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b)

c)

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 2017 to September 2017 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).

Summary of Monitoring Activities

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.

Relé’;m 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

Report (No.4) 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 ete.) 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 0? Tartiicial Remarks
Non-Compliance Measures
Discussed with
; Exceed target environmental
1 | Suspended Solids value P —
expert for the Refer to the
- attached report of
monitoring
E dt t points sources to water and
" ) : xceed targe ’ 8 .
2 | Total Coliform it snakyais the wastewater qualit

effect and impact

Investigating in
progress

3 | Mercury Exceed target




d) Accidents or incidents relating to the occupational and community health and
safety, and the environment:

There was seven cases of minor traffic accidents and no major traffic accident

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.
There was one environmental related issue that is exceeding the mercury in the

discharging water from the TSEZ Zone-A. The

investigation process 1s

implementing by expert consultant and will attached the detail investigation

report in next environmental monitoring report after finalizing the investigation

report.

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
Representative one point | 1 week each in | August 2017, Air quality
Air Quality NOz, SO, CO, TSP, PMis mside of TSEZ Zone-A | dry and  wet | monitoring report (Bi-
area season. Annually)

Water Quality

Water temperature, pH, SS,
DO, BOD, COD, T-coliform
T-N, T-P, Color and odor,
HS, HCN, 0il and grease,
Formaldehyde, Phenols,

Discharging points and

reference points (7 points)
which including outflow of
retention pond to the river

Bi-monthly for
water,

temperature, pH,
SS, DO, BOD,
COD, T-Coliform,

April and August 2017,
Water and waste water
quality monitoring
report (Bi-Monthly)

Cresols Free Chlorine, Zinc, e T-N. T-P. Color June-2017, Water and

Chromium, Arsenic, Copper, ,p i [ ! wastewater quality
) : Well in the Monastery and odor i =)

Mercury, Cadmium, {1 voint) Bi-a 1y for all monitoring report (Bi

Barium, Selenium, Lead p LANOUALYIOr Annually)

and Nickel Jarmnesarn

Status of non-hazardous Twice/ year General waste 'disposal

record (Waste generated

. waste management (Submission of
Waste ) Each tenant - from common area of
Status of hazardous waste environmental .
R sEEnt Soboria be tenRG TSEZ and Admin
e P Y complex)
Noise level at the monaster Kine o in Gach
5 = i y dry and wet | July 2017, Noise and
Noise and and residences to check - ; ; S
3 ; . Each tenant season (First 3 | vibration Monitoring
Vibration effect of buffer zone for :
years after | Report (Bi-Annually)
sound proofing to .
operation stage)
Ground Cround ' elevatoy Representative site Refer to Environmental
: Consumption of ground 3 Weekly OO
Subsidence (1 point) Monitoring form
water amount
Twice/ year
Offensive Odor Status offensive odor control Balitinani (Submission of

by tenants

environmental
report by tenants)




Category Item Location Frequency Remark
. Combined with water | Same as water quality Samg . a5 Waler | pofer to Envitonmental
Bottom Sediment . s S quality g .
quality monitoring monitoring 5 Monitoring Form
monitoring
Hydrological Combined with  ground | Same as ground Samo:;-. as ground Refer to Environmental
s : : S : — subsidence s
situation subsidence monitoring subsidence monitoring S Monitoring Form
monitoring
Twice/year

Risk for infectious

Status of measures of

(Submission of

disease such as 5 g : Each tenant :
4 infectious disease environmental
AIDS/HIV
report by tenants) .
Worki e F TG P Refer to Environmental
Ol'. mg re ensllcm or conaition o TWiC(—,‘J"\’eaI‘ Monltormg Form
conditions occupational  safety and T
5 : > : (Submission of
(including health Work site -
; . . . environmental
occupational Prehension of infectious
: report by tenants)
safety) disease
Accident Existence of accident Work site As occasion arise Refer o, Bnvitonigientil

Monitoring Form

*Remark: Each locator will report their monitoring result directly to Environmental
Section, One Stop Service Center, Thilawa SEZ Management Committee.
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Environment Monitoring Form

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

any changes to the original plan, such change shall be reviewed and evaluated by environmental expert.
(1) General

1) Phase of the Project

- Please mark the current phase.

o Pre-Construction Phase 0 Construction Phase ¥ Operation Phase

2) Obtainment of Environmental Permits (Not Applicable)

Expected Actual Remarks

Concerned authority

Name of permits . :
P issuance date | issuance date (Conditions, etc.)

Confirming report of Environmental Impact Thilawa SEZ Management

3rd December 2013

Assessment Committee

Attached approval letter: The case confirming report of Environmental Impact Assessment in First phase of Thilawa Speéific Zone,

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

&g . < 2 Duration of
Monitoring Item Monitoring Results during Report Period : Frequency
Report Period
Number and contents of formal comments made by the public Same timing of
submission of Upon receipt of comments/complaints
Nymber and contents of responses from Government agencies o
<2 Monitoring Report




(2) Monitoring Results

1) Ambient/ Air Quality - August 2017

[ X
M MJTD MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED

NO-, SO,, CO, TSP, PM10
Note
Measured Measured Cotinteds Target *Referred (Reason of
Location | Item | Unit Value Value Stai darj d value to | International | Frequency Method excess of
(Mean) (Min~Max.) be applied | Standard the
standard)
7SCANNER
NO: ppm 0.032 0.002~0.077 <0.06 Japan HAZS;PAS ’
HAZSCANNER,
SO 0.008 0.000~0.036 0.04
Centralized ’ . ) g EPAS
Sewage 1 weekeach [ CCANNER
ewag " P s '
0.03 .000~0.199 Refer to NEQG 1 : dry and
o co ppm 1 0.000~0.1 efer to NEQ <10 Japan indry an EPAS
lant area wetseason I HAZSCANNEIR
K TSP mg/m? 0.038 0.003~0.149 <0.33 Thailand ’
EPAS
HAZSCANNER,
PM10 | mg/m’ 0.014 0.001~0.054 <0.12 Thailand st

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

Complains from Residents

- Are there any complains from residents regarding air quality in this monitoring period?

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

0 Yes, MNo

Contents of Complaints from Residents

Countermeasures




2)(a) Water Quality - April 2017

Measuring Point:
6. SW-2, SW-

existing living environment are attach as reference points only. GW-

Monastery compound.)

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

If yes, please attach “Analysis Record”

and fill in the items not to comply with Refereed International Standard.

Lis also as reference point for monitoring of existing tube well located in the

[ 1 Measured | Country’s | 12rget *IReferred Note (Reason
Location Item Unit Value Standard's | Value to be | International Frequency Method of excess of
applied Standard the standard)
SW-1 pH 6.9 6-9 5.0-9.0 Instrument Analysis Method
5572 ppm 150.00 50 Max.30 APHA 2540D Method
DO ppm 6.27 - >= Instrument Analysis Method
COD(Cr) ppm 16.2 250 Max.70 APHA 5220D Method
BOD ppm 8.14 50 Max.20 Ottt APHA-5210B Method
T-N ppm 5.6 - Max.80 months HACH Method 10072
T-P pPpm 019 2 3 APHA 4500-PE
Color Co.Pt 10.00 - APHA 2120C
Qdor Co.Pt 1 - - APHA 2150B
Total coliforms™ MPN/100ml >160000 400 Max.400 7.5%1(p APHA 9221B
SW-5 pH There is no 6-9 5.0-9.0 Instrument Analysis Method
S5 ppm water to 50 Max.30 >=4 Ghstakio APHA 2540D Method
DO ppm sampling - months Instrument Analysis Method
COD(Cr) ppm 250 Max.70 APHA 5220D Method
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1 =
Location [tem Unit Measured Country’? varll;?; %ztbe Int(le{r‘:faeg::al Frequency Method T}%t::ies:?fn
Value Standard™ .
applied Standard the standard)

SW-5 BOD ppm 50 Max.20 APHA-5210B Method
T-N ppm There is no - Max.80 HACH Method 10072
T-P ppm water 2 = 7.5%10° APHA 4500-PE
Color Co.Pt - - APHA 2120C
Odor Co.Pt - - APHA 2150B
Total coliforms | MPN/100ml 400 Max.400 L APHA 9221B

SW-6 pH - 6.3 6-9 5.0-9.0 Instrument Analysis Method
55 ppm 6.00 50 Max.30 APHA 2540D Method
DO Ppm 7.19 = . Instrument Analysis Method
COD(Cr) ppm 98 250) Max.70 APHA 5220D Method
BOD ppm 0.00 50 Max.20 >=4 Once in two APHA-5210B Method
T-N ppm 82 & Max.80 months HACH Method 10072
T-P ppm <0.05 2 - APHA 4500-PE
Color Co.Pt 2.39 - = APHA 2120C
Odor Co.Pt 1 s = APHA 2150B

B Total coliforms MPN/100ml | <1.8 400 Max400 | 7 5%10° L APHA 9221B "
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*#1
Location Item Unit Measured Cuuntry’:s varllt‘lat-:%stbe Intg'f:tl;r::al Frequency Method I\j:étsic[i::?fn
Value Standard’® :
applied Standard the standard)
SwW-2 pH - 7.0 6-9 5.0-9.0 Instrument Analysis Method
(Reference | ggs ppm 156.00 50 Max.30 APHA 2540D Method
Point) DO ppm 8.57 5 & = Instrument Analysis Method
COD(Cr) ppm 19.5 250 Max.70 APHA 5220D Method
BOD ppm 11.60 50 Max.20 Once'intwo APHA-52108 Method
T-N ppm 26 . Max.80 months HACH Method 10072
T-P ppm 0.24 2 = APHA 4500-PE
Color Co.Pt 19.20 = - APHA 2120C
Odor Co.Pt 1 < = APHA 21508
Total coliforms™ | MPN/100ml >160000 400 Max.400 APHA 9221B
SW-3 pH - 6.8 69 5.0-9.0 [nstrument Analysis Method
(Reference: | ggo ppm 412 50 Max.30 APHA 2540D Method
Faing) Do ppm 7.76 = B Instrument Analysis Method
COD(Cr) ppm 13.2 250 Max.70 =4 APHA 5220D Method
BOD ppm 672 50 Max 90 APHA-5210B Method
T-N ppm 40 : WEa.80 Chveinin HACH Method 10072
months
T-P ppm 057 2 . APHA 4500-PE
Color Co.Pt 17.04 ~ _ APHA 2120C
QOdor Co.Pt 1 < R APHA 2150B
Total coliforms™® | MPN/100ml 35000 400 Marc 400 APHA 9221B
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Target *1Referred Note (Reason
Location Item Unit Mf;:fiﬂzed ;gﬁgﬂ,sﬁ value %o be | International | Frequency Method ot;tex(ceissof
applied Standard the standard)
SW-4 pH - 6.8 6-9 5.0-9.0 Instrument Analysis Method
(Reference | ggn ppm 302 50 Max.30 APHA 2540D Method
e DO pPpm 7.38 - - Instrument Analysis Method
COD(Cr) ppm 14.6 250 Max.70 APHA 5220D Method
BOD ppm 8.00 50 Max.20 >=4 e i W APHA-5210B Method
T-N ppm 2.6 - Max.80 months HACH Method 10072
T-P ppm 0.43 2 : APHA 4500-PE
Color Co.Pt 20.00 = = APHA 2120C
Qdor Co.Pt 1 - - APHA 2150B
Total coliforms™ MPN/100ml 54000 400 Max.400 APHA 9221B
GW-1 pH - 73 Instrument Analysis Method
(Reference | gg ppm 8.00 APHA 2540D Method
Point) DO ppm 6.91 _ None 5.5~9.0 Instrument Analysis Method
COD(Cr) ppm 4.6 (Ai:i::ble (Available 50 APHA 5220D Method
BOD ppm 3.69 Guideline Guideline >=4 Once in two APHA-5210B Method
T-N ppm 14 value Value 60 months HACH Method 10072
T-P ppm 0.07 determined by | determined by 15 APHA 4500-PE
Color Co.Pt 1.45 MIBIREE) MOI) 0.1 APHA 2120C
Odor Co.Pt 1 0.04 APHA 21508
Total coliforms MPN/100ml 23 7.5x10° APHA 9221B

*IRemark: Referred to the Vietnam Standard (EIA Report), Reference to the Water Quality Monitoring Report, September 2016.
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"ZRemark: In SW-1, suspended solids are higher than the standard due to the expected reason- surface water run-off from bare land in Zone A and influence by water from the
downstream of the retention pond (SW-1) due to flow back by tide fluctuation. The result at the outlet or effluent of centralized wastewater treatment plant (SW-6) is complied
with the standard and effluent from each locator were treated well by the centralized wastewater treatment plant.

“Remark: For reference monitoring points (SW-2, SW-3 and 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) delivered from downstream area by tidal effect.
“Remark: In SW-1, Total coliform are higher than the standard due to the expected reason- i) the biggest 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) due to flow back by tidal fluctuation. The result at the outlet or effluent of centralized wastewater treatment
plant (SW-6) is complied with the standard and effluent from each locator were treated well by the centralized wastewater treatment plant.

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
downstream area by tidal effect.

“®Remarks: There is no current country standard but refer from Ministry of Natural Recourses and Environmental Conservation submitted the National Emission Quality

Guidelines (NEQG) for environmental guidelines.

|




- Are there any effluents to water body in this monitoring period?

M Yes

0 No

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

*1
Location Item Unit Measired || Cavniey's va;rua:gtst be Intg“:if:t?c?fa] Frequency Method Ii(;t:x(clz:z?fn
Value Standard .
applied Standard the standard)
SW-1 Temperature b2 i 28.6 <3 (increase) Max 40 Instrument Analysis Method
pH - 7.2 6-9 5.0-9.0 Instrument Analysis Method
857 mg/1 90 50 Mas 30 APHA 2540D Method
DO mg/] 7.38 - - >=4 Instrument Analysis Method
BOD mg/1 0.00 50 Max 20 APHA-52108 Method
COD(Cr) mg,/1 9.0 250 Max 701 APHA 5220D Method
Total Coliform™ | MPN/100ml 160000 400 Max 400 7.5%10° APHA-9221B Method
T-N mg/1 24 - Max 80 Twice in one HACH Method 10072
T-P mg/1 <0.05 2 - year APHA 4500-P E Method
Color Co.Pt 3.50 - Max 150 APHA-2120C Method
Odor Co Pt 1 - - APHA-2150B Method
HS12 mg/1 - 1 Max 1 HACH 8131 Method
Oil and Grease™ mg/1 <3.1 10 Max 5 APHA-5520B Method
Formaldehyde mg/1 0.120 - Max 1 USEPA Method 420.1 Method
Phenols mg/1 <0.002 0.5 Max 1 APHA 3120B
Free Chlorine™ mg,/1 19 0.2 Max 1 HACH 8131
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*]
Location Item Unit Meagared || Comutey's va;ruaer%st be lntgrf:tie:al Frequency Method If)?tsx(ii:?fn
Value Standard R
applied Standard the standard)

SW-1 Zinc mg/1 0.06 2 Max 5 APHA-3120B Method
Chromium mg/1 <0.002 0.5 Max 0.5 APHA-3120B Method
Arsenic mg/1 0.016 0.1 Max 0.25 APHA-3120B Method
Copper mg/1 0.006 0.5 Max 1 APHA-3120B Method
Mercury*® mg/1 0.006 0.01 Max 0.005 APHA-3120B Method
Cadmium mg/1 <0.001 0.1 Max 0.03 Twice in one APHA-3120B Method
Barium mg/1 0.038 - Max 1 year APHA-3120B Method
Selenium mg/1 <0.01 0.1 Max 0.02 APHA-3120B Method
Lead mg/1 0.012 0.1 Max 0.2 APHA-3120B Method
Nickel mg/1 0.036 05 Max 0.2 HACH 8027 Methaod
Cyanide™ mg/1 0.018 1 Max 1 APHA 4500 CL G Method

SW-5 Temperature °C 30.0 < 3 (increase) Max 40 Instrument Analysis Method
pH - 79 6-9 5.0-9.0 Instrument Analysis Method
857 mg/1 120 50 Mas 30 APHA 25400 Method
DO mg/1 6.59 - - >=4 Instrument Analysis Method
BOD mg/| 0.00 50 Max 20 APHA-5210B Method
COD(Cr) mg/1 9.0 250 Max 704 Twice in one APHA 52200 Method
Total Coliform™ | MPN/100ml >160000 400 Max 400 7.5%108 year APHA-9221B Method
T-N mg/1 38 - Max 80 HACH Method 10072
T-P mg/1 <0.05 2 - APHA 4500-P E Method
Color Co.Pt 7.64 - Max 150 APHA-2120C Method
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*]
cation Item Unit M%zsiured Contiy:e vJua;%Etbe Intgf:t?:r?al Frequency Method hi)(;tzx(clzz::ofn
ue Standard .
applied Standard the standard)
Odor CoPt 1 - - APHA-2150B Method
SW-5 HS mg/1 - 1 Max 1 HACH 8131 Method
Oil and Grease mg/l <3.1 10 Max 5 APHA-5520B Method
Formaldehyde mg/1 0163 - Max 1 USEPA Method 420.1 Method
Phenols mg/1 <0.002 0.5 Max 1 APHA 3120B
Free Chlorine*® mg/1 24 0.2 Max 1 HACH 8131
Zinc mg/1 0.048 2 Max 5 APHA-3120B Method
Chromium mg/1 =0.002 05 Max 0.5 APHA-3120B Method
Arsenic mg/1 0.02 0.1 Max 0.25 Twice in one APHA-3120B Method
Copper mg/1 0.104 0.5 Max 1 year APHA-3120B Method
Mercury*® mg/1 0.008 0.1 Max 0.005 APHA-3120B Method
Cadmium mg/1 <0.001 0.1 Max 0.03 APHA-3120B Method
Barium mg/1 0.05 - Max1 APHA-3120B Method
Selenium mg/1 <0.01 0.1 Max 0.02 APHA-3120B Method
Lead mg/1 0.018 0.1 Max 0.2 APHA-3120B Method
Nickel mg/1 0.046 0.5 Max 0.2 HACH 8027 Method
Cyanide mg/l 0.027 1 Max 1 APHA 4500 CL G Method
SW-6 Temperature o 28.7 < 3 (increase) Max 40 Instrument Analysis Method
pH _ 7l 6-9 5.0-9.0 Instrument Analysis Method
S5 mg/1 -4 50 Mas 30 Twice in one APHA 2540D Method
DO mg/1 6.80 - - >=4 year Instrument Analysis Method

10
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*1
Location Item Unit Measured | Country’s vali?%fbe Intifl?tii?al Frequency Method Pf:;tsx(cReiz?fn
Value Standard ;
applied Standard the standard)
SW-6 BOD mg/1 341 50 Max 20 APHA-5210B Method
COD(Cr) mg/1 6.1 250 Max 7(#° APHA 5220D Method
Total Coliform MPN/100ml <1.8 400 Max 400 7.5%10° APHA-9221B Method
T-N mg/1 94 - Max 80 HACH Method 10072
T-P mg/1 <(0.05 2 - APHA 4500-P E Method
Color Co.Pt 210 - Max 150 APHA-2120C Method
Odor - 1 - - APHA-2150B Method
HS mg/1 - 1 Max 1 HACH 8131 Method
Oil and Grease mg/1 <3.1 10 Max 5 APHA-5520B Method
Formaldehyde mg/1 <0.003 - Max 1 USEPA Method 420.1 Method
Phenols mg/| 0.017 0.5 Max 1 Twice in one APHA 3120B
Free Chlorine mg/1 0.1 0.2 Max 1 year 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/l =<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 <0.001 0.1 Max 0.03 APHA-3120B Method
Barium mg/1 0.018 - Max 1 APHA-3120B Method
Selenium mg/1 <0.01 0.1 Max (.02 APHA-3120B Method
Lead mg/1 <0.002 0.1 Max (1.2 APHA-3120B Method

11
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Item Unit M%a:siured Cotttey's | varftf; %Etbe Intgr(:\f::irc?r?al Frequency Method Noc;teex(izzsgfn
ue Standard X
applied Standard the standard)
SW-6 Nickel mg/1 0.002 0.5 Max 0.2 HACH 8027 Method
Cyanide mg/1 0.004 1 Max 1 APHA 4500 CL G Method
SW-2 Temperature °C 26.8 <3 (increase) Max 40 Instrument Analysis Method
(Reference | pH - 73 6-9 5.0:9.0 Instrument Analysis Method
Point) S5 mg/1 38 50 Mas 30 APHA 2540D Method
DO mg,/1 443 - - >=4 Instrument Analysis Method
BOD mg/1 1.71 50 Max 20 APHA-5210B Method
COD(Cr) mg/1 21.5 250 Max 70 APHA 5220D Method
Total Coliform™ | MPN/100ml 92000 400 Max 400 7.5%10° APHA-9221B Method
T-N mg,/1 17 - Max 80 HACH Method 10072
T-P mg/1 <0.05 2 - APHA 4500-P E Method
Color Co.Pt 64.79 = Max 150 Twice in one APHA-2120C Method
Odor - 1 E z year APHA-2150B Method
HS mg/1 - 1 Max 1 HACH 8131 Method
Oil and Grease™ mg/1 473 10 Max 5 APHA-5520B8 Method
Formaldehyde mg/1 0.052 = Max 1 USEPA Method 420.1 Method
Phenols mg/1 <0.002 05 Max 1 APHA 3120B
Free Chlorine mg/1 0.5 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 0.010 0.1 Max 0.25 APHA-3120B Method

12
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oot _ Measured | Country’s Target *lRefer'red ) Note (Reason
ocation Item Unit Valie Stasidard value to be | International | Frequency Method of excess of
applied Standard the standard)
Copper mg/1 <0.002 0.5 Max 1 APHA-3120B Method
SW-2 Mercury mg/1 <0.002 0.01 Max 0.005 APHA-3120B Method
(Reference | Cadmium mg/1 <0.001 0.1 Max 0.03 APHA-3120B Method
Point) Barium mg/1 0.018 - 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 0.004 0.1 Max 0.2 APHA-3120B Method
Nickel mg/1 0.008 0.5 Max 0.2 HACH 8027 Method
Cyanide mg/1 0.026 1 Max 1 APHA 4500 CL G Method
SW-3 Temperature il o 27.9 < 3 (increase) Max 40 Instrument Analysis Method
(Reference | pH - 6.9 6-9 5.0-9.0 Instrument Analysis Method
Point) 557 mg/1 70 50 Mas 30 APHA 2540D Method
DO mg/1 3.38 - - >=4 Instrument Analysis Method
BOD mg/| 0.00 50 Max 20 APHA-5210B Method
COD(Cr) mg/1 11.3 250 Max 70+ APHA 5220D Method
Total Coliform™ | MPN/100ml 35000 400 Max 400 7.5=108 Twice in one APHA-9221B Method
T-N mg/l 2.0 - Max 80 year HACH Method 10072
T-P mg/1 <0.05 2 - APHA 4500-P E Method
Color Co.Pt 27.49 - Max 150 APHA-2120C Method
Odor - 1 - - APHA-2150B Method
HS mg/1 - 1 Max 1 HACH §131 Method
Oil and Grease™ mg/1 <3.1 10 Max 5 3 APHA-5520B Method

13
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¥
Item Unit M%ﬁurEd Copniy & va;[t‘la;%?be Intg't:f::il(‘lerfal Frequency Method . T}?tsx(i:?fn
. ue Standard ek
applied Standard | the standard)
Formaldehyde mg/1 0.092 E Max 1 USEPA Method 420.1 Method
Phenols mg/1 0.008 0.5 Max 1 APHA 3120B
Free Chlorine mg/1 1.0 02 Max 1 HACH 8131
Zinc mg/l 0.012 2 Max 5 APHA-3120B Method
Chromium mg/1 <0.002 0.5 Max 0.5 APHA-3120B Method
Arsenic mg/1 0.010 0.1 Max 0.25 APHA-3120B Method
5W-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/1 0.028 - Max 1 APHA-3120B Method
Selenium mg/1 =0.01 0.1 Max 0.02 I APHA-3120B Method
Lead mg/1! 0.004 0.1 Max 0.2 APHA-3120B Method
Nickel mg,/1 0.018 0.5 Max 0.2 HACH 8027 Method
Cyanide mg/1 0.023 1 Max 1 APHA 4500 CL G Method
SW-4 Temperature 0T 282 <3 (increase) Max 40 Instrument Analysis Method
(Reference | pH - 7.1 6-9 5.0-9.0 Instrument Analysis Nllethod
Point) S5 mg/1 82 50 Mas 30 ' APHA 2540D Method
DO mg/1 6.86 - - >=4 Instrument Analysis Method
BOD mg/1 299 50 Max 20 APHA-5210B Method
COD(Cr) mg/1 11.6 250 Max 70¥ | Twice in one APHA 5220D Method
Total Coliform™ | MPN/100ml 54000 400 Max 400 7.5x10° year APHA-9221B Method
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*1
Location Item Unit Measwred | Country's va};f:%{e)tbe Intz'f:t;?fal Frequency Method l\(Ich'tsx{iz:S(?f“
Value Standard i
applied Standard the standard)

T-N mg/1 1.7 - Max 80 HACH Method 10072
T-P mg/1 <0.05 2 - APHA 4500-P E Method
Color Co.Pt 26.75 - Max 150 APHA-2120C Method
Odor - 1 - - APHA-2150B Method
HS mg/1 - 1 Max 1 HACH 8131 Method
Oil and Grease mg/l <3.1 10 Max 5 APHA-5520B Method
Formaldehyde mg/1 0.088 - Max 1 USEPA Method 420.1 Method

SW-4 Phenols mg/l <0.002 0.5 Max 1 APHA 3120B

(Reference | Free Chlorine™ mg,/1 13 0.2 Max 1 Twice in one HACH 8131

Point) Zinc mg/1 0.004 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 (.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 =0.001 0.1 Max 0.03 APHA-3120B Method
Barium mg/1 0.024 - Max 1 APHA-3120B Method
Selenium mg/1 <0.01 0.1 Max 0.02 APHA-3120B Method
Lead mg/1 0.004 0.1 Max 0.2 APHA-3120B Method
Nickel mg/l 0.016 05 Max 0.2 HACH 8027 Method
Cyanide mg/1 0.021 1 Max 1 APHA 4500 CL G Method
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*1
Location Item Unit Mgasuzed | Lonniry s va};f:%stbe Intg‘f:tl;)elfal Frequency Method hf}?t:x(izz?fn
Value Standard "
applied Standard the standard)
Gw-1 Temperature & 325 None Max 40 Instrument Analysis Method
(Reference | pH - 7.9 (Available 5.0-9.0 Instrument Analysis Method

Point) SS mg,/1 6 Guideline Mas 30 APHA 2540D Method
DO mg/1 7.08 value - >=4 Twice in one Instrument Analysis Method
BOD mg/1 275 determined by Max 20 year APHA-5210B Method
COD(Cr) mg/1 6.4 MONREC) Max 707 APHA 5220D Method
Total Coliform MPN/100ml 240 Max 400 7.5x108 APHA-9221B Method
T-N mg/1 1.5 Max 80 HACH Method 10072
T-P mg/1 0.804 - APHA 4500-P E Method
Color Co.Pt 276 Max 150 APHA-2120C Method
Odor - 1 - APHA-2150B Method
HS mg/1 - Max 1 HACH 8131 Method
Qil and Grease mg/1 <31 Max 5 APHA-5520B Method
Formaldehyde mg/1 <0.003 Max 1 USEPA Method 420.1 Method
Phenols mg/1 <0.002 Max 1 APHA 31208
Free Chlorine mg/1 0.1 Max 1 HACH 8131
Zinc mg/1 <0.002 Max 5 APHA-3120B Method
Chromium mg/l <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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Target *1IReferre
3 : Measured | Country’s & : 4 Nofe (Rexspn
Location Item Unit value to be | International | Frequency Method of excess of
Value Standard ;
applied Standard the standard)
GW-1 Cadmium mg/1 <0.001 Max 0.03 Twice in one APHA-3120B Method
(Reference | Barium mg/1 0.078 Max 1 year APHA-3120B Method
Point) Selenium mg,/1 <0.01 Max 0.02 APHA-3120B Method
Lead mg/1 <0.002 Max 0.2 APHA-3120B Method
Nickel mg,/1 <0.002 Max 0.2 HACH 8027 Method
Cyanide mg/1 0.004 Max 1 APHA 4500 CL G Method

*IRemark: Referred to the Vietnam Standard (EIA Report), Reference to the Water Quality Monitoring Report, October 2016.

“Remark: In SW-1 and SW-5, suspended solids are higher than the standard due to the expected reason- surface water run-off from bare land in Zone A and influence by water
from the downstream of retention pond (SW-1) and retention canal (SW-5) due to flow back by tidal fluctuation. The result at the outlet or effluent of centralized wastewater
treatment plant (SW-6) is complied with the standard and effluent from each locator were treated well by the centralized wastewater treatment plant.

“Remark: For reference monitoring points (SW-2, SW-3 and SW-4), the result of suspended solid are higher than the standard 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) delivered from downstream area by tidal effect.

“Remark: In SW-1 and SW-5, Total coliform are higher than the standard due to the expected reason- i) the biggest 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 the second suspect
might be influence by water from the downstream of retention pond (SW-1) and retention canal (SW-5) due to flow back by tidal fluctuation.

“Remark: For reference monitoring points (SW-2, SW-3 and SW-4), the result of total coliform is higher than the standard due to two expected reason: i) runoff of animal waste
from the undeveloped area ad delivered from industrial from local industrial zone and illegal dumping site from outside of Thilawa SEZ in the upstream area and ii) delivered
from downstream area by tidal effect.

**Remark: In SW-1 and SW-5, Free chlorine is higher than the standard due to the expected reason - the result of the free chlorine has a possibility of positive interference from

foreign substances in sample. If the water sample containing high turbidity, color and oil and grease, the analysis of free chlorine might be affected as positive interference. The

sis methods commonly used in Myanmar where there is limitation of laboratory instruments are unable to get correct results.



These analysis methods commonly used in Myanmar where there is limitation of laboratory instruments are unable to get correct results.

*Remark: In SW-1 and SW-5, Mercury is higher than the standard due to the expected reason - i) some factories in Thilawa SEZ Zone-A might be utilized products using mercury

and might be spillage to the retention canal and retention pond accidentally, ii) mercury contaminated soil might be existing and might be eluted by rainwater and iii) any error

in the water analysis process. The detail investigation process on going for official report to submit separately.

2)(c) Water Quality - August 2017

Measuring Point: Effluent of Wastewater

- Are there any effluents to water body in this monitoring period?

1 Yes

o No

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

Target *1IReferred Note (Reason
" ; Measured | Country’s %
Location Item Unit value to be | International | Frequency Method of excess of
Value Standard ;
applied Standard the standard)
SW-1 pH - 8.1 6-9 5.0-9.0 Instrument Analysis Method
S5 ppm 284 50 Max.30 APHA 2540D Method
DO ppm 44 - s >=4 Instrument Analysis Method
COD(Cr) ppm 85 250 Max.70 APHA 5220D Method
BOD ppm 15.20 50 Max.20 Chi R APHA-5210B Method
T-N ppm 14.0 - Max.80 month HACH Method 10072
T-P ppm 0.132 2 - APHA 4500-P E Method
Color Co.Pt 455 - 2 7.5x10° APHA 2120C Method
Odor Co.Pt 1 - . APHA 2150B Method
Total coliforms™ MPN/100ml >160000 400 Max.400 APHA 9221B Method
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i Target *1IReferred Note (Reason
. . Measured | Country’s %
Location Item Unit value to be | International | Frequency Method of excess of
Value Standard ;
applied Standard the standard)
SW-5 pH™® - 9.9 6-9 5.0-9.0 Instrument Analysis Method
554 ppm 1506 50 Max.30 APHA 2540D Method
DO ppm 4.3 S X Instrument Analysis Method
COD(Cr) ppm 35.0 250 Max.70 APHA 5220D Method
BOD ppm 14.49 50 Max.20 P Ohceintwo APHA-5210B Method
T-N ppm 8.9 = Max.80 month HACH Method 10072
T-P ppm 0.166 2 APHA 4500-P E Method
Color Co.Pt 18.53 - - APHA 2120C Method
Odor Co.Pt 1 _ = APHA 21508 Method
Total coliforms™ MPN/100ml 160000 400 Max.400 75108 APHA 9221B Method
SW-6 pH - 73 69 5.0-9.0 [nstrument Analysis Method
ss ppm 8 50 Ma.30 APHA 2540D Method
DO ppm 5.2 g > Instrument Analysis Method
COD(Cr) ppm 24 250 Max.70 APHA 5220D Method
BOD ppm 0.00 50 Max.20 - St APHA-5210B Method
k
T-N ppm 68 ) —— ree e HACH Method 10072
month
T-P ppm <0.05 2 - APHA 4500-P E Method
Color Co.Pt 0.00 _ _ APHA 2120C Method
Odor Co.Pt 14 2 ~ APHA 21508 Method
Total coliforms MPN/100ml <1.8 400 Max.400 75x109 APHA 9221B Method
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*1
Location Item Unit Meagured.| Countryis va}::ﬁtbe Intg‘f:trir:r?a} Frequency Method N(-;teex(iizsoufn
Value Standard :
applied Standard the standard)
SW-2 pH - 72 6-9 5.0-9.0 Instrument Analysis Method
(Reference g5 ppm 100 50 Max.30 APHA 2540D Method
Foint) Do Ppm 4.2 - - Instrument Analysis Method
COD(Cr) ppm 124 250 Max.70 APHA 5220D Method
BOD ppm 232 50 Max.20 =4 DG APHA-5210B Method
T-N ppm 11 . Max.80 month HACH Method 10072
T-P ppm 0.086 . = APHA 4500-P E Method
Color Co.Pt 21.41 - = APHA 2120C Method
Odor Co.Pt 1 - - APHA 2150E Method
Total coliforms™ MPN/100ml >160000 400 Max.400 APHA 9221B Method
SW-3 pH - 72 6-9 5.0-9.0 Instrument Analysis Method
(Reference | ggn ppm 110 50 Max.30 APHA 2540D Method
iy DO ppm 4.6 - - Instrument Analysis Method
COD(Cr) ppm 7.1 250 Max.70 >=4 APHA 5220D Method
BOD ppm 10.36 50 Max.20 APHA-5210B Method
TN ppm 23 : Max 80 Onee in two HACH Method 10072
month
TP ppm 0188 2 « APHA 4500-P E Method
Color Co.Pt 15.63 - - APHA 2120C Method
Odor Co.Pt 1 - - APHA 2150B Method
Total coliforms™ MPN /100ml >160000 400 Max.400 APHA 9221B Method




[ 1 ]
5‘ MJTD MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED

*1
Location Item Unit Measuted | Country’s vafua;%stbe Mtiflf:t?lf:d Frequency Method hil(;t:x(clzzg?fn
Value Standard :
applied Standard the standard)
SW-4 pH - 7.4 6-9 5.0-9.0 Instrument Analysis Method
(Reference | ggu ppm 138 50 Max.30 APHA 2540D Method
ok DO ppm 4.6 = . Instrument Analysis Method
COD(Cr) ppm 8.1 250 Max.70 APHA 5220D Method
BOD ppm 3.86 50 Max.20 >=4 T APHA-5210B Method
T-N ppm 1.7 = Max.80 month HACH Method 10072
T-P ppm 0.26 7] = APHA 4500-P E Method
Color Co.Pt 11.9 & - APHA 2120C Method
Odor Co.Pt 1 s - APHA 2150B Method
Total coliforms™ | MPN/100ml >160000 400 Max.400 APHA 92218 Method
GW-1 pH - 8.1 55~9.0 Instrument Analysis Method
(Reference | gg ppm 10 50 APHA 2540D Method
Pomt) DO ppm 513 None >=4 Instrument Analysis Method
COD(Cr) ppm 48 (AI:;:H? (Available 60 APHA 5220D Method
BOD ppm 236 Eidifine Guideline 15 S o APHA-5210B Method
T-N ppm 1.7 value Value - month HACH Method 10072
T-P ppm 0.125 determined by | getermined by - APHA 4500-P E Method
Color Co.Pt 272 RARIIR) MOI) - APHA 2120C Method
Odor Co.Pt 1 - APHA 2150B Method
Total coliforms™ MPN/100ml 160000 7.5%102 APHA 9221B Method

: Referred to the Vietnam Standard (EIA Report).
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gemvfln SW-1 and SW-5, suspended solids are higher than the standard due to the expected reason- surface water run-off from bare land in Zone A and influence by water
e downstream of retention pond (SW-1) and retention canal (SW-5) due to flow back by tidal fluctuation. The result at the outlet or effluent of centralized wastewater
treatment plant (SW-6) is complied with the standard and effluent from each locator were treated well by the sewage treatment plant.

“Remark: For reference monitoring points (SW-2, SW-3 and 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) delivered from downslream area by tidal effect.
“"Remark: In SW-1 and SW-5, Total coliform are higher than the standard due to the expected reason- i) the biggest 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) and retention canal (SW-5) due to flow back by tidal fluctuation. The result at the outlet or
effluent of centralized wastewater treatment plant (SW-6) is complied with the standard and effluent from each locator were treated well by the sewage treatment plant.
“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 downstream
area by tidal effect.

‘‘Remark: For reference monitoring point (GW-1), the result of total coliform is higher than the standard due to expected reason for exceeding is infiltration of wastewater from
toilet wastewater and/or animal waste.

*7Remark: In SW-5, pH is higher than the standard due to the expected reason- i) might be rainwater polluted with concrete washout water discharge from construction sites of

Zone-A, ii) might be domestic wastewater discharge that contains detergents and soap-based products and iii) might be due to natural origin.

3) Soil Contamination (only operation phase)

Situations environmental report from tenants

- Are there any serious issues regarding soil contamination in this monitoring period? O Yes, KNo

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

Contents of Issues on Soil Contamination Countermeasures

*Remark: There is soil contamination issue and make regular monitoring the soil contamination survey in attached report of January 2017.
22
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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 Country’s Target value *Referred (R;:O;e ¢
Location Item | Unit Value Value to be International | Frequency | Method s
R Standard < excess of the
(Mean) | (Min~Max) applied Standard
standard)
Leq (day) | dB(A) 61 58~63 75 One time each
Sound Level
NV-1 N/A in dry and
Leg(eve) | dB(A) 55 52~58 70 Meter
wel season
*Remark: Referred to the Target Noise Standard (Thilawa SEZ Zone-A EIA Report).
Noise Level (Living Environment)
" Note
Measured | Measured Countrv’s Target Referred (Reason of
Location Item | Unit Value Value iy value to be | International | Frequency | Method
5 Standard ; excess of the
(Mean) | (Min~Max) applied Standard
standard)
Leq (day) | dB(A) 58 53~62 70
. Sound Level
NV-2 Leq(eve) | dB(A) 51 49~53 N/A 65
One time each Meter
Leq(night) | dB(A) 52 47~59 60
in dry and
Leq(day) | dB(A) 48 44~52 70
— wet season Sound level
NV-3 Leg(eve) | dB(A) 50 50~51 N/A 65 -
eer
Leq(night) | dB(A) 48 47~49 60
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- 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, 0 No

If yes, please report the amount of sludge and fill in the results of solid waste management Activities.

No. Date Description No. of Kgs Remarks |
1 April 2017 General Waste Disposal 960 Golden Dowa Eco-system Myanmar Co.,Ltd
2 May 2017 General Waste Disposal 1940 Golden Dowa Eco-system Myanmar Co.,Ltd
3 June 2017 General Waste Disposal 1800 Golden Dowa Eco-system Myanmar Co., Ltd
= July 2017 General Waste Disposal 1180 Golden Dowa Ecoa.s_y;tem Myanmar Co.,Ltd
5 August 2017 General Waste Disposal 2020 Golden Dowa Eco-system Myanmar Co.,Ltd
6 September 2017 General Waste Disposal 1180 Golden Dowa Eco-system Myanmar Co.,L.td

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.
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6) (a) Ground Subsidence and Hydrology- April 2017

. Water Consumption Ground Level
Duration (Week) - 5 - = Frequency Note
Quantity Unit Quantity Unit
7-Apr-17 - m3/week +7.128 m
21-Apr-17 B m3/week +7.126 m Once a week
28-Apr-17 = m3/week +7.126 m

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

water consumption quantity if any.

(b) Ground Subsidence and Hydrology- May 2017

. Water Consumption Ground Level
Duration (Week) . = - - Frequency Note
Quantity Unit Quantity Unit
5-May-17 m3/week +7.126 m
12-May-17 - m3/week +7.129 m
Once a week
19-May-17 - m3/week +7.131 m
26-May-17 - m3/week +7.135 m
* Remarks: Attached ground subsidence and ground water usage monitoring status (Construction Monthly Progress Report) in appendix.
(c) Ground Subsidence and Hydrology- June 2017
. Water Consumption Ground Level
Duration (Week) - - : - Frequency Note
Quantity Unit Quantity Unit
9-Jun-17 B m3/week +7.135 m
16-Jun-17 - m3/week +7.134 m
Once a week
23-Tun-17 m3/week +7.134 m
30-Jun-17 - m3/week +7.136 m

*

X :‘ Nrks: Attached ground subsidence monitoring status (Operation Phase) in appendix.
2
%
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round Subsidence and Hydrology- July 2017

) Water Consumption Ground Level
Duration (Week) : Frequency Note
Quantity Unit Quantity Unit
7-Jul-17 m3/week +7.136 m
14-Jul-17 - m3/week +7.136 m
Once a week
21-Jul-17 - m3/week +7.138 m
28-Jul-17 - m3/week +7.136 m
* Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix.
(e) Ground Subsidence and Hydrology- August 2017
Water Consumption Ground Level
Duration (Week) - - - Frequency Note
Quantity Unit Quantity Unit
3-Aug-17 - m3,/week +7.136 m
10-Aug-17 - m3/week +7.137 m
Once a week
17-Aug-17 m3/week +7.136 m
24-Aug-17 m3/week +7.137 m
* Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix.
(f) Ground Subsidence and Hydrology- September 2017
Water Consumption Ground Level
Duration (Week) - - - = Frequency Note
Quantity Unit Quantity Unit
1-Sep-17 - m3/week +7.136 m
8-Sep-17 - m3/week +7.136 m
15-5ep-17 - m3/ week +7.136 m Once a week
22-Sep-17 m3/ week +7.136 m
29-5ep-17 m3/week +7.136 m

* Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix.
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7) Offensive Odor (only operation phase) Not Applicable at Construction Phase Report

Complains from Residents

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

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

Contents of Complains from Residents

Countermeasures

Situations environmental report from tenants Not Applicable at Construction Phase Report

- Are there any serious issues regarding offensive odor in this monitoring period? 0 Yes, KN

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?

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

o No

Contents of Incidents

Countermeasures

An Accident was occurred on 15t July 2017 near main gate. The
concrete mixer truck from Al hit and hook the small vehicle from
Al19. Nobody got injured and the small vehicle from A19 got a
little scratch on side of the body of the car.

An Accident was occurred on 15t July 2017 in front of Plot C-5.

MJTD take the action as per following:
- Remind to drive carefully in future and explained the traffic rules

- Both parties negotiated successfully without police involvement.

MJTD take the action as per following;:

- Remind to reduce speed and explained the traffic rules
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- Remind to drive carefully in future

An Accident was occurred on 9t August 2017 near main gate.
The motorcycle driver dropped his helmet so he changed his way
of driving and didn’t noticed the car. He hit the car and made
slight scratch.

MJTD take the action as per following;:
- Remind to reduce speed, drive carefully and explained the traffic rules

- Both parties negotiated successfully without police involvement

An Accident was occurred on 9% August 2017 near main gate.
The motorcycle is suddenly something wrong and he parked
near main gate. After that, motorcycle started getting smoked out

and nobody got injured.

MJTD take the action as per following:
- Helped and killed the fire
- Remind for regular maintenance for vehicle

- The fire was extinguished by security guards.

An Accident was occurred on 23t August 2017 near the first
junction. A container truck had a collision accident with a small
car. There is not much damaged loss and nobody got injured in

this case.

MJTD take the action as per following:
- Remind to reduce speed

- Drive carefully and explained the traffic rules

An Accident was occurred on 20t October 2017 in front of plot

B-2. The car from (A1) was over speeding and drove into canal of

Thilawa SEZ improperly.

MJTD take the action as per following;:
- Remind to reduce speed and explained the traffic rules

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

The above accidents have been reported to One Stop Service Center (OSSC) and Thilawa SEZ Management Committee (TSMC).
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Apr-2017)

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). 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, 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.
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Figure 1.1- 1 Location of Sampling Points of Water Quality Monitoring
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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 three locations (SW-1, SW-4 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 | SW-4 | SW-5 | SW-6 | GW-1 Remarks
1 | pH O @) O O @) O (@] On-site measurement
2 | Water temperature | O O ) (@] (@] O O On-site measurement
3 | DO (@] (@) O O (@] O QO | On-site measurement
4 | BOD(5) O (@) O O O (] O Laboratory analysis
5 | COD(Cr) O (@) ') O (@) O O Laboratory analysis
6 | Total nitrogen O (@] (@] (@] O O O | Laboratory analysis
7 | Suspended solids O O O O O O O | Laboratory analysis
8 | Total coliform O O O O (@) O O Laboratory analysis
9 | Total phosphorous | O &) @) @) O (@) O | Laboratory analysis
10 | Color (@) @] ) (@) O O O Laboratory analysis
11 | Odor O O O O O @] @] Laboratory analysis
12 | Flow Rate O - - 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"

1 SW-1 Location - Outlet of Retention Pond -
Survey Item — Surface water sampling and water flow rate measurement.

“Coordinate- N-16° 40' 20,70, E- 96° 17' 18.10”

2 SW-2 Location - Upstream of Shwe Pyauk Creek
Survey Item — Surface water sampling.

Courdinate- N- 16° 40 05.57, E-96° 16’ 41.6”

3 SW-3

Survey Item — Surface water sampling,

Coordinate- N-16° 39'41.00”, E- 96° 16' 26.50”

4 SW-4 Location - Downstream of Shwe Pyauk Creek

Survey Item — Surface water sampling.

Conrdmate N- 16“ 40’ 10. 7” E-96° 16 22.6"

Survey ltem Surfan,e water samplmg and water flow rate measurement.

Coordinate- N-16° 40" 26.8”, E- 96° 16 30.77

Survey Ttem — Surface water samplm g and water flow rate measurement.

| Coordinate- N-16° 40 25.1”, E-96° 16" 31.7"

7 GW-1 Location - In Moegyoe Swan Monastery

Survey Item — Ground Water Sampling

Suurce: 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 which is flowing from east to west and then
entering into the Yangon river. 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 Thilawa
Industrial compound 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 which is flowing from east to west and then
entering into the Yangon river. It is distance about 60 m 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 Thilawa Industrial compound 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 which is flowing from east to west and
then entering into the Yangon river. It is distance about 500 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 Thilawa Industrial compound in the east and paddy field in the south and
west respectively.

SW-5

SW-5 is located at retention canal in front of main gate of Thilawa SEZ. The water sample was not
collected because there was no water at the retention canal in this monitoring period. Most of the water
collected in this canal is rain water from surrounding. This canal is also connected to the Shwe Pyauk
creek.

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 2540D (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 Flow Rate %é:ﬁ:ﬁ:eol;gzli{;ﬁ?:r?eangtnl:;fjlélzggn\/tsDigital Current Meters)

Source: Myanmar Koei International Ltd.

24

Monitoring Period

Water quality and water flow rate monitoring were conducted on 26" April 2017 and sampling time is
shown in Table 2.4-1 to avoid tidal effect. The tide record for Yangon river, Myanmar on 26" April
2017 is shown in Table 2.4-2.

Table 2.4-1 Sampling Time of Each Station

No. Station Sampling Time
1 SW-1 26/4/2017 13:11
2 Sw-2 26/4/2017 09:47
3 SW-3 26/4/2017 10:24
4 SW-4 26/4/2017 11:00
5 SW-5 -

6 SW-6 26/4/2017 12:44
7 GW-1 26/4/2017 13:52

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

Date Time | Height Tide Conditions
04:11 | 5.79m High Tide
26/4/2017 | 11:54 | 0.37m Low Tide
1624 | 6.09m High Tide

Source: Myanma Port Authority, Tide Table for the Yangon River
and Elephant Point, 2017.

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 values. 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), exceeded the
target value due to the expected reasons; 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.

As for the result of total coliform of surface water, the result at the outlet of the centralized STP (SW-
6) also complied with the target value. It may prove that effluents from each locator were treated well
by the sewage treatment plant. On the other hand, results at the other surface water monitoring points
(SW-1) exceeded the target value due to the expected reasons; i) the biggest 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 ponds and ii) the second suspect
might be influence by water from the downstream of retention pond (SW-1) due to flow back by tidal
fluctuation.

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 control SS and total
coliform;

1) To review the location of the monitoring point (SW-1) and change the location to control water
quality to public water body through discussions with TSMC;

2) To monitor Escherichia coli (E. Coli) level to identify health impact by coliform bacteria’

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

: Since the composition of total coliform include bacteria from natural origin, and even after Total coliform do not affg
human health directly, it is recommended that measurement of Escherichia coli (E. Coli) will be added to the water gi{a]
monitoring parameters in order to identify health impact by coliform bacteria.

5
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Table 2.5-1 Results of Water Quality Monitoring at Main Discharging Gates

and Discharged from Centralized STP

: Target
No. | Parameters Unit SW-1 SW-5 SW-6 Value
1 Temperature | °C 323 - 272 Max. 40.0
2 |pH - 6.9 - 6.3 5.0~9.0
Suspended
3 solid (SS) mg/L 150 - 6 Max. 30
Dissolved
4 - mg/L 6.27 - 7.19 -
5 |BOD(35) mg/L 8.14 - 0.00 Max. 20.00
6 |COD(Cr) mg/L 16.2 - 9.8 Max. 70.0
. MPN/
7  |Total coliform 100ml > 160,000 - < 1.8 Max. 400
Total nitrogen
8 (T-N) mg/L 56 - 8.2 80.0
Total
9 phosphorous | mg/L 0.19 - <0.05 -
(T-P)
TCU
10 |Color (True Color 10.00 - 2.39 -
Unit)
TON
11 |Odor (Threshold 1 - 1 -
Odor Number)
12 |Flow Rate m'/s 0.027 - 0.009 -

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 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 S8, 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 ii) delivered
from surrounding area by tidal effect.

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.

Table 2.5-2 Result of Water Quality Survey for Reference Monitoring Points for
Comparison with Discharging Points and Baseline of Discharged Creek

No. | Parameters Unit SW-2 SW-3 SW-4 GW-1 Lo
ue
1 |Temperature |°C 252 274 27.7 30.1 Max. 40.0
2 |pH - 7.0 6.8 6.8 7.3 5.0~9.0
Suspended ,
3 solid (SS) mg/L 156 412 302 8.00 Max. 30
Dissolved
- ) mg/L 8.57 7.76 7.38 6.91 -
5 |BOD(5) mg/L 11.60 6.72 8.00 3.69 Max. 20.00
6 |COD (Cr) mg/L 19.5 13.2 14.6 4.6 Max. 70.0
7 |Total coliform r;g%?:l > 160,000 35,000 54,000 23 Max. 400
g (lomlnitrogen| o, 26 40 26 1.4 80.0
(T-N)
Total
9 |phosphorous | mg/L 024 0.57 0.43 0.07
(I-P)
TCU
10 |Color (True Color 19.20 17.04 20.00 145
Unit)
TON
11 |Odor (Threshold 1 1 1 1 -
Odor Number)
12  |Flow Rate m/s - - 0.174 - -

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 the STP. On the other hand, parameters of SS and total coliform levels at retention pond (SW-
1) was 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 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.

As for parameters of SS and total coliform in surface water were exceeded the target values at reference
monitoring points. As mentioned in Section 2.5.2, expected reasons for exceeding the target values are
by various activities such as livestock, industry, and domestic outside of the industrial area of Zone A.
However, it cannot reach to the conclusion of what is the reason to be exceeded the target values, thus
the continuous monitoring and seasonal data and yearly trend analysis will be necessary.

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

- To review the location of the monitoring points (SW-1) and change the location to control water
quality to public water body through discussions with TSMC;
- To monitor Escherichia coli (E. Coli) level to identify health impact by coliform bacteria; and

- To examine the possibility of the overflow water from construction sites.

End of the Document
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FOR DISCHARGING POINTS OF THILAWA SEZ ZONE A
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH
DISCHARGING POINTS AND BASELINE OF DISCHARGED CREEK
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FOR DISCHARGING POINTS AND AFTER CENTRALIZED STP

Down GOLDEN DOWA ECO-SYSTEM MYANMAR €O, 1TD,

Lot No. EL ,ThilawaSEZ Zone A, Yangon Regon, the Urion of Myanmar
TehD]-230905]/ 09 T96935 149

Report No. : GEM-LAB-201705052
Revision MNo. @ 1
Report Date : 11 May, 2017
Application No. : 0048-C001

Analysis Report

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

Sample Description

Sample Name : MKI-SW-1-0426 Sampling Date : 26 April, 2017

Sample No. 1 W-1704074 Sampling By : Customer

Waste Profile No. S Sample Received Date : 26 April, 2017

No. Parameter Method Unit Result LOQ
1 |SS APHA 25400 (Dry at 103-105'C Method) ma/l 150.00 =
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mag/l 8.14 0.00
3 |COD (Cr) APHA 52200 (Close Reflux Colorimetric Method) mag/l 16.2 0.7
4 |(Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) | mg/! 5.6 0.0
5 |[Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) ma/l 0,19 0.05
& |Color APHA 2120C (Spectrophotometric Method) TCU 10.00 0.00
7 |Odor APHA 2150 B (Threshold Odor Test) TON 1 =
8 |Total Coliform APHA 92218 (Standard Total Coliform Fermentation Technique) |Men/100mi| > 160000 1.8
Remark z LOQ - Limit of Quantitaticn

APHA - American Public Health Association (APHA), the American Water Works Association [AWWA),
and the Water Environment-FederstiortWERStandard Methods for the Examination of Water and

Wastewater, 22nd $dition =
LAB
Analysgd By : /xp roved By : S
A S P
I~ - - —
GEM | /oo

Ni Ni Aye Lwin Toemoya Suzuki
Assistant supervisor Director

A2-1
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D Dwn GOLDEN DOWA FECO-SYSTEM MYANMAR CO. 1.TD.

Lot No. £1 ,ThilawaSEZ Zone A, Yangon Region, the Union of Myanmar
Fel01-230905 11 09 796935149

Report No. : GEM-LAB-201705055
Revision No. : 1
Report Date : 11 May, 2017
Application No. : 0049-C001

Analysis Report

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

Sample Description

Sample Name + MKI-SW-6-0426 Sampling Date : 26 April, 2017

Sample No. : W-1704077 Sampling By ; Customer

Waste Profile No. B s Sample Received Date ; 26 April, 2017

No. Parameter Method Unit Result LOQ
1 |ss APHA 2540D (Dry at 103-105'C Method) ma/l 6.00 B
2 |BOD (5) APHA 5210 B (5 Days BOD Test) ma/l 0.00 0.00
3 |COD (Cr) APHA 5220D (Close Reflux Colorimetric Method) mg/! 9.8 0.7
4 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) | mg/l 8.2 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) may/! < 0.05 0.05
6 |Color APHA 2120C (Spectrophotometric Method) TCU 2.39 0.00
7 |Odor APHA 2150 B (Threshold Odor Test) TON 1 ~
8 |Total Coliform APHA 92218 (Standard Total Coliform Fermentation Technique) |MPN/100mI < 1.8 1.8
Remark ¢ LOQ - Limit of Quantitation

APHA - Amenican Public Health Asscciation (APHA), the American Water Works Association (AWWA),
and the Water Environment Federation (WEF)  Standard Methods for the Examination of Water angd

Wastewater, 22nd edition
LA B |

Analysed By : | Approved By :

i Vi | § 2

W o e

Ni Ni Aye Lwin " /Tomoya'Suzufi

|

|

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

D ow n GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD

Lot No. E1, ThilawaSE? Zone A, Yangon Region, the Unipn of Myanmar
Tel01-2309031 09 796933149

Report No, : GEM-LAB-201705053
Revision No, @ 1
Report Date : 11 May, 2017
Application No. : 0049-C001

Analysis Report
Client Name . Myanmar Koei International LTD (MKI)
Address : MNo.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name N e

Sample Description

Sample Name : MKI-SW-2-0426 Sampling Date : 26 April, 2017
Sample No, : W-1704075 Sampling By : Customer
waste Profile No. £ o= Sample Received Date : 26 April, 2017
No. Parameter Method Unit Result LOQ
1 |85 APHA 2540D (Dry at 103-105'C Method) mg/i 156.00 _
2 |BOD (5) APHA 5210 B (5 Days BOD Test) ma/l 11.60 0.00
3 |COD (Cr) APHA 5220D (Close Reflux Colorimetric Method) mag/l 19.5 0.7
4 |Total Nitrogen HACH Methed 10072 (TNT Persulfate Digestion Method) mag/l 2.6 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/! 0.24 0.05
6 |Color APHA 2120C (Spectrophotometric Method) TCU 19,20 0.00
7 (Odor APHA 2150 B (Threshold Odor Test) TON 1 =
B |0il and Grease APHA 5520B (Partition-Gravimetric Method) mg/l 3.67 il
9 |Total Coliform APHA 9221B (Standard Total Coliform Fermentation Technique) |MPr/100mI| > 160000 1.8
10 |Chromium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/l 0.006 0.002
Remark 1 LOQ - Lirmit of Quantitation

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

LAB |

Analyfed By : I ra}p roved By © <

[ .11- ' S o
. r!/‘( Q / L @\] _.—H__'_,__—
Ni Ni Aye Lwin G E M 1 Tomaeya Suzuki

Assistant supervisor Directar
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D 0 w A GOLDEN DOWA ECO-SYSTEM MYANMAR CO. LTD

Lot Na. E1 Thilawa3EZ Zone A, Yangon Region, the Unior of Myanmar
Tel 01-2309051/ 09 796935149

Report No. : GEM-LAB-201705054
Revision No. : 1
Report Date : 11 May, 2017
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 £o=

Sample Description

Sample Name : MKI-SW-3-0426 Sampling Date ; 26 April, 2017
Sample No. ¢ W-1704076 Sampling By : Customer
Waste Profile No. g5 Sample Received Date : 26 April, 2017
No. Parameter Method Unit Result LOQ
1 |SS APHA 25400 (Dry at 103-105'C Method) mg/| 412.00 _
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mag/l 6.72 0.00
3 |COD (Cr) APHA 52200 (Close Reflux Colorimetric Method) mag/l 13.2 0.7
4 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) mag/! 4.0 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mag/l 0.57 0.05
6 |Color APHA 2120C (Spectrophotometric Method) TCU 17.04 0.00
7 |Odor APHA 2150 B (Threshold Odor Test) TCN 1 -
8 |0il and Grease APHA 55208 (Partition-Gravimetric Method) mg/1 3.33 3.1
9 |Total Coliform APHA 92218 (Standard Total Coliform Fermentation Technique) | MPN/100mI 35000 1.8
10 [Chromium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) | mgy/I 0.032 0.002
Remark : LOQ - Limit of Quantitation
APHA - American Public Health Asscciation (APHA), the Amerncan Water Works Association (AWWA),
and the Water Envirp sl darg Methods for the Examination of Water and

Wastewater, 22nd edition

LAB

Analysed By : tngxﬁved By : N
- Lers
3 @y
QA

fi il Ave Lwin G E M . /¥ Tomoya Suzuki 7

Assistant supervisor Director
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DOWA

Client Name

Address

Project Name

Sample Description
Sample Name
Sample No.
Waste Profile No.

GOLDEN DOWA ECO-SYSTEM MYANMAR CO. LTD
Lot No. £, ThilawaSEZ Zone A, Yangon Regian, the Union of Myanmar
Teh 012309051/ 09 T9RY35149

GEM-LAB-201705056

Report No. :
Revision No. : 1
Report Date : 11 May, 2017

Application No. :

Analysis Report

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

MKI-SW-4-0426

W-1704078

Sample Received Date

0049-C001

Sampling Date

Sampling By

26 April, 2017
Customer

26 April, 2017

No. Parameter Method Unit Result LoQ
1 |55 APHA 25400 (Dry at 103-105'C Method) mg/l 302.00 =
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mag/l 8.00 0.00
3 |COD (Cr) APHA 52200 (Close Reflux Colorimetric Method) mag/l 14.6 0.7
4 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) ma/l 2.6 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mayl 0.43 0.05
& |Color APHA 2120C (Spectrophotometric Method) TCU 20.00 0.00
7 |Odor APHA 2150 B (Threshold Odor Test) TON 1 %
8 |Qil and Grease APHA 5520B (Partition-Gravimetric Method) mg/fl <31 3.1
9 |Total Coliform APHA 92218 (Standard Total Coliform Fermentation Technigue) | MPN/100m| 54000 1.8
10 |Chromium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/l 0.016 0.002

Remark LOGQ - Limit of Quantitation
APHA - American Public Health Association (APHA), the American Water Works Association (AWWA),
and the Water Environment Federation (WEF), Standard Methods for the Examination of Water and
Wastewater, 22nd egiition
¢
LAB
Analysed By : l

‘N Ni Aye Lwin

Assistant

Superviser Director

L3
om\oya Edzuk

GEM | USSP



Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Apr-201 7)

GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD.

DOWA

Lot No. L, ThitawaSEZ Zone &, Yangon Region,
Tel:01-2309051/ 09 796935149

the Union of Myanmar

Report No. : GEM-LAB-201705051
Revision No. ; 1
Report Date : 11 May, 2017
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 L

Sample Description
Sample Name MKI-GW-1-0426
Sample No, W-1704073

Waste Profile No, HEE

Sampling Date L
Sampling By -

Sample Received Date .

26 April, 2017
Customer

26 April, 2017

No. Parameter Method Unit Result | LoQ
1 |55 APHA 25400 (Dry at 103-105'C Methad) mag/I 8.00 = N
2 (BOD (5) APHA 5210 B (5 Days BOD Test) mg/l 3.69 0.00
3 |COD (Cr) APHA 52200 (Close Reflux Colorimetric Method) mg/! 4.6 0.7
4 |Total Nitrogen HACH Method 10072 {TNT Persulfate Digestion Method) mg/I 1.4 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/I 0.07 0.05
6 |Color APHA 2120C (Spectrophotometric Method | TCU 1.45 0.00
7 |Odor APHA 2150 B (Threshold Odor Test) TON 1 _
8 [Total Coliform APHA 92218 (Standard Total Coliform Fermentation Technique) | MPN/100mI 23 1.8
L -

Remark LOQ - Uimit of Quartitation
APHA - American Public Health Association (APHA), the American Water Works Association (AWWA),
and the Water Envir ! ndard Methods for the Examinatian of Water ang
Wastewater, 22ng e:]itrm

Analysed By :

/i
-

Wedﬂy: =
-2

v
o ) - £
Ni Ni Aye Lwin | Tomoya Suzuki

Assistant supervisor | Director

—— -




M MJ TD MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED

Thilawa Special Economic Zone (Zone A)
Development Project (Operation Phase)

Appendix

Water and Waste Water Monitoring Report

June, 2017

Environmental Monitoring Plan (Operation Phase)




WATER QUALITY MONITORING REPORT
FOR DEVELOPMENT OF INDUSTRIAL AREA

IN THILAWA SEZ ZONE A
(OPERATION STAGE)

(Bi-Annually Monitoring)

June 2017

Myanmar Koei International Ltd.




TABLE OF CONTENTS

CHAPTER 1: INTRODUCTIONI
11 Generall
CHAPTER 2: WATER QUALITY MONITORING e oo S
21 MOMIEOTING TEOIMS 1.vuveveorienssrsssssssessssasssssssssenssssmasssmms s sssm s s 2
22 Description of SAMPLNG POIES......ovmrrusirvsmmmsiissmssssssssssssns s 3
23 MOMEOTNG MEhOM. ..ccovurrruserrsemssssssssssnssssssssmmsssmmss s 5
2.4  MONOTNG PEIOW. . .cuuiuuerrumessssessissassssssssssasssamssasmssisssssssssstsssm s oss s 6
R L0 — e e 6
CHAPTER 3: CONCLUSION AND RECOMMENDATIONS .....coconeiimmimminnmnnnnnneees 11
APPENDIX-1 FIELD SURVEY PHOTOS ..cocvimniiimmmsnssssmsnssmns s 1
APPENDIX-2 LABORATORY RESULTS c..couiiuriiimmmmmminmismmssnmssrmsssssssess st 1
LIST OF TABLES
Table 2.1-1 Monitoring Items for Water QUANEY +oveensersermsssssssssissnsensssssssusenssnssassasenasssssasensas 2
Table 2.2-1 Outline of Sampling POINLS. .....ovrrumrverrimrrnrsssmnnseseeers s 3
Table 2.3-1 Analytic Method for Water QUality..........ooooenvresimmmmmnenmnssnmsrrmesn sty 5
Table 2.4-1 Sampling Time of Each Station. ........c.ovrmmnrrsrmmrmmmnnsesmsnss sy 6
Table 2.4-2 Tide Record for Yangon River, MYANMAT ......cooccueewmesmmssnmsemssser 6
Table 2.5-1 Results of Water Quality Monitoring at Main Discharging Points and Discharged
6151 CRtIAliZEA ST, . ye o necssis aamivsasessusesnnnsosansuesysusfos s eaasions sosvmmmampmnnr et 0 6
Table 2.5-2 Result of Water Quality Survey for Reference Monitoring Points for Comparison
with Discharging Points and Baseline of Discharged Creek.........oovvieenrumnnnaieiennnnneee 10
LIST OF FIGURES
Figure 1.1-1 Location of Sampling Points of Water Quality MONIOTING. cvceveveneeneriesnnersssssnes 1




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-201 7)

CHAPTER 1: INTRODUCTION

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, 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.
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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 SWol [ SW-2 [ SW-3 | SW-4 | SW-5 [ SW-6 | GW-1 Remarks :1
1 | pH O O O O O (@) O On-site measurement
2 | Water temperature | O @] @] O @] O &) On-site measurement
3 | DO O O O O O O O On-site measurement |
4 | BOD(5) O (@] O (@] (@] (@) O Laboratory analysis
5 | COD(Cr) O (@] O O O B O Laboratory analysis
6 | Total nitrogen @) O O O O O @) Laboratory analysis
7 | Suspended solids @) O O O 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 (@] @] (@) O | Laboratory analysis
11 | Odor O O O O O (@] O Laboratory analysis
12 | Oil and Grease O (@] O O O O O Laboratory analysis
13 | Mercury O O O O O O O Laboratory analysis
14 | Zinc O ) O O O O O Laboratory analysis
15 | Arsenic O O ] (@] D) O O Laboratory analysis
16 | Chromium O O O O O O O Laboratory analysis
17 | Cadmium O O O O O O O Laboratory analysis
18 | Selenium O (@] O (@] O O O Iaboratory analysis
19 | Lead &) (@] O O O O @) Laboratory analysis
20 | Copper @) O @] O O O O Laboratory analysis
21 | Barium @] (@) ) O O (@) O Laboratory analysis
22 | Nickel &) (@) O O & O & Laboratory analysis
23 | Cyanide @] O @) @] O O O Laboratory analysis
24 | Free Chlorine &) O @] O O (%) O Laboratory analysis
25 | Sulphide O O O J_O @] (@) O ] Laboratory analysis
26 | Formaldehyde O (@) @] O (@) O (@] Laboratory analysis
27 l Phenol O O O O_{ O O O Laboratory analysis
28 | Flow Rate ol @] =10 ol 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

r_No. Station Detailed Information T
Coordinate- N-16° 40’ 13.5”, E- 96° 16’ 398"

1 SW-1 | Location - Qutlet of Retention Pond

Survey Item — Surface water sampling and water flow rate m

2 sw2 | ion - Upstream of Shwe Pyauk Creek

m — Surface water sampling.
| Coordinate- N-16° 40’ 05.5”, E- 96° 16 41.6”
3 SW-3 | Location -

SEZ Zone A and Zone B, |

Survey Item — Surface water sampling.

| Coordinate- N-16° 40° 10.7”, E- 96° 16’ 22.6

5 SW-5
6 Sw-6 St o et vttt b oo e b e kst et e | -
— Surface water samplin g and water flow rate measurement,
ordinate N-16° 40 5.1 E96° 163177 SR o

7 GW-1 | Location - n Mocgyoe Swan Monastery o T —_—
L Survey Item — Ground Water Sampling _
Source: Myanmar Koei International Ltd.
SwW-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

SW-2 (Reference Point)

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

SW-3 (Reference Point)

SW-3 was collected at the 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 industria] 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 locate:
southwest of Zone A area and at the south of Dagon-Thilawa road. The surrounding area are Zo;
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 2540D (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 HACH 8027 (Pyridine — Pyrazalone Method)
23 Cyanide APHA 4500 CL G (DPD Colorimetric Method)
24 Free Chlorine HACH 8131 (USEPA Methylene Blue Method)
25 Sulphide HACH 8110 (MBTH Method)
2% Foritialdehyde E?S}éﬁ?ﬁﬁ?}hod 420.1 (Phenolics (Spectrophotometric, Manual 4AAP With
27 Phenol APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
23 FlowRate (r-[‘{eé:f;ﬁ:::;&;iif:;lean%‘f;Bg‘;‘g{?&t SDi gital Current Meters)

Source: Myanmar Koei International Ltd.
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2.4 Monitoring Period

Water quality and water flow rate monitoring were conducted on 27" June 2017 and sampling time is shown
in Table 2.4-1 to avoid tidal effect. The tide record for Yangon river, Myanmar on 27" June 2017 is shown
in Table 2.4-2.

Table 2.4-1 Sampling Time of Each Station

No. Station Sampling Time
1 SW-1 27/6/2017 13:26
2 SW-2 27/6/2017 9:41
3 SW-3 27/6/2017 11:22
4 SW-4 27/6/2017 12:10
5 SW-5 27/6/2017 15:30
6 SW-6 27/6/2017 12:56
7 GW-1 27/6/2017 16:31

Source: Myanmar Koei International Ltd.

Table 2.4-2 Tide Record for Yangon River, Myanmar

Date Time | Height Tide Conditions
02:10 0.89 Low Tide
27/6/2017 | 06:29 5.89 High Tide
13:56 1.08 Low Tide
18:37 | 6.24 High Tide

Source: Myanma Port Authority, Tide Table for the Yangon River
and Elephant Point, 2017.

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), total coliform, mercury and
free chlorine 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;
1) surface water run-off from bare land in Zone A and ii) influence by water from the downstream of
retention pond (SW-1) and retention canal (SW-3) 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)
also complied with the target value. It may prove 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) exceeded the target value due to the expected reasons; 1) 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

0 ADE
\\‘,&Nﬁ“{ssy{% ~\ !
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might be influence by water from the downstream of retention pond (SW-1) and retention canal (SW-5) due
to flow back by tidal fluctuation.

In the first place, the monitoring points of retention pond (SW-1) and retention canal (SW-5) 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 control SS and total
coliform;

1) To review the location of the monitoring point (SW-1 and SW-5) and change the location to control
water quality to public water body through discussions with TSMC;

2) To monitor Escherichia coli (E. Coli) level to identify health impact by coliform bacteria’

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.

As for the result of mercury of surface water, the result at the outlet of the centralized STP (SW-6) also
complied with the target value. On the other hand, results at the monitoring points of retention pond (SW-
1) and retention canal (SW-5) exceeded the target value due to the expected reason; i) some factories in
Thilawa SEZ Zone A might be utilized products using mercury, and might be spillage to the retention canal
and retention pond accidentally, ii) mercury contaminated soil might be existing and might be eluted by
rainwater and iii) any error in the water quality analysis process. However, it cannot reach to the conclusion
of what is the reason to be exceeded the target values, thus, in consultation with TSMC, additional
investigations will be carried out to grasp the cause of exceeding the target value of mercury level.

As for the result of free chlorine of surface water, the result at the outlet of the centralized STP (SW-6) also
complied with the target value. On the other hand, results at the monitoring points of retention pond (SW-
1) and retention canal (SW-5) exceeded the target value due to the expected reason; the result of the free
chlorine has a possibility of positive interference from foreign substances in sample. If the water sample
containing high turbidity and color, the analysis of free chlorine mi ght be affected as positive interference.
These analysis methods commonly used in Myanmar where there is limitation of laboratory instruments are
unable to get correct results. One of the possibility to avoid positive interference is to analyze with upgraded
method.

L Since the composition of total coliform include bacteria from natural ori gin, and even after Total coliform do not aff
health directly, it is recommended that measurement of Escherichia coli (E. Coli) will be added to the water quality moni
parameters in order to identify health impact by coliform bacteria,

7
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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 SW-1 SW-5 SW-6 bl
| |Temperature " 286 30.0 28.7 Max. 40.0
2 pH 2 72 7.9 7.1 5.0~9.0
3 f;gl}’e“d"d solid | ot 90 120 4 Max. 30
4 ?S‘“’Sﬁ"’“ OXYEEN | ol 738 6.59 6.80 -
s [BOD(S) mg/L 0.00 0.00 341 Max. 20.00
6 |cop(c mg/L 9.0 9.0 6.1 Max. 70.0
7 |Towmleolifom | Yoong 160,000 | >160,000 <18 Max. 400
8 (Tq?ﬁ)m“gm wpfl 24 38 94 80.0
9 (Tf‘;‘} phosphorous| oy <0.05 <005 <0.05 :
TCU
10 Color (True Color 3.50 7.64 2.10 E
- Unit)
TON
11 |Odor (Threshold 1 | 1 "
Odor Number)
12 0il and Grease mg/L <33 <3.1 <3.1 Max. 5
13 Mercury mg/L 0.006 0.008 =0.002 Max. 0.005
14 |zinc mg/L 0.060 0.048 <0002 | Max.5.000
15 |Arsenic mglL 0.016 0.02 <001 Max. 025 |
16 |Chromium e <0.002 <0.002 <0002 | Max. 0.500
17 |Cadmium mg/E <0.001 <0.001 <0.001 Max. 0.030
18 |Selenium — <0.01 <0.01 <001 Max. 0.02
19 |Lead gl 0.012 0.018 <0002 | Max. 0200
20 |Copper mglL 0.006 0.104 <0.002 Max. 1.000
21 |Barium mg/L 0.038 0.050 0.018 Max. 1.000
2 [Nickel mglL 0.036 0.046 0.002 Max. 0200
23 |Cyanide mglL 0.018 0.027 0.004 Max. 0.200
24 |FreeChlorine | mglL 19 24 0.1 Max. 1.0
25 |Sulphide mg/L 0.363 0.488 0.010 Max. 1,000
26 |Formaldehyde | mglL 0.120 0.163 <0003 | Max. 1.000
27 |Phenol niglL <0002 <0.002 0.017 Max. 1.000
I: 28 Flow Rate mi/s 0.245 0.266 0.799 -

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 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, total coliform and free chlorine 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 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 the other surface water monitoring points (SW-
2, SW-3, SW-4) exceeded the target value due to two expected reasons; i) natural bacteria existed in
discharged creek because there are various kinds of vegetation and creature such as birds, and small animals
in and along the discharged creek and ii) wastewater from the local industrial zone outside of Thilawa SEZ.

As for the result of free chlorine of surface water, results at the other surface water monitoring point (SW-
4) exceeded the target value due to expected reason; the result of the free chlorine has a possibility of
positive interference from foreign substances in sample. If the water sample contained high turbidity and
color, the analysis of free chlorine might be affected as positive interference. These analysis methods
commonly used in Myanmar where there is limitation of laboratory instruments are unable to get correct
results. One of the possibility to avoid positive interference is to analyze with upgraded method.
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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

No. | Parameters Unit SW-2 SW-3 SW-4 GW-1 | Target Value
i |Temperative " 26.8 279 282 325 Max. 40.0
2 |pH - 73 6.9 7.1 79 5.0-9.0
3 fs“;fe“ded solid | e/t 38 70 82 6 Max. 30
4 :3[;505;’1‘“"1 OXYEen | 1o/l 443 338 6.86 7.08 .

s |BoD(5) me/L 171 0.00 2.99 275 Max. 20.00
6 |copcn mg/L 215 113 116 64 Max. 70.0
7 |Total coliform %%Tn“; 92,000 35,000 54,000 240 Max. 400
8 (TT"_}‘%T)“““’B"“ mglL. 1.9 2.0 17 1.5 80.0
9 3%"‘{3; phosphorous| . <0.05 <0.05 <005 0.804 -
TCU
10 |Color (True Color 64.79 27.49 26.75 2776 -
Unit)
TON
11 Odor (Threshold 1 1 1 1 -
Odor Number)
12 il and Grease mg/L 4,73 <3.10 <3.10 <3.10 Max. 5.00
13 |Mercury mg/L <0.002 <0.002 <0.002 <0.002 Max. 0.005
14 |Zinc mg/L <0.002 0.012 0.004 <0.002 Max. 5.000
15 |Arsenic gL 0.010 0.010 <0.010 <0.010 Max, 0.250
16 |Chromium mg/L <0.002 <0.002 <0.002 <0.002 Max. 0.500
17  |Cadmium mg/L <0.001 <0.001 <0.001 <0.001 Max. 0.030
18 Selenium mg/L =0.01 =0.01 =0.01 =0.01 Max. 0.02
19 |Lead mg/L 0.004 0.004 0.004 <0.002 Max. 0.200
36 |Copper mg/L <0.002 0.002 0.002 <0.002 Max. 1.000
21 |Barium mg/L 0.018 0.028 0.024 0.078 Max. 1.000
22 |Nickel mg/L 0.008 0.018 0.016 <0.002 Max. 0.200
23 |Cyanide mg/L 0.026 0.023 0.021 0.004 Max. 0.200
24 |FreeChlorine | mg/L 0.5 1.0 13 0.1 Max. 1.0
25 |Sulphide mg/L 0.065 0.169 0218 0.005 Max. 1.000

26 |Formaldchyde | mg/L 0.052 0.092 0.088 <0.003 Max. 1.000

27 |Phenol mg/L. <0.002 0.008 <0.002 <0.002 Max. 1,000

28 Flow Rate m/s 0.25 - 1.81 - -

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

coliform, free chlorine and mercury levels 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

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 review the location of the monitoring points (SW-1 and SW-5 ) and change the location to control
water quality to public water body through discussions with TSMC;

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

- To examine the possibility of the overflow water from construction sites.

- To implement the re-analysis and continuous monitoring for mercury test at exceeding points of target
value,

- To implement the soil analysis in Thilawa SEZ Zone A,
- To check the mercury products that might be utilized by locators in Thilawa SEZ Zone A; and

- To cooperate with TSMC for the site inspection of locators.

As for parameters of SS, total coliform and free chlorine in surface water were exceeded the target values
at reference monitoring points. As mentioned in Section 2.5.2, expected reasons for SS and total coliform
exceeding the target values are by various activities such as livestock, industry, and domestic outside of the
industrial area of Zone A. In addition, the expected reason for free chlorine exceeding the target value is

End of the Document
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2017)

FOR DISCHARGING POINTS OF THILAWA SEZ ZONE A

T —_— = - — -

’ _:'..‘_'a-w-u-ml Mo =0

Surface water sampling and onsite measurement at SW-6

Al-1



Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2017)

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

Surface water sampling and onsite measurement at SW-4

Al-2



Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2017)

Al-3




APPENDIX-2 LABORATORY RESULTS



Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-201 7)

FOR DISCHARGING POINTS AND AFTER CENTRALIZED STP
= LN IS ARND AFITER CENTRALIZED STP

Down GOLDEN DOWA ECO-SYSTEM MYANMAR €O LTD
Lot Mo FI TrluwaSEl Zose A, ¥angon Begon, the Unior of Mganmar
Tel 01-2309051' 09 o035 |45

Report No. : GEM-LAB-201707063
Revision No. : 1
Report Date : 11 July, 2017
Application No, : 0049-C0O1

Analysis Report

Client Name ¢ Myanmar Koei International LTD (MKI)
Address - No.1A /2B, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name io=
Sample Description
Sample Name 1 MKI-SW-1-0627 Sampling Date - 27 June, 2017
Sample No, : W-1706206 Sampling By - Customer
Waste Profile No. foo= Sample Received Date ; 27 June, 2017
Na. Parameter Method Unit Result LoQ
1 |ss APHA 25400 (Dry at 103-105'C Method) mgfl 90.00 =
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mag/l .00 0.00
3 |COB (Cry APHA 52200 (Close Reflux Colorimetric Method) migy/l a0 0.7
4 |0l and Grease APHA 55208 (Partition-Gravimetric Method) mg/l 3] 31
5 |Total Coliform APHA 92218 [Standard Tozal Coliform Fermentation Technique) MPN/LOOmI 160000 18
& |Total Nitrogen HACH Method 10072 [TNT Persulfate Digestion Method) mgy'l 24 0.a
7 |Total Phosghorous APHA 4500- E (Ascorbic Acid Methad) woll <0.05 v.05
8 [Color APHA 2120C (Spectrophatomatric Method) TCy 350 0.00
9 |Odor APHA 2150 B (Threshold Odor Test) TON 1 _
10 [Mercury APHA 3120 B (Inductively Coupled Plasma (ICF) Method) mg/l 0.006 0.002
11 |Zine APHA 3120 B (Inductively Coupled Plasma (ICF) Methad) msl 0.06 0.002
12 |Arsenic APHA 3120 B (Inductively Coupled Plasma {ICP) Method) gy 0.016 0.01
13 |Chromium APHA 3120 B (Inductively Coupled Plasma [ICP) Method) mg/ %0.002 0.002
14 [Cadmium APHA 3120 B (Inductively Couplest Plasma (ICP) HMethod) mayt s 0,001 D.001
15 |Selerum APHA 3120 B (Inductively Coupled Plasma {ICP) Method) mag/l s 0.01 0.01
16 |Lead APHA 3120 B (Tnductively Coupled Plasma (ICF) Methad) mgdl a.012 0.002
17 |Copper APHA 3120 B (Inductively Coupled Plasma {ICF) Methad} mg/! 0.005 0.002
18 |Barium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg| 0.038 0.001
19 |Nickel APMA 31208 (inductively Coupled Plasma {ICP) Method) mgy/l 9.036 0.002
20 |Cyande HACH BO27 (Pyridine -Pyrazaslone Method masl 0.018 0.002
21 |Free Chiorine APHA 4500 CL G (DPD Colorimetric Method) ma/fl 1.9 0.1
22 [Suiphide HACH B131 (USEPA Mathylece Blue Mathiad) gl 0.353 0.005
23 (Formaldehyde |HACH BLLD (MBTH Methad) mafl 0.120 0.003
74 {Phenol |J-.nsru Methad 420.1 (Phenaiics {Speciaphotomertic. Manaal SAAF #ah Bistillarion)) mag| <0.002 0.002
Remark LB - Limit of Quantitation

APHA - Amencan Public Health Assaciation (APHA], the American Water Works Aysooation [AWWA], and the Warer
Environment Federation (WEF), Standard Methods for the Examination of Water and Wastewatss, J7nd schibinn

LA B eoyored oy X0
ff / :—» T
— P }. 2. =
ir " Tomoya Suzubl il
Assistant suparvisor G E M Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A

(Bi-Annually Monitoring in FY Jun-201 7)

DOWA

Client Name
Agdress

Project Name
Sample Description

Sample Name
Sample No.
waste Profile No.

GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD
Lot No 11 ThitawaSI? Zore & Yangos Regon, the Urmon of Mysrmar
Tal 0123080517 09 TSR35 140

Repart No, ©
Revision No. :
Report Data :

Application No. :

Analysis Report

Myanmar Keei International LTD {MKI}
No.1A /28, Mya Thidar Housing, Ward 11, Sguth Okkalapa.

MKI-SW-5-0627
W-1706207

= Sample Received Date :

GEM-LAB-201707064

1

11 July, 2017

0043-C001

Sampling Date ; 27 June, 2017
Sampling By : Customer

27 June, 2017

[Na. parameter Method unit Result LoQ

{1 Iss APHA 25400 (Dry at 103-105'C Method) ma/l 120.00 34
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mgf! 0.00 0.00
3 |COoD (Cr) APHA 5220D (Close Reflux Colorimetric Method) mg/l 9.0 a7
4 |Odl and Grease APHA 55208 [Parhtlon Gravimetric Method} - an_,.fl < .':l ) 3.1
5 | Total Coliform APHA 92218 (5tal1dard Total l::-allfurrn Fermentatlon Technigue) | HI;NJ'_IUMI. > 16-00“0 1.8
& |Total Nitrogen HACH Method m:l;z (‘I-'N‘r persulfate Digestion Method) mg/l 38 0.0
7 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mgft = 0.05 0.0%
@ |Caolor APHA 2120C (Spectrophotemetric Method) TCUu 7.64 0.00
9 |Odar APHA 2150 B (Threshold Odor Test) TON 1 i
10 |Mercury APHA 3120 B {Inductively Coupled Plasma (1CP) Method) mgft n.aos 0.002
11 |Zinc APHA 3120 B (]ndumvely Cnupleu Plasma (ICPI Me:hud) mg/fl 0.048 0.002
12 |Arsenic APHA 3120 B {Inductively Coupled Plnsma (ce) M!lhod} méh 0.02 0.01
13 |Chromium APHA 31208 (Il\ductwely Couplen Plasma (1CP) Methad) migfl £ 0.002 D002
14 c-a.dmiurn APHJ\ 3120 8 (Inductively Coupled Plasma {1CP) Method) mg/! s 0.001 0.001
15 |Setenium APHA 3120 8 (Inductively Coupled Plasma (1CP) Method) mad] $0.01 0.01
16 |Lead APHA 3120 B (Inductively Coupled Plasma {ICP) Method) maT 0.018 0.002
17 |Coppser APHA 3120 8 (Inductively Coupled Plasma {1CP) Method) mafl 0.104 0.n02
18 |Barium APHA 3120 B {Inductively Coupled Plasma (ICF) Method) maft 0.08 0.001
19 |Micke! APHA 3120 8 {Inductively Coupied Plasma (1CP) Method) mgfl 0.046 0.002
20 |Cyanide HACH §027 (Pyridine -Pyrazalane Method g/l 0.027 0.002
21 |Free Chioring APHA 4500 CL G {DPD Colorimetnc Method} mayt 24 o1
22 |Sulphide HACH 8131 (USEPA Methylene Blue Method) ma/l 0.488 0.005
23 |Formaldehyde HACH B110 (MBTH Mathod) marl 0.163 0.003
24 |Phenal [UsEPA Meihod 420.1 (Phenolics (Sjpectaphotometn. Manual 4437 With Distilkauent) mag/t < 0.002 0.002

Remark

Assistant supervisor

L4 - Lrmat af Quantitation

APHA - amencan Puthc Health As) fociatiog (APHA),
Emvironmint Federation (WEF], Sfandar txhnd

GEM

‘Water

/Tnmoya Sudukl

Warks Assatiarion (AWWA), and the Water
acion bf Water and Wastewater, 22nd edition

Director



Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2017)

Dow n GOLDEN DOWA ECO-SYSTEM MYANMAR €O, LTD
Lot Mg EL FriawadEl dome A Tangon Regan, the Usion of Myasmar
Tel 01-230905) /09 796935149

Report No. : GEM-LAB-201707065
Rewvision No. : 1
Report Date @ 11 July, 2017
Application No, : 00439-C001

Analysis Report

Client Name :  Myanmar Koel [nternational LTD (MK1)
Address ¢ No.1A /28, Mya Thidar Housing, Ward 11, Scuth Okkalapa.
Project Name 3
Sample Description
Sample Name 1 MKI-SW-6-0627 Sampling Date : 27 June, 2017
Sample No T W-1706208 Sampling By - Customer
Waste Frofile No, LT Sample Recelved Date : 27 June, 2017
No. Parameter Method Unit Result LoQ
1 |55 APHA 25400 (Dry at 103-105°C Method) mg/fl 4.00 _
2 |BOD (5) APHA 5210 B {5 Days BOD Test) g/l 341 - a_&o
3 |cop (cn AFHA 52200 (Close Reflux Colorimetric Method) N men | 81 | o7
4 |Oit and Grease APHA 55208 (PanﬂinGravir;et;'r; Memod) mg/ <31 31
5 |Total Colifgrm APHA 92218 (Standard Total Coliform Fermentation Technigue) MPN/100mI <18 18
6 |Total Nitrogen HACH Method 10072 (TNT Persuifate Digestion Method) mgsl 9.4 0.0
7 |Total Phosphorous APHA 450D-F E (Ascorbic Acid Method) mg/l < 0.05 0.05
8 |calor APHA 2120C (Spectrophotometric Method) Teu 210 0.00
9 [odor |APra 2150 B (Threshoid Odor Test) TON 1 _
10 [Mercury APHA 3120 B (inductively Coupled Plasma (ICP) Method) | ma £0.002 0.002
11 (Zinc APHA 3120 B (Inductively .Cl;u.l;l’e‘-! 9;;5}!\! U-CP]. M;lhod-] i lr\_q,r‘.l = 0.002 0.002
12 [Arsenic APHA 31208 (Indud—welv -ca;.plea Plasma (ICP) Mathod) myg/| = 0.01 0.0
13 |Chroamium APHA 3120 B (Inductively Coupled Plasma (ICP) Methad) magfl £ 0.002 0.002
14 |Cadmiim APHA 3120 B (Inductively Coupled Plasma {1CP) Method) ma/l 5 0.001 0001
15 |Selenium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) ma/l ; s 0.01 0.01
15 |Lead APHA 3120 B (lndu:b:el_v Cnnpled_ﬁlasma {ICP) Mathod) mﬁf!— . £ 0.002 0002
17 |Copper APHA 31 2_0 8-(Induchvel\f Coupled Plasma [ICP) Mathod) mg/l £ 0.002 0.002
18 (Barium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mgfl 0.018 0.001
149 [Nickel APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mig/fl 0002 0.002
20 {Cyanide HACH 8027 (Pyridine -Pyrazalone Method mg/l 0.004 D0.002
21 |Frea Chiorine APHA 4500 CL G (DPD Colorimetric Method) g/l 01 ol
22 |Sulphige HACH 8131 (USEPA Methylene Blue Method) mg/l noin 0.005
#3 |Formaldehyde HACH 8110 {MATH Method) mag/l < 0,002 0.003
24 [Phenal USEPA Mathiod 4301 [Phenotics { Spectmphotomatng, Mansl SALF Wit [titanon) | mg/l 0.017 0.002
fenark LOG - Lma af Quantiation

APHA - american Public Healfh Association (APHMA), the Amercan Water Works Association (AWWA), and the wWater

Enviconment Federation [WEF), stﬁ'gvuﬂmmn of Water and Wastewatar, 22ng edition

A%’pr ved By : P
= .
i

Analysed K i —— T
E ’ / / ; 7 -
NI M A Lwin G E M , / /rnm}ya Suzuki m L—

Assistant supervisor ' Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2017)

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

GOLDEN DOWA ECO-SYSTEM MYANMAR CG L LTD
Lot Ny £1 ThilawaSEl love &, Yasgoe Regon, the Unios of Myanma
Tl 0. 230005) D TRHE3 5148

DOWA

Report No. : GEM-LAB-201707066
Revision Ng, : 1
Report Date : 11 July, 2017
Application No. : 0049-C001
Analysis Report
Client Name Myanmar Kael Internauonal LTD (MKI}
Address No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name a
Sample Description
Sample Name MET-5W-2-0627 Sampiing Dete ;27 June, 2017
Sample No. W-1706209 Sampling By ; Customer

Waste Profile No Sample Received Date : 27 June, 2017

No.] Parameter Method Unit Result LoQ
1 IS'.i APHA 25400 (Dry at 103-105°C Method) mgfl 38.00 _
2 |so iﬁ) APHA 5210 B (5 Days BOD Test) mﬁ,rl 171 0.00
3 C_()_D_t‘{;}-_ nPH-A 52205 (.Clase Reflux Colorimetric Method) .m.g.fl 21.5_ ; R t-.li'_
4 [Qil and Grease APHA 55208 (Partition-Gravimetric Mathod) mg/l 4.73 S
5 |Total Coliform APHA 92218 (Standard Total Colitarm Fermentation Technique) MPN/100m| 92000 1.8
& |Total Nitrogen HACH Methad 10072 (TNT Persulfate Drgestion Method) mg/l 1.9 0.0
7 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mgyl < .05 0.08
g8 [Color APHA 21208 (Spectrophotometnc Method) TCU 64.79 0.00
9 [Odor APHA 2150 B (Thresheld Oder Test) TON 1 =
10 MEI'I.‘U-!\! o APRA 31203- {Inductively Coupled Plasma [ ICF) Method) mg,‘r 5 0.602 IJ.D_UZ ]
11 [Zine APHA 3120 B (Inductively Coupled Plasma {ICF) Methad) mg/ 5 0,002 0.002
12 |Arsenic APHA 3120 B (Inductively Coupled Plasma (ICP) Methaod) mg/l 0010 001
13 [Chromium APHA 3120 B (Inductively Coupled Plasma {ICP) Methad) mag/l £ 0.002 0.002
14 |Cadmium APHA 3120 8 (Inductively Coupled Plasma (ICP) Method) mgA 3 0.001 0.001
15 [Selenivm {APHA 3120 8 (Inductively Coupled Plasma (ICP) Method) mg/l <001 0.0
16 |Lead |APHA 3120 B (Inductively Coupled PMasma {ICF) Metnad) mgy/! 004 0.002
17 |Copper iAPH.& 3120 8 (Inductively Coupled Plasma [ICF) Method) mg/l = 0.002 0.002
18 |Barium :,.NPHﬁ 3120 B (Inductively Coupled Plasma (ICF) Method) mg/l 0.018 0.001
19 |MNickel |APHA 3120 B {Inductively Coupled Plasma (ICF) Method) mg/l 0.008 0.002
20 |Cyanide HACH 8027 {Pyridine -Pyrazalope Method mg/l 0.026 0.002
21 |Free Chigring APHA 4500 CL G (DPD Colorimetric Method) ma/l 05 .1
22 [Sulphide HACH 8131 [USEPA Methylens Blue Methad) mg/! G085 ¢.oos
23 |Formaldehyde HACH 8110 [MBTH Method) mag/! 0.052 0.003
24 |Phenal (WSERA Matnng 430 | (Phensscs [Spactmphatametne. MATGA SAAF @irh Detiilanon) migfl = 0002 0.002

Remark

Analysed ?4, :

A

M) Mt Ay

Assistanl superviscr

Lwin

L0 - Limit of Quantitation

APHA - Amerncan Public 4
Envirpnment Federation

LARLAL, foe

LAB
GEM

A2-4

»}parlnved By :

YN 1

Water Works Associabion (AWWA), and the Water
'WEF], Standarg Methods for the Examination of Water and wastewster, 22nd edithon
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Directer




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2017)

DDWA GOLDEN DOWA ECO-SYSTEM MYANMAR CO. LTD
Lot No 71, ThiawaST 2o~ &, Yargon Ragion, tve Uion ot Wyarsmar
Tel 0F-2308051 06 T34 19

Report No. : GEM-LAB-201707067
Revision No. : 1
Report Date : 11 July, 2017
Application No. : 0049-CO01

Analysis Report

Client Name 1 Myanmar Kosi International LTD {MKI)
Address ¢ No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name &=
Sample Description
Sample Name ¢ MKI-SW-3-0627 Sampling Date : 27 Jure, 2017
Sample Na, © O W-1706210 Sampling By Customer
Waste Profile No. : o= Sample Received Date : 27 Jure, 2017
No. Parameter Methad Unit Result LoQ —‘
1 |58 APHA 25400 (Dry at 103-105'C Method) mg/l 70.00
2 |BOD (%) APHA 5210 B (5 Days BOD Test) mg/l 0.00 G oo
3 |CO0 (Cr) APHA 52200 (Close Reflux Calorimetric Method) mg/| 113 0.7
4 |Qil and Greass APHA 55208 (Partition-Gravimetric Method) mg/l <31 31
5 Tml Coflfnrm APHA 92218 (Standard Total Coliform l'errnmtadnn Temnlquej MPN,‘l.GnmI 35000 1.8
5_ I‘Oba! Nltrugen - _;Eﬂ_ﬂethnd 100?2 (TN‘I' &-rsuﬂ'ate Dvgesbon Metllmﬂ ] E{ e 2_0 . D.Cl_
.r_ . Total Phusphornus APHA 4500-p E [Ascoru: m:l Hethod} . mg/l :Tﬂs - u_ug
8 |Color APHA 2120C (Spectrophotomatric Method) TCu 27.49 0.00
9 |Odor APHA 2150 B (Threshold Odor Test) TON 1 -
10 [Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mgA £ 0.003 C.o02
11 |Zinc APHA 3120 B (Inductively Coupled Plasma {ICP) Method) mg/l 0.012 0.002
12 [Arsenic APHA 3120 8 (Inductively Coupled Plasma (1CP) Method) mg/! D.010 0.01
13 [Chromium APHn 3120 B (IHdUCHVEI!’ Counlec! P!asrna (ICP} Method) mg/l £ 0.002 0.002
14 |Cadmium APHA 3120 8 (Inductively Coupled Plesma (ICP) Method) g <0001 | coor |
15 |Selenium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) ma/l <o 0.01
16 |Lead APHA 31208 {Inductively Coupled Plasma (ICP) Method) mgyi n.004 0.002
17 |Copper APHA 3120 8 (Inductively Coupled Plasma (ICP) Method) gl D002 0002
18 |Barium APHA 3120 B {Inductively Coupled Plasma (ICP) Method) g/l 0.028 0.001
19 |Nickel APHA 3120 B (Inductively Coupled Plasma {ICP) Method) mafl 0.018 0.002
20 [Cyanide HACH 8027 [Pyriding -Pyrazalone Mathod mg/l D023 0.002
21 [Freee Chiarine APHA 4500 CL G (DPD Colarimetric Methad) mg/l 1.0 0.1
22 |Sulphide HACH B131 (USEPA Methylene Blue Methnd) mg/l 0.169 0.005
23 |Formaldehyde HACH 8110 (MBTH Method) mgfl 0.092 0.003
ﬂphcnul USEPA Hatnoz 40,1 [Phanalics. (Spactronharometric. Manal 4AAP With Cowtillation )] gl 0.008 0002
Remark ;1O - Limit of Quantitation

APHA - American Public He
Environment Federation (')

h Assaciabion [Al

Analyseq @y HLS':HK‘B
4 | GEM

Assistant supervisor

Water Works Rssocation [AWWRY, and the watar
ton of Water and Wastewater, J2nd 2diton
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Director




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2017)

Down GOLOEK DOWA FCO-SYSTEM MYANMAR (O LTD
1ot o E1 TnkawaSET Tone A, Vargon Repon, the Umign of Myaamar
Tel 012309051 0% T35S

Report No. : GEM-LAB-201707068

Revision No. & 1

Report Date @ 11 July, 2017
Application No. 0049-Co001

Analysis Report

Client Nam& . Myanmar Koei International LTD (MKI)
Agdress . No.lA /28, Mya Thidar Housing, ward 11, South Okkalapa.
Project Name 1%

Sample Descriplion

Sample Name - MKI-5W-4-0627 Sampling Date ;27 June, 207

Sample No. W-1706211 Sampling By : Customer

Waste Profile No. - Sample Received Date | 27 June, 2017

No. Parameter Method Unit Result LOQ
1 |55 APHA 25400 (Dry at 103-105°C Method) mail 8200 N
2 |BOD(5) APHA 5210 B (5 Days BOD Test) mg/l 2.99 o.00
a jcap (Cr) APHA 52200 (Close Refiux Calorimetric Methad) g/l 11.6 0.7
4 |OH and Grease APHA 55208 {Partition-Gravimetric Method) myg/l <31 31
5 |Total Coliform (APHA 92218 [Standard Total Coliform Fermentation Technigue) MPEN 1 O0mI 54000 1.8
& |Total Nitrogen HACH Method 10072 (TNT Persulfate Diuesr.;on M_at.;md]_- Rl _rn_g,fl _l?- 3 0.0
7 |Total Phosphorous APHA 4;!04’ _ETA;r.o:‘b;u;;t_hodl e R :q,fl < 0.05 0.05
a8 Col;r APHA 2120C (Spectrophotametric Method) TCU 26.75 0.00
g |Odor APHA 2150 B (Threshold Odor Test) TON 1 _
10 |Mercury APHA 3170 B (Inductively Coupled Plasma (ICP) Method) mg £ 0,002 0.002
11 |Zinc APHA 3120 B (Inductively Coupled Fasma (ICP) Method) mg/l 0.004 0.002
12 |Arsenic APHA 3120 B {Inductively Coupled Plasma (ICP) Method] mag/l £ 0.01 0.01
13 {Chromium APHA 1120 B {Inductively Coupled Plasma (1CF) Her.hod.] mg/l £ 0.002 0.002
14 |Cadmiumn APHA 3120 B (Inductively Coupie-& Plasmd-{ICP] HethudT . mg/! £ 0.001 0,001
15 |Selenium APHA 3‘1_2_0 6‘(1nﬂuﬂiv=lv Co;l:d‘ Plasma (ICP) Method) mg/l <0.01 (1K1}
16 |Lead APHA 3120 8 {Inductively Coupled Plasma (ICP) Method) ma/l 0.004 0002
17 |Copper APHA 3170 8 {Inductively Coupled Flasma (ICP) Method] mgt 0,002 0.002
18 {Barium APHA 3120 8 {Inductively Coupled Plasma {1CP) Method) mgfl 0.024 0.001
19 [Nicke! APHA 3120 B {Inductively Coupled Plasma (ICP) Method) mad 0.016 0.002
20 |Cyanide HACH 8627 (Pyriding -Pyrazalone Mathod mag/l 0.021 0002
21 |Free Chiorine APHA 4500 CL G (DPD Colorimetric Method) mgfl 13 o1
22 |Sulphide HACKH B131 (USEPA Methylene Blue Method) mg/l 03218 0.005
23 |Formaldehyde HACH 8110 (MBTH Method) mg/l D.088 0.003
24 |Pranol USEPA Mammod 4701 (Pnenchcs [Spectraahatometnc, Manual AAAP with Dastiliatian)] mgfi < 0.002 c.noz
famark £ 10G - Limit of Quantitation
APHA - Ametican Public Heaith lss;;mmmﬁun Ausociation [AWWAY, and the \Water
E F {WEF), thais for the £ snanon of Wates and tewater, 1Ind edifion

! ved By @
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Annually Monitoring in FY Jun-2017)

DOWA

GOLDEN DOWA ECO-SYSTEM MYANMAR CO, LTD.
Lot N E1 TranwaSil Zone A, Targsn Aegon. the Lnisn of Myarmar
Tel 01- 2309051 09 P63 8145

Report No. | GEM-LAB-201707071
Revision No. . 1
Report Date @ 11 July, 2017
Application No., : 0049-C001

Analysis Report

Clent Name Myanmar Koei Internaticnal LTD [MKI)
Address No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name v
Sample Description
Sampie Name MEIL-GW-1-0627 Sampling Date : 27 June, 2017
Sampie No- W-1706214 Sampling By : Customer
Waste Profile Mo, = Sample Received Date ;27 June, 2017
No. Parameter Method Unit Result Log
1 (S5 APHA 25400 (Dry at 103-105'C Method) g/l 6.00 B
2 |BOD (5) APHA 5210 B (5 Days BOD Test) ma/l 275 ©.00
3 |COD(Cr) APHA 527200 (Close Reflux Colorimetric Mathod) mgfl 6.4 0.7 ]
4 |Dil and Grease APHA 55208 {Partition-Gravimetric Method) mgs <31 3.1
5 |Total Caliform APHA 92218 {Standard Total Coliform Fermentaticn Technigue) MPN/100mli 240 18
& |Total Nitrogen HACH Mathod 10072 (TNT Persulfate Diges&i;m*.'\e;had} mg/ ] 0.0
7 |Total Phosphorous APHA 4500-P € (Ascorbic Acid Method) mgh 0.804 0.05
8 {Color APHA 2120C {Speﬂmnﬁninmmic Method) TCU .76 _IJ_DU
9 chr APHA 2150 B (Threshold Odor Test) TON 1 i =
10 |Mercury APHA 3120 8 {Inductively Coupled Masma (1CP} Method) g/l 50.002 0.002- .
g zmé I PP 3120 8 (Inductively Coupled Plasma (ICP) Method) mgl £0.002 E
12 .Irsemc_ e APHA 3120 8 {Inductively Coupled Plasma (ICP) Mathod) migd) % 0.01 0.01
13 |Chramium APHA 2120 B (Inductively Coupled Plasma (ICF) Mathod) mgsl £ 0.002 0.002
14 [Cadmium APHA 3120 B (Inductively Coupled Plasma (1CP) Method) mgyl 5 0.001 0.001
15 |Selenium APHA 3120 8 (Inductively Coupled Plasma {1CP) Mathod) g 5001 0.01
16 |Leac APHA 3120 B (Inductively Coupled Plasma {ICF) Method) mg/l 5 0.002 0.002
17 |Copper APHA 3120 B (Inductively Coupled Plasma (ICF) Method) mai 5 0.002 0.002
18 |Barium APHA 3120 B (Inductively Coupled Plasma [ICP) Method) mgfl 0.078 0001
19 |Mickel APHA 3120 B (Inductively Coupled Plasma (ICP) Mechod) mg/l <.0.002 0.002
20 |Cyanide HACH 8027 (Pyridine -Pyrazalone Method mg/i 0.004 0.002
71 |Free Chiarine APHA 4500 CL G {DPD Colarimetric Method) mg/l 0.1 D1
22 {Suiphide HACH 8131 (USEDA Methylena Blus Method) mg/i 0.005 0.005
23 [Formaldehyde HACH 8110 (MBTH Mathod) mg/l < (0.003 0.003
24 |Phenol USERS Mathad 4281 (Phenalce [Spactrophotomensc. Manual AP Wit Dutillston)) mg/t < 002 0.002
Remark LOG - Lamit of Quarntitation !
APHA - American Public Hadith sation 3 wcan Water Works Assocsabion (AWWa), and the Water
Environment Federation ['W IJIA;EHA( Examigation of Waler and Wastewater, 22nd editon

Analysed By :

Assistant supervisor

(Famoya Suzudi
Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

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 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 | SW-4 | SW-5 | SW-6 | GW-1 Remarks
1 | pH (@) O O O O O O On-site measurement
2 | Water temperature @] O 5] @] @) @] O On-site measurement
3 | DO @) @) (] @] O O O On-site measurement
4 | BOD (5) @] @] (@] O O O ) Laboratory analysis
5 | COD (Cr) O O &) (@] (@] O (@] Laboratory analysis
6 | Total nitrogen O O O (@] (@) O @) Laboratory analysis
7 | Suspended solids O O (@] (@] @] @) 8] Laboratory analysis
8 | Total coliform O (@] @] O O &) ) Laboratory analysis
9 | Total phosphorous O O O O O O @) Laboratory analysis
10 | Color @] @] @] O O O O Laboratory analysis
11 | Odor O O F (4] O O O Laboratory analysis
12 F;:&f:}f}:‘ﬁ;i; @] @) (@] O O @] O Laboratory analysis
13 | Flow Rate (@] O - O 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
ConrdinaterN-16 40 180 B IO i s
l SWI-I o8t EebLLL. ateneeE A 55§44t TS} MR e P e R PP et et miiee ottt A4AA 1 LLL 41448 4414081448 YRR PP 4 4 44 4 A1 e e o 4 T
Sune_y Item - Surface water sampling and water flow rate measurement.
Coordinate- N-16° 40' 20.70”, E- 96° 17' 18.70”
2 SwW-2 jpsiteamiotehwe yalc Greel 000 ecsesees e il
Survey Item — Surface water samplmg and water flow rate measurement,
Cuordlnale—N 167 40° 5.50", E- 96° 16’ 41.60"
3 SW-3 | L
Sui rvey Item — Surface water samplmg
Coordmate- N-16° 39' 41.00”, E- 96° 16' 26.50”
4 Sw-4
5 SW-5
6 SW-6
Survey ltem Surface water sampling and water flow rate measurement.
Coordinate- N-16 107, E-96° 16" 31707 o
7 GW-I o
Survey Item Ground Water Sdmp]mg

SourEE 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, 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 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.

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)

Previous tube well GW-1, the water sample could not have collected because well water pump was
broken and under reparing. Therefore, GW-1 water sample was collected from the nearest tube well as
ground water sample. The depth of the tube well is about 62 m below ground level and same depth with
previous tube well GW-1. 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-32, Multi Water Quality Checker)
-+ BOD (5) APHA 5210 B (5 days BOD Test)
5 COD (Cr) APHA 5220D (Close Retlux 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 Rate Detcctif)n of Electromagnetic Elements
(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 22" August 2017 and sampling time
is shown in Table 2.4-1 to avoid tidal effect. The tide record for Yangon river, Myanmar on 22* August
2017 is shown in Table 2.4-2.

Table 2.4-1 Sampling Time of Each Station

No. Station Sampling Time
1 SW-1 22/8/2017 14:41
2 SW-2 22/8/2017 12:27
3 SW-3 22/8/2017 11:52
4 SW-4 22/8/2017 13:07
5 SW-5 22/8/2017 15:17
6 SW-6 22/8/2017 15:00
7 GW-] 22/8/2017 15:59

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

Date Time | Height Tide Conditions |
00:18 1.25 Low Tide
22/8/2017 | 04:30 6.14 High Tide
12:17 1.40 Low Tide
16:32 6.43 High Tide

Source: Myanmar Port Authority, Tide Table for the Yangon River
and Elephant Point, 2017.

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), total coliform and pH were
exceeded than the target values. 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)
surface water run-off from bare land in Zone A and ii) influence by water from the downstream of
retention pond (SW-1) and retention canal (SW-5) 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) also 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 of 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) and
retention canal (SW-5) due to flow back by tidal fluctuation.

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) and retention canal (SW-5) 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 control SS and total
coliform;

-To continue the self-monitoring for 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 in the retention pond might include overflowed water from so

cause.




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

As for the result of pH, 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, result
at the monitoring points of retention canal (SW-5) before discharging to creek, exceeded the target value
due to the expected reason; i) might be rainwater polluted with concrete washout water discharge from
construction sites of Zone A, (ii) might be domestic wastewater discharge that contains detergents and
soap-based products, (ii1) might be due to natural origin.

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 336 334 319 Max. 40.0
2 |pH = 8.1 9.9 73 5.0-9.0
3 Suspended solid (SS)| mg/L 284 1506 8 Max. 30
Dissolved oxygen p )
Rl (DO) mg/L 44 43 52
5 BOD (5) mg/L 15.20 14.49 0.00 Max. 20.00
6 COD(Cr) mg/L 8.5 35.0 24 Max. 70.0
£ Total coliform PN/ =160,000 160,000 <1.8 Max. 400
100ml
Total nitrogen .
8 (T-N) mg/L 14.0 8.9 6.8 80.0
Total phosphorous
9 (T-P) mg/L 0.132 0.166 < (.05
TCU
10 Color {True Color 4.55 18.53 0.00 -
Unit)
TON
i Odar (Threshold Odor Number) I ) L4 )
12 |EscherichiaColi | MPN/100mI(SW) 9200 140.0 <18 {1,900
S Y o ’ ’ (CFU/100m1)
13 |Flow Rate m'/s 0301 0.128 0.048 -

Note: Red colors 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 SS and total coliform were exceeded than the
target value. As for the result of S8, 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 ii) delivered
from surrounding area by tidal effect.

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. 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. The expected reason for exceeding the target value is infiltration
of wastewater from toilet wastewater and /or animal waste. 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

Target Value
1 (Reference
No. Parameters Unit SW-2 SW-3 SW-4 GW-1 Value for Self-
Monitoring)
1 Temperature *C 31.8 325 33.1 325 Max. 40.0
2 |pH - 7.2 72 T4 8.1 5.0~-9.0
3 Suspended solid (SS) mg/L 100 110 138 10 Max. 30
4 Dissolved oxygen (DO) | mg/L 42 4.6 46 5.13 -
5 BOD (5) mg/L 2.32 10.36 3.86 2.36 Max. 20.00
6 COD (Cr) mg/L 12.4 7.1 8.1 4.8 Max. 70.0
7 Total coliform MPN/100m] =160,000 =160,000 =160,000 160,000 Max. 400
Total nitrogen
8 (T-N) mg/L 1.1 2.3 1.7 1.7 80.0
§ Yot phosphorays mg/L 0.086 0.188 0.26 0.125 :
(T-P)
TCu .
10 |Color (True Color Unit) 2141 15.63 11.99 272 -
TON
11 |Odor {Threshold Odor 1 1 1 1 -
Number)
. (1,000)*
o . MPN/100mI* (SW) 8.1 24.0 26.0 (CFU/100ml)
12 |Escherichia Coli (100)**
MPN/100mI** (GW) 15.0 (MPN/100m1)
13 |Flow Rate m'/s 0.36 - 0.56 -

Note: Red colors 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 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, B1(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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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 SS and total coliform were exceeded than the
target value. As for the result of S8, results at the surface water monitoring points (SW-2, SW-3 and
SW-4) exceeded the target value due to two expected reason s; 1) delivered from upstream area such as
natural origin and wastewater from local industrial zone which outside of Thilawa SEZ, and il) delivered
from surrounding area by tidal effect.

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

As for the result of total coliform in ground water, result at GW-] (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, althou gh the target value of total coliform Wwas exceeded at monitoring point of GW-
1, but it is considered that there is no significant impact on human health.

e
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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
3 & (Reference
No. Parameters Unit SW-2 SW-3 SW-4 GW-1 Value for Self-
Monitoring
1 Temperature § & 318 32.5 33.1 325 Max, 40.0
2 |pH - 7.2 7.2 74 8.1
3 Suspended solid (SS) mg/L 100
4 | Dissolved oxygen (DO) | mg/L 42
5 |BOD(5) mg/L 2.32
6 |COD(Cr) mg/L 12.4 8.1 4.8
7 |Total coliform MPN/100ml =160,000 >160,000 >160,000 160,000
Total nitrogen . 5
8 (T-N) mg/L 1.1 2.3 1.7 37
Total phosphorous i
9 (T-P) mg/L 0.086 0.188 026
i TCU
10 |Color (True Color Unit) 21.41 15.63 11.99
TON
{Threshold Odor 1 1 I
Number)
MPN/100m1* (SW) 8.1 24.0 26.0 G900
Y 2 (CFU/100ml)
12 |Escherichia Coli r————| (100)**
MPN/100mi** (GW) 15.0 (MPN/100mi)

Flow Rate l m'/s 0.36 - 0.56

Note: Red colors 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 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, B1(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.




Water Quality Monitorin 2 Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

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

2.5.1, in the first place, the monitoring points of retention pond (SW-1) and retention canal (SW-35)
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. 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. 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). 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 and appropriate water quality monitoring;

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

- To examine 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

Al-1
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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
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FOR DISCHARGING POINTS AND AFTER CENTRALIZED STP

Down GOLDEN DOWA ECO-SYSTEM MYANMAR C0, LTD

Lot No. E1 ThilawaSEZ Zone &, Yangon Region, the Union of Myanmar
Tel01-2309051/ 0% 796935149

Report No. : GEM-LAB-201709013
Revision No. | 1
Report Date : 6 September, 2017
Application Na. : 0049-C001

Analysis Report
Client Name :  Myanmar Koei International LTD (MKI)
Address : No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Praoject Name 5=

Sample Description

Sample Name ¢ MKI-SW-1-0822 Sampling Date : 22 August, 2017

Sample No. ¢ W-170821S Sampling By : Customer

Waste Profile No. DIEE. Sample Received Date : 22 August, 2017

No. Parameter Method Unit Result LOQ

1|55 APHA 2540D (Dry at 103-105'C Method) mag/l 284.00
2 [BOD (5) A;HA 5}1{) B (S_Dé;ys BOD Test) mg,/l 15.20 0.00

COD {Cr) APH;A 5220D (Close Reflux Colorimetric Method) mag/l 8.5 0.7_ i
4 |Total Nitrogen- ;nc; l;"lethod 10072 (TNT Persulfate Digestion Method) ma/l 14.0 0.0
5 |Total Phosphor_nus | APHA 4500-P E (Ascorbic Acid Method) mag/l 0.132 0.05
& |Total Collforn'-\ APHA 92218 {Standard Total Coliform Fermentatian Techmnu;] MPN/100mI| > 16500E)__G ]
7 |Color APHA 2120C (Spectrophotometric Method) TCU 4,55 0.00
B_- O-d-OT - APHA 2150 B (Threshald Odor Test) o TON 1 -

Remark ; LOQ - Limit of Quantitation

APHA - American Public Health Asso ation (g‘P‘HA),.me American Water Works Association (AWWA),
and the Water Envirgnment Federati 3h (WEF), Standard Methods for the Examination of Water and
Wastewater, 22nd edition =l i

Analys iay ] A =B i roved By : -
Ni Ni Aye Lwin v Tomoya Suzuki
Assistant supervisor Director

A2-1
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Down GOLDEN DOWA ECO-SYSTEM MYANMAR €O, LTD

Lot Ne. E1,ThilawaSEZ Zone A, Yangon Region, the Unian of Myanmar
TelR1-2300051/ 09 796935149

Report No. : GEM-LAB-201709014

Revision No. : 1

Report Date : 6 September, 2017
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 =

Sample Description

Sample Name ;. MKI-SW-5-0822 Sampling Date ; 22 August, 2017
Sample No. 1 W-1708216 Sampling By ; Customer
Waste Profile No, i Sample Recejved Date © 22 August, 2017
No. Parameter Method Unit Result LOQ
1 |58 APHA 25400 (Dry at 103-105'C Method) ma/fl 1506.00 -
2 |BOD (5) APHA 5210 B (5 Days BOD Test) ma/l 14.49 0.00
3 [COoD (Cr) APHA 52200 (Close Reflux Colorimetric Method) mafl 35 0.7
4 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) mag/l 8.9 0.0 i
5 |Total Phosphorous APHA 4500-P E {Ascorbic Acid Method) ma/l 0.166 0.05 I
& |Total Coliform APHA 92218 (Standard Total Coliform Fermentation Technigue) |Mpn/100ml| 160000 ) 1,8_
7 |Color APHA 2120C (Spectrophotometric Method) TCU 18,53 “0 00
8 |Odor APHA 2150 B (Threshold Odor Test) TON 1 ¥
Remark i LOQ - Limit of Quantitation

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

Analysej By : .' | /?p\ed:ry‘ o~

Ni'Ni Aye Lwin B | Tomoya Suzuki
Assistant supervisor Director

A2-2
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(Bi-Monthly Monitoring in FY Aug-2017)

DOWA

Client Name

Address

Project Name

Sam

ple Description

Sample Name

GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD
Lot No. B3 ThilawasE? Zone A, Yangon Region, the Union of Myanmar

Tel 01-2309051/ 09 796935149
Report No. :

Revision No. :

Report Date :

Application No. :

Analysis Report

Myanmar Koel International LTD (MKI)

GEM-LAB-201709015
1

6 September, 2017
0049-C001

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

MKI-SW-6-0822

Sampling Date :

22 August, 2017

Analysej By :

Ni Ni Aye Lwin S

Sample No. ¢ W-1708217 Sampling By : Customer
Waste Profile No. - Sample Received Date : 22 August, 2017
No. Parameter Method Unit | Result | LOQ
1 |SS APHA 2540D (Dry at 103-105'C Method) mg/l 8.00 =
2 |soD (5) APHA 5210 B (5 Days BOD Test) ma/| 0.00 0.00
3 |COD (Cr) APHA 5220D (Close Reﬁux_Ca-[o-rImem: Methed) m_g.(T 2.4 Q.7
_4_. To;I-NIt;ogen HACH Method 100?2_ FrNT;a;'s;lfate Digestion r-‘;;t;ch;)_ mg/| 6.8 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) ma/| < 0.05 0.05
6 |[Total COHFOrm APHA 92218 (Standard Total Coliform Fermentation Technigue) | Met, 100ml < 1.8 1.8
-?_ao_r APHA 2120C (Spectrophotometric Method) TCU 0.00 0.00
8 |Odor APHA 2150 B (Threshold Odor Test) TON 1.4 -
Remark LOQ - Limit of Quantitation

APHA - American Public Health Association (APHA), the American Water Works Association (AWWA),
and the Water Enviranment Federation (WEF), Standard Methods for the Examination of Water and

Wastewater, 22nd edition

=%

Assistant supervisor

A2-3

roved By 3

.T
/
Tamnva Suzuk:

Director




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

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

Down GOLDEN DOWA ECO-SYSTEM MYANMAR CO, LTD.

Lot Mo. E1,ThitawaS€2 Zone A, Yangon Reglon, the Union of Myanmar
Tel G1-2309051 09 796935149

Report No, : GEM-LAB-201709016
Revision No, : 1
Report Date : 6 September, 2017
Application No, : 0048-C001

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

Sample Description

Sample Name © MKI-SW-2-0822 Sampling Date ;22 August, 2017
Sample No. ;o W-1708218 Sampiing By : Customer
Waste Profile No. 7 = Sample Received Date : 22 August, 2017
No. Parameter Method Unit Result LOQ
1|55 APHA 2540D (Dry at 103-105'C Method) ma/l 100.00 -
2 |BOD (5) . APHA 5210 B (5 Days BOD Test) ma/l 2.32 0.00
3 |COD (Cr) APHA 52200 (Close Reflux Colnrumetric Method) ma/l 12.4 0;?
4 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) | mg/l 1.1 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Methad) mag/! 0.086 0.05
6 |Total Coliform APHA 92218 (Standard Total Colifarm Fermentation Technique) |MPN/100mI| > 160000 1.8
7 |Color AFHA 2120C (Spedrophotomet:sc_ I‘-‘I_e:hed) TC_U 21.41 0.00
8 |Odor APHA 2150 B (Threshold Odor Test) TON 1
9 |0il and Grease APHA 5520B (Partition-Gravimetric Method) ma/! < 3 3.1
10 |Chromium APHA 3120 B {Inductively Coupled Plasma {ICP} Method) ma/l < 0.002 0.002

Remark

LOQ - Limit of Quantitation

APHA - American Public Health Association (APHA), the American Water Works Association (AWWA),
and the Water Erlvnronmsnt Federation (WEF), Standard Methads for the Examination of Water and
Wastewater, 22nd ed:ﬂun f

Ni Ni Aye Lwin Sl L Tumoya Suzuki
Assistant supervisor | ;s Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

D ow A GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD

Lot No. E1, ThilawaSEZ Zone A, Yangon Region, the Union of Myanmar
Tel-01-2309051/ 09 796935149

Report No. : GEM-LAB-201709017
Revision No, : 1
Report Date : 6 September, 2017
Application No. : 0049-C001

Analysis Report

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

Sample Description

Sample Name : MKI-SwW-3-0822 Sampling Date : 22 August, 2017
Sample No., ¢ W-1708219 Sampling By : Customer
Waste Profile No. o= Sample Received Date ; 22 August, 2017
No. Parameter Method Unit Result LoQ
1 |55 APHA 25400 (Dry at 103-105'C Method) ma/| 110,00 =
2 |BOD (5) APHA 5_21-0 B (5 Days BOD Test) mg/| 10.36 0.00
3 [COD (Cr) APHA SZZED (Close Reflux Colorimetric Methaod) ma/| 7.1 0.7
;1 Tt;w Nitrogen HACH Metho;j 1d1;?2 {TNT Persulfate Digestion Method) mg/| 2.3 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Mathod) ma/l 0.188 0.05
6 |Total Coliform APHA 82218 (Standard Total Colifarm Fermentation Technique) [Men/1oomi| > 160000 1.8
7 CDI_OI' o - APHA 2120C (Spectrophotometric M_E-tf‘:od] -_TCU -15763_. j E.DO
8 |Odor APHA 2150 B (Threshald Odor Test) - TON 1 _
9 |Qil and Grease APHA 55208 (Partition-Gravimetric Method) mag/l <31 F1
10 |Chromium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) may/| < 0.002 0.002
Remark ¢ LOQ - Limit of Quantitation

APHA - American Public Health Assoclation (APHA), the American Water Works Assoclation (AWWAY,
and the Water Environment Federation (WEF); Standard Methods for the Examination of Water and
Wastewater, 22nd edition

fi
I

Analyse, ajy H — A? roved By : B
! = . - '7
. S VAN 1
| A= P /’k] 47—
Ni Ni Aye Lwin I i ? 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 Aug-2017)

Down GOLDEN DOWA ECO-8YSTEM MYANMAR €O, LTD

Lot No. E1, ThilawaStZ Zone A, Yangon Region, the Unlon of Myanmar
Tel:01-23000G51/ 09 796933149

Report Mo. GEM-LAB-201709018
Revision No. : 1
Report Date : & September, 2017
Application No. : 0049-C001

Analysis Report
Client Mame . Myanmar Koei International LTD (MKI)
Address . Ng.1A /28, Mya Thidar Housing, ward 11, South Okkalapa.
Project Name AN

Sample Description

Sample Name . MKI-SW-4-0822 Sampling Date @ 22 August, 2017
Sample No. . W-1708220 Sampling By @ Customer
Waste Profile No. @ = sample Received Date ;22 August, 2017
No. Parameter Method Unit Result LOQ
1 |58 APHA 25400 (Dry at 103-105'C Method) mg/ 138.00 =
2 |BOD (3) . APHA 5210 B (5 Days B-OD Test) o mag/i 3.86 - 0.00
3 |COD (Cr) APHA 52200 {Close Reflux Colorimetric Method) may! 8.1 DT}'_-
4 |Total Nitrogen - HACH Method 10072 (TNT Pe:ulfat;e D!g;slion-l;iethod) mg,.ri- 1 1.7 _OD_
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) ma/l 0.26 0.05
6 |Total Coliform APHA 92218 (Standard Total Coliform Fermentation Techmque) |MPN/L00mI[ = 160000 1.8
7 |Celor APHA 2120C (Spectrophotometric Method) TCU 11,99 0.00
8 |Odor APHA 2150 B (Threshold Odar Test) TON 1 &
g |0il and Grease APHA 55208 (Partition-Gravimetric Method} ma/l <31 3.1
10 |Chromium APHA 3120 B (Inductively Coupled Plasma (1CF) Method) | mg/| < 0.002 0.002
Remark ¢ LOQ - Limit of Quantitation

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

H

Analysed By : | Approved By @
| ) ) t"'f‘;
y _ ¥ ; o
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 Aug-2017)

Down GOLDEN DOWA ECO-SYSTEM MYANMAR €O LTD
Lot Mo. £1 ThilawaSEZ Zane A, Yangan Region, the Uninn of Myanmar
el 012309051/ 09 796935 | 49

Report No. ; GEM-LAB-201709021
Revision No. : 1
Report Date : 6 September, 2017
Application No, : 0049-C001

Analysis Report

Client Name ¢ Myanmar Koel International LTD (MKEI}
Address ¢ No.lA /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name

Sample Description

Sample Name ¢ MKI-GW-1-0822 Sampling Date ;22 August, 2017
Sample No. v W-1708223 Sampling By : Customer
Waste Profiie Mo, L= Sample Received Date - 22 August, 2017
’E. Parameter Method Unit Result LOQ
1 |ss APHA 25400 (Dry at 103-105'C Method) ma/l 10.00 R
_2 BOD (5) ] ;HA 52-10 E_(S .Da;‘; BOT) Test) . mg/| .2.?6 0.00
3 |COD (Cr-) APHA 52200 (Close Reflux Colorimetric Method) mag/| 4.8 0.7
4 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) | mg/i 1? 0.0
5 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/l 0.125 0.05
6 |Total Coliform APHA 92218 (Standard Total Coliform Fermentation Technigue) m;wwom: 160000 1.8
7 |Color APHA 2120C (Spectrophotometric Method) TCU 2.72 0.00
8 (Odor APHA 2150 B (Threshold Odor Test) TON 1 _
Remark i LDQ - Limit of Quantitatior

APHA - American Public Héalth so:iatpp {A_FHA;!, the American Water Works Association (AWwa),
and the Water Environment Fel eraticn (WEF), Stahdard Methods for the Examination of Water angd
Wastewater, 22nd edition o )

Analysed By : | * _ Approved By : Sy
rd

Ni Ni Aye Lwin —_— e Tomoya Suzukl

Assistant supervisor Director

A2-7
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

FOR

DISCHARGING POINTS AND AFTER CENTRALIZED STP

DOWA

Client Name
Address
Project Name

GOLDEN DOWA ECO-SYSTEM MYANMAR CO. LTD
Lot No, 1 ThilawaSEL Zone A, Yangon Region, the Union of Myanmar
Tel:01-2309051/ 09 7969351 49

Report No. : GEM-LAB-201709002
Revision No. : 1
Report Date : 4 September, 2017
Application No. : 0049-C001

Analysis Report

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

Sample Description
Sample Name
Sample No. $

Waste Profile No.

MKI-SW-1-0822
W-1708204

Sampling Date :

Sampling By :

o Sampie Received Date :

22 August, 2017
Customer

22 August, 2017

No.

Parameter

Method

Unit

Result

1 |Escherichia Coli

APHA 9221 F Escherichia Coli Procedure Using Fluoragenic Substrate

MPN/100mI 920

Remark

LOQ - Limit of Quantitation
APHA - American Public Health Association (APHA), the American Water Works Association (AWWA),

and the Water

Environment Federation (WEF), Standard Methods for the Examination of Water and Wastewater, 22nd edition

Analy;ei By :
\

Ni Ni Aye Lwin
Assistant supervisor

proved By :

VAW, s

Tomoya Suzuki
Director

A3-1




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

DOWA

Client Name

Address

Project Mame

Sample Descripticn
Sample Name
Samiple No.

Waste Profile No.

GOLDEN DOWA ECO-5YSTEM MYANMAR CO, LTD
Lot Mo, E1, ThilawaSsEZ Zone A, Yangon Region, the Union of Myanmar
Tek01-230905 1/ 09 796535149

Report No. ! GEM-LAB-201709003
Revision No, ¢ 1
Report Date @ 4 September, 2017
Application No. : 004%9-C001

Analysis Report

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

: MKI-SW-5-0822 Sampling Date : 22 August; 2017
W-1708205 Sampling By : Customer

o= Sample Received Date : 22 August, 2017

No. Parameter

Method Unit Result LOQ

1 |Escherichia Coll

APHA 9221 F Escherichia Coli Procedure Using Fluorogenic Substrate MPN/100mi 140 1.8

Remark

Analyse;i

AL
Ni Ni Aye Lwin

Assistant supervisor

LOQ - Limit of Quantitation
APHA - American Public Health Association (APHA), the American Water Warks Association {(AWWA), and the Water
Environment Fedaration (WEF), Srandard Methods for the Examination of Water and Wastewater, 22nd edition

By :

Al A 4

" Tomoya Suzuki
Director

A3-2




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

Dow A GOLDEN DOWA ECO-SYSTEM MYANMAR CO, LTD
Lot No. E1 , ThilawaSEZ Zone A, Yangon Region, the Union of Myanmar
Tel 01-2309051/ 09 796935149

Report Mo, : GEM-LAB-201709004
Rewvision No. @ 1
Report Date : 4 September, 2017
Application No. : 0049-C001

Analysis Report

Client Name : Myanmar Koei International LTD (MKI)
Address : MNo.lA /2B, Mya Thidar Housing, Ward 11, South Okkalapa.

Project Name . =

Sample Description
Sample Name ¢ MKI-SW-6-0822 Sampling Date : 22 August, 2017

Sample No. : W-1708206 Samgpling By : Customer

Waste Profile No. 1 = Sample Recelved Date : 22 August, 2017

No. Parameter Method Unit Result LoQ
1 |Escherichia Coli APHA 9221 F Eschenchia Coll Procedure Using Fluorogenic Substrate MPN/100mI < 1.8 1.8
Remark LOQ - Limit of Quantitation

APHA - American Public Health Association (APHA}, the American Water Works Association (AWWA), and the Watar
Environment Federation (WEF), Standard Methods for the Examination of Water and Wastewater, 22nd editian

LAB 5V & 4o

Tomaoya Suzuki

G ] Director
g g’ ]
&um B i*'

Analyfec[jy ¥

/
Ni Ni Aye Lwin
Assistant supervisor

“‘ihh_*_
| |
|

= |
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

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

Dow A GOLDEN DOWA ECO-SYSTEM MYANMAR CO, LTD.
Lot N E1 ThilawsSEZ 2one A, Yangon Region, the Lnion of Myanmar
Tel 01-2300051/ 09 796935149

Report No. : GEM-LAB-201703005
Revision No. @ 1
Report Date : 4 September, 2017
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

Sample Description

Sample Name ¢ MKI-SW-2-0822 Sampling Date ; 22 August, 2017
Sample No. ¢ W-1708207 Sampling By : Customer
Waste Profile No. 4= Sample Received Date : 22 August, 2017
No. Parameter Method unit Result LoQ
1 |Escherichia Cali APHA 9221 F Escherichia Coli Procedure Using Fluorogenic Substrate MPN/100mI B.1 1.8
Hemark ¢ LOG - Limit of Quantitation

APHA - American Public Health Asscciation (APHA), the Amenican Water Warks Association (AWWA), and the Water
Enviranment Federation (WEF), Standard Methods for the Examinatian of Water and Wastewater, 22nd edition

Analysaf E]y ¥
) .
S\ 2

Ni ﬁ[ Aye Lwin

Assistant supervisor

>pp\rr:\.redl3v: 4
AN -
/ ot
i Tomoya Suzuki

Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

DOWA

Client Name

Address

Project Name

Sam

ple Description
Sample Name
Sample No.

Waste Profile No.

GOLDEN DOWA ECO-SYSTEM MYANMAR CO | LTD
Lot Mo EX ,ThilawaSEZ Zone A, Yangon Regron, the Union of Myanmar
Tel 012309051/ (9 796935149

Report Mo. : GEM-LAB-201709006
Revision No. @ 1
Report Date : 4 September, 2017
Application No. : 0049-C001

Analysis Report

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

MKI-SW-3-0822 Sampling Date @ 22 August, 2017
¢ W-1708208 Sampling By ; Customer
- Sample Received Date : 22 August, 2017

No. Parameter Method Unit Result LoQ
1 |Escherichia Coll APHA 9221 F Escherichia Coli Procedure Using Flusrogenic Substrate MPEN/L1O0mI 4.0 1.8
Remark LOQ - Limit of Quantitation

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

s o

Ni HI Ave Lwin Tomoya Suzukt
Assistant supervisor Director

Analys - {I
y
|
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

D ow n GOLDEN DUWA ECO-SYSTEM MYANMAR €O, LTD
Lot Mo E1 ThilawaSEZ Zone A, Yangon Region, the Unian of Myanmar
Tel 01-23090517 09 796535149

Report No. : GEM-LAB-201709007
Revision No. : 1
Report Date : 4 September, 2017
Application No. : D049-C001

Analysis Report
Client Name . Myanmar Keei International LTD (MKI)
Address . No.1A /28, Mya Thidar Housing, Ward 11, South Okkalapa.
Project Name 7 =

Sample Description

Sample Name ;. MKI-SW-4-0822 Sampling Date : 22 August, 2017
Sample No. : W-1708209 Sampling By : Customer
Waste Profile No. ;- Sample Received Date ; 22 August, 2017
No. Parameter Method Unit Result LOQ
1 |Escherichia Coli APHA 9221 F Escherichia Coli Procedure Lising Fluprogenic Subrstrate MPN/100mI 26.0 1.8
Remark ¢ LOQ - Limit of Quantitation

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

[

Analys: dfy - |
/ \73 !

MNINi Ave Lwin
Assistant supervisor

ed By :

A,

Tomoya Suzuki
Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY Aug-2017)

D own GOLDEN DOWA ECO-SYSTEM MYANMAR €O 17D

Lot No. EL Thilawasez Zone A, Yangon Region, the Unian of Myanmar
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2017)

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, Air quality had been monitored from 8" Aug 2017 — 15 Aug 2017 as follows;

Table 1.2-1  Outlines of Air Quality Monitoring Plan

WYy

| On site measurement Haz-Ser

From 8% Aug— 15% . : CO, NOz, TSP, : : : p
Aug, 2017 Air Quality PM 0, and SO Fggﬁ;gl;mental Perimeter Air Station
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(Operation Stage, FY Aug 2017)

CHAPTER 2: AIR QUALITY MONITORING

2.1 Monitoring Item
The parameters for air quality monitoring were CO, NO,, TSP, PM g, 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

Air quality monitoring was conducted seven consecutive days from 8" August — 15" August, 2017.
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2.4 Monitoring Method

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, PM;,, and SO are described
in Table 2.5-1, Comparing with the target value of CO, NO,, TSP, PM 10, and SO; prescribed in EIA report
for Thilawa SEZ development project Zone A, all of results are under the target value.

ambient air quality guideline value in Thailand as below;

330 pg/m’ (TSP standard value in Thailand) / 120 pg/m’ (PMq standard value in Thailand) = 2.75
(Correlation value)
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Table 2.5-1 Air Quality Monitoring Result (Daily Average)

08 ~09 Aug, 2017 T (Olof(‘,ofg,ms) 0038 | 0014 (0.010601?16ggm3)
09 ~10 Aug, 2017 {0_0;& . (0.0260;;@ 0045 | 0016 | oo ;}!.0;;@)_-
10 ~11 Aug, 2017 (O_O;Jf;;nﬁ) i OSO&M 0.040 | 0.015 [0_0340129%@3)
11~12 Aug, 2017 (0.0;)601316 - | o 0501'0;;_“13) 0032 | 0012 (o.offx?agggms)
12 ~13 Aug, 2017 (0'0250;_92/-@ (0‘0503;0112]8@’1313) 0.029 0.011 (O.OI[J;}ITQJ'Iﬂ)
13 ~14 Aug, 2017 = Ry (P ogéoj;/@ 0.043 | 0016 (O‘OZOéoulloggmﬁ
14 ~15 Aug, 2017 (O.OZIZ]Q:'im . (0.032'0;;@ 004 | 0015 | o0 ;Jl.ogsg -

7 Dy Aveate Ve | (056 ) s ity | 0008 | WO (o.ofian?asgmjz ,

Target Value a 1_22'?110,2;m3) (0. Ii;(;?mﬁ <033 <0.12 wﬁh.

Note: The target value of CO, NOz and SO» were converted to ppm units from mg/m®.
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CHAPTER 3: CONCLUSION AND ISSUES TO BE SOLVED

The result of air quality for CO, NO,, TSP, PM,p, andSO; in each day were lower than the target value for
one day. (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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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2017)

Co NO: TSP PMo SOz
Date Time ppm ppm mg/m® | mg/m3 ppm
Hourly Hourly Hourly | Hourly Hourly
08 Aug, 2017 [ 11:00 ~ 11:59 0.014 0.048 0.079 | 0.029 0.001
08 Aug, 2017 | 12:00 ~ 12:59 0.000 0.044 0.064 | 0.023 0.001 4
08 Aug, 2017 | 13:00 ~ 13:59 0.005 0.036 0.011 | 0.004 0.003
08 Aug, 2017 | 14:00 ~ 14:59 0.010 0.037 0.005 | 0.002 0.005
08 Aug, 2017 | 1500 ~ 15:59 0.017 0.031 0.013 | 0.005 0.002
08 Aug, 2017 | 16:00 ~ 16:59 0.007 0.032 0.022 | 0.008 0.002
08 Aug, 2017 | 17:00 ~ 17:59 0.043 0.035 0.031 | 0.011 0.006
’RAug, 2017 | 18:00 ~ 18:59 0.051 0.035 0.019 | 0.007 0.004
08 Aug, 2017 | 19:00 ~ 19:59 0.070 0.034 0.013 | 0.005 0.001
Lomug, 2017 | 20:00 ~ 20:59 0.028 0.041 0.019 | 0.007 0.002
08 Aug, 2017 | 21:00 ~ 21:59 0.057 0.038 0.029 | 0.011 0.009
08 Aug, 2017 | 22:00 ~ 22:59 0.010 0.039 0.075 | 0.027 0.004
08 Aug, 2017 | 23.00 ~ 23:59 0.023 0.041 0.012 | 0.004 0.018
09 Aug, 2017 | 0:00 ~ (0:59 0.006 0.039 0.083 | 0.030 0.007
09 Aug, 2017 | 1.00 ~ 1:59 0.016 0.038 0.030 | 0.011 0.002 %
09 Aug, 2017 | 2:00 ~ 2:59 0.019 0.038 0.007 | 0.003 0.003
09 Aug, 2017 | 3:.00 ~ 3:59 0.021 0.037 0.018 | 0.007 0.011
09 Aug, 2017 | 4:00 ~ 4:59 0.009 0.035 0.025 | 0.009 0.015
09 Aug, 2017 | 5:00 ~ 5:59 0.020 0.035 0.045 | 0.016 0.013
09 Aug, 2017 | 6:00 ~ 659 0.048 0.037 0.043 | 0.016 0.013
09 Aug, 2017 | 7:00 ~ 7:59 0.020 0.034 0.106 | 0.038 0.002
09 Aug, 2017 | 800 ~ 8359 0.014 0.035 0.027 | 0.010 0.002 4‘
09 Aug, 2017 | 9:00 ~ 9:59 0.020 0.030 0.113 | 0.041 0.013
ht} Aug, 2017 | 10:00 ~ 10:59 0.038 0.035 0.026 | 0.009 0.006 |
Max (0.0806?171{;3m3] (0.05%2:211113) 0.113 | 0.041 {0.04?7;011{@%3)—]
Avg {-0_020;}212;;11,3} (0.07%(:31;m3) 0038 | ‘6014 (&01060:22/1113}
- (o‘ogdorgg/m-‘) (o.os%ogigzm-*} 0005 | o002 {U.m?j?glg;ms)
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strial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2017)

F co NO TSP | PMuo 502
Date Time ppm ppm mg/m® | mg/m’ ppm
Hourly Hourly Hourly | Hourly Hourly
09 Aug, 2017 | 11:00 ~ 11:59 0.047 0.038 0.003 0.001 0.011
09 Aug, 2017 | 12200 ~ 12:59 0.037 0.037 0.018 0.007 0.006
09 Aug, 2017 | 13:00 ~ 13:59 0.040 0.039 0.047 0.017 0.001
09 Aug, 2017 1400 ~ 14:59 0.023 0.037 0.126 0.046 0.004
09 Aug, 2017 | 15:00 ~ 15:59 0.005 0.030 0.094 0.034 0.009
09 Aug, 2017 | 16:00 ~ 16:59 0.038 0.029 0.025 0.009 0.003
09 Aug, 2017 | 17:00 ~ 17:59 0.021 0.030 0.028 0.010 0.004
09 Aug, 2017 | 18:00 ~ 18:59 0.102 0.034 0.006 0.002 0.007
09 Aug, 2017 | 19:00 ~ 19:59 0.028 0.029 0.009 0.003 0.001
09 Aug, 2017 | 20:00 ~ 20:59 0.002 0.036 0.018 0.007 0.008
09 Aug, 2017 | 21:00 ~ 21:59 0.040 0.035 0.025 0.009 0.006
09 Aug, 2017 | 22:00 ~ 2259 0.027 0.034 0.042 0.015 0.004
09 Aug, 2017 | 23:00 ~ 23:59 0.039 0.035 0.043 0.015 0.007
10 Aug, 2017 000 ~ 039 0.021 0.036 0.018 0.007 0.011
10 Aug, 2017 1:00 ~ 1:59 0.015 0.035 0.036 0.013 0.015
10 Aug, 2017 2:00 ~ 2:59 0.023 0.031 0.043 0.016 0.011
10 Aug, 2017 3:00 ~ 3:59 0.008 0.030 0.021 0.008 0.004
10 Aug, 2017 400 ~ 4359 0.011 0.034 0.026 0.010 0.011
10 Aug, 2017 500 ~ 5:59 0.060 0.029 0.068 0.025 0.015
10 Aug, 2017 6:00 ~ 6:59 0.122 0.035 0.143 0.052 0.020
10 Aug, 2017 7:00 ~ 7:59 0.011 0.034 0.114 0.041 0.011
10 Aug, 2017 8:00 ~ 8359 0.001 0.026 0.073 0.027 0.004
10 Aug, 2017 9:00 ~ 959 0.001 0.021 0.022 0.008 0.007

UO Aug, 2017 | 10:00 ~ 10:59 0.003 0.018 0.024 0.009 0.009 B

Ave (0.02401131{;1113) (o.ogdoslzgsmﬁ 0.045 | 0.016 (O.OZ(JiDr?lggfm3L‘

L Mk {O.OSior?llg!m3) (0.0&(]1'111;1113) D.a0 0001 (0.0(?3;2?1;1113)
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 201 7)

co NO: TSP PMip SOz
Date Time ppm ppm ‘mg/m? mg/m? ppm
Hourly Hourly Hourly Hourly Hourly
10 Aug, 2017 | 11:00 ~ 11:59 0.039 0.033 0.013 0.005 0.008
10 Aug, 2017 | 12:00 ~ 12:59 0.079 0.045 0.005 0.002 0.000
10 Aug, 2017 | 13:00 ~ 13:59 0.024 0.027 0.041 0.015 0.005
10 Aug, 2017 | 14:00 ~ 14:59 0.001 0.038 0.009 0.003 0.005 44
10 Aug, 2017 | 15:00 ~ 15.59 0.023 0.032 0.024 0.009 0.005
—1 0 Aug, 2017 | 16:00 ~ 16:59 0.013 0.032 0.007 0.003 0.008
10 Aug, 2017 | 17:00 ~ 17:59 0.089 0.033 0.014 0.005 0.012
10 Aug, 2017 | 18:00 -~ 18:59 0.078 0.032 0.042 0.015 0.002
10 Aug, 2017 | 19:00 -~ 19:59 0.106 0.038 0.047 0.017 0.002
10 Aug, 2017 | 20:00 -~ 20:59 0.199 0.037 0.042 0.015 0.005
10 Aug, 2017 | 21:00 ~ 21:59 0.159 0.034 0.041 0.015 0.009
10 Aug, 2017 | 22:00 ~ 22:59 0.093 0.034 0.055 0.020 0.012
10 Aug, 2017 | 23:00 ~ 23:59 0.010 0.033 0.038 0.014 0.014
11 Aug, 2017 0:00 ~ 0:59 0.009 0.029 0.080 0.029 0.010 j
11 Aug, 2017 1:00 ~ 1:59 0.020 0.026 0.018 0.006 0.010
—l 1 Aug, 2017 2:00 ~ 2:59 0.002 0.034 0.030 0.011 0.005
11 Aug, 2017 3:00 ~ 3:59 0.004 0.033 0.020 0.007 0.005
11 Aug, 2017 400 ~ 4:59 0.014 0.032 0.035 0.013 0.016
11 Aug, 2017 500 ~ 5:59 0.076 0.036 0.050 0.018 0.014
11 Aug, 2017 6:00 ~ 6:59 0.131 0.035 0.111 0.040 0.028
11 Aug, 2017 7:00 ~ 7:59 0.119 0.025 0.149 0.054 0.011
11 Aug, 2017 8:00 ~ 8:59 0.010 0.020 0.068 0.025 0.005
11 Aug, 2017 9:00 ~ 9:59 0.000 0.018 0.020 0.007 0.005
11 Aug, 2017 | 10:00 ~ 10:59 0.000 0.019 0.009 0.003 0.013 j
Mas (0.220é I!g;m% (0.08%0:1;m3) 0.149 | 0.054 {o.o%orizfm-‘}
Avg (o.oé)é?g;m-*) (o.osoéoxiérm-‘) 0.040 | 0.015 (o.ozoaion%mﬁ)
Min (0. OO%OU?(@;’ITI'*) (0‘03(2%;1113} 0.005 0.002 (. Oé}{ionc:g/m-‘) j
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t of Industrial Area Thilawa SEZ Zone A
(Phase 1 Operation Stage, FY Aug 2017)

A4

k2 co NO: TSP | PMu SOz
Date Time ppm ppm mg/m? mg/m’ ppm
Hourly Hourly Hourly Hourly Hourly
11 Aug, 2017 | 1 1:00 ~ 11:39 0.002 0.018 0.023 0.008 0.017
11 Aug, 2017 | 12:00 ~ 12:59 l 0.009 0.025 0.019 0.007 0.007
11 Aug, 2017 | 13:00 ~ 13:59 0.012 0.029 0.022 0.008 0.003
11 Aug, 2017 14:00 ~ 1459 0.070 0.077 0.008 0.003 0.009
11 Aug, 2017 | 15:00 ~ 15:59 0.092 0.027 0.003 0.001 0.008 T
11 Aug, 2017 | 16:00 ~ 16:59 0.018 0.028 0.005 0.002 0.005
11 Aug, 2017 | 17:00 ~ 17:59 0.063 0.026 0.024 0.009 0.015
’Tl Aug, 2017 | 18:00 ~ 18:59 0.035 0.024 0.042 0.015 0.009
11 Aug, 2017 | 19:00 ~ 19:59 0.029 0.030 0.035 0.013 0.009
11 Aug, 2017 | 20:00 ~ 20:59 0.034 0.031 0.035 0.013 0.005
11 Aug, 2017 | 21:00 ~ 21:59 0.063 0.034 0.053 0.019 0.003
11 Aug, 2017 | 22:00 ~ 22:59 0.005 0.033 0.049 0.018 0.004
11 Aug, 2017 | 23:00 ~ 23:39 0.023 0.032 0.028 0.010 0.012
12 Aug, 2017 0:00 ~ 0359 0.008 0.026 0.016 0.006 0.013
12 Aug, 2017 1:00 ~ 1:59 0.004 0.028 0.008 0.003 0.005
’»12 Aug, 2017 2:00 ~ 259 0.001 0.028 0.012 0.004 0.002 4

12 Aug, 2017 300 ~ 3:59 0.013 0.026 0.051 mﬁ 0.017
12 Aug, 2017 400 ~ 459 0.011 0.031 0.048 0.017 0.009
mug, 2017 500 ~ 5:59 0.042 0.028 0.040 0.015 0.013
12 Aug, 2017 6:00 ~ 6159 0.045 0.029 0.071 0.026 0.011
12 Aug, 2017 7:00 ~ 7359 0.030 0.023 0.106 0.038 0.013
12 Aug, 2017 8:00 ~ 859 0.004 0.010 0.038 0.014 0.006
12 Aug, 2017 9:00 ~ 959 0.001 0.002 0.013 0.005 0.007
u2 Aug, 2017 | 10:00 ~ 10:59 0.000 0.013 0.032 |_0'012_L_ 0.012

At l (0.1850;;1113) (0,1350;;1113) Q00 (o.offr%mn

g \ (0‘0??(}0131?;1’313) (0.050 iol'?];’m-‘) .03 (0.0gioglz'mh

V b l {0.0{?60n910gf1n3) {o.o&ﬁgzgrnﬁ} (003 (0.0(?5.03)2}_1/1113)
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(Phase 1 Operation Stage, FY Aug 2017)

co NO, TSP | My SO 1]
Date Time ppm ppm mg/m? mg/m?3 ppm
Hourly Hourly Hourly Hourly Hourly
12Aug, 2017 | 11:00 ~ 11:59 0.000 0.028 0004 | 0002 0.009

12Aug, 2017 | 1200 ~ 1259 |  0.033 0.033 0.045 | 0016 0.006 |
12 Aug, 2017 | 13:00 ~ 13-59 0.005 0.022 0.024 | 0.009 0.004
12 Aug, 2017 | 14:00 ~ 14:59 0.034 0.032 0.031 | o011 0.006
12Aug, 2017 | 1500 ~ 1539 0.017 0.030 0.022 | 0.008 0.004
12 Aug, 2017 | 1600 ~ 1659 0.025 0.032 0.048 | 0018 0.009
12 Aug, 2017 | 1700 ~ 17:39 0.101 0.043 0.015 | 0.005 0.011
12 Aug, 2017 | 18:00 ~ 1859 0.049 0.025 0.014 | 0.005 0.004
12 Aug, 2017 | 1900 ~ 19:59 0.022 0.034 0.003 | 0.001 0.003
12 Aug, 2017 | 2000 ~ 2059 0.027 0.035 0.040 | 0.015 0.005
12 Aug, 2017 | 2100 ~ 21.59 0.036 0.035 0.055 | 0.020 0.008
12 Aug, 2017 | 22:00 ~ 22:59 0.021 0.039 0.036 | 0.013 0.003
12 Aug, 2017 | 23:00 ~ 2359 0.009 0.039 0.036 | 0013 0.003
13Aug, 2017 | 0:00 ~ 039 0.014 0.036 0.040 | 0.014 0.007
| 13Aug 2017 | 100 = 139 0.016 0.032 0.034 | o012 0.003
}713Aug,2017 200 ~ 259 0.005 0.029 0.017 | 0.006 0.003
13 Aug, 2017 | 300 -~ 339 0.018 0.027 0.018 | 0.007 0.006
13 Aug, 2017 | 400 ~ 459 0.053 0.027 0.013 | 0.005 0.010

13Aug, 2017 | 500 ~ s39 0.050 0.024 0.020 | 0.007 0.014 4{
13Aug, 2017 | 6:00 ~ 639 0.101 0.022 0.07 | 0027 0.015
13Aug, 2017 | 7:00 ~ 7.9 0.036 0.019 0.081 | 0.029 0.011
13 Aug, 2017 | 8:00 ~ g39 0.007 0.010 0.016 | 0.006 0.009

13Aug, 2017 | 9:00 ~ 939 0.005 0.014 0008 | 0.003 0.005 4‘

| 13Aug 2017 [ 1000 ~ 109 0.003 0.016 #0.009 0.003 0009 |

ax .1 14 Irg]gfm-‘) {o.osoi (:;/m-‘) 0.081 | 0.029 {o.osoéongm‘*)

g (0.0303;0;;111-‘) (O.OS%DIi;m-‘) 0.020 | ojou1 (0’0105012;:113}

M (0.00%2:10;1113) (o.oloé%g/m-‘) 0.003 1 0.001 (o.oé]é{ﬁ;m-‘)
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A

(Phase 1 Operation Stage, FY Aug 2017)

[ co NO: TSP PMio oo
Date Time ppm ppm mg/m? mg/m> ppm
Hourly Hourly Hourly Hourly Hourly
13 Aug, 2017 11:00 ~ 11:59 0.063 0.044 0.042 0.015 0.008
13 Aug, 2017 | 12:00 ~ 12:59 0.034 0.034 0.020 0.007 0.009
13 Aug, 2017 13:00 ~ 13:39 0.000 0.016 0.035 0.013 0.007
13 Aug, 2017 | 14:00 ~ 14:59 0.036 0.041 0.011 0.004 0.003
13 Aug, 2017 | 15:00 ~ 15:59 0.019 0.022 0.018 0.006 0.011
13 Aug, 2017 | 16:00 ~ 16:59 0.014 0.037 0.024 0.009 0.003
13 Aug, 2017 | 17:00 ~ 17:59 0.105 0.060 0.008 0.003 0.015
13 Aug, 2017 | 18:00 ~ 18:59 0.026 0.042 0.077 0.028 0.003
13 Aug, 2017 | 19:00 ~ 19:59 0.064 0.035 0.044 0.016 0.014
13 Aug, 2017 | 20:00 ~ 20:59 0.019 0.037 0.056 0.021 0.008
13 Aug, 2017 | 21:00 ~ 21:59 0.021 0.034 0.015 0.006 0.009
13 Aug, 2017 | 22:00 ~ 22:59 0.002 0.035 0.031 0.011 0.010
13 Aug, 2017 23:00 ~ 23:59 0.005 0.032 0.101 0.037 0.009
14 Aug, 2017 0:00 ~ 0:59 0.006 0.036 0.065 0.024 0.010
14 Aug, 2017 1:.00 ~ 1:59 0.042 0.034 0.022 0.008 0.010
14 Aug, 2017 2:00 ~ 2:59 0.008 0.033 0.024 0.009 0.011
14 Aug, 2017 3:00 ~ 3:59 0.021 0.034 0.058 0.021 0.010
14 Aug, 2017 4:00 ~ 459 0.016 0.034 0.044 J_0.0lé 0.014
14 Aug, 2017 500 ~ 5:59 0.026 0.033 0.054 0.020 0.016
14 Aug, 2017 6:00 ~ 6:39 0.192 0.036 0.089 0.032 0.036
14 Aug, 2017 7:00 ~ 7:59 0.036 0.030 0.117 0.042 0.006
14 Aug, 2017 8:00 ~ 8:59 0.006 0.021 0.036 0.013 0.012
14 Aug, 2017 9:00 ~ 9:59 0.002 0.020 0.019 0.007 0.007
LﬁAug, 2017 | 10:00 ~ 10:39 0.009 0.021 0.016 0.006 0.009 J

e (0.21?6}:1;1113) (0‘110 3'.01?12;1113) 0.117 | 0.042 \ (0_0340,31;“13)

Avg (0A030’}r0§12g;m3) (o.ogéori;mﬂ) 0.043 | 0016 (o.ogéorgm-‘)

t M (0.0(?601'?10gfm3) (OAO:)[')(.)OIL{E;’D‘IS) L l 008 (o.ogégr?a;mﬂ)
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Phase 1 Operation Stage, FY Aug 2017)

[ co NO: 1P | My SOEER |
Date Time ppm ppm mg/m? mg/m? ppm

Hourly Hourly Hourly . Hourly Hourly Td
14 Aug, 2017 | 11:00 ~ 11:59 0.002 0.020 0.037 | o0.013 0.009
14 Aug, 2017 | 1200 ~ 12:59 0.002 0.015 0010 | 0.004 0.013
14 Aug, 2017 | 13:00 ~ 13:59 0.000 0.020 0.026 | 0.009 0.007
14 Aug, 2017 | 1400 ~ 14:59 0.000 0.018 0.007 | 0.002 0.008
14 Aug, 2017 | 1500 ~ 15-59 0.017 0.019 0.037 | 0014 0.005
[ 14Aug 2017 | 1600 ~ 139 0.044 0.034 0.023 | 0.009 0.002
14 Aug, 2017 | 1700 ~ 17-59 0.074 0.041 0.021 | 0.007 0.004
14 Aug, 2017 | 18:00 ~ 18:59 0.020 0.039 0.019 | 0.007 0.002
14 Aug, 2017 | 1900 ~ 19:59 0.030 0.044 0.011 | 0.004 0.008
14 Aug, 2017 | 2000 ~ 2059 0.037 0.041 0016 | 0.006 0.012
14 Aug, 2017 | 21:00 ~ 21-59 0.059 0.039 0.017 | 0.006 0.000
14 Aug, 2017 | 2200 ~ 22:50 0.013 0.034 0.09 | 0.036 0.009
14 Aug, 2017 | 23:00 ~ 2359 0.002 0.039 0.093 | 0.034 0.011
15 Aug, 2017 | 0:00 ~ 0s9 0.015 0.038 0.035 | o0.013 0.008
15Aug, 2017 | 1:00 ~ 1.59 0.011 0.035 0.020 | 0.007 0.008

[ 15Aug 207 | 200 ~ 239 0.008 0.032 0037 | o013 0.006 |
15 Aug, 2017 | 3:00 ~ 339 0.012 0.032 0.034 | 0012 0.006
15Aug, 2017 | 400 ~ 459 0.023 0.036 0.019 | 0.007 0.008
15 Aug, 2017 | 500 ~ s49 0.037 0.039 0.031 | o011 0.008
15 Aug, 2017 | 6:00 ~ 639 0.026 0.039 0060 | 0.022 0.010
15 Aug, 2017 | 700 ~ 7.9 0.054 0.036 0.078 | 0.028 0.010
15Aug, 2017 | 8:00 ~ g9 0.094 0.030 0.100 | 0.036 0.017
15 Aug, 2017 | 9:00 ~ o059 0.014 0.029 0.09 | 0.035 0.008
| 15Aug,2017 | 1000 ~ 109 0.015 0.032 0.055 | 0.020 0.013

Mz (0.1&0{3;1:13) (o.osgémm-‘) 0100 | ooz | (O.M{ﬁ%;m%
A8 (o.ozoéonisgimi) (o.oé);é(:iz;ma 0.041 | 0.015 (0.0201'?2;m3)
| M (0,0&%&;@) (o,ozozi(:];m-‘) 0.007 | 0.002 (0,0(%(:g;m-*) ]
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Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2017)

CHAPTER 1: OUTLINES AND SUMMARY OF MONITORING PLAN

1.1 General

awa 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.

1.2

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 §® August 2017 - 11" August 2017 as fol lows:;

Outlines of Monitoring Plan

Table 1.2-1 Outlines of Noise and Vibration Level Monitoring

Monitoring Date Monitoring Item Parameters f‘:l:s}[:el' Duration Monitoring Methodology

oints
;Tuztuhstuzgou]s;_ Noise Level Lacs(dB) (Niu) 24 hours s?)[:;cilt?;\?;? ;u;iT?nt YRRl
fgﬁ”;ﬁ:u?:g;:; Noise Level Lac(dB) (Ni/ZJ 24 Hours g,r:j;“f;\‘fjf T NN aR
IF ;f'::;i?;g:‘?“ Noise Level Lae(dB) (NL 5 | 24houns iﬂ:ﬁe’fﬁ s e R
;"Amuzis‘:“zg;s;_ Vibration Level Lvio (dB) (NL )y | 24 bours ﬂ,ﬁ}‘;{;?f“;ﬁ’g‘;f" "Vibation
fgg:];i:u(::%uos; Vibration Level Lvio (dB) (NLZ] 24 hours ?;;z}tiqr;?fu;ﬁ:? :E} “¥ibosn
f;ﬁ“;izzs‘:”ﬁs;” Vibration Level Lvio (dB) (Ni’3] 24 hours ?;:I";{‘;?fﬁ?;t :j’ s J




Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2017)

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 J
1 Noise A-weighted loudness equivalent (Laea)
I_2 Vibration Vibration level, vertical, percentile (Lvio)

2.2 Monitoring Location

Noise and vibration levels were measured in front of administrative building, Thilawa SEZ Zone A,
monitoring point (NV-1); N: 16°40'11.50", E: 96°16'32.00" for traffic noise concerned, at the east of the
Thilawa SEZ Zone A, monitoring point (NV-2); N: 16°40'52.50", E: 96°16'55.50", and at the west of the
Thilawa SEZ Zone A, monitoring point (NV-3); N: 16°40'46.20" , E: 96°15'30.10", where is the nearest
to the residential houses of Alwan sok village. The location of the noise and vibration monitoring points
are shown in Figure 2.2-1.

e rd A L
Figure 2.2-1 Location of Noise and Vibration Level Monitoring Points




Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A

(Operation Stage, FY Aug 2017)

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 hi ghly 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 daytime
and night,

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 daily human
activities nearby Alwan sok village and road traffic. There is an access road situated northeast of NV-3.




Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2017)

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-5 3A (Rion Co. Ltd., J apan), 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.

r‘NV—li

TN T T P MY
e

T, e .“\._ > #

1‘;. i o et Y ’
Figure 2.3-1 Status of Noise and Vibration Level Monitoring at NV-1, NV-2 and NV-3




Noise and Vibration Monitorin g Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2017)

24 Monitoring Results

Noise Mom'toring 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. Comparing with the target value of noise level in operation stage prescribed

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

(Traffic Noise Level)
Date Equivalent Noise Level (Liacg, dB)
Day Time Night Time

(6:00 AM - 10:00 PM) (10:00 PM — 6:00 AM)

8™ August — 9% August, 2017 61 I 55

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).

b5

Table 2.4-2 Results of Noise Levels (Laeq) Monitorin gat NV-2

(Commercial and Industrial Areas) j
Date |5 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)
BAugust-— 10" August, 2017 58 51 f 52
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) M onitoring at NV-3

(Commercial and Industrial Areas)
Date Equivalent Noise Leve] (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)

48 50 48
g 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).

20" June — 21% June, 2017




Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2017)

Table 2.4-4 Hourly Noise Level (LAeq) Monitoring Results at NV-1

r . (Laeg, dB) 4_‘
Time (LAcq, dB) (Laea, dB)
Date Each Category Target Value
6:00-7:00 60
7:00-8:00 60
8:00:9:00 60
9:00-10:00 60
10:00-11:00 61
11:00-12:00 61
[ 12:00-13:00 60
13:00-14:00 60
14:00-15:00 61 61 75
N 15:00-16:00 60
. iﬁg‘::i i 16:00-17:00 62
’ 17:00-18:00 63
18:00-19:00 61
19:00-20:00 60
20:00-21:00 58
21:00-22:00 59
22:00-23:00 58
23:00-24:00 57 J
24:00-1:00 55
1:00-2:00 55
2:00-3:00 54 55 70
3.00-4:00 52
4:00-5:00 53
lﬁ 5:00-6:00 56

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

e
Date Time (L 4B) g | ricVae
Each Category
7:00-8:00 60
§:00:9:00 59
9:00-10:00 57
10:00-11:00 59
11:00-12:00 54
12:00-13:00 54
il | 13:00-14:00 57 3" H
mmxiiwts{ [ 14:00-15:00 | 56
o 83t bls:no-mzoo 55
16:00-17:00 62
17:00-18:00 58
18:00-19:00 53
19:00-20:00 50
20:00-21:00 53

21:00-22:00 49
22:00-23:00
23:00-24:00
24:00-1:00
1:00-2:00
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Table 2.4-6 Hourly Noise Level (Lseq) Monitoring Results at NV-3

(LAeq; dB)
Time (Laeq, dB) (Lieg, dB)
Date Each Category Target Value

7:00-8:00

46

11:00-12:00 44
12:00-13:00
13:00-14:00
14:00-15:00
15:00-16:00
16:00-17:00
17:00-18:00
18:00-19:00 49 i
19:00-20:00
20:00-21:00

48 70

10™ August —
11" August,
2017

50 635

23:00-24:00
24:00-1:00

48 60
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Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2017)

Vibration Monitoring Results

The results of vibration level are shown in Table 2.4-7, Table 2.4-8, and Table 2.4-9. 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 target values.

Table 2.4-7 Results of Vibration Levels (Ly1) Monitoring at NV-1

(Office, commercial facilities, and factories) —[
¢ Dat = Equivalent Vibration Level (Ly1p, dB)
ocation pris Day Time Evening Time Night Time
(7:00 AM - 7:00 PM) | (7:00 PM — 10:00 PM) | (10:00 PM - 7:00 AM)
NV-1 | 8% 9% Aygyst, 2017 43 41 39
Target Value | 70 | 65 65

Note: Target value is applied to the noise level during
Project (Industrial Area of Zone A).

Table 2.4-8 Results of Vibration Levels (Lv10) Monitoring at NV-2

(Office, commercial facilities, and factories)
Equivalent Vibration Level (10, dB)
pucation Date Day Time Evening Time | Night Time
(7:00 AM - 7:00 PM) | (7:00 PM - 10:00 PM) (10:00 PM — 7:00 AM)_
NV-2 [ ot _jpa August, 2017 31 24 24
Target Value 70 65 65

Note: Target value is g
Project (Industrial Are

pplied to the noise level during

a of Zone A),

Table 2.4-9 Results of Vibration Levels (Lvi1o) Monitoring at NV-3

(Office, commercial facilities, and factories)
2 D Equivalent Vibration Level (Luig, dB)
Sospon At Day Time Evening Time Night Time
(7:00 AM - 7:00 PM) (7:00 PM - 10:00 PM) (10:00 PM — 7:00 AM)
NV-2 10% — 115 June, 2017 25 22 20
Target Value 70 T 65 65

Note: Target value is applied to the noise level during
Project (Industrial Area of Zone A),

the operation stage in the EIA Report for Thilawa SEZ Development




Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY Aug 2017)

Table 2.4-10 Results of Hourly Vibration Levels

(Ly10) Monitoring at NV-1

r
(LAeg, dB)
Time (Lacg, dB) (Lea, dB)
Date Each Category Target Value

7:00-8:00 41
8:00:9:00 42
9:00-10:00 44
10:00-11:00 42
11:00-12:00 43
12:00-13:00 43

5 13:00-14:00 42 43 70
Wiy 14:00-15:00 45
201;‘3“5 » 15:00-16:00 47
16:00-17:00 43
17:00-18:00 43
[ 18:00-19:00 43
19:00-20:00 41

20:00-21:00 41 41 65
21:00-22:00 40
22:00-23:00 40
23:00-24:00 37
24:00-1:00 36
1:00-2:00 38

2:00-3:00 39 39 65
3:00-4:00 34
4:00-5:00 36
5:00-6:00 40
L 6:00-7:00 42

Table 2.4-11 Results of Hourly Vibratio

1 Levels (Lyio) Monitoring at NV-2

i3 T
; (Laeq, dB)
Time (LAcg, dB) (Leqy dB)
Date Each Category Target Value
7:00-8:00 32
§:00:9:00 33
9:00-10:00 31
10:00-11:00 31
11:00-12:00 30
12:00-13:00 29
- 13:00-14:00 28 L 70
o 14:00-15:00 30
20]7”%' 15:00-16:00 | 31
16:00-17:00 | 33
17:00-18:00 | 33
18:00-19:00 | 27
19:00-20:00 ‘ 25
20:00-21:00 24 24 65
' 21:00-22:00
22:00-23:00
|
' 2:00-3:00 24 65

3:00-4:00

4:00-5:00

F 5:00-6:00
6:00-7:00

10
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Table 2.4-12 Results of Hourly Vibration Levels (Lvio) Monitoring at NV-3

[ ]
Date Time (Laey dB) (Laco, dB) Tsad;‘:']:l?m
' Each Category 8 .
7:00-8:00 32 |
8:00:9:00 33
9:00-10:00 31 ]
10:00-11:00 31 i
11:00-12:00 30
12:00-13:00 29
. 13:00-14-00 28 25 70
e P 14:00-15:00 30
5 017“@5" 15:00-16:00 31
| 16:00-17:00 33
17:00-18:00 33
18:00-19:00 27
19:00-20:00 25
20:00-21:00 24 22 65
21:00-22:00 24
22:00-23:00 23
23:00-24:00 22
24:00-1:00 23
1:00-2:00 16
2:00-3:00 20 20 65
3:004:00 23
4:00-5:00 15
5:00-6:00 24
L 6:00-7:00 31 J
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CHAPTER 3: CONCLUSION AND RECOMMENDATION
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Appendix

General Waste Disposal Record

(Admin Complex Compound- April 2017 to September2017)

Environmental Monitoring Plan (Operation Phase)




.:_
A4 MJTD
Location
Disposal Site

Type of Waste

Waste Disposal Record

: Admin Complex Compound (Trash Room)
: Golden DOWA Eco-system Myanmar Co.,Ltd
: Waste from common area of Thilawa SEZ and Admin complex compound

Total Weight/month—,

No Year Month Date Waste Disposal Time Weight(Kg)

1 2016 March 14-Mar-16 1 320 320
2 2016 April 7-Apr-16 1 600 600
3 2016 June 29-Jun-16 1 1380 1380
4 2016 July 28-Jul-16 1 1000 1000
5 2016 August 31-Aug-16 1 1220 1220
6 2016 October 3-Oct-16 1 1160 2780
7 2016 October 25-Oct-16 1 1620

8 2016 November 30-Nov-16 I 1120 1120
9 2017 January 5-Jan-17 1 1060 1060
10 2017 February 9-Feb-17 1 680 1440
11 2017 February 10-Feb-17 1 760

12 2017 March 16-Mar-17 1 960 1680
13 2017 March 17-Mar-17 1 720

14 2017 April 10-Apr-17 1 960 960
15 2017 May 25-May-17 1 1000 1940
16 2017 May 26-May-17 1 940

17 2017 June 28-Jun-17 1 1140 1800
18 2017 June 28-Jun-17 1 660

19 2017 July 25-Jul-17 1 1180 1180
20 2017 August 25-Aug-17 4 1640 2020
21 2017 August 29-Aug—17 1 380
22 2017 September 20-Sep-17 1 1180 1180
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Thilawa Special Economic Zone (Zone A)
Development Project (Operation Phase)

Appendix

Sewage Treatment Plant Monitoring Record

April 2017 to September 2017

Environmental Monitoring Plan (Operation Phase)




Monitoring Parameters Result for STP(Phase-1)
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Tun | O&-Jun17 Phasa -1 s starfad agaln In & June 2017 and started monitoring n & June 2077
Jun | 05-Juni7 5.83 263.% 77 312 158 £80 (1] 2626
Jun_ | OB-Juni? 430 13 427 214 335 77 2083
Jun | 07-lunaT 8.84 288, BT 275 137 937 108 2843 408 240 128 D21
Jun | o0B-Jun7 262, 447 560 205 517 60 20,66
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Jun | 27-dured? 428 B.74 533 267 71 118 30
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Jul 4548 7.26 543 Fir] 42, 38 29,83
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Monitoring Parameters Result for STP(Phase-1)
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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

pH

p - = =

2 Mercury ppm 15 610 -

3 Arsenic ppm 150 27 12

4 Lead ppm 150 750 300

5 Cadmium ppm 150 810 10

6 Copper ppm 125 B 100

7 Zinc ppm 150 - 300

8 Chromium ppm 250 640 -

9 Fluoride ppm 4000 - -

10 Boron ppm 4000 - -

11 Selenium ppm 150 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.
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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:::::g Coordinates Description of Sampling Point
S-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
S-5 16°40'32.36" N At the drain from the retention pond.
96° 15'49.81" E
5-1

S-1 is 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 sail
condition is fine to medium grained, reddish brown colored silty clay.

Figure 2 calualitx,nr sampling at S-1

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

S-3 is collected in the retention canal where wastewater from the centralized sewage treatment p]ant
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.




Figur 5 Soil qulity 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.

T

Figure 6 Soil quality monitoring at S-5

Survey Period

Soil sampling was carried out on 17" January 2017.

Survey 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 20-30 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

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

Originate Model

No. Equipment

Country

1 Soil Auger (for soil sampling) - =

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
R Lead (Pb) 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 (VI) 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 Applied Geology Department in
Myanmar.

The result of soil quality analysis is presented as follow. Most of the results are complied with
the proposed standard value of contamination whereas copper concentration of some
locations is slightly higher than Vietnam standard, which is likely to be same as the original
soil condition since September 2013 EIA Report, in which copper concentration of all sampling
point is higher than the standard.

Table 4 Soil quality result

1 | pH - 6.8 6.9 6.8 6.7 6.8 - - -
2 Mercury ppm ND ND ND ND ND 15 610 -
3 | Arsenic ppm ND ND ND ND ND 150 27 12
4 | Lead ppm 135 140 173 128 140 150 750 300
5 Cadmium ppm | 0.007 0.006 0.006 0.007 0.005 150 810 10
6 Copper ppm 110 95 105 108 110 125 ~ 100
7 Zinc ppm 85 80 80 75 75 150 = 300
8 Chromium ppm 15 12 10 12 10 250 640 <
9 | Fluoride ppm ND ND ND ND ND 4000 S -
10 | Boron ppm 7 8 s 2 7 4000 = -
11 | Selenium ppm 1.2 1.4 1.4 i3 1.2 150 10,000 -
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APPLIED GEOLOGY DEPARTMNENT, GEOCHEMISTRY

LABORATORY

Sample Type - Soil
Method — Atomic Absorption Spectrophotometer
Digestion — Aqua-regia

Project — Soil Quality Monitoring in Thilawa SEZ
Resource and Environment Myanmar Co..Ltd.
Sampling Date — 17-1-2017

|= Sample | Mereury | Arsenic Lead Cadmium | Copper | Zinc | Chromium | Fluoride | Boron H Selenium
No (Heg) (As) (Pb) (Cd) (Cu) (Zn) (Cr) (F) (B) P (Se)
S-1 ND ND 135 0.007 110 85 15 ND 7 6.8 1.2
5-2 ND ND 140 0.006 95 80 12 ND 8 6.9 1.4
S-3 ND ND 137 0.006 105 80 10 ND Vi 6.8 14
S-4 ND ND 128 0.007 108 75 12 ND 9 6.7 1.3
S-5 ND ND 140 0.005 110 75 10 ND 7 6.8 L2
Unit - ppm
20
AESGCiE]

‘rofcssor

Applied .h.:.u.,;,;g;}gj;,.

Department
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Ground Subsidence Monitoring Status
(Location- Admin Complex Compound)
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Ground Subsidence Monitoring Status (Operation Phase)

Location Admin Complex Compound
Coordinate Points E=209545.508 N=1844669.443
Moiith Date Predefined Weekly Reading | Subsidence Rk
Level (m)-ASL Level (m)-ASL (m)
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
T 16-Jun-17 *7:137 +7.134 -0.003
23-Jun-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
Al 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
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 ¥raAST +7.136 -0.001
29-Sep-17 +7.137 +7.136 -0.001
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