45 70
14:00-15:00 16
15:00-16:00 46
16:00-17:00 46
th 17:00-18:00 45
Iﬁs‘hilhg;j;t_ 18:00-19:00 5
» 19:00-20:00 13

2018 20:0021:00 45 45 65
21:00-22:00 47
22:00-23:00 45
23:00-24:00 42
24:00-1:00 42
1:00-2:00 42

2:00-3:00 42 ) 65
3:00-4:00 43
4:00-5:00 42
5:00-6:00 40
6:00-7-00 40

Table 2.4-11 Results of Hourly Vibration Levels (Lvio) Monitoring at NV-2

(Lvio, dB) (Lyio, dB)
Date DI (Las; dB) Each Category Target Value

7:00-8:00 39
8:00:9:00 38
9:00-10:00 36
10:00-11:00 36
11:00-12:00 37
12:00-13:00 34

13:00-14:00 36 & 70
14:00-15:00 36
15:00-16:00 38
16:00-17:00 39
16" August - 17:00-18:00 39
17 August 18:00-19:00 35
: 19:00-20:00 32

2018 20:00-21:00 36 33 65
21:00-22:00 29
22:00-23:00 32
23:00-24:00 26
24:00-1:00 19
1:00-2:00 19

2:00-3:00 17 26 65
3:00-4:00 21
4:00-5:00 22
5:00-6:00 22
6:00-7:00 29

11
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Table 2.4-12 Results of Hourly Vibration Levels (Lvio) Monitoring at NV-3

(Lo, dB) (Lyio, dB)
Date Time (Ly1o, dB) Each Category Target Value

7:00-8:00 28
8:00:9:00 23
9:00-10:00 26
10:00-11:00 26
11:00-12:00 26
12:00-13:00 25

13:00-14:00 28 % »
14:00-15:00 24
15:00-16:00 27
16:00-17:00 29
- 17:00-18:00 28
115 6"‘}2118;:;:; 18:00-19:00 29
» 19:00-20:00 24

2018 20:00-21:00 21 2 63
21:00-22:00 21
22:00-23:00 24
23:00-24:00 19
24:00-1:00 19
1:00-2:00 18

2:00-3:00 17 21 65
3:00-4:00 17
4:00-5:00 18
5:00-6:00 18
6:00-7:00 25
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Figure 2.4-6 Results of Vibration Levels (Lvio) Monitoring at NV-1
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CHAPTER 3: CONCLUSION AND RECOMMENDATION

By comparing with the target noise and vibration level in operation stage in EIA report for Thilawa SEZ
development project Zone A, all results were under the target values at NV-1, NV-2, and NV-3. (Referred
to section 2.4).

In conclusion of this environmental monitoring, there are no specific noise and vibration impacts to the
surrounding area of industrial area of Thilawa SEZ Zone A during this monitoring period.
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Soil Contamination Survey in Thilawa SEZ (Zone-A)

Survey Item

parameter for soil contamination survey are determined by referring to the parameter of soil content
observation of Japan and other countries as shown in Table 1.

Table 1 Survey parameter for soil quality

1 pH - - - -
2 Mercury mg/kg 15 610 -
3 Arsenic mg/kg 150 27 12
4 Lead mg/kg 150 750 300
5 Cadmium mg/kg 150 810 10
6 Copper mg/kg - - 100
7 Zinc mg/kg - . 300
8 Chromium mg/kg 250 640 .
9 Fluoride mg/kg = - -
10 Boron mg/kg - - =
11 Selenium mg/kg - 10,000 -

Source: Japan: Ministry of Environment, Government of Japan (2002), “Regulation for Implementing the
Law on Soil Contamination Countermeasures”
Thailand: Notification of National Environmental Board No.25, B.E. Thailand (2004), “other
purpose” class”
Vietnam: QCVN 03:2008/BTNMT, Applied “industrial land’, Vietnam.

Summary of survey points

The survey location is situated in Thilawa Special Economic Zone (Zone-A) areas, Thanlyin Township,
Yangon. There are five samples collected for soil quality survey.

Figure 1 Location map of the soil sampling points



The locations of survey points are shown in following table. The detail of each survey point is described
below.

Table 2 Summary of survey points

Sa:; I::: g Coordinates Description of Sampling Point

§-1 16°40'13.49" N About 40 m northeast of administration
96° 16' 29.89" E building.

S-2 16°40'10.74" N At the embankment area of the drain, near
96° 16'22.01" E main gate of Thilawa SEZ.

S-3 16°40'30.25" N At the drain from sewage treatment plant.
96° 16'34.86" E

S-4 16°40'24.29" N At damping area near retention pond.
96° 15'49.55" E

S5 16°40'32.36" N At the drain from the retention pond.
96° 15'49.81"E

5-1

S-1is situated in the southern part of the Thilawa SEZ Zone (A) area, and distanced about 40 m from
administration building. It was collected beside of the Trash Storage Building. Sometimes,
wastewater after cleaning that domestic waste is leaked and may sink into the ground. The soil
condition is fine to medium grained, reddish brown colored silty clay.

Figure 2 Soil quality sampling at S-1
5-2

S-2 was collected at the slope area of the retention canal, which is situated near the main gate of
Thilawa SEZ (Zone-A). It is beside of the Thilawa SEZ car road and intended to plant the trees along
the slop. The soil condition is fine to medium grained, reddish brown colored silty caly.




Figure 3 Soil quality sampling at S-2

S-3

5-3 is collected in the retention canal where wastewater from the centralized sewage treatment plant
is flowing into the retention canal. It is distanced about 5 m away from the junction of wastewater
discharge drainage and main rain water drainage. The soil condition is fine to medium grained,
yellowish brown colored silty clay.

Figure 4 Soil quality sampling at S-3

5-4

S-4 is collected from the soil disposing site which is located near Plot No.E-1 of TSEZ Zone-A retention
pond, about 40 m in distance. This dumping site is about 16,500 square meters where soil from
Thilawa SEZ Zone-A (Phase-2). The soil condition is fine to medium grained, reddish brown colored
silty caly.




Figure 5 Soil quality sampling at S-4
S-5

It is collected at the retention canal where wastewater is discharged from the retention pond of Plot
No.E-1 of Thilawa SEZ Zone-A. S-5 is distanced about 100 m from this retention pond. The soil
condition is fine grained, yellowish brown colored silty clay.

Figure 6 Soil quality monitoring at S-5

Survey Period
Soil sampling was carried out on 8™ and 9" May 2018.

Survey Method

For soil sampling, the standard environmental sampler (soil auger) was applied. The sampler
is a stainless-steel tube that is sharpened on one end and fitted with a long, T-shaped handle.
This tube is approximately three inches inside diameter. In order to refrain from
contamination, about 20-30 cm of top soil was removed by the sampler before sampling. Then
sample was taken and collected in cleaned plastic bag. Chemical preservation of soil is not




generally recommended. Samples were cooled in an ice box which temperature was under

4°C. Samples were protected from sunlight to minimize any potential reaction.

Field equipment used on site are also shown in the table.

Table 3 Field Equipment for Sediment and Soil Quality Survey

No. Equipment cégi':tarae Model
1 Soil Auger (for soil sampling) U.S.A AMS

The analysis method for each parameter is also shown in the following table.

Table 4 Analysis methods of soil quality

No. | Parameter Analysis Method

1 pH Atomic Absorption Spectrophotometer, Aqua-regia
2 Mercury (Hg) Atomic Absorption Spectrophotometer, Aqua-regia
3 Arsenic (As) Atomic Absorption Spectrophotometer, Aqua-regia
4 Lead (Ph) Atomic Absorption Spectrophotometer, Aqua-regia
5 Cadmium (Cd) Atomic Absorption Spectrophotometer, Aqua-regia
6 Copper (Cu) Atomic Absorption Spectrophotometer, Aqua-regia
7 Zinc (Zn) Atomic Absorption Spectrophotometer, Aqua-regia
8 Chromium (V1) Atomic Absorption Spectrophotometer, Aqua-regia
9 Fluoride (F) Atomic Absorption Spectrophotometer, Aqua-regia
10 Boron (B) Atomic Absorption Spectrophotometer, Aqua-regia
11 Selenium (Se) Atomic Absorption Spectrophotometer, Aqua-regia

Survey Result

Chemical properties for soil was analyzed in the laboratory of United Analyst and Engineering
Consultant Co., Ltd. in Thailand.

The result of soil quality analysis is presented as follow. The results are complied with the
proposed standard value of contamination.

Table 4 Soil quality result

55 | 51 70 |51 7.2 ) ] )

1 pH -

2 | Mercury mg/kg | ND | 0.0365 | 0.0454 | 0.0273 | 0.0329 | 15 610 E
3 Arsenic mg/kg | 2.28 1.28 1.36 1.67 1.12 150 27 12
4 | Lead mg/kg | 265 | 16.7 17.1 17.9 149 | 150 750 300
5 Cadmium mg/kg | 1.79 0.519 0.794 0.597 0.396 150 810 10
6 | Copper mg/kg | 31.7 20.7 25.6 21.9 18.0 = - 100
7 | Zinc meg/kg | 47.6 | 38.8 65.7 36.4 48.5 ; : 300
8 | Chromium | mg/kg | 163 119 115 121 92.1 250 640 -
9 | Fluoride mg/kg | 0.12 0.08 0.14 0.06 0.15 : - -
10 | Boron mg/kg | 48.6 38.0 33.9 34.5 28.6 ; E 2
11 | Selenium | mg/kg | 1.03 | 0.255 | 0.188 | 0.200 | 0.132 " 10,000 -
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M MJTD MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED

Thilawa Special Economic Zone (Zone A)

Development Project (Operation Phase)

Appendix

Ground Subsidence Monitoring Status
(Location- Admin Complex Compound)

April 2018 to September 2018

Environmental Monitoring Plan (Operation Phase)







Ground Subsidence Monitoring Status (Operation Phase)

Location Admin Complex Compound
Coordinate Points E=209545.508 N=1844669.443
Predefined Weekly Reading Subsidence
Month Date Level (m)-ASL Level (m)-ASL (m) Remark

15-Jul-16 +7.137 +7.137 0.000
Jul 22-Jul-16 +7.137 +7.136 -0.001
29-Jul-16 +7.137 +7.136 -0.001
5-Aug-16 +7.137 +7.136 -0.001
o 12-Aug-16 +7.137 +7.136 -0.001
19-Aug-16 +7.137 +7.136 -0.001
26-Aug-16 +7.137 +7.136 -0.001
2-5ep-16 +7.137 +7.136 -0.001
9-Sep-16 +7.137 +7.136 -0.001
Sept 16-5Sep-16 +7.137 +7.136 -0.001
23-Sep-16 +7.137 +7.136 -0.001
30-Sep-16 +7.137 +7.136 -0.001
7-Oct-16 +7.137 +7.136 -0.001
Gtk 14-Oct-16 +7.137 +7.136 -0.001
21-Oct-16 +7.137 +7.136 -0.001
28-Oct-16 +7.137 +7.136 -0.001
4-Nov-16 +7.137 +7.136 -0.001
Nov 11-Nov-16 +7.137 +7.136 -0.001
18-Nov-16 +7.137 +7.136 -0.001
25-Nov-16 +7.137 +7.138 +0.001
2-Dec-16 +7.137 +7.136 -0.001
9-Dec-16 +7.137 +7.136 -0.001
Dec 16-Dec-16 +7.137 +7.135 -0.002
23-Dec-16 +7.137 +7.133 -0.004
30-Dec-16 +7.137 +7.133 -0.004
6-lan-17 +7.137 +7.134 -0.003
13 13-Jan-17 +7.137 +7.134 -0.003
20-Jan-17 +7.137 +7.134 -0.003
27-lan-17 +7.137 +7.134 -0.003
3-Feb-17 +7.137 +7.134 -0.003
Feb 10-Feb-17 +7.137 +7.134 -0.003
17-Feb-17 +7.137 +7.134 -0.003
24-Feb-17 +7.137 +7.134 -0.003
3-Mar-17 +7.137 +7.134 -0.003
10-Mar-17 +7.137 +7.134 -0.003

Mar 17-Mar-17 +7.137 +7.128 -0.009 After earthquake
24-Mar-17 +7.137 +7.128 -0.009
31-Mar-17 +7.137 +7.128 -0.009
7-Apr-17 +7.137 +7.128 -0.009
Apr 21-Apr-17 +7.137 +7.126 -0.011
28-Apr-17 +7.137 +7.126 -0.011
5-May-17 +7,137 +7.126 -0.011
May 12-May-17 +7.137 +7.129 -0.008
19-May-17 +7.137 +7.131 -0.006
26-May-17 +7.137 +7.135 -0.002
9-Jun-17 +7.137 +7.135 -0.002
m 16-Jun-17 +7.137 +7.134 -0.003
23-lun-17 +7.137 +7.134 -0.003
30-Jun-17 +7.137 +7.136 -0.001
7-Jul-17 +7.137 +7.136 -0.001
July 14-Jul-17 +7.137 +7.136 -0.001
21-Jul-17 +7.137 +7.138 +0.001
28-Jul-17 +7.137 +7.136 -0.001
3-Aug-17 +7.137 +7.136 -0.001
Aup 10-Aug-17 +7.137 +7.137 +0.000
17-Aug-17 +7.137 +7.136 -0.001
24-Aug-17 +7.137 +7.137 +0.000







Predefined Weekly Reading Subsidence
Nreune D Level (m)-ASL Level (m)-ASL (m) i
1-Sep-17 +7.137 +7.136 -0.001
8-Sep-17 +7.137 +7.136 -0.001
Sept 15-Sep-17 +7.137 +7.136 -0.001
22-Sep-17 +7.137 +7.136 -0.001
259-Sep-17 +7.137 +7.136 -0.001
2-0ct-17 +7.137 +7.136 -0.001
9-Oct-17 +7.137 +7.136 -0.001
Oct 16-Oct-17 +7.137 +7.136 -0.001
23-Oct-17 +7.137 +7.136 -0.001
30-Oct-17 +7.137 +7.136 -0.001
6-Nov-17 +7.137 +7.136 -0.001
Nov 13-Nov-17 +7.137 +7.136 -0.001
20-Nov-17 +7.137 +7.135 -0.002
27-Nov-17 47,137 +7.135 -0.002
4-Dec-17 +7.137 +7.135 -0.002
Dec 11-Dec-17 +7.137 +7.135 -0.002
18-Dec-17 +7.137 +7.134 -0.003
26-Dec-17 +7.137 +7.134 -0.003
2-Jan-18 +7.137 +7.134 -0.003
8-lan-18 +7.137 +7.133 -0.004
lan 15-Jan-18 +7.137 +7.133 -0.004
22-lan-18 +7.137 +7.132 -0.005
29-Jan-18 +7.137 +7.132 -0.005
5-Feb-18 +7.137 +7.132 -0.005
Feb 13-Feb-18 +7.137 +7.132 -0.005
19-Feb-18 +7.137 +7.132 -0.005
26-Feb-18 +7.137 +7.132 -0.005
5-Mar-18 +7.137 +7.132 -0.005
Mar 12-Mar-18 +7.137 +7.132 -0.005
19-Mar-18 +7.137 +7.132 -0.005
26-Mar-18 +7.137 +7.130 -0.007
2-Apr-18 +7.137 +7.130 -0.007
Apr 9-Apr-18 +7.137 +7.130 -0.007
23-Apr-18 +7.137 +7.129 -0.008
30-Apr-18 +7.137 +7.129 -0.008
7-May-18 +7.137 +7.129 -0.008
May 14-May-18 +7.137 +7.129 -0.008
21-May-18 +7.137 +7.13 -0.007
28-May-18 +7.137 +7.13 -0.007
4-jun-18 +7.137 +7.13 -0.007
Jiria 11-Jun-18 +7.137 +7.131 -0.006
18-Jun-18 +7.137 +7.131 -0.006
25-Jun-18 +7.137 +7.132 -0.005
2-Jul-18 +7.137 +7.134 -0.003
July 9-Jul-18 +7.137 +7.134 -0.003
16-Jul-18 +7.137 +7.134 -0.003
24-Jul-18 +7.137 +7.135 -0.002
3-Aug-18 +7.137 +7.135 -0.002
13-Aug-18 +7.137 +7.135 -0.002
August
20-Aug-18 +7.137 +7.134 -0.003
27-Aug-18 +7.137 +7.135 -0.002
3-Sep-18 +7.137 +7.135 -0.002
Septémibiar 10-Sep-18 +7.137 +7.136 -0.001
17-Sep-18 +7.137 +7.136 -0.001
28-Sep-18 +7.137 +7.136 -0.001
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Appendix

General Waste Disposal Record

(Admin Complex Compound- April 2018 to September 2018)

Environmental Monitoring Plan (Operation Phase)







J& MJTD Waste Disposal Record

Location : Admin Complex Compound (Trash Room)
Disposal Site : Golden DOWA Eco-system Myanmar Co.,Ltd
Type of Waste : Waste from common area of Thilawa SEZ and Admin complex compound
No | Year Month Date Waste Disposal Time | Weight(Kg) Total Weight/month
1 2018 April 24-Apr-18 1 1080
1880
2 2018 April 24-Apr-18 1 800
3 2018 May 16-May-18 1 1300
1940
4 2018 May 16-May-18 1 640
5 2018 June 05-Jun-18 1 740
6 2018 June 05-Jun-18 1 1000 3000
7 2018 lune 29-Jun-18 1 1260
8 2018 July 02-Jul-18 1 1300
3420
9 2018 July 25-Jul-18 1 2120
10 | 2018 August 15-Aug-18 1 1740 1740
11 | 2018 | September 10-Sep-18 1 1800 1800







1z 7 fon o y to Waste Generat
3 '2‘-1 ﬁlm 9055
ﬁ oE Bet ot
_issuance "{(\C{C\ %0"'] ()‘ Y q .
Contractors “Waste genernur A Transporiation company Waste service company
: = ﬁ.'(‘(\ﬂw % Gy l}\ w‘»‘-ﬂ. i
‘ompany Name P JA . é[ M CA( M
o T)"\ff ‘ﬁmpn{ L
L ol : . e i
Kniﬁ SRR T , Nme Style of packing
ool Genoual (paste.
Waste |(CHazardous _ Qunnﬂty(Umt) Remark ]
: _ s
000! Wssie Profile code DQD‘ : 4
PIC(Name&Sign) Date of Comipletion.___
(Name&Sign) JL  |(Day Month, Year) WS
ransportation company “ 2 U“( ) o
RIS 20 b
iin (0 n GDP
Vaste service company l £
Designed by GOLDEN_'ﬁ(QWA ECO-SYSTEM MYANMAR CO., LTD.
o Pl I e e O e ’ /
. - ]
*Transporiation company fo Waste Generator
eah 2 |
8 Year) i3 ? Name&oign) = e '
e wpled [
e |G / AR 1 Issuer C
Number of BTa VAT (g | 5ide
issuance | v X i £ .
Zentractors Wasle generator ‘Iransporiation company Waste service company
mpany Name L We Cae 1 _ _
Tel
Kind Name Style of packing
[Non-Hazardous
Waste | [Hazardous Quaniity(Unit) Remark
Dihers
st | 1 .| ]
— T e |
o S 1 ' ey
!
n vl |
?-
N e R
| |- |
| 1 .
| | |






Poo\

[ Trmee | PlC(NamedSign) | - Dateof Compleion

Wasto serwce company

6CM

[
in

cwmomarente | OO0, s "wasw_sggﬁzmdﬁ 175 <A00I
- =T e | . PICﬁﬂme&Sagu) : ' Daie of Comipletion. |

Sk : f"m"‘”m’ . /(_Jﬁ "| ey Mouih, Yew)
Transportation o m ; 1/%" :
Transp mm‘ ompey {\ 1 ;L C/(\ Z‘;\-’ O%C:{é

(Meme&Sign) :

'.W'azté gervics company ( : /) \ e







i

" Year)
: s 29__June, 98
‘ Number of \
issnance 9999 180 Q%@
Contractors Waste gmemor Transportation compeany Waste service company
; ‘Eompmy Name n’h@ T’“\[ﬂ% i /"'IE[ \,‘ (:"{ EM
: Tel .~ —
£1 Name Style of packing
- _'_Wasu OHazardous Quantity(Unit) Remark

X LiOthees | 26 O ’/ﬂ

\:., Customer code 0561 ‘Waste Profile code P(OD‘

‘[ Trace —_ PIC(Name&Sign) Date of Completion

(Name&Sign) (Day Month, Year)

Yorne: 0t

issuance 94999 1RO6_AoN L
; Contractors W Trmportahon company Waste serwce company

1 m\ PN _)“'PO-P‘ ““'l 1t s

R

Company Name N .
: ‘ "fﬂ-r:_ﬁ[mr-m_rme Ur\ -
i Tel \
‘ Kind Name Style of pacldng
& . 0 - f \
(Teneal beledfe . :
"-'/ Waste | JHazardous * Quantity(Unit) Remark
] OOthers 7[[\[‘) [L 9
Customer code OOO! Waste Profile code A% OO\
Trace ﬁﬂﬁame&sign) Date of Completion
(Name&Sign) {Duy Month, Year)
4 i v EU.; ’ 55
Trapsporiation company i {a-- ¢
Ik -BENS

f
v | Weste service company {
r X

) S e







C-Slip

*Transportation company to Waste Generator I

B e T
.

1;’ 3 Day » Yean) - | (Neme&Sign) “ie
C4 Date of issuance 5 _(j-(-j';v ?C’f& I ,‘?‘ oy o

! ) 1 ssuer .
O | 1113 Boz 000% U=

. Contractors Waste genera:m Transportation company Waste service company

! t”\fer\rwr v JnPnh

| Company Name l GREM (= N

: l/}be ’[}(‘4;‘:(( Opd e

i; Tel {:{'c".\ : -
o i . Kind Name Style of packing

: - C‘TF nexal - (Dpste.

| Waste [OHazardous Quantity(Unit) N—— Remark

1. f Dot 1200 I /l

| 5 '

1" | Customer code Qoo! Waste Profile code F\OO |

Trace. | PIC(Name&Sign) Date of Completion
' (Name&:Sign) .. (Day Month, Year)
Transportation company H ﬁ}l <
l. ; (; ; t{\ . T
e s
! /./ ; \‘

i BEORLY (o) ju( 2018 S .
Number of | ST
issusmce ‘1‘1‘%‘% 1807 Q{Rq - |
- Contracters Mﬁﬁem«ralor : Tixmwen company © Waste service comipany
) 3’ . 3 ; . RN
Compeny Neme W v CEM GEM
owm e toppdl ' :
. Tel | 4 (\_‘ I
: Kind _ Name Style of packing
i on-H z"ﬂ“"- y - :
ﬁ A Greranl (voste |
Waste |JHazardous Quantity(Unit) - Remark
Dot pieohg
LUSygtomer code mi | Waste Prefile cede F{'}{ ﬁﬂ i
Wat . Trece PIC(Named:Sign) ~ Date of Completion
; -ﬁNam&'.Sagn) + J- (Day Month, Year)
P . ‘,q,.: w A iva , £ ‘:,...
n'anspanaﬁcn COImMpENY |- {r-; et
' "/QQC?’ 25.7. 145

..L.:( O,D\

?c*r_,:_ BCQ-SYSTI MVAT







1 : . i Waste Ge
Manifest C-Slip Transportation company to Waste Generator

Date of issuance s
Number of n [ q AW? {% T
o aqn
aatace €33 (gof oug,
Contractors ) " Waste generator 'h‘a.nsportaﬁon company Waste service company
Vi ﬂww A y i
Company Name {7 \To ("76 n ! ("Fé‘ﬁ'
hi (éfur« )@dm n ’
Tel
Kind Name Style of packing
on-Hazardous ]
N i Crereral Upde
Vaste | [JHazardous Quantity(Unit) Remark
Dlothers ¥ 40 [£ Fj
ustomer code ("\mi Waste Profile code m,o !
\ Trace _'P_IE(Name&Sign) ~ Date of Completion
(Name&Sign) f (Day Month, Year)
ansportation company i g .
N' s.' NEI'] HI u;p ;{\r( 46
Vaste service company

Designed by GOLDBN’ wowa BOO—SYSTEM ANMAR CO., LTD,

I -







“ BT | R et st g o et R S

e

Date of issuance

SETTOS TS

C-Slip

E’ : Manifest
C - . [(D=y Mouo®, Year)

M Year’

o) Spp |

Isguer

“Transportation company fo Waste Generator

Designed by GOLDEN WOWA ECO-SYSTEM MYANMAR CO., LTD.

A T
Number of ; ) ";_:_/_.
—— 191 Bn1 0056 &=
Contractors " Waste generator 3 Transportation company Waste service company
T\ IS Vg \f‘. i -
{ N Moo o ’,k‘:.'f'{r{?w nl
Tel e .
—— . Kind Name Style of packing
i Ll | | CNGn-Hazardous
: (ol Corste
Waste | [JHazardous Quantity(Unit) Remark
o 1800 lig
code i
g Customw 895) - Waste Profile code Agﬁl
e Trace PIC(Name&Sign) Date of Completion
F- Muip) - (Day Month, Year)
— f Transportation company. - I .
, T R
' | Waste service company | " \ t .JI \
e .







Ty
“ MJTD MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED

Thilawa Special Economic Zone (Zone A)

Development Project (Operation Phase)

Appendix

Sewage Treatment Plant Monitoring Record

April 2018 to September 2018

Environmental Monitoring Plan (Operation Phase)







Monitoring Parameters Result for STP(Phase-1)

Month Date ORP
nit . mv - ] i CoPt_| CoPt _ B
Aor | 0zeApr-t 7.48 =] 951 480 73 | e £
Apr | oa-Apr 722 | a7y 34 e 398 X0
Apc | OdApr-8 774 7 %__ 380 681 | 340 523 | ®e | 8 [ >100000 15 184 38 3 (X
Aor | 05-Aprt TAT st 582 1 48 £l 7
Apr | 06-Apr1 74 3155 | aa 750 378 75 | m 000
Apr_ | Ob-Aor-18 881 W75 420 1541 T FAE 3 2088 A "
Aor | i0-Apr8 6o | oazs 421 043 a7z 112 %0 3047 40 >160000. 115 [ET T ) 0 [X]
Ror | 11-Apr1s 804 3360 357 502 251 BTN 4 002
12-Apr-18 TAh 07 A 55 T3
Ao | 18-Ape-18 700 3438 35 541 Fram T 20 198 | o000 | 75 0828 | 34 Az 3 - 3 01
Ao | 1u-Apr-18 708 58 35 530 =8 LT R T | | 1 1 1 1 | I | | ] 1 | 1 1 1 | | 1 I | 1 | I | |
Aor | 20-Apr-18 710 3%7 323 821 27 113 &2 80
dor | 23-Apr18 708 3108 358 248 | na 19 002
Age | 2a-Agets 5.78 14 154 1120 560 B8 % R T ] - ;
Apr | 25-Apria T2 EIE] [E7] i F1] 127 2 T [TE 180000 KTF] [T =31 | e8 [
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dor | 27-Aprei8 7.38 2060 330 &0 431 267 0 30.01
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Monitoring Parameters Result for STP(Phase-2)
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CHAPTER 1: INTRODUCTION

L.1 Introduction of Mercury Detection by Regular Environmental Monitoring
for Zone-A Industrial Area

In order to monitor the water quality in Thilawa Special Economic Zone (SEZ) Zone-A industrial area,
Myanmar Japan Thilawa Development (MITD) have carried out regular water quality monitoring
periodically. It was occurred that two out of the seven water sampling points contained mercury on June
2017 in excess amount than the target value in Thilawa SEZ Zone-A which is stipulated in MJTD’s
Environmental Impact Assessment (EIA).

In addition, the figures of the mercury outside of Thilawa SEZ Zone-A were and are under the value of
National Environmental Quality (Emission) Guidelines (NEQG) which is guidelines of the Republic of the
Union of Myanmar enacted in 29" December 2015.

MITD reported to Thilawa SEZ Management Committee (TSMC) immediately once MJTD found the
excess of the target value on 14" July 2017. And also, MJITD reported to tenant company in Thilawa SEZ
Zone-A that the mercury was detect in water on 3 1% July 2017. Moreover, MITD increased to 23 sampling
points for additional monitoring (2 points are outside of SEZ Zone-A and 21 points are inside of SEZ Zone-
A) and monitoring frequency were around once per two weeks. The monitoring results of mercury in August
and September 2017 were not excess of MJITD EIA target value and much lower than the results of first-
time monitoring in June 2017 when mercury level was exceeded.

Site inspections were carried out at the site of tenant companies which are along retention canal and check
construction activities, operation status, waste management, chemical and material storage, pest control
activities to find the possibility sources for mercury detection.

TSMC has instructed 4 tenant companies who exceed the MITD EIA target value of mercury to analyze
their drainage water 23" August 2017. MJTD had tested the soil analysis inside Thilawa SEZ on 29", 30
August 2017 and all samples were below the standards in ASEAN countries (Thailand and Vietnam) and
Japan. Water analysis results of mercury is shown in Table 1.1-1.

Inside Thilawa | Retention Pond 0.006 Not Excess Excess
SEZ Zone-A Retention Canal 0.008 Not Excess Excess
Outside Thilawa | Downstream of

SEZ Zone-A Creek <0.002 Not Excess Not Excess

Sampling Date: 21* July 2017, Result Received Date: 28" July 2017

Inside Thilawa | Retention Pond 0.004 Not Excess Not Excess
SEZ Zone-A Retention Canal 0.03 Excess Excess
Outside Thilawa | Downstream of

SEZ Zone-A Croak <0.002 Not Excess Not Excess
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Sampling Date: 31° July 2017, Result Received Date: 7 August 2017

MJTD EIA Zone-A
Location Result (mg/l) NEQG Guideline Value ‘Target value
| | (R ) (0.005mg/1)
Inside Thilawa Retention Pond - -
SEZ Zone-A Retention Canal 0.068 Excess Excess
Outside Thilawa | Downstream of B ) -
SEZ Zone-A Creek
Sampling Date: 1% August 2017, Result Received Date: 11'" August 2017
. ‘MJTD EIA Zone-A
Location Result (mg/l) NEQG(?:;“““,[; YANe Target value
. (0.005mg/)
Retention Pond <0.002 Not Excess Not Excess
Inside Thilawa | Retention Canal 0.034 Excess Excess
SEZ Zone-A =
Doqa S 0.026 Excess Excess
rainage |
Outside Thilawa | Downstream of 5 Eayas
SEZ Zone-A Creek 0.008 Not Excess Excess
Sampling Date: 25" August 2017, Result Received Date: gt Septembcr 2017
MJTD EIA Zone-A
Location Result (mg/1) NEQG gglldeﬂne Value Target value
Gy, S (001 mpD) (0.005mg/l)
Retention Pond < 0.002 Not Excess Not Excess
Inside Thilawa | Retention Canal <0.002 Not Excess Not Excess
SEZ Zone-A oot
Dm_a o < 0.002 Not Excess Not Excess
rainage -
Outside Thilawa | Downstream of ’ "
SEZ Zone-A Creek < (.002 Not Excess Not Excess
Sampling Date: 8 September 2017, Result Received Date: 22™ September 2017
] 2 MJTD EIA Zone-A
Teniion Result (mg/l) NEQG(?:iIdenne Value Target value
: mg/l) (0.005mg/)
Retention Pond <0.002 Not Excess Not Excess
Inside Thilawa | Retention Canal <0.002 Not Excess Not Excess
SEZ Zone-A T ocat
D CAlOF <0.002 Not Excess Not Excess
n rainage
Outside Thilawa | Downstream of
SEZ Zone-A | Creck <0.002 NoBmiee L
Sampling Date: 22" September 2017, Result Received Date: 12 October 2017
' : MJTD EIA Zone-A
Location Result mgn) | NEQC. fg‘lﬂ"“"‘ Yaloe Target value
(0.005mg/)
Retention Pond <0.002 Not Excess Not Excess
Inside Thilawa | Retention Canal <0.002 Not Excess Not Excess
SEZ Zone-A Toet
- <0.002 Not Excess Not Excess
Drainage
Outside Thilawa | Downstream of <0.002 Not Excess Mot Exsie

\iEZ Zone-A

Creek

Note: Red color mentions the exceeded value for Mercury
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While the figure of the mercury in the water is currently under target value of EIA and the guideline value
of NEQG in SEZ Zone-A. Mercury is an accumulation related substance, thus this above event is not
causing neighboring environment and health and is also not affecting adverse impact because this event was
transient and the water quality level is below NEQG guideline value outside of SEZ (downstream of creek).

1.2 Purpose of Investigation for Mercury Detection

The purpose of this investigation for mercury detection is finding out the reason of mercury detection and
the source of the mercury. In addition, candidate plan for preventative control and proposed future counter
measures are considered in this investigation.
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CHAPTER 2: SCOPE AND METHODOLOGY OF STUDY

2.1 Scope of Investigation

The scope of this investigation includes;

° To consider mercury detection by construction and operation activities of tenant company
To consider mercury detection by natural origin

° To confirm the reliability of laboratory analysis

® To prepare a service completion report for this investigation

2.1.1 To Consider Mercury Detection by Construction and Operation Activities of Tenant
Company

This investigation includes reviewing of the list of chemicals usage in tenant company to grasp the
possibilities of usage for mercurial item, reviewing the tenant company inspection report, and consideration
about possibilities of mercury pollution by mercurial items usage by tenant company / construction
company.

In addition, confirmation of current situation of mercurial insecticide / herbicide usage in Myanmar will be
carried out. This survey includes the type of insecticide / herbicide which might be utilized in industrial area
of Zone-A SEZ, and consideration about possibilities of mercury detection by mercurial insecticide /
herbicide usage.

This survey will be conducted three construction companies and nine tenant companies in Thilawa Zone-A
SEZ to get information for pest control treatment.

Hearing survey will be conducted to get information from Plant Protection Division (Yangon Region),
Department of Agriculture (Kyauktan Township), to obtain information at the Environment Section of One
Stop Service for Thilawa Special Economic Zone Management Committee (TSMC), to get information
from construction and tenant companies in Thilawa SEZ and suppliers and users in order to find the possible
sources of mercury pollution in the area. Verbal discussion will be conducted to these stakeholders.

Data and information will be collected through hearing survey as follows:

> Information relating to the sources and toxicity of heavy metals

° Pesticide residue in water
° Urban pest control and the common pesticides
° Organic and inorganic mercury compounds

° The use of mercury containing fungicides
° Regulations regarding mercury compound in Myanmar
o The sales of pesticides from Thanlyin and Kyauktan township markets

2.1.2  Consideration of Mercury Pollution by Natural Origin

Existing monitoring results of water and soil quality will be reviewed together with data of water levels at
retention pond and will be considered about possibilities of mercury pollution by natural origin.
The following items will be reviewed;
o Existing Soil survey report
° Comparison of existing soil data and mercury contamination survey data
Regular water quality monitoring results (from September 2016 to December 2017)
° Additional water quality monitoring results (from July 2017 to September 2017)
° Weather and water level monitoring data
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2.1.3 Confirmation of Reliability of Laboratory Analysis

Existing monitoring results of water quality (which implemented in laboratory of Myanmar) will be
reviewed. The same sample results in Thailand and Japanese laboratory will be compared.

2.1.4 Preparation of Service Completion Report

A service completion report shall be prepared based on the scope of “2.1.17 to *2.1.3”.
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CHAPTER 3: CONSIDERATION OF MERCURY DETECTION BY
ACTIVITIES OF TENANT COMPANY

A study was made to identify the possible relevant sources of mercury which could have affected the

mercury level of the water that passes through the drainage canal of the Thilawa SEZ Zone-A. The use of

pesticides has been identified as a possible source of mercury for the following reasons:

1)  Previous land use of the area occupied by the Thilawa SEZ Zone-A is agricultural.

2)  Current land use of some of the areas within the vicinity of the Thilawa SEZ Zone-A is agricultural.

3)  Backfill materials used for elevating the land occupied by the Thilawa SEZ Zone-A may have come
from lands used for agricultural purposes.

4)  Landscaping and greening activities of the locators within Thilawa SEZ Zone-A uses pesticides.

5)  Construction contractors uses pest control chemicals to limit infestation within their construction area

6)  Pesticides in the past had mercury content and mercury is one of the chemicals known to be persistent
in soils.

A team was developed to identify the current activities within Thilawa SEZ Zone-A related to the use of

pesticides. The team was also tasked to study the current uses of pesticides and its availability outside the

facility.

The key informants identified included the following:

° Thilawa SEZ Zone-A Locators

. Thilawa SEZ Zone-A Contractors

° Pest control companies operating in the area

. Plant Protection Division, Department of Agriculture, Ministry of Agriculture, Livestock and
Irrigation

° Department of Agriculture, Kyauktan Township

. Suppliers of chemicals that are being used or maybe used within Thilawa SEZ Zone-A

This section highlights the results of the key informant interviews done with the above representatives and

the information that was provided either directly or as a result of the interviews.

3.1 Key Informant Survey of Thilawa Locators and Contractors

3.1.1 Locators and Contractors

A survey of three (3) construction companies and nine (9) locators (tenant) currently operating within
Thilawa SEZ Zone was undertaken between January and March. The list of the locators and contractors is
provided in Table 3.1-1 List of the Locators and Contractors.
Table 3.1-1 List of the Locators and Contractors

Tenant Companies Construction Companies
Lot No. (Al1-1) ¢ Penta Ocean Construction Co.
Lot No. (B20) ¢ Mindama Construction Co.
Lot No. (B3) e  Dagon Construction Company
Lot No. (B17)
Lot No. (B23)
Lot No. (A8)
Lot No. (C17)
Lot No. (B2)
Lot No. (DI8)

e (@& (® |® & @ o @

Based on the interviews done, it was learnt that the pest control service companies were hired to carry out
pest control treatment within their respective areas. During the construction and operation stage, chemical
treatment methods are carried out to control termites, rodents, mosquitoes, ants, cockroaches and other
flying insects.
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The pest control companies use chemicals that are imported into Myanmar. Most of the pest control service
companies use chemical treatments manufactured by Ensystex Inc (USA) and Sumitomo Chemical Co. Ltd.
(Japan). Other chemical treatment products being used are manufactured by VAPCO Veterinary and
Agricultural Products Manufacturing Co. Ltd. (Jordan), Sherwood Chemical Public Co. Ltd (Thailand),
Asiatic Agricultural Industries Pte Ltd ( Singapore), Bell laboratories, Inc., Ladda Co., Ltd (Thailand), Nisus
Corporation (USA), Agropharm Co. Ltd (UK), Arysta Life Science (India) and Syngenta Asia Pacific Pte.
Ltd. (Singapore).

=
s i

eticides used in Thilawa SEZ Zone-A
7 Flany
‘| It

[P sk

| Delete- Deltame- | C22H19Brz2 Nos VAPCO Environmental
2.5%EC thrin Veterinary Essentials Co. Ltd
and (Myanmar)
Agricultural 53,32nd St.,
Products Lower Block,
Manufacturin Ward (9),
g Co. Ltd Panbedan Tsp,
(Jordan) Yangon
0949249370
Nofar-1 Brodifacou | CsiH2:BrO; VAPCO Environmental
m Veterinary Essentials Co. Ltd
and (Myanmar)
Agricultural
Products
Manufacturin
g Co. Ltd
(Jordan)
Sherwacid | Deltametari | C22Hi19Br2Nos |  Sherwood Environmental
eD n+ + Chemical Essentials Co. Ltd
Piperonyl Ci9H3000 + Public Co., (Myanmar)
Butoxide CigH260s Ltd
+8- (Thailand)
bioallerthri
n
2 Mindama Able Cypermethr | C22HisCLl2NO3 Asiatic Titan Pest
in Agricultural | Management Co.,
Industries Pte Ltd
Lid Level 6, Suite 606,
(Singapore) 611 Hledan
Centre, Pyay Road
& Hledan Road,
Kamayut Tsp,
Yangon
09 44445 6212
Outri-gger | Deltamethri | CioH1oN4O Thai Titan Pest
n Company Management Co.,
Lid
Pesgu-ard D- CigH2504N Agricultural Titan Pest
FG 161 [Tetramethrin 4 + Chemicals (M) | Management Co.,
Cyphenothrin| C23H250:CN Sdn. Bhd. Ltd
(Malaysia)
3 Dagon Lot No. |Termidor 25| Fipronil Ci2H4Cl:Fs DDNA
(D6 + D7) | EC Fipronil N4OS 3, Aung Yadanar
Bayer - St., Aung Yadanar
German Housing,
Thingangyun Tsp,
Yangon
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No, | Construction | Tenant | Trade | Active | Chemical Pest Control
“| Company | Company | Name | Ingredients | Structure Service
09-250175856, 09-
797537513
4 Lot No. | Maxx-thor | Bifenthrin |C23H22CIF3O2| Ensystex 11 Number One Pest
(All-1) (100 10% wiv Inc Management
Water- (USA) Mudita Condo-2,
Based) West Ywar Ma,
Insein Tsp,
Yangon
09 964 993493
Prothor | Imidaclopri | CsH1oCINsO2 |  Ensystex Il Number One Pest
d 20% wiv Inc Management
WP (USA)
Bithor Bifenthrin | C23H2CIF3 02| Ensystex I Number One Pest
4.5% wiv | CoH1oCINs O2 Inc Management
Imidaclopri (USA)
d 5.5% wiv
Roden- Brodifacou | CaiH2:BrOs Ensystex II Number One Pest
thor m 0.005% Inc Management
w/w RB (USA)
Ensystex | Chlorfluazu |C20HsCl:sFsN3O|  Ensystex I Number One Pest
Requiem ron 0.1% 3 Inc Management
Termite Bait w/W (USA)
Hymen- Fipronil C12HaCloFs Ensystex 11 Number One Pest
opthor 0.01% wiw N4OS Inc Management
(USA)
Ultra-thor Fipronil C12H4Cl2Fe Ensystex Il Number One Pest
10% wiv N4OS Inc Management
SC (USA)
Esbio-thrin | Esbiothrin CisH2603 Sumitomo Number One Pest
Techni-cal 93% TG Chemical Co. Management
93% TG Ltd
(Japan)
Gokilaht TG| Cyphenothr | C2¢H2sNO3 Sumitomo Number One Pest
in 93% TG Chemical Co. Management
Lid
(Japan)
Gokilaht-S | Cyphenothr | C2sH2sNO3 Sumitomo Number One Pest
TG in 93% TG Chemical Co. Management
Ltd
(Japan)
Pynamin | D-allethrin Ci9 H2603 Sumitomo Number One Pest
Forte 90 EC| 81% EC Chemical Co. Management
(min) Ltd
(Japan)
Pesgu-ard [D-tetramethrin| CigH2sNO4 Sumitomo Number One Pest
FG 161 4% + C24H2sNO; | Chemical Co. Management
EC Cyphenothrin Ltd
12% EC (Japan)
5 Lot No. |Contrac All-| Bromadiolon| CsoH23BrO4 Bell Javelin Service
(B20) Weather e Laboratories, Limited
Blox Inc. Level 4, West
Entrance, 99
Condo, 99
Dhamazedi Road,
Yangon
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09450622263/64

Maxx-thor | Bifenthrin | C2sH2CIF: 02|  Ensystex 11 Javelin Service
10% wiv Inc Limited
(USA)
Lot No. | Pesgu-ard D- Ci9H2sNO4 Sumitomo Friend Termites
(B3) FG 161 tetramethri C24H2sNO3; | Chemical Co. | & Pest Solutions
n Ltd 99, Nan Da Wun
Cyphenothr (Japan) St, Bahan Tsp,
in Yangon
09-970100551, 09-
970100552
Bithor Bifenthrin | C23H2CIF: Oz Ensystex Friend Termites &
Dual Imidaclopri | CoHioCINs Oz | Australasia Pest Solutions
Action d Pty Ltd
Insect-
icide
Teme- Temephos | CisH2006P2S3| Ladda Co., Friend Termites &
guard 1% Ltd Pest Solutions
SG (Thailand)
TERRO - Sodium Naz[B4Os Nisus Friend Termites &
PCO Tertaborate |(OH)4]* 8H20 | Corporation Pest Solutions
Liquid Ant | Decahydrat (USA)
Bait ¢ (Borax)
Termi-dor Fipronil  [Ci2H4Cl2FeNs4 BASF Friend Termites &
scC 0S Corporation Pest Solutions
(Germany)
LotNo. | Bentacide | Pyrethroid |CxH9ClLNO;3 Agropharm
(B17) 250 EC | formulation Ltd Co.,
Cypermethr (UK)
in
Bithor Bifenthrin | C2sH22CIF3 Oz | Ensystex, Inc
Dual (45 g/L) | CoH1oCINs O2 (USA)
Action Imidaclopri
d (55 g/L)
Hymenopt Fipronil C12H4CloFs Ennsystex,
hor Ultra N4OS Ine
(USA)
Pesguard |Neo-Pynamin| CisH2sNO4 Sumitomo
FG-161 Forte (d- C24H2sNO3 Chemical
tetramethrin) Company,
(4.3% wiw) Limited
Golilaht (Japan)
(cyphenothrin)
(13.3% wiw)
Rodenthor | Brodifacou | CsiHa:BrO: | Ensystex, Inc
m (0.005%) (USA)
Sumi Pro SumiOne Ci9H300s Sumitomo
(0.1% wiw) Chemical
Golilaht - 5 Company,
(6.0% wiw) Limited
Piperonyl (Japan)
Butoxide
(10.0%
wiw)
Lot No. | Pyno-sect | Piperonyl Ci9H3005 Arysta
(B23) 10 Cis Butoxide LifeScience

9
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Noo Construction | Tenant Trade Active Chemical Product Pest Control
*| Company | Company | Name Ingredients | Structure Company Service
trans 40 | Hydrocarbon (India)
60 S
Permethrin | C21H20CLO:3
Tetramethrin | CioH2sNO4
Naphthalene CioHs
Benzenesul CeHsO:8
-fonic acid
Aromatics
Quest MC | Lambda- Ca3HisClIF3 Asiatic
Cyhalothrin NO; Agricultural
(2.5%) Industries Pte
Ltd
(Singapore)
Talon 4-hydroxy-3- Syngenta
Pellet (3-4'- bromo- Asia Pacific
4- Pte. Ltd.
biphenylyl)- (Singapore)
1,2,3,4-
tetrahydro-1-
naphthyl)
coumarin,
kaolin
9 Lot No. Pesguard D- Ci9H2sNO4 Sumitomo Number One Pest
(A8) FG 161 tetramethri C24H2sNOs Chemical Co. | Management Co.,
EC n 4%+ Ltd Ltd
Cyphenothr (Japan)
in 12% EC
Maxxt-hor | Bifenthrin | C23H2CIF3; Oz Ensystex Number One Pest
(100 Water-|  10% w/w Australasia Management Co.,
Based) Pty Ltd Ltd
Sumithion | Fenitrothio | CoHizNOsPS Sumitomo Number One Pest
20CS n 20.0% Chemical Co. | Management Co.,
Ltd (Japan) Ltd
Rodenthor | Brodifacou | CsiHzBrOs Ensystex Number One Pest
m 0.005% Australasia Management Co.,
w/w RB Pty Lid Ltd
Hymenopt Fipronil C12H4Cl:Fs | Ensystex, Inc | Number One Pest
hor 0.01% w/w N4OS (USA) Management Co.,
Ltd
Catchmast |[Polybuthylene|  (CaHs)s Number One Pest
er Polyisobuty- Management Co.,
lenes Ltd
VIC 80 Bifenthrin | C23H22CIF3 Oz Asiatic Number One Pest
SC 7.8% Agricultural | Management Co.,
Industries Pte. Ltd
Ltd
(Singapore)
10 Lot No. Permethri | Permethrin | Cz21H20Cl203 - Page Pest Control
(B2) n 50Ec Co.
11 PESGUA [D-tetramethrin| CioHas NOs Sumitomo Clean & Green
RD FG 4% + + Chemical Co. | Pest Control Co.,
161 Cyphenothrin|  CasH2sNOs3 Ltd Ltd
Lot No. 12% EC (Japan)
(C17) | SUMITH |D- Phenothrin| ~C23Hz60s Sumitomo Clean & Green
RIN Chemical Co. | Pest Control Co.,
10SEC Ltd (Japan) Ltd

10
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| Temant | Trade | Active | Chemical | Produet |
(Company | Name | Ingredients | Structure | Company |
Lot No. [Contrac Blox|Bromadiolone| CioHx;BrOs Bell Javelin Service
(D18) Laboratories, Limited
Inc.
13 Lot No. Javelin Service
(A18) Limited

Secondary information indicated that material safety data sheets (MSDS) for the chemicals being used by
the above pesticide companies are available online. Lot No. (B2) was the only company operating within
Thilawa SEZ Zone-A which did not identify the manufacturer of the chemicals that they are using. The staff
from Lot No. (B2) said that the pesticide they used was bought from a local company which did not provide
MSDS. From the list of pest control services company, Javelin Service Ltd. and Number One Pest
Management Co. Ltd. are more hired than the others.

Brodifacoum, d-tetramethrin, fipronil, bifenthrin and Cyphenothrin are the highly used chemical and
deltamethrin, imidacloprid and piperonyl butoxide are moderately used. The pesticides are mainly used for
mosquitoes, termite and ant. Liquid type is mostly found in the survey.

3.1.2 Pest Control Service Companies

Interviews with pest control service companies were made to provide further information on the chemicals
being used as pesticides. Companies operating within Thilawa and outside Thilawa were included in the
interview. These companies include Green Pest Management Co. Ltd.; OMIC Myanmar Inspection and
Surveying Co. Ltd; Myanmar Pest Control Service Co., Ltd.; and Mandalar Pest Control Enterprise.

Out of the four companies surveyed, the Green Pest Management Company is the only company that carried
out pest control service to a large extent. Green Pest Management provided pest control service at Thilawa
SEZ. It was learnt that the company used MSDS and the used insecticides had no mercury content. The
other companies provide mostly fumigation service.

3.1.2.1 Green Pest Management Co. Ltd

The pesticides being used by Green Pest Management is listed in Table 3.1-1 List of the Locators and
Contractors. The company provides service for controlling termite and general pests (mosquito, cockroach,
ant, rodent, fly and bird). These insecticides are manufactured by Ensystex (USA). They are chosen based
on quality of the formulation. As for the control of termite, construction stage treatment is usually done in
summer and operation stage treatment is carried out in the early rainy season. The guarantee period of
termite control is from three (3) to ten (10) years depending on the dosage of the insecticide. The main
termite control technique is spraying. The insecticides get dried within one hour and after that even if it
rains, the residue will not drain into the water.

Rodent control treatment is conducted fortnightly and bait and repellent technique is used. Cockroach and
fly are controlled with blattathor cockroach trap, blattathor insect monitor and vinegar fly trap.

Most of the insecticides are odorless water-based suspension type and there cause allergic reaction or
dizziness. Used containers or packages are buried in the ground and covered with limestone. Operators are
given trainings from Plant Protection Division and also from Ensystex (USA) on how to handle chemicals.
Green Pest Management has Hazard Analysis Critical Control Point (HACCP) certificate.

11




Service Completion Report for Investigation of Mercury Detection in Industrial Area of Thilawa SEZ Zone-A

Table 3.1-3 Pesticides used by Green Pest Management Co. Ltd

No.| Control Trade Name | Active Ingredients | Manufacturer| Technique Remark
. . Pre-
1 Maxxthor Bifenthrin Ensystex Spray 3
= ] construction
. . Post-
2 Prothor Imidacloprid Ensystex Spray ;
: construction
Termite - -
3 Ultrathor Fipronil Ensystex Spray Pre-& Post
Termite
4 Labyrinth Chlorfluazuron Ensystex Bait colony
elimination
5 Bithor Dual Bifenthrin, p—— G
Action Imidacloprid 4 il
r—
6 Ml 1Bml‘]ren - Ensyst Spra
T E
General Pest Turbo _miprotann, SR i)
Piperonyl Butoxide
Residual
7 Attrathor Fipronil Ensystex Spray effect &
attractant
Ant, Hymenopthor ; : Granular
8 Ensyst .
cockroach Ultra Fipeonil nsystex Bait
9 | Cockroach Blattathor Ultra Fipronil Ensystex Gel Bait
Rodenthor With a
t Brodifac Ensyst it
10 | Roden Block rodifacoum nsystex Bai canteal iols
11 | Rodent Rodenthor Soft Brodifacoum Ensystex Bait
1 Garlic Oil, White g
12 | Rodent Rodenthor Ra jarlic O1l, White Prisystex Repellent
Out Pepper
; Avi Bi srmint O1l,
13 | Bird s B Pcppf.nmn : Ensystex Repellent
Away White Pepper
Blattathor Food lure
Cockroach,
14 | . SERRaDF Cockroach Ensystex Trap coated on
insects
Trap glue board
Food 1
Cockroach, Blattathor SRR
15 | . : Ensystex Trap coated on
insects Insect Monitor
glue board
Vectothor
16 | Fly Vinegar Fly Ensystex Trap
Trap

(i) OMIC Myanmar Inspection and Surveying Co., Ltd

OMIC provides fumigation services for export cargo containers. Phosphine (PH3) tablets and methyl
bromide are used as fumigants. These fumigants are chosen based on their effectiveness. Pesticide
Registration Board of Myanmar allows methyl bromide to be used as restricted chemical for storage pest
control. After the methyl bromide in the cylinder is completely used up, it does not leave any residue and
the empty cylinders are sold to be used as LPG gas containers in homes. Phosphine tablet residue could be
left inside the container and it would be disposed by the imported countries.

(ii) Myanmar Pest Control Service Company

Myanmar Pest Control Service performs fumigation service for stored agricultural products. They no longer
provide service for pest control.
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(iii) Mandalar Pest Control Enterprise

At present, Mandalar Pest Control Enterprise conducts fumigation services for peas and beans, maize and
sesame. The company provides less service for termite and general pest control. Insecticides from Sumitomo
Corporation are mainly used for pest control. Termite control at construction stage is guaranteed for five
years. General pest control is served once per 45 days. All the operators have certificates and training from
Plant Protection Division.

3.2 Key Informant Surveys with Department of Agriculture

3.2.1 Plant Protection Division, Department of Agriculture, Ministry of Agriculture,
Livestock and Irrigation

A representative from the Plant Protection Division, Yangon Region, Department of Agriculture, Ministry
of Agriculture, Livestock and Irrigation was interviewed as part of the study. The salient points obtained
during the interview are provided below:

. Information relating to the sources and toxicity of heavy metals
° Pesticide residue in water
° Urban pest control and the common pesticides

e Organic and inorganic mercury compounds

o The use of mercury containing fungicides

. Regulations regarding mercury compound in Myanmar

o The sales of pesticides from Thanlyin and Kyauktan township markets

3.2.1.1 Sources and toxicity of heavy metals

The information includes:

(i)  Information on toxicity of Lead (Pb), Chromium (Cr), Cadmium (Cd), Arsenic (As), Nickel (Ni) and
Mercury (Hg).

(if)  Information on sources of contamination of mercury such as barometers, thermometers, hydrometers,
lamps producing ultra violet rays, in mercury boilers, manufactured from all mercury salts, mirrors,
as catalysts in oxidation of organic compounds, extraction of gold and silver from ores are the sources
of contamination of mercury. Sources and toxicity of heavy metals are attached in Appendix I.

3.2.1.2 Pesticide Residue in Water

With regard to the information on pesticide residue in water, pesticides are applied to crops and soils in
various formulations and with various application methods. In some circumstances, pesticides can reach
surface water the most likely routes being spray drift and run off from the surface of treated fields. The
properties of pesticides are water solubility, mobility in a variety of soil types, persistence in soils and rate
of hydrolysis. It is likely to reach surface or ground water based on their properties of the chemical and its
use pattern. When the pesticides are improperly used or where spillage or improper disposal occurs, there
is the likelihood that pesticides will reach surface or ground water and this could be clearly detected.

3.2.1.3 Urban Pest Control and the Common Pesticides

It was informed that high population density, congested living conditions and lack of proper sanitary
facilities serve as an excellent breeding ground for many urban pests such as mosquitoes, cockroaches,

house flies, rodents and ants. Termite build nests in the soil and are very dependent on soil for moisture/-—- =
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Among household insecticides, mosquitoes are common insects that bring many diseases such as malaria
and dengue fever. One of the mosquito control approaches is chemical control.

Insecticidal larvicides include temephos (ABATE) for clean water breeders and fenthion (BAYTEX) and
chlorpyrifos (DURSBAN) for polluted water breeders. Newer insecticidal larvicides including lpha-
cypermethrin (FENDONA), fenitrothion, permethrin and cyfluthrin can be used in both clean and polluted
water.

Insecticidal adulticides spray include malathion (both fogging and ultralow volume formulations),
fenitrothion (fogging) and synergized pyrethrins (fogging/ ULV).

Another household insecticide is termite that is considered to be amongst the most destructive insects in the
world. Pre and post construction chemical treatment methods are carried out to control. The best time and
least expensive method to protect structures against the termite attack is during the planning and
construction of the building.

Pre-construction treatment involves the drenching of the building sites with a water-based termiticide. Pest
control companies will invalidate any warranty provided against termite attack. The warranty period
provided by pest control companies for pre-construction is from 5 years for non-organochlorine
termiticides. Retreatment is necessary every 5 years with the current pyrethroid or organophosphate
compounds to ensure continuous protection.

Post construction treatment method is achieved by drilling holes into the flooring and injecting the liquid
chemicals into the ground. Foam methods of application are used to complement the treatment in voids
underneath concrete slab.

Cockroaches are primitive insects that require warmth, food and shelter to survive and breed.
Hydramethylnon, sulfluramid, abamectin, imidacloprid and fipronil are effective for cockroach control.
Cockroach baits are usually formulated in bait stations or as gel. Beside insecticides, insect growth
regulators (IGR) have also been used for cockroach control.

Ants are nuisance pests and potential mechanical vectors of diseases. Insecticides play a major role in the
control of various household ants. Some active ingredients used in residual spraying are bendiocarb,
carbaryl, chlorpyrifos, diazinon, propoxur and cypermethrin. Deltamethrin is the common active ingredient
in insecticidal dust.

Rodents cause major problems all over the world by exploiting the environment created by man. They
damage property by gnawing at woodwork and other parts of the structure of buildings. As agricultural
pests, rodents eat standing crops of rice, maize and many others. Where livestock animals are reared or food
is stored, rodents spread diseases and contaminate the food with urine, droppings and hairs.

Flies breed on a wide variety of human and animal wastes in the urban environment. The common house
fly breeds in decaying food and garbage throughout the year and is a serious nuisance to householders and
food preparation industries.

3.2.1.4 Organic and Inorganic Mercury Compounds

The organic and inorganic mercury compounds are persistent in the soil and on the surface of plants and
seeds. Organomercury compounds are more often used and generally more toxic to fungi than inorganic
mercury salts. They have a disinfecting and protective action and often considerable volatility. The
organomercury fungicides are ethyl mercury chloride, 2-methoxyethyl mercury chloride, 2-methoxyethyl
mercury silicate, phenylmercury acetate and phenylmercury chloride.

Inorganic mercuric chloride and the almost insoluble mercurous chloride are used for seed dressing and soil
application. Mercuric oxide has a similar effect.

3.2.1.5 The Use of Mercury Containing Fungicides

Before 1990, mercury containing fungicides were used in agriculture as seed treatment in Myanmar. These
rhaacaSare either paste or powder type. After 1990, local companies did not import mercury containing
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fungicides anymore while other alternatives are being used and the stocks were used up completely. The
trade names of the mercury containing fungicides are shown in the following table.

Table 3.2-1 Trade Names of the Mercury Containing Fungicides

1 Ethyl Mercury Chloride EMC, Encon, Hexasan

2 Mercuric Chloride Fungchex, Mersil

3 Mercuric oxide Aacuram-Tex, Kankerdood, Kankerex, Kankertox, Santar

4 Mercurous Chloride Calo-Gran, Calomel, Cyclosan, MC Turf Fungicide, Vita Calomel
5 Methaxysdid  Mercury Ceresan Universal thicken-beize

Silicate

Cekusil, Cresan Universal, Ceresol, Dyanacide, Falisan-HB- Saatgut-Nassbe,
HongNien, Kwiksan, Leytosan, Liquaphere, Maysan, Meran, Mersolite, Mist-o-
Matic, Nylmerate, Phenmad, Phix, PMAS Turf Fungicide, Purasan-SC-10,
Quicksan, Riogen, SC 110, SC 200, Scutl, Shinmerex, Shinmex

6 Phenylmercury Acetate

3.2.1.6 Regulations regarding Mercury Compound in Myanmar

In 1996, Pesticide Registration Board banned organic mercury compound and inorganic mercury compound
in accordance with the Prior Informed Consent (PIC) Procedure. In 2013, Pesticide Registration Board
updated the banned lists of pesticides including organic and inorganic mercury compound as described in
Table 3.2-2. The Pesticide Registration Board has the authority to issue notification about the official
banned pesticides. All the Persistent Organic Pollutants (POPs) included the list are strictly banned, as
Myanmar is a party to the Stockholm Convention on POPs, However, some of the pesticides from PIC list
can be imported with the permission of desi gnated national authority (DNA) for agriculture, as Myanmar is
not yet a party to the Rotterdam Convention.

Table 3.2-2 List of Banned Pesticides in Myanmar

I Aldicarb PIC List

2 Alchlor PIC List

3 Alpha Hexachlorocyclohexane POP List

4 | Arsenic Compound Carcinogenicity
5 Binapacryl PIC List

6 Chlordecone POP List

7 Chlorobenzilate PIC List

8 DNOC PIC List

9 Ethylene Dichloride PIC List

10 | Endosulfan POP List

11 | Ethylene Oxide PIC List

12 | Fluoroacetamide PIC List

13 | Heptachlor POP List

14 | Lindane (Gama Hexachlorocyclohexane) POP List

15 | Methomyl Cholinesterase inhibitor, Acute Toxicity in Human
16 | Methamideophos PIC List

17 | Methyl Parathion PIC List

18 | Monocrotophos PIC List

19 | Mirex POP List
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No. | Astive Ingre it : g
20 | Pentachlorophenol (PCP) PIC List

21 | Phosphamidon PIC List

22 | Tributylin Compound PIC List

23 | Aldrin PIC List

24 | Beta-Hexachlorocyclohexane (BHC) PIC List

25 | Captafol PIC List

26 | Chlordimeform PIC List

27 | Chlordane PIC List

28 | Cyhexatine PIC List

29 | Dieldrin PIC List

30 | Dinoseb PIC List

31 | Ethylene Dibromide (EDB) PIC List

32 | Endrin Oncogenicity
33 | EEN Neurotoxicity
34 | Inorganic Mercury Compounds PIC List

35 | Organic Mercury Compounds PIC List

36 | Parathion Ethyl PIC List

37 | Strobane Oncogenicity
38 2,45-Tand 24,5-TP PIC List

39 | Toxaphene Oncogenicity

3.2.1.7 Use of Dichlorodiphenyltrichloroethane (DDT)

In 2013, Pesticide Registration Board announced the restricted lists of pesticides including
dichlorodiphenyltrichloroethane (DDT). This substance was previously used as pesticide but has been found
to be poisonous to humans and animals. The use of DDT currently is restricted to vector control for malaria.
The restricted pesticides are described in Table 3.2-3. DDT from India and Indonesia, the pesticide from
Academy Pine Company and unknown pesticide are found in the market (28" street, Pabetan Township,
Yangon, Myanmar).

Table 3.2-3 List of Restricted Pesticides

No. ctive Ingredient  Growp i it
1 Nfethyl Br;nlicie o Fumigaﬁt = : 1:“
2 Phosphine Fumigant For storage pest control
3 Bromadiolone Coumarin For rodent control
4 Zinc Phosphide Inorganic For rodent control
5 Brodifacoum Coumarin For rodent control
6 Fenthion Organo Phosphorus For malarial control
7 D.D.T Organo Chloride For malarial control
3.2.1.8 Findings

According to the survey it was found that mercury containing fungicides are no longer being used in
Myanmar and there is no stock of mercury fungicide. Mercury was found only as fungicide and it was not
used for pest control treatment.
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3.2.2  Department of Agriculture, Kyauktan Township

The following information was received from the Department of Agriculture, Kyauktan township;

®  Over 150,000 acres have been cultivated in Kyauktan Township and, currently, one third carries out
Good Agricultural Practices (GAP). Paddy and green gram are planted in summer, paddy in rainy season
and green gram from winter. Most of the pesticides are used in winter crops. The common herbicides
are Primer, Galaxy and Pawn Killer. The common termiticides are Diadrin, Cypermethrin and Furadan.

® The main companies selling pesticides in Kyauktan township are Awba, Wisara, Zebra, Mega grow,
Ywet Sane, Annawrathar, Golden Lion, Minmahwar and Golden Dragon.

® Pesticide residue in surface water is one of the possible sources of water pollution. The source of
pesticide pollution from soil is less likely reason however it is possible when the pesticide container is
leaking.

¢ Thilawa SEZ includes both Thanlyin and Kyauktan township and soil for landfill in the SEZ was dug
from fallow land and high land which could not contain any pesticides.

* Approximate five trainings are conducted on the use of pesticide every year in the township.

3.2.2.1 Findings

According to the interview with the officials from Kyauktan Township, the possibility of pesticide as a
source of mercury from soil in Thilawa SEZ is less likely to be the reason because soil for land fill was
dug from fallow land and small hillsides. Fallow lands and small hillsides are not typically used for
agricultural purposes. Further, in Kyauktan township, trainings were conducted on the use of pesticides
every year although some farmers have little awareness because of the lack of education.

3.3 Available Pesticides in Yangon Area
3.3.1 List of Available Pesticides as Per Plant Protection Division

The Plant Protection Division (PPD) provided a list containing ten pesticides that are sold in Thanlyin
market and all of these are insecticides. The list of the insecticides from Thanlyin township markets are
shown in Table 3.3-1. Pesticides include cypermethrin 10%chlorpyrifos 50% EC + cypermethrin 5%, cyper-
methrin 10%, chlorpyrifos 50% EC + cypermethrin 5%, profenofos 40% + cypermethrin 5%, chlorpyrifos
48% EC, cypermethrin 10%, chlorpyrifos 50% W/V + cypermethrin 5%, cypermethrin 25% EC and
carbofuran 3%.

Table 3.3-1 List of Pesticides from Thanlyin Township as per PPD
inTwi AT T e L I Sy = s 3

T i) et IO Sy e 2
No: [ vads e/ {1 Ave wrer | B
SR P sy [0 T GRRE L [ SHsete 4 L sy
T- Myanmar Arysta Life
; . Arysta lifeScience Science Co., Lid
| Whitegold 10 Cypem;ethnn Ca:H1sCINO India Ltd. No.95, Padonmar St, Dagon
EC 10% 3 :
(India) Tsp, Yangon
01-256192
Tenchant 55 Chlorpyrifos 50% Gy ’PCSI 30 Parijat Industries Aventine Ltd
2 EC EC + CuHisCLNO (India) PVT.,Ltd. No. 126 (A), Kabaraye
Cypermethrin 5% g '9] (India) Pagoda Road, Bahan Tsp
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S Active Chemical Manufacturer Retail Company Name/
No. | TradeName |  poregient Structure (Company) Address
Marlarmyaing Co., Ltd
; i Myanmar No.531 - B, Marlar Myaing
3 MI{{T;; nger Cypelr g;ethnn CzHisCLNO Pesticides Industry | Ave, Pyay Rd, Kamayut Tsp.
‘ . ! Co. Ltd. (MPI) 01-501352, 503235
Chlorpyrifos 50% CsHiiClNOs Jiangxi Zhengbang Myanmar Shwe Thein
PS ; ; No.8A, Yuzana Road,
4 Number One EC+ CaoH1sCLNO Bio Chemical AveYeikMon Housin:
Cypermethrin 5% L Co.Ltd. (China) Y O
3 Hlaing Tsp
Nagarjuna Marlarmyaing Co., Ltd
Profex Profenofos 40% + 2 No.531 - B, Marlar Myaing
% Super44% EC | Cypermethrin 5% CzHisCLNO Agr;{;h;m}Ltd. Ave, Pyay Rd, Kamayut Tsp.
3 e 01-501352, 503235
Kingtai Myanmar Co. Ltd
: . Kingtai Chemical No.7A 47 Block Shwe Kan
s o
6 Foss 48 EC Chlorpyélgos W CQH”P(S]JNDS Ltd. Thar Yar Housing, Yangon
(Hong Kong) Pathein Road, Hlaing
Tharyar Tsp, Yangon
Nagariuna Marlarmyaing Co., Ltd
- Nagarjuna Cypermethrin Cz2H19CNO Aok fh in Lid No.531 - B, Marlar Myaing
Cyper-10 10% EC 3 ) “ng. ;¢ | Ave Pyay Rd, Kamayut Tsp.
= 01-501352, 503235
Chlompyrifos 50% | CoHiCINOs i“h.“i i Myanmar Vita Co.Ltd.
8 | i Toanen WV + PS - ‘hg“l“' ; ‘”I“C No0.940, Zatila (2) St, No,
aTsunami | oorethrin 5% | CaHiCLNO | °° “"f{ﬁ“a 9+ | 16/1 Ward, Thingangyun
WV 3 [Chi:{a] Tsp, Yangon
. Myanmar Awba
o | Tunder250 | Cypemethrin | CxHiCENO SAi‘;f:‘; oo No.95 - A, Kyaik Wine
EC 25% EC : C(Sin ot Pagoda St,, 8-mile.
gap Mayangone Tsp, Yangon
Network Marketing Ltd
ACI Formulation Building
10 Furan 3G Carbofuran 3% Ci2HisNOs Ltd. No.16 Bomoe Road San
(Bangladesh) Chaung Tsp, Yangon,
Myanmar

In Kyauktan township, ten pesticides are sold in the market and most of them are insecticides according to
PPT. List of pesticides from Kyauktan township markets are described in Table 3.3-2. They are
cypermethrin 10%, phosdrin 40% EC, chlorpyrifos, dimethoate, zeta cypermethrin, imidacloprid 10% WP,
dichlorvos 80% EC, chlorpyrifos 45.90 w/w + cypermethrin 4.59% wi/w, thiomethoxal 35%, pyriproxyfem.

Table 3.3-2 List of Pesticides from Kyauktan Township as Per PPD (2018)

o f el Active Chemical Retail Company Name/
No. | TradeName | pooregient |  Structure “Address
International Co. Ltd | FORWARD MYANMAR

No.34, Parami Road, Yankin
Township, Yangon,

(Taiwan) and

Cypermethri Forward (BEIHAI)

10% C2:Hi1sC1aNOs

1 Cymkill 10 %

HEPU Pesticide Co., Myanmar
Ltd 01-661002
(Taiwan)
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AgriGate Cro Mysmtiar Awbs
Phosdrin 40% | Phosdrin 40% ; P N0.95 - A, Kyaik Wine
2 C7Hi:06P Science, Pte Ltd. .
EC EC (Singapore) Pagoda St, 8-mile,
gap Mayangone Tsp, Yangon
MLM- Myanmar Peak Marlarmyaing Co., Ltd
: Chlorpyrifos Trading Pte. Ltd. No.531 - B, Marlar Myaing
0,
3 Pynplé(g o 40% EC CoHUCINDIRS (Singapore) Ave, Pyay Rd, Kamayut Tsp.
01-501352, 503235
Myanmar Arysta Life
Disietlioate Agrinoon Science Co., Ltd
4 Loko 40 EC ) CsHi2NOsPS: Enterprise Ltd. No.95, Padonmar St, Dagon
40% EC ;
(China) Tsp, Yangon
01-256192
Myanmar Arysta Life
FMC Corporation Science Co., Ltd
Zeta- Agricultural No.95, Padonmar St, Dagon
3 Fusy 10.8C Cypermethrin CaHisClNO Products Group Tsp, Yangon
(USA) 01-256192
Myanmar Diamond Light
‘g 5 ¢ Jiangsu Kesheng International Co., Ltd.
6 | Y2 ol midactopid. | GHWCING: | Group Share Co., | No.l14, Khayae St 21x22
’ Ltd. (China) Lane, Aungmyaythazan Tsp,
Mandalay
Myanmar Diamond Light
Dichlorvos Hubei sanoda Co International Co., Ltd.
7 Charge 80 EC 80% EC CsH7Cl:04P Ltd. (China) ks No.114, Khayae St, 21x22
! ’ o Lane, Aungmyaythazan Tsp,
Mandalay
Chlorpyrifos . Myanmar Awba
g | Cyclone 505 4590 wiw | CoHiICINOPS S‘:g;f"‘;tf’m No.95 - A, Kyaik Wine
EC Cypermethrin | Ca2HisClNOs (Smf'a g Pagoda St, 8-mile,
4.59% wiw sapor Mayangone Tsp, Yangon
Zebra
9 Shwe Thimee | Thiomethoxal CsH1oCINSOsS Makro Chemical No.258/262 Strand Road,
35% 35% SO (Thailand) 11th Floor, Classic Strand
Condo, Pabedan
Zebra
Shwe Pyri . Makro Chemical No0.258/262 Strand Road,
10 o wy | Poriproxyfem | CxoHisNO; (Thailand) 11th Floor, Classic Strand
Condo, Pabedan

3.3.2 Available Pesticides from Retail Shops in Kyauktan Township

There are 36 pesticide retail shops in Kyauktan township. Pesticides from retail shops are shown in Table
3.3-3. The pesticides sold from retail shops are Armo Vital 75% SP, Primer, Pawn Killer, Azphate 75% SP,
Dupont Prevathon, Furadan, Thein Cephate 75 SP, Galaxy 48SL, Sunup 48 SL, Harvest Tablet, Beno Cop
50 WP, Dozer 20 WP, Litosen 2 SL, Happy Rat Killer and Happy Pest Killer.
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Table 3.3-3 List of Pesticides from Retail Shops in Kyat_lktan_’rownship (2018)

Trade Name of =T ST T (ST P o e of
No. ‘Name Chemicals Manufacturer ‘Retail Company |
; Rallis India w
g || Aome Vit Acephate CaH10NOsPS Limited Aventins Einfin | Jomons
75% SP A Agri-culture
(India)
a5 C :ir;Gaet: Pte
2 Primer Dichloride Ci2H14Cla N2 SR ?| Myanmar Awba Herbicide
(27.6% wiv) L
(Singapore)
Pawn Glyphosate .
3 Killer (41.2% wiw) C:HsNOsP Myanmar Awba Agri-culture
AgriGate
. Myanma Awba -
Azphate Acephate (75% CropScience Pesticide
£ 75% SP wiw) CalgNQRS Pte. Ltd. Group Co,Ltd- | oo culture
(Singapore)
i3 Arysta -
5 Dupont  |Chlorantranili-prole CisH14BrCl:N Li feS'c P DuPont Company Pesticide
Prevathon (51.5 5/L 8C) sOn (In dia}c (Singapore) Pte Ltd | Agri-culture
Arysta
6 Furadan Furadan C12H1sNO3 LifeScience FMC Corporation | Agri-culture
(India)
Jiangxi
Thein ];i;f:;g]::i?:il Myanmar Shwe
7 Cephate 75 Acephate CaH1oNOsPS Co th d Thein Trading Co., | Agri-culture
SP SR Ltd
(China)
Syntech Interna-
g || S Glyphossis C:HgNOsP | tional Co., Ltd Shwe Herbicide
SL (48%) Ny
(China)
Sundat (S) Pte
Sunup 48 Glyphosate o ) oy
9 SL (48%) C:HsNOsP Ltd, (Singapore) |Golden Key Co., Ltd Herbicide
Happy Pest A
10 Killer Pesticide
Happy Rat Brodifacoum
A Killer (0.005%) Baslehny i
Shenyang
Harvest Afumiinian Harvest Diamond Light
12 Tablet Pho h'(;: us 6%) Agrochemical  |International Trading Agri-culture
sphide (36% Co., Ltd Co.,Ltd.
(China)
: Syntech
Beno Cop Copper Oxychloride| - Cuz(OH)sCl International  |AGT Agro Tech Co., o
13 (25%) + Benomyl + Fungicide
50 WP (25%) C1sHisNO Co., Ltd Lid
o 14K118IN4L3 ( China)
. . AgriGate Crop Myanma Awba
2 0
14 Dozer20 | Imidacloprid 20% C9H10CINs Oz | Science Pte. Ltd. Group Co.,Ltd.
WP WP ;
(Singapore)
Forward
15 Litosen 2 Nitrophenols 2% CoHNO (h:l:ian]i]:dm} Forward International | Plant Growth
SL wiv D i Co.,Ltd Regulator
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3.3.3 Available Pesticides Along 28" Street, Pabedan Township, Yangon

Insecticide survey was made in 28" Street, Pabedan Township, Yangon. Four (4) insecticides were bought
from retail shops in 28" Street, Pabedan township. These include Dichlorodipheny] trichloroethane (DDT
75% WDP) which is manufactured in Indonesia and Dichlorodiphenyl trichloroethane (DDT 750 WP)
which is from India. Pesticide, namely Academy is sold by Academy Pine Co., in liquid form. The other
one is unknown pesticide which is also liquid type. List of insecticides from retail shops in 28" street,
Pabetan Township, Yangon is shown in Table 3.3-4.

Table 3.3-4 List of Insecticides from Retail Shops in 28" Street

u.'

Insecticide for i
DDT 75% from
] WDP DDT C14HoCls ) AdL!]t !
Mosquitoes s
DDT 750 Hindustan Insecticide for -
2 WP DDT C14HoCls Insecticides Adult it i
Ltd. (India) Mosquitoes
3 Academy Unknown Unknown A.cademy. Dlsmfeqta}nt &
Pine Con: Germicide
4 Unknown Unknown Unknown from Thailand . Tem."[.e
insecticide

3.3.4 Findings

The Plant Protection Division (PPD) has a short list of available pesticides in the Thanlyin and Kyauktan
Townships. Retail shops are, however, selling other chemicals which are not in the list of PPD. Pesticides
containing DDT are still being sold along 28" Street in Pabedan Township despite the ban on the use of this
product.

3.4  Assessment of Key Findings

The locators and construction contractors operating in Thilawa SEZ Zone-A hires pesticide services
company to address the infestation of pests within their area of responsibility. Most of the pesticide services
company imports their pesticides from other countries, and from companies that has the necessary
documentation on the content and safety of their pesticides, including the materials safety data sheet
(MSDS). Only one pesticide services company, Lot No. (B2) could not produce the MSDS of the chemicals
they use as the local supplier that provides them pesticides do not have this information. The content and
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composition of the pesticides they use are not known. Further investigation may be required to confirm if
the company is not using chemicals containing mercury.

According to the survey made at the Plant Protection Division, Yangon Region and Department of
Agriculture, it was found that the likelihood of mercury contamination from insecticide in Thilawa SEZ
Zone-A could be minimal as the import and use of mercury containing compounds were banned in Myanmar
since 1996. Moreover, mercury containing fungicides are also no longer used in any country. However, it
should be noted that the farmers in Kyauktan may still be using pesticides that have mercury due to their
lack of awareness despite the trainings given by PPD.

According to the PPD, the pesticides being sold in Thanlyin and Kyauktan Townships are mostly imported
to Myanmar from countries like China, India, Singapore and Bangladesh. Myanmar Pesticides Industry Co.
Ltd. is the only local company listed by PPD that produces pesticides.

Among pesticides that are sold in the market in Yangon, Academy Pine is selling pesticides with no declared
content and composition. Another local brand of pesticide is being sold in the market with no label on its
content and composition. Further investigation may be required to confirm the composition of these two
products, especially on its mercury-content.
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CHAPTER 4: CONSIDERATION OF MERCURY DETECTION FROM

NATURAL ORIGIN

4.1 Weather and Water Level Monitoring

Weather monitoring system and water level sensor were installed at Thilawa SEZ in June 2017 and each
parameter (including precipitation and water level of retention pond/canal) were monitored every 10
minutes. Considering the relativity between the water anal ysis result and weather, daily data of precipitation
and water level of retention pond are collected as follows.
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Figure 4.1-1 Result of Weather/Water Level Monitoring from June 2017

4.2 Comparison Result of Water Analysis and Weather/Water Level

Monitoring

I h

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

Water Level (m)

Below graph shows the comparison result of water analysis and weather/water level monitoring. Red arrows
show the sampling date when mercury exceeded the target value, while yellow ones show the date when

mercury did not.

This graph shows that the samples after long rainy days like the end of July have higher mercury than those
in the end of August and early September when there were no long rainy days.

23

S NADEN
2>

60

7
T

D

%5_{1?*0_?-




Service Completion Report for Investigation of Mercury Detection in Industrial Area of Thilawa SEZ Zone-A
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Source: Weather Monitoring System in Thilawa SEZ 2017, MITD
Figure 4.2-1 Result of Water Analysis and Weather/Water Level Monitoring

Below Table 4.2-1 shows the total volume of rainfall for three days right before each sampling date. It
seems that there is no strong relationship between them.

2017/6127
Analysis
2017/7/21 Fri Water Regular 1 out of 3 (Canal)
: 82.5
Analysis
2017/7/28 Fri Water - 1 out of 6 (Canal) 58.7
2017/7/31 Mon Water Regular 1 out of 1 (Canal)
) 12.4
Analysis
2017/8/1 Tue Water Regular 3 out of 4 (Pond & Canal & :
; 3 17:3
Analysis outside)
2017/8/1 Tue Water Self 9 out of 23 (Canal & Inside 173
Factories 25
2017/8/25 Fri Water Regular 0 out of 4
: 14.3
Analysis
2017/8/29 - Tue - Soil - 0 15.6
8/30 )
2017/9/8 Fri Water Regular 0 out of 4 41.0
Analysis )
2017/9/22 Fri Water Regular 0 out of 4 141
Analysis )

*QOrange highlight shows that some samples have exceeded Mercury.
1) Total rainfall for 3 days right before the sampling date (e.g. total precipitation of 6/24-26 for 6/27)
Source: Announcement Letter (MJTD), Analysis Report (DOWA), etc.

43 Confirmation of Mercury Detection by Natural Soil

The comparison results of mercury contamination in soil for EIA Report of Thilawa SEZ Zone-A and Zone
B and MJTD Self-Monitoring are shown in Table 4.3-4. The mercury parameter showed significantly lower
levels than the examined standards in Japan and Thailand.
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Survey Method for In and Around Thilawa SEZ
(1) Methodology
1) Standard Method

In the course of survey, sampling procedure, sample preservation and sample analysis recommended
in standard operating procedure of U.S. EPA (SOP-2012, SOP2016, and SOP 2003) were referred.

2) Sampling and preservation method

For soil sampling, the standard agricultural sampler (soil auger) was applied. The sampler is a stainless
steel tube that is sharpened on one end and fitted with a long, T-shaped handle. This tube is
approximately three inches inside diameter. In order to refrain from contamination, about 20~30cm of
top soil was removed by the sampler before sampling. Then sample was taken and collected in
cleaned plastic bag. Same as sediment sample preservation, chemical preservation of soil is not
generally recommended. Samples were cooled in an ice box which temperature was under 4°C.
Samples were protected from sunlight to minimize any potential reaction.

3) Analysis method
The analysis methods for each parameter are shown in Table 4.3-1.

Table 4.3-1 Analysis Method for Sediment and Soil Samples
No. | Parameter Analysis Method

1 Mercury (Hg) Atomic Absorption Spectrophotometer, Aqua-regia

(2) Laboratory

Chemical properties for soil were analyzed in the laboratory as shown in Table 4.3-2.

h a SEZ
29" July 2013 STIL, ST2 Applied Zone-A
; Geology EIA Report of Thilawa SEZ
2 29" April 2013 STI1 Department, ey
3 14" December | SO-1, SO-2, Myanmar EIA Report of Thilawa SEZ
2015 SO-3, S04 Zone B
29th_3(h S-1,8-2,
August 2017 S-3,5-4
S-5,
2930t B12-Org,
August 2017 B12-DP1,
-DP 4
i | g -
4 29th_3h Cl-Ore. Bangkok, MIJTD Self-Monitoring
15 Thailand
August 2017 C1-D1.
Cl1-D2
C2-Org,
29th_3yth C2-D1,
August 2017 C2-D2,
Cl6-Org
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(3) Instrumentation
Field equipment used on site are shown in Table 4.3-3.

Table 4.3-3 Field Equipment for Soil Quality Survey

No. Equipment

1 Soil Auger (for soil sampling)

(4) Survey Result
(1) Soil quality
Below Table 4.3-4 shows the result of soil analysis for mercury in and around Thilawa SEZ. According to

the results, there is no mercury contaminated soils. Therefore, the possibility of mercury detection by elution
from soil is considered to be extremely low.

Table 4.3-4 Result of Soil Analysis for Mercury in and around Thilawa SEZ

No. Date Unit | Result (1) | Result 2) | Result(3) | Result (4) : - Reference
i ooy | ' EIA Répnﬁ of
o | s (ST2) : :
1 29™ July 2013 mgkg 0.002 0.004 Th;z;:f:iEZ
ST1 EIA Report of
2| 29" April 2013 | mgkg s . ) Thilawa SEZ
] Zone-A
EIA Report of
14" December SO-1 SO-2 S0O-3 SO-4 :
= 2015 mg/kg ND ND ND ND s . Takds ISSEZ
29130t ok S-1 S-2 S-3 S-4
August 2017 | MEXE ND ND ND ND
2930 iglk S5 B12-Org | BI2-DPI | BI2-DP2
i August 2017 & ND ND ND ND MITD Self-
29™-30" o/k B23-Org C1-Org C1-DI C1-D2 Monitoring
August 2017 | MEXE ND ND ND ND
291300 sk C2-Org C2-DI C2-D2 Cl16-Org
August 2017 & ND ND ND ND
ND: Not Detected
Source: MITD
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CHAPTER 5: RELIABILITY OF ANALYSIS RESULT

5.1 Comparison of Mercury Analysis Result in Three Countries Laboratory

[n order to verify the veracity of laboratory analysis for mercury, triplicate samples were collected for water
quality sampling points SW-1 and SW-5. The samples were brought to Golden DOWA Ecosystem
laboratory in Myanmar, OSUMI Co., Ltd laboratory in Japan and SGS laboratory in Thailand for analysis.
The samples were collected on 25" August 2017. Samples were cooled in an ice box which temperature
was under 4° C and was immediately sent to the laboratory for analysis.

The laboratory analysis showed that the mercury levels of the samples submitted were below the detection
limit of the laboratory although the three laboratories have different detection limits. Myanmar laboratory
measured <0.002 mg/L, the Japan laboratory measured <0.005 mg/L and the laboratory in Thailand showed
levels <0.0005 mg/L. Although the detection limit of the three laboratories differ, it can be deduced that the
analysis by the three laboratories are accurate and repeatable.

Table 5.1-1 Comparison of Mercury Test Results in Three Country
Myanmar, Japan and Thailand :

“MJTD Self-

1 Myanmar 25-Aug-17 mg/L <0.002 <0.002 Max. 0.005 Monitoting
MITD Self-

2 Japan 25-Aug-17 mg/L <0.005 < 0.005 Max. 0.005 Monitring
3 Thailand | 25-Aug-17 | mgL | <0.0005 | <00005 | Max.0005 | MoTDSelF
onitoring

Source: Japan: Ministry of Environment, Government of Japan (2002)
Thailand: Notification of National Environmental Board No 25, B.E. (2004),” other purpose” class

5.2  Confirmation on Existing Results of Semi-annual Monitoring in Thilawa
SEZ Zone-A

A comparison of the semi-annual monitoring results for SW-1 and SW-5 from on Oct 2016, June 2017 and
Dec 2017 showed that the total suspended solids, total coliform and color parameters continuously exceed
the allowable level. Although mercury can be bounded to silt and soil resulting to a higher mercury
concentration during sampling, the results appear to have no correlation on mercury levels and suspended
solid levels. Further, the suspended solids levels also appear to have no direct correlation to rainfall, except
the potential for run-offs to have diluted the water in the drainage canal which led to lower suspended solids.
The drainage canal is a concrete canal and receives run-offs from areas that are cemented, and as such, are
expected to have limited silted water contribution. The high total coliform level indicates the contamination
from domestic wastewater. The consistent high total coliform level for the drainage canal indicate possible
continuous discharge of domestic wastewater into the drainage. As such, the source should be identified.
Color is a function of total and dissolved suspended solids (Canadian EQG, 2001). In the case of SW-1 and
SW-5, the limited data precludes a statistically acceptable correlation. This can, however, be statistically
tested once more sampling data are made available.
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Table 5.2-1 Comparison of MKI Semi-Annual Monitoring Results (Oct 2016 to Dec 2017)

Sampling Date 18-Oct-16 27-Jun-17 5-Dec-17 18-Oct-16 27-Jun-17 5-Dec-17 Target Value
; Regular Regular Regular Regular Regular Regular ‘Regular
No. | Parameters | Monitoring | Monitoring Monitoring Monitoring Monitoring Monitoring Monitoring
SW-1 SW-1 SW-1 SW-1 SW-5 SW-5 SW-5
1. |Temperature ' 35 28.6 33.6 33 30.0 321 Max. 40
pH - 7 7.2 8.2 7.5 7.9 8.0 5.0~-9.0
Suspended
3. solid (SS) mg/L 982 90 226 120 120 26 Max. 30
Dissolved
4. oxygen (DO) mg/L 4.76 7.38 6.17 6.71 6.59 437 -
5. |BOD(5) mg/L 9.35 0.00 8.76 4.48 0.00 7.58 Max. 20
6. |COD (Cr) mg/L 2380.0 9.0 9.0 4.6 9.0 11.6 Max. 70
7. [Touleoliform| oo™ | 90.000 160,000 92,000 160,000 | >160,000 | >160.000 | Max.400
Total nitrogen
8. (T-N) mg/L 31 2.4 49 1.2 3.8 1.1 80
Total
9.  |phosphorous mg/L 0.606 <0.05 < 0.05 0.27 <0.05 0.073 -
(T-P)
10. | Sulphide mg/L 1.188 0.363 0.248 0.508 0.488 0.046 Max. 1
11. |Free chlorine mg/L 8.0 1.9 0.1 2.8 24 <0.1 Max. |
TCU
12. [Color (True Color] 8.75 3.50 10.74 5.62 7.64 13.62 -
Unit)
13.  |Cyanide mg/L 7.00 0.018 0.030 0.147 0.027 0.002 Max. 0.2
14. | 0Oil and grease mg/L 320.25 <3l <3l <34 <3.1 <31 Max. 5
15. |Formaldehyde mg/L 0.490 0.120 0.050 0.202 0.163 0.017 Max. 1
16.  |Phenals mg/L 0.032 < 0.002 < 0.002 0.028 < 0.002 < 0.002 Max. 1
17.  [Mercury mg/L < 0.00054 0.006 < 0.002 < 0.00054 0.008 <0.002 Max. 0.005
18. |Zinc mg/L 0.054 0.060 0.01 0.042 0.048 < 0.002 Max. 5
19.  |Arsenic mg/L 0.022 0.016 0.014 0.012 0.02 0.012 Max. 0.25
20. |Chromium mg/L < 0.002 <0.002 0.018 <0.002 <0.002 <0.002 Max. 0.5
21.  |Cadmium mg/L <0.001 =0.001 < 0.001 < 0.001 < 0.001 < 0.001 Max. 0.03
22. |Selenium mg/L =0.01 =0.01 < 0.01 =0.01 <0.01 <0.01 Max. 0.02
23. |Lead mg/L < 0.002 0.012 < 0.002 < 0.002 0.018 0.018 Max. 0.2
24, |Copper mg/L 0.004 0.006 < 0.002 = 0.002 0.104 = 0.002 Max. 1
25. |Barium mg/L 0.048 0.038 0.052 0.036 0.050 0.032 Max. 1
26.  |Nickel mg/L 0.052 0.036 0.03 0.028 0.046 0.004 Max. 0.2
TON
(Threshold
27. |Odor Odor 200 1 1 1 1 1 -
Number)
28. |Flow Rate m'/s 0.44 0.245 0.097 0.093 0.266 0.006 -

Source: Myanmar Koei International Ltd.
Note: Red color means the exceeded value than target value.
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CHAPTER 6: CONCLUSION AND FUTURE COUNTER MEASURE

6.1 Conclusion

Table 6.1-1 below shows the findings of the study undertaken on possible sources of mercury levels
within the development area of the Thilawa SEZ Zone-A.

Table 6.1-1 Potential Sources of Mercury According to the Results of the Study

Source Findings
Anthropogenic Use of pesticides, chemical | e Past and present uses of pesticides may have affected the soil in
sources pest controls, herbicides the area within and in the vicinity of Thilawa SEZ Zone-A. The
and fungicides residues from these pesticides may have entered the drainage

system through run-offs.
* Lot No. (B2) is using pesticides without a Materials Safety and
Data Sheet (MSDS). The content of the pesticides they use are
not known.
Academy Pine Company are selling pesticides with unknown
chemical content.
* An unbranded pesticide with an undeclared chemical content is
being sold in the market.

Natural causes Presence of mercury during | e The mercury concentration results were not observed fo be high
heavy rainfall or runoffs after days of heavy rainfall
Natural causes Presence of mercury on soil | e Mercury concentration of soil samples were way below the
samples nominated target value of Japan and Thailand, with most of the
results showing concentrations below the detection limit of the
laboratory.
Natural causes Water quality sampling e Semi-annual water quality sampling results consistently show
results of semi-annual suspended solid levels above the allowable target value of
monitoring maximum 30 mg/L increase, while color also showed results

above the target value. However before and after mercury
exceeded events, mercury levels were lower than the limit of

detection.

Laboratory Analysis | Comparison of laboratory * The three laboratories who undertook the analysis of triplicate
results done by three water samples collected in two sampling stations all returned with
laboratories in three comparable results despite having different detection limits. All
different countries samples were below the NEQG.

The results of the study indicate that the past and present use of pesticides that may contain mercury
within and outside Thilawa SEZ Zone-A. And may have left soil residues that contributed to the
mercury levels in drainage waters during the rainy season sampling in 2017. It should be noted though
that laboratory results on soil sampling done during the EIA stage and the subsequent monitoring
resulted to non-detected.

It is recommended that continuous frequent monitoring of the mercury levels in water samples be
undertaken until the results continuously show levels within the NEQG. A review of the sampling points
may need to be undertaken to identify potential contributors to the increase in mercury levels in drainage
water. A summary of countermeasures has been formulated in Section 6.2Future Countermeasures.
TSMC should also require all the landscaping and greening contractors, as well as pesticides control
service contractors to provide them information on all chemicals being used in Thilawa SEZ Zone-A to
be certain that no mercury-containing chemicals are being used and that the chemicals are registered
with the Pesticide Registration Board.

6.2 Future Countermeasures

Figure 6.1-1 shows the procedure that can be implemented should a similar event as to the increased
mercury level occur within Thilawa SEZ Zone-A. The proposed a countermeasure and not preventative
measure. It was prepared to provide assistance in addressing any potential contamination identified or
if there are contaminants that have been accidentally released in the environment or in drainage canals.

i
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Action 1 Emergency measures provide the immediate measures to counter any potential release of
contaminants, or when contamination has been confirmed through laboratory analysis. The first level
of action is to limit the spread of contaminant/s through shutting off the source or stopping the operation
of the source of contaminants, and setting up physical barriers to limit the spread of the contaminant/s.
Action 2 Report and communications provide the step by step process in preparing the incident report
and providing a copy of the incident report to proper authorities and to stakeholder representatives,
especially the local government unit which has jurisdiction of the area that may be affected.

Action 3 Investigation of environmental damage provides for the process in identifying the magnitude
and extent of the impact of contamination on physical and biological environmental aspects and
disseminating the information to concerned stakeholders.

Action 4 Actions after water pollution incident is on the development of control measures to and to
formulate monitoring schemes to assess if the impact has already been addressed. If impact persists,
monitoring should continue and other control measures may need to be implemented.

Figure 6.1-2 shows the proposed reportorial protocol if there will be any exceedances to the adopted
water quality standards. The water quality monitoring results will be compared with the MITD adopted
water quality standards and if exceeded, the results will be compared with the National Environmental
Quality (Emission) Guidelines (NEQG).

If the result returns within the limits of NEQG, the results will be communicated immediately with
0SSC Environmental Section, TSMC, JICA and any other concerned agencies. Should the result be
beyond the allowable levels of NEQG, the results will immediately be communicated with the OSSC
Environmental Section, TSMC, JICA, and will be announced to the Public to prevent any potential
adverse impact to the community. In any which case, continuous monitoring will be undertaken until
the exceeded parameter/s has obtain levels within the MJTD standards.
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Water pollution incident is occurred

Action 1: Emergency measures

(1) Measures on prevention of
leakage & discharge

- Close gates

- Put sandbags (small channel)

- Stop operation of facilities

(2) Measures on prevention of
expansion of pollution &

environmental damage
a. Oil leakage

- Set up oil fence

- Removal by oil mat

b. Other pollution substance

- Neutralizing (no one uses
water in the downstream)

- Dilution (waiting for rain)

- Collection by ladle or bucket
(secure safety, available
space)

- Collection by pump or
vacuumed car (secure storage,
available space)

¢. Ground pollution

- Remove polluted soil

- Install pumping well

Action 2: Report &
communications

(1) Report

- Personincharge

- Location with map

- Type of incident

- Date & time

- Expected pollutionsource

- Cause of pollution

- Leaked substance

- Amount of leakage

- Condition of leakage

- Environmentaldamage & area

- Status of taken measures

* Report format shall be
prepared

(2) Communications

a. ldentifying organizations

- TSMC

- OSSC Env. Section

- Irrigation dept.

- MPA

- Fire dept. (if necessary)

- Village Tract Administrator

- Village leader

- 100 HH

* Communication list shall be
prepared in daytime, night
time, weekend

b. Communication ways

- By phone, fax, e-mal

Action 3: Investigation of
environmental damage

(1) Investigation of pollution

- Area and duration of pollution
(inside)

- Area and duration of pollution
(outside)

- Checking impact to water users
(agriculture, fisheries etc.)

(2) Communications

- Report torelevant

organizations
(3) Measures on prevention of

expansion of pollution &
environmental damage

- See “Action 1: Emergency
measures”

. 2

B

Action 4: Actions after water pollution incident

(1) Development of action plan for measures to prevent recurrence and its implementation

(2) Environmental monitoring

a. Surface water
- Continuous monitoring
b. Groundwater

- Investigation of identifying cause of the accident

-Development of action plan for measures to prevent recurrence and its im plementation (improvementof
facilities, updating manual, training to staff, implementation of emergency drill etc.)

- Updating emergency contact list

- Preparation of improvementplan and its re

- Set up monitoring well and continuous monitoring

porting to TSMC and others (public if any)

Figure 6.1-1 Water Pollution Incident Response Procedures
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Al Note: sample shall be preserved for one week (before receipt
Regular monitoring of preliminary laboratory analysis result) after adjustment of
pH to check accuracy of the laboratory analysis results by
sending another laboratories

Exceeding MJTD wastewater quality
standards

Comply with National Environment
Quality (Emission) Guidelines

Exceeding National Environment
Quality (Emission) Guidelines

Report to TSMC & OSSC Env. Section,

Report to TSMC & OSSC Env. Section,
JICA etc.

JICA etc., Announce to Public

Prevention measures (refer to “Water pollution incident response procedures”)

1) Exceeding MJTD wastewater
quality standards or complying Cortinuous
the standards up to two times

monitoring
(every week)

2) Complying MITD wastewater
quality standards three times

Back to regular monitoring

Figure 6.1-2 Procedures in Case of Exceeding Wastewater Standards
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