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1. Executive Summary

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

The monitoring record from February 2020 to August 2020 according to the
Environment Monitoring Plan is submitted in conformity with the provision of
Chapter 10, 10.1 Table 10.1-3 and 10.2, Table 10.2-3 Content of the EIA Report of
Thilawa SEZ Development Project (Zone B).

2. Summary of Monitoring Activities

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

We submitted EMP for TSEZ Zone-B as following table.

Reb?;)rt Description Phase Submission
1 Environmental Monitoring Report | Phase-1 Operation Phase September, 2019

2 Environmental Monitoring Report | Phase-1 & 2 Operation Phase March, 2020

3 Environmental Monitoring Report | Phase-1 & 2 Operation Phase September, 2020

Report (No.3 is submitted this day attached with Operation Phase implementation
schedule. Subsequent Operation Phase reports will be submitted on Bi-annually.

b) Difficulties encountered in implementing of the EMP and recommendations for
remedying those difficulties and steps proposed to prevent or avoid similar future
difficulties;

None

¢) Number and type of non-compliance with the EMP and proposed remedial
measures and timelines for completion of remediation;
Depend on the exceeding parameters and situation

d) Accidents or incidents relating to the occupational and community health and
safety, and the environment:
Please refer to the attached Environmental Monitoring Form.

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 construction phase implemented
according to the following table, reference on Table 10.2-3, Chapter 10, EIA for
Industrial Area of Zone-B.

Monitoring Plan (Operation Phase)

Category Item Location Frequency Remark
Representative 1 week each in the dry ; :
. . I : June 2019, Air Quality
Air Quality NOg, 802, CO, PMzs, PMio pomt inside the and rainy seasons Monitoring Report
projectarea
Outflow of
Water temperature, pH, SS, DO, | retention pond to February, April 2020
BODS5, COD, color and odor, the creek .
) Every 2 month: Water Water and Wastewater
Total Nitrogen, Total (at least 3 ) o
. . . temperature, pH, SS, Quality Monitoring Report
Phosphorus, Sulphide, HCN, Oil, sampling .
W . . > DO, BODs, COD, color (Bi-monthly report)
ater Quality Grease, Formaldehyde, Phenols, points/mixing
. . . o s and odor, June 2020 Water and
Free chlorine, Zinc, Chromium, point: discharge .
. Every 6 month Wastewater Quality
Arsenic, Copper, Mercury, water, upstream . L .
. . ’ ‘all parameters Monitoring Report (Bi-
Cadmium, Barium, Selenium, water, and annually report)
Lead, and Nickel downstream ally rep
water)
-Amount of Non-hazardous waste Twice/year General waste disposal
management (submissionof the record (Waste generated
Waste Each Tenant

-Amount of hazardous waste
management

environmental report
by the tenants)

from common area of
TSEZ and Admin complex)

Soil Contamination

-Status of control of solid and
liquid waste which causes soil
contamination

Each Tenant

Twicel/year
(Submission of the
envircnmental report
by the tenants)

Noise and Vibration

- Noise and vibration level
- Traffic Count

Tenants including
Project Proponent

One time each in the
dry and rainy seasons

Noise and Vibration
Monitoring Report
June 2020

Traffic Count Monitoring
Report
June 2020

Bottom Sediment

-Water quality monitoring (as
indicator of the pollution of the
bottom sediment)

Same as the water
quality monitoring

-Additional analysis
on the bottom
sediment of creek, in
case of finding
continuous high
concentration

Refer in Environmental
Monitoring report

Hydro_loglcal -Checl;mg the function of . Retention Pond When the heavy rain
Situation retention pond at heavy rain

Living and

Livelihood/

Vulnerable Group/

-The implementation status for

Refer in Environmental

Misdistribution of CSR activities such as | Around Project Site Once/year L.
" . Monitoring report

Benefit and community support program
Damage/ Children’s
Right

. . Twice/year
Rl.SkS for Infections -Status  of measure against (Submission of the Refer in Environmental
Disease such as Each tenant

infectious diseases

environmental report

Monitoring report

AIDSHIV by the tenants
Twice/year
Occupational -Record of accident and infectious . (Submission of the Refer in Environmental
. Work site and office ) Lo
Health and Safety diseases environmental report | Monitoring form
by the tenants)
R_ecord of accidents and infectious Around the project . Refer in Environmental
diseases related to the site Twicel/year Monitoring form
Community Health | community g
and Safety The implementation status for Refer in Environmental
CSR activities such as | Around project site Once/year

community support program

Monitoring for%?
aLA ]
WADEL

(7
=




Category Item Location Frequency Remark

Record of the type and quantity
of chemicals and implementation | Each tenant (that Bi 1L Refer in Environmental
status of control measures uses chemicals) ARty Monitoring form

through self-inspection

Usage of Chemicals

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

Zone B-Phase 1 & 2 (Operation phase)

Appendix

Water and Waste Water Monitoring Report

February 2020

Environmental Monitoring Report (Construction Phase)







WATER QUALITY MONITORING REPORT
FOR DEVELOPMENT OF INDUSTRIAL AREA

IN THILAWA SEZ ZONE B
(PHASE 1 & 2 OPERATION STAGE)

(Bi-Monthly Monitoring)

February 2020

Myanmar Koei International Ltd.
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Monthly Monitoring in FY February - 2020)

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 B 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 four sampling points are set for water quality survey, named
SW-2, SW-4, SW-7. and GW-2 have been monitored in Thilawa SEZ and its surrounding area in timely
manner. Among the four locations, SW-7 is main discharged point of Zone B during the construction
stage. Moreover, GW-2 is monitored as a reference of existing tube well which located in the monastery
compound of Phalan village. 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 to cover the environmental
monitoring plan of the EIA report.

Water quality sampling was carried out at four locations. Among the four locations, water flow
measurement was carried out at one location (SW-4) 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-2 | SW-4 | SW-7 | GW-2 Remarks
1 Water Temperature o o o o On-site measurement
2 | pH o] 0 o On-site measurement
3 DO o [ o o On-site measurement
4 BODys o 0 0 o Laboratory analysis
5 CODycy o 0 0 o Laboratory analysis
6 Total Nitrogen 0 0 o o Laboratory analysis
7 Suspended Solids o o 0 o Laboratory analysis
8 Total Coliform o o o (o] Laboratory analysis
9 Total Phosphorous o 0 0 o Laboratory analysis
10 | Color <] s) O o Laboratory analysis
11 | Odor o 0 0 Laboratory analysis
12 | Oil and Grease o o o o Laboratory analysis
Total Dissolved solids (TDS) . " . ) -
13 (Self:monitoring) o c Q Laboratory analysis
Iron " ; :
14 (Self:moritoring) o ° o) o Laboratory analysis
Merecury = . ’ -
15 (Self-monitsing) o o] o ( Laboratory analysis
Escherichia Coli ) .
16 (Selfminig - - o o Laboratory analysis
17 | Flow Rate - 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' 20.69" E - 96° 17" 18.04"

1 SW-2 Location - Upstream of Shwe Pyauk Creek

Survey Item - Surface water sampling.

Coordinate- N - 16° 39'42 84" E - 96° 16'27.42"

2 SW-4 Location - Downstream of Shwe Pyauk Creek

Survey Item - Surface water sampling and water flow rate measurement.

Coordinate - N - 16° 40' [3.25" E - 96° 17" 5.66"

3 SW-7 Location — Outlet of retention pond of Zone B construction site before connecting to Shwe Pyauk Creek

Survey Item - Discharge water sampling and water flow rate measurement.

Coordinate - N - 16° 39' 25.30", E - 96° 17" 15.60"

4 GW-2 Location - In the monastery compound of Phalan village

Survey Item - Ground water sampling

Source: Myanmar Koei International Ltd.
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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 areas are Zone A in the
northwest and local industrial zone in the east respectively.

SW-4 (Reference Point)

SW-4 was collected at the downstream of Shwe Pyauk creek, after mixing of discharge water from local
industrial zone, construction site of Zone B and Zone A, which is flowing from east to west and then
entering into the Yangon River. The distance is about 2.15 km downstream of SW-2. This sampling
point is located in the west of Zone B area and in the south of Dagon-Thilawa road. The surrounding
areas are Zone A in the northeast, local industrial zone in the east and paddy fields in the south and west
respectively.

SW-7 (Discharged Point)

SW-7 is main discharged point of Zone B during construction stage. The distance is about 434 m
downstream of SW-2. This sampling point is located at outlet of retention pond of Zone B, in the north
of Zone B area and in the south of Dagon-Thilawa road. The surrounding areas are Zone A in the north
and local industrial zone in the east respectively.

GW-2 (Reference of Existing Tube Well)

GW-2 was collected from tube well as ground water sample. It is located in the monastery compound
of Phalan village. The surrounding areas are Thilawa SEZ Zone A in the north, Phalan village in the
south and fields in the west and local industrial zone in the northeast and construction of Thilawa SEZ
Zone B in the east and northeast respectively.
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2.3 Monitoring Method

All water samples were collected with cleaned sampling bottles 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 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 BODs, APHA 5210 B (5 days BOD Test)
6 CODcpy 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 O1] and Grease APHA 5520B (Partition-Gravimetric Method)
13 Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
14 Iron APHA 3120 B (Inductively Coupled Plasma (1CP) Method)
15 Total Dissolved sohids (TDS) APHA 2540C (Total Dissolved Solids Dried at 180°C Method)
16 Escherichia Coli APHA 9221 F (Escherichia Coli Procedure Using Fluorogenic Substrate)
17 Flow Rate Detccti_on 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 17 February 2020 and sampling time
is shown in Table 2.4-1 to avoid tidal effect. The tide record for Yangon River, Myanmar on

17 February 2020 is shown in Table 2.4-2.

Table 2.4-1 Sampling Time of Each Station
No. Station ‘Sampling Time
1 SW-2 17/02/2020 08:31
2 SW-4 17/02/2020 11:32
3 SW-7 17/02/2020 14:13
4 GW-2 17/02/2020 15:01

Source: Myanmar Koei International Ltd.

Table 2.4-2 Tide Record for Yangon River, Myanmar
Date Time | Height Tide Conditions
05:50 0.95 Low Tide
11:10 4.13 High Tide
170272020 758 T 127 Low Tide
23:48 4.45 High Tide

Source: Myan

mar Port Authority, Tide Table for the Yangon River and

Elephant Point, 2020
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2.5 Monitoring Results

Results of water quality monitoring at discharged point and discharged creek are summarized in
Table 2.5-1. Analytical results of the laboratory are described in Appendix-2, Appendix-3 and
Appendix-4. The results were compared with the target value of effluent water quality discharged to
water body stipulated in the EIA report.

2.5.1 Results of Discharged Point and Discharged Creek

As the comparison with the target value, the results of pH, SS, TDS and total coliform exceeded the
target value. As for the result of pH, results at the surface water monitoring point (SW-4 and SW-7)
exceeded the target value due to two expected reasons; i) might be wastewater discharged from of local
industrial zone, and ii) might be domestic wastewater discharge that contains detergents and soap-based
products. Results at the surface water monitoring point (SW-7) exceeded the target value due to two
expected reasons; i) might be due to the water polluted with concrete washout water discharge from
construction sites of Zone B, (ii) might be due to the water storage for a long period of time and presence
of algae in the stored water.

As for the result of SS and TDS results at the surface water monitoring points (SW-4 and SW-7)
exceeded the target value. The exceed results for SS and TDS maybe due to three expected reasons; i)
soil erosion caused by construction of factories in Zone B and eroded soil particles may contain soluble
compounds that can dissolve in water, ii) delivered from upstream area such as natural origin and
wastewater from local industrial zone outside of Thilawa SEZ, and iii) influence by water from the
downstream due to flow back by tidal fluctuation.

As for the result of total coliform of surface water, results at surface water monitoring points
(SW-2 and SW-7) exceeded the target value due to three 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 and iii) delivered from surrounding area by tidal effect.

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 at SW-7, the
result was under the reference value. Therefore, although the target value of total coliform was exceeded
at monitoring point of SW-7 but it is considered that there is no significant impact on human health.
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Table 2.5-1 Results of Water Quality Monitoring at Discharged point and Discharged Creek

Target Value
No. Parameters Unit SW-2 | SW-4 | SW-7 | (Reference Value for
Self-Monitoring)
1 |Water Temperature K& 25 28 33 <35
2 |pH - 7.9 9.6 9.3 6-9
3 |Suspended Solid (SS) mg/L 44 64 56 50
4 |Dissolved Oxygen (DO) mg/L 2.03 8.79 7.91 -
5 |BOD) mg/L 3.01 6.27 6.10 30
6 |COD(cy mg/L 48 35.3 325 125
7 |Total Coliform MPN/100ml 24000 140 1400 400
8 |Total Nitrogen (T-N) mg/L 1.9 4 2.4 80
9 |Total Phosphorous (T-P) mg/L 0.11 <0.05 < 0.050 2
10 |Color (True gglgr Unit) 22.19 7.85 5.13 150
TON
11 |Odor (Threshold Odor 2 2 2 -
Number)
12 |Oil and Grease mg/L <3.1 <3.1 <3.1 10
13 |Mercury mg/L <0.002 | <0.002 | <0.002 0.005
14 [Iron mg/L 1.610 1.148 1.516 3.5
15 |Total Dissolved solids (TDS) mg/L 946 3762 3798 2000
16 |Escherichia Coli MPN/100ml : . 40 (célﬁ??)]()’mn
17 |Flow Rate m?/s - 0.05 - -

Note; Red color means exceeded value than target value.

*Note: Based on the water utilization at discharged creek, the 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 hmitation of capacity
for analytical laboratory in Myanmar, the method to analyze the "Colony Forming Umit (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.

Source; Myanmar Koei International Ltd.
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2.5.2 Result of Reference Tube Well

Result of water quality monitoring at reference tube well monitoring point is shown in Table 2.5-2. As
the comparison with the target value, the result of iron exceeded the target value.

As for the result of the iron, the result at the monitoring point of reference tube well (GW-2) exceeded
the target value. It may be due to the corrosion of pipes because the water is pumped through the iron
pipelines buried underneath the ground. However, since it cannot reach to the conclusion of what is the
reason for this result, the periodic monitoring will be necessary.

Table 2.5-2 Results of Water Quahty Monitoring at Reference Tube Well

_ _ _ Target Value
No. Parameters |  Unit G‘W'—Z_ - (Referance Value for
et TeTE Self-Monitoring)
1 | Water Temperature 4 31 <35
2 |pH - 7.3 6~9
3 [Suspended Solid (SS) mg/L 2 50
4 |Dissolved Oxygen (DO) mg/L 3.87 -
5 |BOD) mg/L 0.81 30
6 |CODcr) mg/L <0.7 125
7 |Total Coliform MPN/100ml 33 400
8 |Total Nitrogen (T-N) mg/L 1.3 80
9 |Total Phosphorous (T-P) mg/L 0.67 2
TCu
10 |Color (True Color 3.00 150
Unit)
TON
Threshold
11 |Odor v ! :
Number)
12 |Oil and Grease mg/L <3.1 10
13 |Mercury mg/L <0.002 0.005
14 |Iron mg/L 7.050 3.5
15 |Total Dissolved solids (TDS) mg/L 128 2000
16 | Escherichia Coli MPN/I00mI| < 1.8 (C[—‘(lﬂ??g:)mil
17 |Flow Rate m'/s - -

Note: Red color means exceeded value than target value

*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)
1s set as a reference value of self-monitoring for ground water monitoring,

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

As described in Chapter 2 (Section 2.5), the results of pH, SS and TDS at (SW-4 and SW-7), total
coliform at (SW-2 and SW-7) in surface water and iron at (GW-2) in ground water exceeded the target
value in this monitoring period for operation stage of Thilawa SEZ Zone B.

There are some possible reasons for exceeding the target values of pH, SS and TDS at
(SW-4 and SW-7) and total coliform at (SW-2 and SW-7). They are by i) natural origin such as 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, ii) wastewater from the local industrial zone
outside of Thilawa SEZ, iii) delivered from surrounding area by tidal effect iv) might be domestic
wastewater discharge from local industrial zone that contains detergents and soap-based products,
v) might be due to the water polluted with concrete washout water discharge from construction sites of
Zone B, (vi) might be due to the water storage for a long period of time and presence of algae in the
stored water.

As for the result of the iron, the result at the monitoring point of reference tube well (GW-2) exceeded
the target value due to expected reason. It may be due to the corrosion of pipes because the water is
pumped through the iron pipelines buried underneath the ground. However, since it cannot reach to the
conclusion of what is the reason for this result, the periodic monitoring will be necessary.

As for future subject for main discharged points of Thilawa SEZ Zone B, the following action may be
taken to maintain the target value of pH, SS, TDS, total coliform, iron and appropriate water quality
monitoring:

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

3) To monitor the possibility of the domestic wastewater from construction sites.

End of the Document




APPENDIX-1 FIELD SURVEY PHOTOS




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
{Bi-Monthly Monitoring in FY February - 2020)

FOR DISCHARGED POINT OF THILAWA SEZ ZONE B

} - .I I'I:ﬂ

Surface water sampling and onsite measurement at SW-7

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

Ground water sampling and onsite measurement at GW-2

Al-2
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FOR DISCHARGED POINT
DoOwA GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD. P
Lot No €1 Thitawa 512 Zone A. Yangon Region, Myanmar B3 .
Phone ND Fax No [+55) 1 2309051
muotivate our planet
Doc No. GEM-|LB-RODAE/00
Pagelofl

Report No. . GEM-LAB-202002180
Revision No. : 1
Report Date @ 28 February, 2020
Application No. : 0001-C001

Analysis Report

Client Name . Myanmar Koel Internationgl LTD (MK1)
Address No, 36/4, Lst Figor, Grand Pho Sein Cordamanum, Pha Sein Road, Tamwe Townshsp, Yangon, Myanmar
Project Name - Envirenment Monitoring report for Zone A & B

Sample Description

Sample Name MK]-SW-7-0217 Sampling Date - 17 Febtuary, 2020

Sampie No. o W-2002124 Sampling 8y - Customer

Waste Profile No Semple Received Date 17 February, 2020

No. Parameter Method Unit Result LoQ
1 |58 APHA 2540D (Dry at 103-105'C Method) mgy/l 56
2 |BoD (5) - APHA 5210 8 (SE}a-ys BOD Test) ;ngfl | e 0.00
3 |COD (Cr) APHA 52200 (Ciose Reflux Colorimetric Method) mg/l 125 07
4 |Tota! Cotitorm _:"n: 9_2215 (Srandard Total Coliform Fermentation Technique) MPMIﬁ&nJ : 1400 B 18
5 |Total Nitrogen HACH H:l:od 10072 (TNT Persuifate Digeston Method) mg/l 20_ N o
6 |Total Phosphorous APHA A500-P E M—smrhlnc Acid Method) mg/l < 0.050 0.&
7 |Color APHA 2120C (SD:CEhummetnc Method) TCuU 5.12 Q.00
§ Odar APHA 2150 B (Threshold t;dor_‘rur,; TON P c
Cl (; I;ﬂ Greass »apm 55208 (Paft:tion-(irav-n;m;e;ad] rl:q.(l | _<- 3 31
10 |cnromivm APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/t <0.002 | pooz
Remark LOQ - LimT of Quantitation

APHA - amercar Public Health Associapan (AFHA), tne Amencan Water Works ASSociation (AWWA), and the
wWater Enviromnent Fedesation (WEF), Standard Methods far the Examination of Water and Wastewater,
23nd edition

Analysed By L A B Approved By !
Fob 93,00 (
GEM. Bast 12

Ni NI Aye Lwin Yoshlyuki Narabe
F?h 961%
Assistant Manager Manager

A2-1




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Monthly Monitoring in FY February - 2020)

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

DOoOwWA GOLOEN DOWA ECO-SYSTEN MYANMAR CO., LTD "
Lot No E1. Thilswa SEZ Toae A, Yangon Reghon, Myanmar @ .

Phone No Fax No: {+95) 1 2309051
motlvate ocur plinet

ot No: GEM-LB-RODAE/DO

Pageloil
Report No. : GEM-LAB-202002177
Revision No, @ 2
Report Date @ 14 March, 2020
Applicabon No. : 0001-C001
Analysis Report
Client Name 1 Myanmar Koei International LTD {MKI)
Address +  No, 36/A, 15t Flogr, Grand Pho Sein Condominium, Pha Sein Road, Tamwe Township, Yangon, Myanmar.
Project Name Environment Monitoring report for Zone A& B
Sample Description
Sampie Name MKI-SW-2-0317 Sampling Date : 17 February, 2020
Sample No. W-2002121 Sampling By . Customer
Waste Profile No . Sampio Recewed Date : 17 February, 2020
No. Parameter Method Unit Result LOQ
1 {58 APHA 25300 (Dry ot 103-105'C Methoa) mg/l a4 =
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mag/! ER 0.00
3 {COD (Cr) APHA 52200 (Close Reflux Colorimetric Method) mg/l 48 a.7
4 |Total Coliform APHA 92218 (Standard Total Codform Fermentatan Technigue) | MPN/L00OmI| 24000 1.8
5 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) may/l 1.9 a
& [Total Phospherous APHA 4500-P E (Ascorbic Acid Method)} mg/| 011 0.050
7 |Color APHA 2120C (Spectrophotometric Method) rcu 22.19 0.00
B |Odor APHA 2150 B (Threshold Oder Test) TON 2 0
g O and Grease APHA 55208 {Partition-Gravimelric Method) mg/l < 3.1 31
10 |[Chromium APHA 3120 B (Inductively Coupled Plasma (ICP] Methad) mg/l < 0.002 0.002
Remark LOQ - Limit of Quanitation

APHA - American Pubiic Health Association (APHA), Lhe American Wales Works Association (AWWA), and the
Water Environeent Federation (WEF), Standard Methiods for the Examiration of Water and Wastewater,
22ng edition

Analysed By : Approved By :

zﬂ _':L-LAHB«E— Aef £

NI Ni Aye Lwin G E M Yoshiyuki Narabe Wﬂd\ § 1 5 0
Assistant Manager Manager i
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DowaA

Client Kame

Address

Project Name

Sample Description
Sampie Name
Sample No.

Waste Profile No

GOLDEN DOWA ECC-5YSTEM MYANMAR CO., LTOD
Lot No EL. Thilawa SEZ Zone A, Yangon Region, Myanmar.
Phone No Fax No. {-95) 1 2309051

mativate our planet
Dot No. GEM- | 8-RODAE /00
Pagelofl
Report No. | GEM-LAB-202002178
Revision No. : 1
Report Date : 28 February, 2020
Application Me. : 0001-C001

Analysis Report

Myanmar Koel [nternaticnal LTD {MKI)

No, Y&/A, 15t Fioor, Grand Pha Sein Congorinium, Pho Sein Road, Tamwe Tawnship, Yangon, Myanrmar,

Envirgnment Monitering report for Zone A& B

MK]1-SW-4-0217 Sampling Date 17 February, 2020

W-2002122 Sampling 8y Customer

Sample Aeceived Date 17 February, 2020

No. Parameter Method Unit Result LOQ
1 |85 APHA 25400 (Dry at 103-105'C Mathog) mg/i 64 )
2 |BoD (5}_ APHA 5210 B {5 Days BOD Test) ma/l - 527 000 |
3 |COD (Cr) APHA 52200 [Close Reflux l-:;iarimetrn: Method) mg) 353 Q.7
4 |Total Coliform - APHA 52218 (Stangard Tm;i Coifoem m&@m ;hm;ue] HFN;D_OmI 140 _1,3
5 [TotaiNtrogen  [MACH Method 10072 (TNT Persuffate Digestion Metnod) ma/l 4 0
- & |Total Phospharous APHA 4500-P E (_mamic Acid Methed) - _nTg;n < 0.05 p.05
_? Calor u APHA 2120C (Spectrophotometric Method) | TCU 7.85 _ 0.00
B |Odor APHA 2150 B (Threshold Odor Test) TON 2 0
9 |Oil and Grease APHA 55208 (Panitlun:Geav-;hk;r: I;et;od) ma/l < 3.1 3t
10 |chromium APHA 3120 B (Inductively Coupled Plasma {1CP) Method) mg/! <0.002 | 0.002
Remark LDQ - Lemt of Quanutatan
APHA - Amencan Public Health Assoaation (APHA), the Amorican Waler Warks Assocation (AWWAL anc the
Water Cnvironment Federation |WEF), Stantdard Methads for the Examinalion of Waler st Wasliwalier,
22ne edition
Analysed By : L A B Approved By

Ni Ni Aye Lwin
Assistant Manager

Feb 28 2020

g GEM

"

Rift 22

Yoshiyuki Narabe Feb D8 %oPo
4
Manager
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DOoOwWA GOLDEN DDWA ECC-SYSTEM MYANMAR CO., LTD. ™
Lot No E1. Thilawa 5E2 Zone A, Yangon Region, Myanmar. el .
Phone No Fax No: (+95) 1 2309051
motivate our planat
Doc No: GEM-LB-RODAE/DD
Pagelofi

Report No. | GEM-LAB-202002181
Revision No, : 1
Report Date ; 28 February, 2020
Appiication No, | 0001-C001

Analysis Report

Client Name : Myanmar Koel International LTD (MKI)
Address ¢ Mo, 36/A, 1st Finor, Griend Pho Sein Condominium, Pho Sein Road, Tamwe Tawnship, Yangan, Myanmar.
Project Name . Environment Monitoring report for Zone A & B
Sample Description
Sample Name : MKI-GW-2-0217 Sampling Data - 17 February, 2020
Sample No, s W-2002125 Sampling By : Customer
Waste Profile No. @ - Sample Recelved Date . 17 February, 2020
No. Parameter Method Unit Result LoQ
1 |55 APHA 2540D (Dry at 103-105'C Method) mg/! ] R
2 [BoD (5) APHA 5210 B (5 Days BOD Test) mafl 081 | 000
; COD (Cr) APHA 5220D (Close Reffux Colorimetric Method) m;.;l < 0.7 - 0.7
& |Total Cotiform .m_m-l 92218 ( sﬁnws Total Colifarm Fermentation Technique) | MPN/ L0OmI 33 = 1_3 .
5 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) ma/i .1.3 - a
_5 Total Phosphorous APHA 4500-P E (Ascorbic Ackd Method) mg/i 0.67 (ESG
7 |Codor APHA z:zdc (-Spettrr;lwtornﬂﬂc Method) ™™ 3.00 O.Gt_l
. 8§ |Odor A.PHA 21508 {Thms:old Cdor Test) - TON | 1 3 -D
9 |Oil ur:d Grease R APHA 55208 (Partition-Gravimetric Method) mg/l <31 3:
10 |cnromium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) |  mg/! £0,002 | 0.002
Remark :  LOQ - Umit of Quantiation

APHA - American Public Health Association (APHA), the American Water Works Assccation (AWWA], and the
Water Environment Federalion (WEF), Standard Mcthods for the Examination of Water and Wastowser,
2ind edition

Analysed By : L n B Approved By :
25

Feposopn

) |GEM Rt 4

i NI Aye Lwin Yashiyuki Narabe (o3, D% Ddo
Assistant Manager Manager

A2-4




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

DOoOwWA GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD. ®
Lot No E1. Thitawa SEZ Zone A, Yangon Region, Myanmar, W .
Phone No Fax No: {#95} 1 2309051
motivate our planet
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Report No. : GEM-LAB-202002171

Revision No, : 1
Report Date : 28 February, 2020
Application No. : 0001-C001

Analysis Report

Client Name :  Myanmar Koei International LTD (MKI)
Address 1 No, 35/A, 1st Floor, Grand Pho Sein Condominium, Pho Sein Road, Tamwe Township, Yangon, Myanmar,
Project Name . Environment Monitoring report for Zone A & B

Sample Description

Sample Name : MKI-SW-7-D217 Sampling Date : 17 February, 2020
Sample No. © W-2002115 Sampling By : Customer
Waste Profile No, : - Sample Recelved Date : 17 February, 2020
No. Parameter Method Unit Result | LOQ
' APHA 9221 F Escherichia Coll Procedure
1 |Escherichia Coll Using Fluorogenic Substrate MPN/100m| 4.0 1.8

Remark : LOQ - Limit of Quantitation
APHA - American Public Health Assoclation (APHA), the American Water Works Association
(AWWA), and the Water Environment Federation (WEF), Standard Methods for the
Examination of Water and Wastewater, 22nd edition

Analysed By : Approved By :
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH
DISCHARGED POINTS AND BASELINE OF TUBE WELL

DOoOwWA GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD. &
Lot No E1 Thilawa SEZ Zone A, Yangon Region, Myanmar. ) .
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Report No. : GEM-LAB-202002173
Revision No. @ 1
Report Date : 28 February, 2020
Application No. : 0001-C001
Analysis Report
Client Name ¢ Myanmar Koel International LTD (MKI)
Address . Na, 3&/A, st Floor, Grand Pha Sein Cangarminarm, Pha Sein Road, Tamwe Township, Yangan, Myanmar
Project Name : Environment Monitoring repert for Zone A & B
Sample Description
Sample Name . MKI-GW-2-0217 Sampling Date : 17 February, 2020
Sample No. : W-2002117 Sampling By : Customer
Waste Profile No. © - Sample Recelved Date ; 17 February, 2020
No. Parameter Method Unit Result | LOQ
) APHA 5221 F Escherichia Coli Procedure
1 |Escherichia Coll Using Flugrogenic Substrate MEN/100m| <18 1.8

Remark LOQ - Limit of Quantitation

APHA - American Public Health Association (APHA}, the American Water Works Ascociation
(AWWA), and the Water Environment Federation (WEF), Standard Methods for the
Examination of Water and Wastewater, 22nd adition
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FOR DISCHARGED POINT
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Phone Mo Fax No: {+95) 1 2309051
motvate our planet
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Report No. : GEM-LAB-202002188
Revision Ne. @ 1
Report Date : 2B February, 2020
Application No, | 0001-C001
Analysis Report
Client Name Myanmar Koei International LTD (MK])
Address No, 36/A, 13l Floor, Grand Pho Seir Condorminium, Pho Sein Road, Tamwe Township, Yangon, Myanmar
Project Name . Environment Monitoring report for Zone A& B
Sample Description
Sampie Name MK]-SW-7-0217 Sampling Date 17 February, 2020
Sampie No. w-2002132 Sampling By :  Customer
Waste Profile No. * Sample Received Date : 17 Februaty, 2020
No. Parameter Method Unit Result LoQ
1 |TDS APHA 2540 C (Total Dissolved Solids Dried at 180'C Method) mg/t 3798
2 Mu:w_— APHA 3120 B (Inductively Coupled Plasma (10P) Method) mg/l < 0.002 EZ
3 {lron _APHA 3120 B (Inductively Coupled Masma (1CP) Method) mg1 1.516 ‘ u?oz—
Remark LOQ - Limit of Quanttation

APHA - ATenican Public Health Assocabon (APHA), the Amencan Waler Works Assocation [AWWA), and the
Water Envirorment Federation (WEF), Standard Methods for the Exammation aof Water and Wastewaler,
22nd edrtion
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Report No. : GEM-LAB-202002185
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Report Date : 28 February, 2020
Application No. : 0001-C001
Analysis Report
Client Name . Myanmar Koel International LTD (MKI)
Addrass + No, 36/A, 15t Figor, Grand Pho Sein Candorminsurn, Pha Sain Aoad, Tamwe Township, Yangon, Myanmar
Project Name 1 Environment Monitoring report for Zone A& B
Sample Description
Sample Name Mx1-SW-2-0217 Sampling Dete : 17 February, 2020
Sample No W-2002129 Samgpling By Customer
Waste Profile No. @ - Sample Received Date : 17 February, 2020
No. Parameter Method Unit Result LOQ
1 |TDS APHA 2540 C (Total Dissolved Solids Dried at 180'C ﬂethun, mg/fl W46
2 |Mercury APHA 3120 B (Inductively Coupied Plasma (ICP) Method) |  mg/! <0.002 | 0.002
3 |lron APHA 3120 8 (Inductively Coupled Plasma (ICP) Methoa) mag/l 1.610 0.002
Remark LOQ - Umfit of Quantiation

APHA - Amernican Public Health Association (APHA), Lhe Amenican Water Works Assaciaton (AWWA), and the
Water Enviroament Federation (WEF), Standart Methods lor the Examination of Water and Wastewaler,
22nd edean

Analysed By Approved By !

LAB
) g 12
NI NI Aye Lwin G EM vﬁumjﬁbe fels 28, Sno

Assistant Manager Manager

Ad4-2




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Monthly Monitoring in FY February - 2020)
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Analysis Report
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Address Mo, 36/A, 1st Floor, Grand Pha Sein Condormuniurn, Pho Sein Road, Tamwe Townshio, Yangon, Mya-war
Project Name . Environment Monitanng report for Zone A & B
Sample Description
Sample Name L MKLSW-4.0217 Sarnpiing Date 17 February, 2020
Sampie No, © W-2002130 Sampiing By :  Customer
Waste Profile Ng - Sampie Received Date 17 February, 2020
No. Paramater Method Unit Result LOQ
1 [TDS APHA 2540 C (Total Dissolved Solids Dried at 180°C Method) g/l 3762
2 |Meroury APHA 3120 B (Inductively Coupled Piasma (1CP) Method) mg/l s 0.002 o002
3 [lron APHA 3120 8 (Inductively Coupled Masma (1CP) Method) mg/l 1,148 0.002
Remark LOQ - Lmit of Quantzation

APHA - Amescan Public Hesth Associalon [APHA), the American Water Warks Associatan LAWWAY, and the
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22r4 edition
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Revision No, : 1
Report Date : 28 February, 2020
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Analysis Report
Client Name 1 Myanmar Koel International LTD (MKI)
Address . Na, 36/A, 15t Fipar, Geand Pha Sein Condominium, Pho Sein Road, Tamwe Township, Yangon, Myanmar
Project Name :  Environment Menitoring report for Zone A & B
Sample Description
Sample Name i MKI-GW-2-0217 Sampling Date - 17 February, 2020
Sample No. :  W-2002133 Sampling By : Customer
Viaste Profile No. @ - Sample Recelved Date : 17 February, 2020
No. Parameter Method Unit Result LOQ
1 |TDS APHA 2540 C (Total Dissolved Solids Dried at 180'C Mathod) mig! 128
2 |Mercury APHA 3120 B (Inductively Coupled Plasma [1CP} Method) ma/! < 0.002 0.002
3 |Tron APHA 3120 B (Inductively Coupled Plasma (ICP) Method) g/l 7.050 0,002
Remark LOQ - Uime of Quantitation

ABHA - Amesican Publc Health Association (APHA), the Amercan Wetsr Works Associetion (AWWA), and tha
Water Environment Federation (WEF}, Standard Methods for the Examination of Water and Wastewater,
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Monthly Monitoring in FY April - 2020)

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 B 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 four sampling points are set for water quality survey. named
SW-2, SW-4, SW-7 and GW-2 have been monitored in Thilawa SEZ and its surrounding area in timely
manner. Among the four locations, SW-7 is main discharged point of Zone B during the operation stage.
Moreover, GW-2 is monitored as a reference of existing tube well which located in the monastery
compound of Phalan village. 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 to cover the environmental
monitoring plan of the EIA report.

Water quality sampling was carried out at four locations. Among the four locations, water flow
measurement was carried out at one location (SW-4) 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-2 | SW-4 | SW-7 | GW-2 Remarks
1 Water Temperature o o On-site measurement
2 pH o e 0 s] On-site measurement
3 DO o o o o On-site measurement
4 BODys) a 0 o 0 Laboratory analysis
3 COD(cy) o o o o Laboratory analysis
6 Total Nitrogen O [e) (o) o Laboratory analysis
7 Suspended Solids o) o o o Laboratory analysis
8 Total Coliform = o o o Laboratory analysis
9 Total Phosphorous o = o o Laboratory analysis
10 | Color o o o o Laboratory analysis
11 | Odor o o o 0 Laboratory analysis
12 | Oil and Grease o o o e] Laboratory analysis
13 | Total Drss.olw_ed solids (TDS) = 5 - & Laboratory analysis
(Self-monitoring) =
Lt g:]lf-munituring) o o o Laboratory analysis
13 ?g:;-tf-fr?t;nitoring) o 5] o Laboratory analysis
16, | Escherichia Coli - - o o Laboratory analysis
(Self-monitoring) ) ) ko
17 | Flow Rate - 0 - - 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 | e Detailed Information

Coordinate- N - 16° 40’ 20.69". E - 96° 17' 18.04"

1 Sw-2 Location - Upstream of Shwe Pyauk Creek

Survey Item - Surface water sampling.

Coordinate- N - 16° 39' 42 84" E - 96° 16' 27 42"

2 SwW-4 Location - Downstream of Shwe Pyauk Creek

Survey Item - Surface water sampling and water flow rate measurement.

Coordinate - N - 16°40' 13.25" E-96° 17 5.66"

3 SW-7 Location — Outlet of retention pond of Zone B construction site before connecting to Shwe Pyauk Creek

Survey Item - Discharge water sampling.

Coordinate - N - 16° 39' 2530", E - 96° 17' 15.60"

4 GW-2 Location - In the monastery compound of Phalan village

Survey Item - Ground water sampling.

Source: Myanmar Koei International Ltd.
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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 areas are Zone A in the
northwest and local industrial zone in the east respectively.

SW-4 (Reference Point)

SW-4 was collected at the downstream of Shwe Pyauk creek, after mixing of discharge water from local
industrial zone, construction site of Zone B and Zone A, which is flowing from east to west and then
entering into the Yangon River. The distance is about 2.15 km downstream of SW-2. This sampling
point is located in the west of Zone B area and in the south of Dagon-Thilawa road. The surrounding
areas are Zone A in the northeast, local industrial zone in the east and paddy fields in the south and west
respectively.

SW-7 (Discharged Point)

SW-7 is main discharged point of Zone B during operation stage. The distance is about 434 m
downstream of SW-2. This sampling point is located at outlet of retention pond of Zone B, in the north
of Zone B area and in the south of Dagon-Thilawa road. The surrounding areas are Zone A in the north
and local industrial zone in the east respectively.

GW-2 (Reference of Existing Tube Well)

GW-2 was collected from tube well as ground water sample. It is located in the monastery compound
of Phalan village. The surrounding areas are Thilawa SEZ Zone A in the north, Phalan village in the
south and fields in the west and local industrial zone in the northeast and construction of Thilawa SEZ
Zone B in the east and northeast respectively.
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2.3 Monitoring Method

All water samples were collected with cleaned sampling bottles 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 “JFE Digital Current Meter”,

Table 2.3-1 Analytic Method for Water Quality
No. Parameter Meihnd
| 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 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,s, APHA 5210 B (5 days BOD Test)
6 CODyy 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 Iron APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
15 Total Dissolved solids (TDS) | APHA 2540C (Total Dissolved Solids Dried at 180°C Method)
16 Escherichia Coli APHA 9221 F (Escherichia Coli Procedure Using Fluorogenic Substrate)
17 Flow Rate Detection of Electromagnetic Ellcmems _
(Real-time measurement by AEM 213-D Digital Current Meters)

Source: Myanmar Koei Interational Ltd.

2.4

Water quality and water flow rate monitoring were conducted on 2 April 2020 and sampling time is
shown in Table 2.4-1 to avoid tidal effect. The tide record for Yangon River, Myanmar on 2 April 2020
is shown in Table 2.4-2.

Monitoring Period

Table 2.4-1 Sampling Time of Each Station

No. Station Sampling Time
1 SW-2 2/04/2020 09:29
2 SW-4 2/04/2020 12:01
5 SW-7 2/04/2020 12:39
4 GW-2 2/04/2020 15:00

Source: Myanmar Koei International Ltd.

Table 2.4-2 Ti(_]e Record for Yangon River, Myanmar

Date | Time | Height Tide Conditions
05:06 L1:13 Low Tide
11:04 | 3.91 High Tide
20472020 1205 | 1.66 Fow Tide
23:18 4.22 High Tide

Source: Myanmar Port Authority, Tide Table for the Yangon River and
Elephant Point, 2020
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2.5 Monitoring Results

Results of water quality monitoring at discharged point and discharged creek are summarized in
Table 2.5-1. Analytical results of the laboratory are described in Appendix-2, Appendix-3 and
Appendix-4. The results were compared with the target value of effluent water quality discharged to
water body stipulated in the EIA report.

2.5.1 Results of Discharged Point and Discharged Creek

As the comparison with the target value, the results of pH, Suspended Solid (SS), TDS. total coliform
and iron exceeded the target value. As for the result of pH, results at the surface water monitoring point
(SW-2) exceeded the target value due to two expected reasons; i) might be wastewater discharged that
contains detergents and soap-based products from the squatter houses, and ii) might be wastewater
discharged from local industrial zone.

As for the result of SS, results at the surface water monitoring points (SW-2, SW-4 and SW-7) exceeded
the target value. As for the result of TDS, results at the surface water monitoring point (SW-7) exceeded
the target value. The exceed results for SS and TDS maybe due to three expected reasons; i) soil erosion
caused by construction of factories in Zone B and eroded soil particles may contain soluble compounds
that can dissolve in water, ii) delivered from upstream area such as natural origin and wastewater from
local industrial zone outside of Thilawa SEZ, and iii) influence by water from the downstream due to
flow back by tidal fluctuation.

As for the result of total coliform of surface water, results at surface water monitoring points
(SW-2, SW-4 and SW-7) exceeded the target value due to three 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 and iii) delivered from surrounding area by tidal effect.

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 at (SW-7), the
result was under the reference value. Therefore, although the target value of total coliform was exceeded
at monitoring point of (SW-7) but it is considered that there is no significant impact on human health.

As for the result of iron, the result at the monitoring point of surface water monitoring point (SW-4)
exceeded the target value maybe due to the influence of natural origin (iron can reach out from soil by
run-off). In Yangon, soil is naturally rich in iron. As the comparison with the living environment
standard values (10 mg/L) in Japan, iron result (10.540 mg/L) in (SW-4) is slightly higher than the
standard value.
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Table 2.5-1 Results of Water Quality Monitoring at Discharged point and Discharged Creek

_ I 23e il AT Valile
No. Parameters Unit Sw-2 SW-4 | SW-7 | (Reference Value for
. _Self-Monitoring)

1 [Water Temperature e 27 30 35 =35

2 |pH - 9.7 8.6 9.0 6~9

3 [Suspended Solid (SS) mg/L 116 276 92 50

4 |Dissolved Oxygen (DO) mg/L 4.85 8.74 13.68 -

5 |BODgs mg/L 23.38 21.00 14.83 30

6 |CODycy mg/L 83 64 41 125

7 |Total Coliform MPN/100ml 1300 54000 7900 400

8 |Total Nitrogen (T-N) mg/L 5 5 0.8 80

9 |Total Phosphorous (T-P) mg/L 0.76 0.22 <0.05 2

10 | Color s Corumin| 2479 | 1063 | a8 150

TON
11 |Odor (Threshold Odor 2 2 1.4 -
Number)

12 |Oil and Grease mg/L <3.1 <3.1 <3.1 10

13 [Mercury mg/L <0.002 | <0.002 | <0.002 0.005

14 |Iron mg/L 2.660 10.540 2.286 3.5

15 | Total Dissolved solids (TDS) mg/L 1878 714 4042 2000

16 |Escherichia Coli MPN/100ml - - 20 S B0
17 |Flow Rate m/s - 0.49 - -

Note: Red color means exceeded value than target value.

*Note: Based on the water utilization at discharged creek, the 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)" 1s 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.

Source: Myanmar Koei International Ltd.
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2.5.2 Result of Reference Tube Well

Result of water quality monitoring at reference tube well monitoring point is shown in Table 2.5-2. As
the comparison with the target value, the result of iron exceeded the target value.

As for the result of the iron, the result at the monitoring point of reference tube well (GW-2) exceeded
the target value. It may be due to the corrosion of pipes because the water is pumped through the iron
pipelines buried underneath the ground.

Table 2.5-2 Results of Water Quality Monitoring at Reference Tube Well

No.|  Parameters | Unit | GW2 |
1 |Water Temperature & 27 <35
2 [pH - 7.1 6-9
3 [Suspended Solid (SS) mg/L 4 50
4 |Dissolved Oxygen (DO) mg/L 8.50 B
5 |BODys) mg/L 3.29 30
6 |CODcr mg/L 2.4 125
7 |Total Coliform MPN/100ml 23 400
8 |Total Nitrogen (T-N) mg/L <0.5 80
9 |Total Phosphorous (T-P) mg/L 0.67 2
TCU
10 |Color (True Color | 24.95 150
Unit)
TON
Threshold
11 |Odor e i I :
Number)
12 |Oil and Grease mg/L <3.1 10
13 |Mercury mg/L <0.002 0.005
14 |Iron mg/L 4.998 3.5
15 |Total Dissolved solids (TDS) mg/L 146 2000
16 | Escherichia Coli MPN/100ml| < 1.8 (C;G??é;m”
17 |Flow Rate m’/s - -

Note: Red color means exceeded value than target value

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




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Monthly Monitoring in FY April - 2020)

CHAPTER 3: CONCLUSION AND RECOMMENDATIONS

As described in Chapter 2 (Section 2.5), the results of pH at SW-2, SS and total coliform at (SW-2,
SW-4 and SW-7), TDS at (SW-7) and iron at (SW-4) in surface water and iron at (GW-2) in ground
water exceeded the target value in this monitoring period for operation stage of Thilawa SEZ Zone B.

There are some possible reasons for exceeding the target values of pH at SW-2, SS and total coliform
at (SW-2, SW-4 and SW-7) and TDS at (SW-7). They are by i) natural origin such as 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, ii) wastewater from the local industrial zone outside
of Thilawa SEZ, iii) delivered from surrounding area by tidal effect, iv) might be domestic wastewater
discharge that contains detergents and soap-based products from the squatter houses and v) soil erosion
caused by construction of factories in Zone B and eroded soil particles may contain soluble compounds
that can dissolve in water.

As for the result of iron, the result at the monitoring point of surface water (SW-4) exceeded the target
value maybe due to the influence of natural origin (iron can reach out from soil by run-off). In Yangon,
soil is naturally rich in iron. As the comparison with the living environment standard values (10 mg/L)
in Japan, iron result (10.540 mg/L) in SW-4 is slightly higher than the standard value.

As for the result of the iron, the result at the monitoring point of reference tube well (GW-2) exceeded
the target value due to expected reason. It may be due to the corrosion of pipes because the water is
pumped through the iron pipelines buried underneath the ground.

As for future subject for main discharged points of Thilawa SEZ Zone B, the following action may be
taken to maintain the target value of SS, TDS and total coliform and appropriate water quality
monitoring:

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

3) To monitor the possibility of the domestic wastewater from construction sites.

End of the Document
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FOR DISCHARGED POINT OF THILAWA SEZ ZONE B

Al-1




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Monthly Monitoring in FY April - 2020)

FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH
DISCHARGED POINTS AND BASELINE OF DISCHARGED CREEK
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Surface water sampling and onsite measurement at SW-2
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Ground water sampling and onsite measurement at GW-2
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Monthly Monitoring in FY April - 2020)

FOR DISCHARGED POINT
DowAa GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD Py
Lot No E1 Thilawa SEZ Zone A, Yangen Region, Myanmar. P .
Phone No Fax No: [+95) 1 23059053
motivate out planet
Doc No' GEM-LB-ROGSE /DD
Fagelofl

Report No. : GEM-LAB-202004084
Revision No, : 1
Report Date : 9 Apnil, 2020
Applcation No. - 0001-C001

Analysis Report

Client Name : Myanmar Koel International LTD (MKI)
Address Ne, 36/A, 15t Floor, Grand Pho Sein Condsminium, Pho Sen Apad. Tamwe Township, Yangon, Myaamar
Project Name Environment Monitoring report for Zone A & 8

Sample Description

Sample Name MX]-SW-7-0402 Sampling Date = 2 Apnl, 2020
Sample No. o W-2004054 Sampling 8y - Customer
Waste Profile No : Sampie Received Date - 2 Apni, 2020
No. Parameter Method Unit Result LOQ
1 |ss APHA 2540D (Dry at 103-105'C Method) mgy! 52 .
2 |BOD (5) APHA 5210 8 (5 Days BOD Test) mg/) 14,83 0.00
i [con(Cr) APHA 52200 (Close Reflux Colorimetric Method) mg/l al D.?7
4 [Total Coliform APHA 92218 (Standard Total Colform Fermentation Technique) | MPN/ L D0 mI 7900 18
5 |Towl Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) ma/! 0.8 o
& |Tctal Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/l < D.05 0.05
7 |Color APHA 2120C (Spectrophotometric Method) Ty 484 0.00
8 |Oder APHA 2150 B (Thresheld Odor Test) TON 1.8 0
9 |Od and Grease APHA 55208 (Partition-Gravimetric Method) mg/l <31 3.1
& Thromjum APHA 3120 B {Inductively Coupled l'i‘:;md (1CP) Method) mgf! < D.002 1 0.002
Remark LDD « Limit of Quantiteran

APHA - Armarcan PubsC riealth Asscoation (APHA), the Amencan Water Warks Assoc atior (AWWR), andg the
Water Erviranimert Federation (WEF), Standard Methods for the Examinaton of Water ara Wastewater,
22ng editicn

Analysed By : Approved By

LAB
gl g aan.

i GEM

Assistant Manager Managing Director
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(Bi-Monthly Monitoring in FY April - 2020)

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

DOWA GOLDER DOWA ECO-SYSTEM MYANMAR CO., LTD. ®
Lot No £1, Thilawa SEZ Zone A, Yangon Region, Myanmar, . .

Phone No Fau No: [+35) 1 2309051 _
motivate our planet

Doc No: GEM-LB-RDDME/DD

Pagelof
Report No, ; GEM-LAB-202004081
Revision No. & 1
Report Date : 9 April, 2020
Appiication No. : 0001-COD1
Analysis Report
Client Name : Myanmar Koel International LTD (MKI)
Address + Mo, 36/A, 13: Floor, Grand Pho Sein Condominium, Pho Sen Road, Tamwe Township, Yangon, Myanmar,
Project Name . Environment Monltoring report for Zone A & B
Sample Description
Sample Name MK1-SW-2-0402 Sampling Date 2 April, 202G
Sample Ne, i W-2004051 Sampling 8y : Customer
Waste Profile No S Sample Received Date | 2 Apnil, 2020
No. Parameter Method Unit Result LOQ
1|55 APHA 254DD {Dry at 103-105'C Method) mg/l 1 116 "
2 |BOD (5) APMA 5210 8 (S Days BOD Test) mg/l 23.38 0.00
3 |COD (Cr) APHA 52200 (Ciose Rellux Colorimetric Method) mg/l B3 0.7
4 |Total Coliform APMA 92218 (Standard Tatal Coliform Fermentation Technigue) | MPN/100mI 13040 1.8
5 [Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) mg/! 5 05
& |Total Phosphorous APHA 4500-P £ (Ascorbic Acid Method) mag/| 0.7& 0.05
7 |Color APHA 2120C (Spectrophotometric Method) <y 24.79 0.00
8 |(Odor APHA 2150 B (Threshald Qdor Test) TON 2 Q
9 |0l and Grease APHA 55208 (Partition-Gravimetric Mathod) mg/| <31 31
10 |Chromium APHA 3120 B [Inductively Coupied Plasma (ICP) Method) mg/1 < 0.002 0.002
Remark ©  LOQ - Limit of Quantitation

APHA - American Pubic Health Associatior (APHA), the American Water Works Assocation (AWWA), and the
Water Enviranment Federstion [WEF], Standard Methods for the Examinaton of Water and Wastewater,
22nd editian

Analysed By : Approved By :
4!\" Aye Lwin G E M ‘

Assistant Manager Managing Director
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Dowa GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD ®
Lot Np €1 Thiawa SEZ 2one A, Yangon Region, Myanmai ) .

Fhane No Fax No [+95) 1 2309051
maotivate our planet

Doc Na: GEM-LB-RD0SE/00

Pageloll
Repaort No, . GEM-LAB-202004082
Revision No. © 1
Report Date © 9 April, 2020
Application No, : 0001-CO0!
Analysis Report
Client Name : Myanmar Koei Intemational LTD (MK1)
Address No, J6/A, 16t Floor, Grand Pho Sein Condominium, Phe Ser Road, Tamwe Township, Yangon, Myarmar
Project Name © Environment Monitaring report for Zone A & B
Sample Description
Sample Name i MKI-SW-4-D402 Sampling Date 2 Apni, 2020
Sampie Na W-2004052 Sampling By : Customer
Waeste Profile Na Sample Received Date - 2 Apnil, 2020
No. Parameter Method Unit | Result | LOQ |
1 55 APHA 25400 (Dry at 103-105'C Methoa) ma/i 276
2 {BOD (5} APHA 5210 B (5 Days BOD Test) mg/l 21.00 0.00
3 |COD (Cr) APHA 52200 (Close Refux Colonmetnc Method) mg/l 2] 0.7
4 [Total Coliform APHA 92218 (Standard Total Collfarm Farmentation Technigue) MPN 100mI 54000 1.8
5 |Total Kitrogen HACH Method 10072 (TNT Persulfate (igestan Methad) ma/l 5 0.5
& [Total Phesphoraus APHA 4500-P E (Ascorbic Acd Method) mg/l 022 0.05
7 |Colar APHA 2120C (Spectrophotometric Method) TCu 10.63 .00
B |Odor APHA 2150 8 (Threshold Odor Test) TON 2 n
9 |0il and Grease APHA 55208 (Partition -Gravimetric Methed) mg/l <3.1 31
10 |Chromium APHA 3120 8 [Inductively Coupled Plasma (ICP) Method) mg/l < 0,002 0. 002
Remere  :  LOG - Limit of Quastitetion

APHA - Amescan Pubic Heatn Assocation [APHA), 1he Amencar Water Works Assocuaticn [AWWA], and Lhe
Water Enviranment Federatian (WEF), Standasd Methods fer the Examination of Waler and Wastewater,
22nd eanion

Analysed By . L u B Approved By !
JJ a I 02020
L - G E I u I E -
Ni Ni Aye Lwin April q ,en2b

Assistant Manager Managing Director
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DOWA GOLDEN DOWA ECO-SYSTEM MYANMAR L0, (TD &
Lot No E1 Thilawa SEZ Zone A, Yangon Region, Myanmat & .

Phona No Fax Na: [+95] 1 2305051
motivate our planat

Doc No. GEM-LB-RO0AE/DD

Pageiofl
Report No. : GEM-LAB-202004085
Revision Mo. : 1
Report Date : 9 April, 2020
Application No. : 0001-C001
Analysis Report
Client Name ¢ Myanmar Koel International LTD (MKI)
Address 1 No, 36/A, Lst Floor, Grand Pra Sein Cordaminium, Pho Sein Raad, Tamwe Township, Yangon, Myanmar
Project Name . Environment Monitoring report for Zone A& B
Sample Description
Sample Name i MKI-GW-2-0402 Sampiing Date 2 April, 2020
Sampie No. 1 W-2004055 Sampting 8y . Customer
Waste Profile No - Sample Received Date 7 April, 2020
No. Parameter Method Unit Result LoQ
1 |55 APHA 25400 (Dry at 103-105'C Method) ma/l 4
2 [BOD (5) APHA 5210 B (5 Days BOD Test) ma/l 1.29 0.00
3 |CcOoD {Cr) APHA 52200 (Close Reflux Colorimeatric Methed) mg/| 2.4 0.7
4 |Total Coliform APHA 82218 {Standarc Total Coliform Fermentation Techrique) | MPN/100mi1 23 1.8
5 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) mg/! <05 0.5
& [Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/l 0.67 0.05
7 |Colar APHA 2120C (Spectrophotometric Method) j[=] 24.95 0.00
8 [Qdor APHA 2150 B (Threshold Odor Test) TON 1 Q
9 |Oil and Grease APHA 55208 (Partition-Gravimetric Method) mafl <3l kN
10 [Chromium APHA 3120 B (Inductively Coupled Plasma (ICP} Method) mg/l = 0.002 0.002
Remark LOG - Umit of Quantzation

APHA - Ame-ican Public Healtn Association (APHA), the Amercan Waler Works Assocation (AWWA), and the
Water Envronment Federaton (WEF), Standerd Methods for the Examinatan of Water and Wastewater,
220d edition

Analysed By Approved By :
wew | GEM

Assistant Manager Mdnaging Director
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FOR DISCHARGED POINT

DowA GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD. %
Lot No E1. Thilawa SEZ Zone A, Yangon Region, Myanmar & .

Phone No Fax No: (+95) 1 2309051
motivate our planet

Do No: GEM-LB-RO04E /00

Pagelofl
Report Mo, : GEM-LAB-202004054
Revision No, @ 1
Report Date : 9 April, 2020
Application No. : 0001-C0Q)
Analysis Report
Client Name : Myanmar Koei International LTD (MKI)
Address ¢ No, I6/A, 1st Flogr, Grand Pha Sen Candomenmum, Pho Sein Road, Tamwe Township, Yangan, Myanmesr
Project Name . Environment Monitoring report for Zone A& B
Sample Description
Sample Name  : MKI1-SW-7-0402 Sampling Date : 2 April, 2020
Sample No. . W-2004064 Sampling By ; Customer
Waste Profile No. @ - Sample Received Date : 2 April, 2020
No. Parameter Method Unit Result | LOQ
APHA 5221 F Escherichia Coll Procedure
1 [|Eschenchia Coli Using Fluorogenic Substrate MPN/100mi 2.0 1.8

Remark @ LOQ - Limit of Quantitation

APHA - American Public Health Asscciation (APHA), the American Water Works Assooation
{AWWA), ana the Water Environment Federation (WEF), Standard Methods for the
Examination of Water and Wastewater, 22nd editlon

Analysed By ! Approved By !

7 LAB

Ni Ni Aye Lwin G E Hide mo April q ,2020
Assistant Manager ; M y Ma{agmg Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Monthly Monitoring in FY April - 2020)

FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH
DISCHARGED POINTS AND BASELINE OF TUBE WELL

DOoOwWA GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD Py
Lot No E3. Thilawa SEZ Zone A, Yangon Reglon, Myanmar wigh .

Phone No Fax No: (495} 1 2309051
motivate our planet

Doc No: GEM-LB-RO04E /00

Pagelofl
Report No. : GEM-LAB-202004096
Revislon No, : 1
Report Date : 9 April, 2020
Application No, : 0001-C001
Analysis Report
Client Name © Myanmar Koel International LTD (MKI)
Address 1 Na, 36/A, st Fioge, Grand Pha Sem Candomenium, Pho Sein Road, Tamwe Township, Yangon, Myanmar
Project Name . Environment Monitoring report for Zone A & B
Sample Description
Sample Name ¢ MKI-GW-2-0402 Sampling Date ; 2 April, 2020
Sample No. 1 W-2004066 Sampling By : Customer
Waste Profile No. Sample Recelved Date : 2 Apnl, 2020
No. Parameter Method Unit Result | LOQ
) ] APHA 2221 F Escherichia Coli Procedure
1 [Crchmrichin Tl Using Fluarogenic Substrate A <18 1.8

Remark © LOQ - Limit of Quanttation

APHA - American Public Health Asscciabion (APHA), the American Water Works Associabion
(AWWA), and the Water Enviranment Federation (WEF), Standard Methods for the
Examination of Water ard Wastewater, 22nd edition

Analysed By : Approved By

Al LAB B
/ -ﬂ.pqu..zn.ea_
Ni Ni Aye Lwin G E M

Ass|stant Manager

hpril q ,eo20

Managing Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Monthly Monitoring in FY April - 2020)

DOwWA

Client Name
Address
Project Name

Sample Description

FOR DISCHARGED POINT

GOLDEN DOWA ECO-S5YSTEM MYANMAR CO., LTD
Lot No €1 Thiawa SEZ Zone A, Yangon Region, Myanmar
Phone No Fax No: (195] 1 2309051

Report No, : GEM-LAB-202004097

Revision No. : 1

motivate our planet
Doc No: GEM-LB-RODSE/00

Report Date 1 9 April, 2020

Application No, : 00G1-C001

Analysis Report

Myanmar Koel International LTD (MK1)

Pagelof1

No, 36/A, Lst Floor, Grara Pho Sen Condominium, Pra Sain Reag, Tamwe Township, Yangon, Myanmar

Environment Monitoring repert for Zone A& B

Sampie Name MKI-SW-7-0402 Samping Date . 2 Apnil, 2020
Sampie No. W-2004067 Sampling By ©  Customer
Waste Profile So Sample Received Date 7 Apnl, 2020
No. Parameter Method Unit Result LOQ
1 |TDS APHA 2540 C (Total Dissaived Solids Dried at 180'C Method) ma/l 4042
2 [Mercury APHA 3120 B [Inductively Coupied Plasma (1CP) Method) mgy/| < 0.002 0.c02
3 |lron APHA 3120 B (Inductively Couples Plasma (1CF) Method ) mg/l 2.286 0.002
Remark LOQ - Lmit of Quantiation
APHA - Amenican Fuaiic Heatth Assotistion (APHA), the American Water Works Association [AWWA), and the
Water Envicanment Federatan (WEF), Standarg Methods for the Exsmination of Water and Wastewater,
22nd edition
Analysed By : Approved By ¢
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Assistant Manager
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Monthly Monitoring in FY April - 2020)

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

DOWRA GOLDEN DOWA ECO-SYSTEM MYANMAR €D, LTD. PS
Lot No EL Thilawa SEZ Zone A, Yangon Region, Myanmar k) .

Prane No Fax No: [+95} 1 2309051
motivate our planet

Dot No. GEM-LB-RODAE,/00

Pagelofl
Report No, : GEM-LAB-202004089
Revision No. : 1
Report Date : 9 April, 2020
Application No. : 0001-C001
Analysis Report
Client Name . Myanmar Koei International LTD (MKI)
Address . No, 36/A, 15t Floor, Grand Pho Sain Condominium, Pha Sein Hoad, Tamwe Township, Yangan, Myanmar
Project Name . Envirenment Monitering report for Zone A & B
Sample Description
Sample Name MKI-SW-2-04D2 Sampling Date 2 Agsil, 2020
Sample No. W-2004059 Sampling 8y Customer
Wi aste Profile No. - Sample Received Date @ 2 April, 2020
h\lo. Parameter Method Unit | Result | LOQ
1 |TDS APHA 2540 C (Tota! Dissolved Salids Dried at 180'C Method) ma/l 1878
2 |Mercury APHA 3120 B (Inductively Coupled Plasma (1CP) Method) mg/l < D002 0.002
3 |fron APHA 3120 8 (Inductively Coupleda Plasma (1CP) Method) mg/l 2.660 0.002
Remark :© LOQ - Limit of Quanttation

APHA - American Public Health Association (AFHA}, the Amearican Water Works Association {AWWA), and the
Water Environmaent Federation (WEF), Standarst Methoos for the Examination of Water and Wastewatar,
22nd edtian

Analysed By : Approved By :

NI NI Aye Lwin 7 Apﬁ" q 2020
Assistant Manager { G E M Mdnaging Director >
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DOwWR GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LT @
Lat No L1 Thilaws SEZ Zone A, Yangan Region, Myanmas ) .

Phone Mo Faa Mo {<95) 1 2308051
matvate our planet

Dot No. GEM-LE-RODLE /00

Pageloly
Report No. : GEM-LAB-202004090
Revision No, - 1
Report Date - 9 April, 2020
Appiication No. ~ QC01-C00L
Analysis Report
Client Name Myanmar Koel International [ TD (MK1)
Address Mo, 36/, 151 Figor, Grard Pho Sein Congaminium, Pho Sest Road, Tamwe Townshg, Yargon, Myanmar
Project Mame Environment Monitoring report for Zone A B B
Sample Description
Sample Name MKI-SW-4.0217 Sampsag Date . 2 Apeil, 2020
Sample No W 2004050 Sampling By Customar
Waste Profile No. Sampie Seceived Date - 2 April, 2020
[No. Parameter Method unit Result | LOQ
1 |ros APHA 2540 C [Total Dissolvad Sollds Dried at 180'C Metno) | mig/! 7ie |
2 |Mertury APHA 3120 8 (Inguctively Coupled Plasma (ICP) Method) mgdl S 0.002 0.002
1 |lron APHA 3120 B {Inductively Coupied Plasma (ICP) Method) myg/l 10.540 0.002
Aemack LOG - Limit af Guantinatian

APHA - American Pudlic Healty Assooation (APHAL e Amencan Walsr Works AsSoCiatan (AWWA], ana the
Water Env sonvrent Fedecatan (WEF), Standerd Methads for the Exarmnation of Water ana Wastewater,
22ra ecaon

Analysed By | Approved By !
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Monthly Monitoring in FY April - 2020)

DoOwAa GOLDEN DOWA ECO-SYSTEM MYANMAR CO, LTD Y
1ot No E1. Thilawa SEZ Zone A, Yangon Region, Myanmar ) .
Phone Ng Fax No. [+95) 1 2309051
motvate our planet
Doc No: GEM-LB-ROD4E/CO
Pagelofl

Report No. : GEM-LAB-202004098
Revision No. : 1
Report Date @ 5 Apnil, 2020
Application No. : 0001-CO01

Analysis Report

Client Name . Myanmar Koel International LTD (MKI)
Address ¢ Mo, 38/A, 18t Fioor, Grand Pho Sein Condominiun, Pra Sein Road, Tamwe Township, Yangon, Myanmar
Project Name ¢ Enwlronment Monitoring report for Zone A & B
Sample Description
Sampie Name | MRLGW-2-0402 Sampling Date - 2 April, 2020
Sample No 1 W-2004068 Sampling By - Customer
Waste Profile No. ¢ - Sample Received Date 2 Apnl, 2020
No. Parameter Method Unit Result LOQ
1 |TDS APHA 2540 C (Total Dissolved Solids Dried ar 1B0'C Method) mgy! 145 P
2 [Mercury APHA 3120 B (Inductively Coupled Plasma (1CP) Methad) mag/l < 0.002 0.002
3 |lron APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/l 4.998 0.002
Remadk  ©  LDQ - Umit of Quanttation

APHA - American Public Heallh Assaciation (APHA), the Amenican Waler Works Association (AWWA), and the
Wazer Environment Federation (WEF), Stancard Methods far the Examination of Water and Wastewater,
22nd edition
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Annually Monitoring in FY June - 2020)

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 B 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 four sampling points are set for water quality survey, named
SW-2, SW-4, SW-7 and GW-2 have been monitored in Thilawa SEZ and its surrounding area in timely
manner. Among the four locations, SW-7 is main discharged point of Zone B during the operation stage.
Moreover, GW-2 is monitored as a reference of existing tube well which located in the monastery
compound of Phalan village. Location of sampling points for water quality monitoring is shown in
Figure 1.1-1.

Source: Google Earth

Figure 1.1-1 Location of Sampling Points of Water Quality Monitoring
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CHAPTER 2: WATER QUALITY MONITORING
2.1

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

Monitoring Items

Water quality sampling was carried out at four locations. Among the four locations, water flow
measurement was carried out at three locations (SW-2, SW-4 and SW-7) 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 fm_' Water Qu_alit__y

No. Parameters | SW-2 | SW-4 | SW-7 | GW-2 Remarks
1 Water Temperature 0 0 o] On-site measurement
2 | pH o o o o On-site measurement
3 | DO 0 0 0 o On-site measurement
4 | BOD 5 ¢ 0 o o Laboratory analysis
5 COD ey o =] o o Laboratory analysis
6 | Total Nitrogen o 2 o o Laboratory analysis
7 | Suspended Solids 0 o 0 o Laboratory analysis
8 | Total Coliform O o o 0 Laboratory analysis
9 | Total Phosphorous o 0 o 0 Laboratory analysis
10 | Color o o o o Laboratory analysis
11 | Odor o o 0 o Laboratory analysis
12 | Zinc o o o ] Laboratory analysis
13 | Arsenic o o o o Laboratory analysis
14 | Chromium o o o o Laboratory analysis
15 | Cadmium 0 o o s Laboratory analysis
16 | Selenium ] o o o Laboratory analysis
17 | Lead o o [e] 0 Laboratory analysis
18 | Copper 0 o o 0 Laboratory analysis
19 | Barium o o o o Laboratory analysis
20 | Nickel o o o ¢] Laboratory analysis
21 | Cyanide o o © o Laboratory analysis
22 | Total Cyanide o] o] 0 0 Laboratory analysis
23 | Free Chlorine o o o o Laboratory analysis
24 | Sulphide o o o o Laboratory analysis
25 | Formaldehyde ) o o 0 Laboratory analysis
26 | Phenols o o o o Laboratory analysis
27 | Total Residual Chlorine o o o 0 Laboratory analysis
28 | Chromium (Hexavalent) s o o ) Laboratory analysis
29 | Ammonia o o o o Laboratory analysis
30 | Fluoride o o o 0 Laboratory analysis
31 | Silver = o © o Laboratory analysis
32 | Oil and Grease o o o o Laboratory analysis
33 | Total Dissolved Solids o o o o Laboratory analysis
34 [ Iron o © 0 o Laboratory analysis
35 | Mercury 0 o o 0 Laboratory analysis
36 | Escherichia Coli - - o o Laboratory analysis
37 | Flow Rate o o - On-site measurement

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

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

Table 2.2-1 Outline of Sampling Points
No. | swtion | DetaledInformation

Coordinate- N - 16° 40' 20.69", E - 96° 17" 18.04"

1 SW-2 Location - Upstream of Shwe Pyauk Creek

Survey Item - Surface water sampling and water flow rate measurement.

Coordinate- N - 16° 39' 42.84" E - 96° 16' 27.42"

2 SW-4 Location - Downstream of Shwe Pyauk Creek

Survey Item - Surface water sampling and water flow rate measurement.

3 SW-7 _Location — Outlet of retention pond of Zone B construction site before connecting to Shwe Pyauk Creek

Survey Item - Discharge water sampling and water flow rate measurement.

Coordinate - N - 16° 39' 25.30", E - 96° 17" 15.60"

4 GW-2 Location - In the monastery compound of Phalan village

Survey Item - Ground water sampling.

Source: Myanmar Koei International Ltd,

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 areas are Zone A in the
northwest and local industrial zone in the east respectively.

SW-4 (Reference Point)

SW-4 was collected at the downstream of Shwe Pyauk creek, after mixing of discharge water from local
industrial zone, construction site of Zone B and Zone A, which is flowing from east to west and then
entering into the Yangon River. The distance is about 2.15 km downstream of SW-2. This sampling
point is located in the west of Zone B area and in the south of Dagon-Thilawa road. The surrounding
areas are Zone A in the northeast, local industrial zone in the east and paddy fields in the south and west
respectively.

SW-T7 (Discharged Point)

SW-7 is main discharged point of Zone B during operation stage. The distance is about 434 m
downstream of SW-2. This sampling point is located at outlet of retention pond of Zone B, in the north
of Zone B area and in the south of Dagon-Thilawa road. The surrounding areas are Zone A in the north
and local industrial zone in the east respectively.

GW-2 (Reference of Existing Tube Well)

GW-2 was collected from tube well as ground water sample. It is located in the monastery compound
of Phalan village. The surrounding areas are Thilawa SEZ Zone A in the north, Phalan village in the
south and fields in the west and local industrial zone in the northeast and operation of Thilawa SEZ
Zone B in the east and northeast respectively.
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2.3 Monitoring Method

All water samples were collected with cleaned sampling bottles 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 “JFE Digital Current Meter”.

Table 2.3-1 Analytic Method for Water Quality

_No. Parameter | : J 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 Suspended Solids (SS) APHA 2540 D (Dry at 103-105°C Method)

4 Dissolved Oxygen (DO) Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)

5 BOD (5) APHA 5210 B (5 Days BOD Test)

6 COD (Cr) APHA 5220D (Close Reflux Colorimetric Method)

7 Total Coliform APHA 9221B (Standard Total Coliform Fermentation Technique)

8 Total Nitrogen (T-N) HACH Method 10072(TNT Persulfate Digestion Method)

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

10 Color APHA 2120C (Spectrophotometric Method)

11 Odor APHA 2150 B (Threshold Odor Test)

12 Oil and Grease APHA 5520B (Partition-Gravimetric Method)

13 Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method)

14 Zinc APHA 3120 B (Inductively Coupled Plasma (ICP) Method)

15 Arsenic APHA 3120 B (Inductively Coupled Plasma (ICP) Method)

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

17 Cadmium APHA 3120 B (Inductively Coupled Plasma (1CP) Method)

18 Selenium APHA 3120 B (Inductively Coupled Plasma (ICP) Method)

19 Lead APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
20 Copper APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
21 Barium APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
22 Nickel APHA 3120 B (Inductively Coupled Plasma (1CP) Method)
23 Cyanide HACH 8027 (Pyridine-Pyrazalone Method)
24 Total Cyanide Disti!lalion process: APHA 45&?0-(‘ N-C. Total Cy_a:!ide after Distillation, Determine

cyanide Concentration Process: HACH 8027 (Pyridine — Pyrazalone Method)

25 Free Chlorine APHA 4500-CL G (DPD Colorimetric Method)

26 Sulphide HACH 8131 (USEPA Methylene Blue Method)

27 Formaldehyde HACH 8110 (MBTH Method)
28 Phenols USEPA Method 420.1 (Phenolics (Spectrophotometric, Manual 4-AAP With Distillation))
29 Iron APHA 3120 B (Inductively Coupled Plasma (ICP) Method)

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

31 Total Residual Chlorine APHA 4500-CL G (DPD Colorimetric Method)

32 Chioiiin (Hexavalsit) :151.31 ;;S]ii;L Z?d(e])llctermmanon of chromium (VI) Spectrometric method using 1,5-
33 Ammonia HACH Method 10205 (Silicylate TNT Plus Method)

34 Fluoride APHA 4110 B (lon Chromatography with Chemical Suppression of Eluent Conductivity)
35 Silver APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
36 Escherichia Cohi APHA 9221 F (Escherichia Coli Procedure Using Fluorogenic Substrate)
a5 Kl $ate %ﬁ:}:ﬁ:ﬁoif;:’i:;:ﬁﬂs;li'éll\edﬂz":[) Digital Current Meters)
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2.4 Monitoring Period

Water quality and water flow rate monitoring were conducted on 3 June 2020 and sampling time is
shown in Table 2.4-1 to avoid tidal effect. The tide record for Yangon River, Myanmar on 3 June 2020
is shown in Table 2.4-2.

Tal_:lu_: 2.4-1 Sampling Time of Each_Stat_ion

~No. | Staton |  SamplingTime
| SW-2 3/06/2020 09:09
B SW-4 3/06/2020 08:26
3 SW-7 3/06/2020 09:37
4 GW-2 3/06/2020 12:12

Source: Myanmar Koei International Ltd.

Table 2.4-2 '_l‘ide Record for Yang_qn Ri\fer,__MJyanmar

~ Date | Time | Height [ Tide Conditions
02:18 5.42 High Tide
09:28 0.74 Low Tide
202
3/06/2020 1435 [ 5.9 High Tide
22:21 0.80 Low Tide
Source: Myanmar Port Authority, Tide Table for the Yangon River and
Elephant Point, 2020.
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2.5 Monitoring Results

Results of water quality monitoring at discharged point and discharged creek are summarized in
Table 2.5-1. Analytical results of the laboratory are described in Appendix-2 and Appendix-3. The
results were compared with the target value of effluent water quality discharged to water body stipulated
in the EIA report.

2.5.1 Results of Discharged Point and Discharged Creek

As the comparison with the target value, the results of Suspended Solid (SS), Total Dissolved Solids
(TDS), total coliform and iron exceeded the target value. As for the result of SS, results at the surface
water monitoring points (SW-2, SW-4 and SW-7) exceeded the target value. As for the result of TDS,
results at the surface water monitoring point (SW-4 and SW-7) exceeded the target value. The exceed
results for SS and TDS maybe due to three expected reasons; i) soil erosion caused by construction of
factories in Zone B and eroded soil particles may contain soluble compounds that can dissolve in water,
ii) delivered from upstream area such as natural origin and wastewater from local industrial zone outside
of Thilawa SEZ, and iii) influence by water from the downstream due to flow back by tidal fluctuation.

As for the result of total coliform of surface water, results at surface water monitoring points
(SW-2, SW-4 and SW-7) exceeded the target value due to three expected reasons; 1) 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 and iii) delivered from surrounding area by tidal effect.

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 at (SW-7), the
result was under the reference value. Therefore, although the target value of total coliform was exceeded
at monitoring point of (SW-7) but it is considered that there is no significant impact on human health.

As for the result of iron, the result at the monitoring point of surface water monitoring point (SW-4 and
SW-7) exceeded the target value due to the influence of natural origin (iron can reach out from the soil
by run-off). Japan set effluent standards for two items as follows; i) health item and i1) living
environment item. In the health item, there is no standard value for iron. On the other hand, for the
living environment item, the standard value for soluble iron level is 10 mg/l. As the comparison with
the living environment standard value in Japan, iron results in (SW-4 and SW-7) are lower than the
standard value. Therefore, it can be considered that there is no significant impact on the living
environment.
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Table 2.5-1 Results of Water Quality Monitoring at Discharged point and Discharged Cr:

eek

1 Water Temperature C 28 26 30 <35
2 pH - 8.2 T2 8.4 6~9
3 Suspended Solid (SS) mg/L 104 92 188 50
4 Dissolved Oxygen (DO) mg/L 8.41 5.01 8.72 -
5 BOD (5) mg/L 15.12 8.50 10.59 30
6 COD (Cr) mg/L 64.0 27.0 29.0 125
7 Total Coliform MPN/100ml 35000 24000 7900 400
8 | Total Nitrogen (T-N) mg/L 35 2.6 1.7 80
9 Total Phosphorous (T-P) mg/L 0.29 < (.05 < (.05 2
10 | Color i gfigr - 21.45 4.71 411 150
TON
11 | Odor (Threshold Odor 1.4 1.4 1.4 -
Number)
12 | Oil and Grease mg/L 33 <3.1 <3.1 10
13 | Mercury mg/L = 0.002 <0.002 =< 0.002 0.005
14 | Zinc mg/L 0.026 0.068 0.108 2
15 | Arsenic mg/L <0.01 <0.01 <0.01 0.1
16 | Chromium mg/L 0.008 0.028 <0.002 0.5
17 | Cadmium mg/L < 0.002 < 0.002 0.028 0.03
18 | Selenium mg/L <0.01 <0.01 <0.01 0.02
19 | Lead mg/L <0.002 <0.002 <0.002 0.1
20 | Copper mg/L < 0.002 0.016 0.058 0.5
21 Barium mg/L 0.052 0.118 0.094 1
22 | Nickel mg/L 0.002 0.016 0.026 0.2
23 | Cyanide mg/L < 0.002 < 0.002 < (.002 0.1
24 | Total Cyanide mg/L < 0.002 < (.002 <0.002 |
25 | Free Chlorine mg/L 0.2 <0.1 <0.1 1
26 | Sulphide mg/L 0.098 0.103 0.047 1
27 | Formaldehyde mg/L 0.074 0.030 0.025 1
28 | Phenols mg/L 0.007 0,009 0.003 0.5
29 | Iron mg/L 2.000 4.390 8.570 3.5
30 | Total Dissolved Solids mg/L 790 2392 3374 2000
31 Total Residual Chlorine mg/L 0.2 < 0.1 <0.1 0.2
32 | Chromium (Hexavalent) mg/L < 0.05 < 0.05 < 0.05 0.1
33 | Ammonia meg/L 0.19 0.91 0.37 10
34 | Fluoride mg/L 0.190 0.327 <0.014 20
35 | Silver mg/L <0.002 <0.002 <0.002 0.5
36 Escherichia Coli MPN/100mI1 - - <1.8 {Célﬁ‘??}})“m]]
37 | Flow Rate m*/s 0.01 1.11 0.10 -

Note: Red color means exceeded value than target value.

*Note: Based on the water utilization at discharged creek, the 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)" 1s 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.

Source: Myanmar Koei Intemational Ltd.
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2.5.2 Result of Reference Tube Well

Result of water quality monitoring at reference tube well monitoring point is shown in Table 2.5-2. As
the comparison with the target value, the result of total coliform and iron exceeded the target value.

As for the result of total coliform in ground water, results at (GW-2) slightly exceeded the target value.
It may be possible due to expected reasons i) the poor maintenance of well which can increase the risk
of bacteria and other harmful organisms ii) the well was not operated regularly and was not use for long
time. However, the result of E.coli of (GW-2) was under the reference value. Therefore, although the
target value of total coliform was exceeded at monitoring point of (GW-2) but it is considered that there
is no significant impact on human health.

As for the result of the iron, the result at the monitoring point of reference tube well (GW-2) slightly
exceeded the target value. It may be due to the corrosion of pipes because the water is pumped through
the iron pipelines buried underneath the ground.

Table 2.5-2 Results of Water Quality Monitoring at Reference Tube Well

R R Target Value
1 Water Temperature °C
2 pH -
3 Suspended Solid (SS) mg/L
4 Dissolved Oxygen (DO) mg/L 6.66 -
5 BOD (5) mg/L 4.60 30
6 COD (Cr) mg/L 9.0 125
7 Total Coliform MPN/100ml 540 400
8 | Total Nitrogen (T-N) mg/L 0.8 80
9 Total Phosphorous (T-P) mg/L 0.69 2
5 TCU
10 Color (True Color Unit) 13.07 150
TON
H Qelgr (Threshold Odor Number) J p
12 | Oil and Grease mg/L <31 10
13 Mercury mg/L < 0.002 0.005
14 | Zinc mg/L 0.004 2
15 Arsenic mg/L <0.01 0.1
16 Chromium mg/L < 0.002 0.5
17 Cadmium mg/L < 0.002 0.03
18 Selenium mg/L <001 0.02
19 | Lead mg/L <0.002 0.1
20 Copper mg/L < 0.002 0.5
21 Barium mg/L 0.006 1
22 Nickel mg/L <0.002 0.2
23 Cyanide mg/L < (.002 0.1
24| Total Cyanide mg/L <0.002 1
25 Free Chlorine mg/L <0.1 1
26 Sulphide _mg/L 0.005 |
27 Formaldehyde mg/L 0.005 1
28 Phenols mg/L < 0.002 0.5
29 Iron mg/L 3.684 3.5
30 Total Dissolved Solids mg/L 126 2000
3l Total Residual Chlorine mg/L < 0.1 0.2
32 Chromium (Hexavalent) mg/L <0.05 0.1
33 Ammonia mg/L 0.25 10
34 Fluoride mg/L 0.115 20
35 Silver mg/L = 0.002 0.5
*
36 Escherichia Coli MPN/100ml <1.8 [Clglljof?(]}ﬂmlj
37 Flow Rate m'/s - -

Note: Red color means exceeded value than target value.

*Note: Based on the water utilization at monitoring point for ground water, B1(Irrigation water) of National Technical
Regulation on Surface Water Quality in Viemam (No. QCVN 08: 2008/BTNMT) is set as a reference value of self-
monitoring for ground water monitoring.

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

As described in Chapter 2 (Section 2.5), the results of Suspended Solids (SS) and total coliform at
(SW-2, SW-4 and SW-7), Total Dissolved Solids (TDS) and iron at (SW-4 and SW-7) in surface water
and iron and total coliform at (GW-2) in ground water exceeded the target value in this monitoring
period for operation stage of Thilawa SEZ Zone B.

There are some possible reasons for exceeding the target values of SS and total coliform at (SW-2,
SW-4 and SW-7) and TDS at (SW-4 and SW-7). They are by i) natural origin such as 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, ii) wastewater from the local industrial zone outside
of Thilawa SEZ, iii) delivered from surrounding area by tidal effect and iv) soil erosion caused by
construction of factories in Zone B and eroded soil particles may contain soluble compounds that can
dissolve in water.

As for the result of iron, the result at the monitoring point of surface water (SW-4 and SW-7) exceeded
the target value maybe due to the influence of natural origin (iron can reach out from soil by run-off).
In Yangon, soil is naturally rich in iron. Japan set effluent standards for two items as follows; i) health
item and ii) living environment item. In the health item, there is no standard value for iron. On the other
hand, for the living environment item, the standard value for soluble iron level is 10 mg/l. As the
comparison with the living environment standard value in Japan, iron results in (SW-4 and SW-7) are
lower than the standard value. Therefore, it can be considered that there is no significant impact on the
living environment. However, since it cannot reach to the conclusion of what is the reason for this
result, the periodic monitoring will be necessary.

As for the result of total coliform in ground water, results at (GW-2) exceeded the target value. It may
be possible due to expected reasons i) the poor maintenance of well which can increase the risk of
bacteria and other harmful organisms ii) the well was not operated regularly and was not use for long
time. However, the result of E.coli of (GW-2) was under the reference value. Therefore, although the
target value of total coliform was exceeded at monitoring point of (GW-2) but it is considered that there
is no significant impact on human health.

As for the result of the iron, the result at the monitoring point of reference tube well (GW-2) exceeded
the target value due to expected reason. It may be due to the corrosion of pipes because the water is
pumped through the iron pipelines buried underneath the ground.

As for future subject for main discharged points of Thilawa SEZ Zone B, the following action may be
taken to maintain the target value of SS, TDS, total coliform, iron and appropriate water quality
monitoring:

1) To continue monitoring Escherichia coli (E. coli) level to identify health impact by coliform bacteria,
2) To monitor the possibility of the overflow water from construction sites and
3) To monitor the possibility of the domestic wastewater from construction sites.

End of the Document
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FOR DISCHARGED POINT OF THILAWA SEZ ZONE B

Al-1

Surface water sampling and onsite measurement at SW-7
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH DISCHARGED
POINTS AND BASELINE OF DISCHARGED CREEK

Ground water sampling and onsite measurement at GW-2

Al-2
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FOR DISCHARGED POINT

DoOwA GOLDEN DOWA ECO-SYSTEM MYANMAR CO, LTD )
Lot No E1 Thilawas SE7 Jone &, Yangon Repon, Myanmad ..
Phene No Fas No: (+9%) 1 7309051
mativate our planel
Doc No. GEM-LB-ROCAE/0D

Pagelofl
Report No, : GEM-LAB-202006121
Revision Ng. : 1
Report Date : 18 June, 2020
Application No, : 0001-C001
Analysis Report
Client Name :  Myanmar Koei International LTD (MKI)
Address Na, 36/A, 1st Flgor, Grand Pho Sein Condominium, Pho Sein Road, Tamwe Township, Yangon, Myanmar.
Project Name Environment Manitoring report for Zone A & B
Sampile Description
Sample Name MKI-SW-7-0603 Sampling Date - 3 June, 2020
Sample Ko. W-2006048 Sampling By : Customer
Waste Profile No. - Sample Received Date ;3 June, 2020
Nao. Parameter Method Unit Result Log
1 |55 APHA 25400 (Dry at 103-105°C Method) mgfl 188 =
2 |BOD (5} APHA 5210 B (5 Days BOD Test) mgfl 10.59 0.00
3 [coDicr) APHA S2200 (Close Reflux Colorimetric Method) mg/l 23.0 0.7
4 |Total Coifform APHA 92218 (Standard Total Coliform Fermentation Technique) MPN/100mI 7300 1.8
5 |0l and Grease APHA 55208 (Partition-Gravimetric Method) ma/l <31 31
6 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) mg/l 1.7 0.5
7 |Total Phosphorous APHA 4500-P E {Ascorbic Acid Method) mg/! =< 0.05 0.05
B |Color APHA 2120C {Spectrophotometric Method) =" 411 0.00
9 |Odor APiA 2150 B (Threshokd Odor Test) TON 1.4 o
0 |TOS APHA 2540 C (Total Dissolved Solids Dried at 180'C Method) ma/l 3374 =
11 |Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mafl 5 0.002 0002
12 |Zinc APHA 3120 B {Inductively Coupled Plasma (ICP) Method) mgst 0.108 0002
13 |Arsenic APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/l 001 (&}
14 |Chromium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/l s 0.002 0.002
15 |Cadmium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mgf! 0.028 0.002
16 APHA 3120 A (Inductively Coupled Plasma (ICP) Method) mgfl = 0.01 0oL
17 |lead APHA 3120 B (Inductively Coupled Plasma (ICF) Method) mgfi 5 0.002 0.002
18 |Copper APHA 3120 8 (Inductively Coupled Plasma (1CP) Method) mg/ft 0.058 0.002
15 |Barium AFHA 3120 B (Inductively Coupled Piasma (1CP) Method) mgfl 0.094 0.002
20 |Nickel APHA 3120 B (Inductively Coupled Plasma (ICF) Methad) mafi 0.026 0.002
21 |Sitver APHA 3120 B (Inductively Coupled Plasma {ICF) Method) ma/l < 0.002 0.002
22 |lron APHA 3120 B {Inductively Coupled Plasma (1CP) Method) mafl 8570 0.002
23 [Cyanile HACH 8027 (Pyridine -Pyrazaicne Method magfl < 0.002 0.002
24 [1om cyance o s ek c R v s | o | wnsm | o
25 |Ammonia HACH Method 10205 (Silicylate TNT Plus Method) mgh 0.37 0.02
26 |Hexavalent Chromium (CrE+) ﬁ?_;;igg‘mi::?m"m of chromium(V1) Spectrometric methad using mg/! < 0.05 0.05
27 |Fluoride APHA 4110 B {lon Chromatography with Chemical Sup of Eluent C 7 mgf| 5 0.014 0.014
28 |Free Chionine APriA 4500 CL G (DPD Colonmetric Method) mg/l <01 0.1
29 |Total Residual Chiorine APHA 4500 CL G (DPD Colonmetric Methed) mgdl <0.1 0.1
30 |Sulphide HACH 8131 (USEPA Methylene Blue Method) mg/l 0.047 0005
31 |Formaigenyde HACH 8110 (MBTH Method) madfl 0.025 0.003
32 |Phencis USEPA Method 420.1 (Phenolics (Spactrophctometric, Manual 4AAP With Distillatien}} mg/l ©.003 0.002

Remark LOg - Umit of §
APHA - American Public fealth Association (APHA), the American Water Works Association (AWWA), and the Water Environment

Federation (WEF), Standirg HGEMKAB\ of Water and Wastewater, 22nd edition
Analysed By 2 Approved By

Tor &, Do

GEM | .

Assistant Manager Director

Ni Ni Aye Lwin
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH DISCHARGED

POINTS AND BASELINE OF DISCHARGED CREEK

nu'ﬂ DEADIN DOWA FCO-SYSTEN MYASMAR (O (1D -
Lt W L Thilawes 1T Forw &, Targon heg-cn, Myanonar ..

Phone Mo Fas Mo {+35] 1 2309031
Tedreate ot plaset

Do g GEML LB RBOEDD

Pagelell
Report Mo GEM-LAR- 202006118
Revision No )
Report Date 18 Juce, 3020
Apphication Mo, 0001-C001
Analysis Report
Chsrt Name Myanmar Ko |nternational | TD {MK])
Adciess o, 36/4, 1t Foor, Grang Fro Sen Condomanium, Phe Sen Road, Tamwe Townshep, Yangon, Myanmar
Project Mame Emaronmient Morftoring meport for Zone A B B
Sample Descripton
Samole Name MKI-SW-2-0601 Samolng Cate 3 Jure, 2020
Sample No W 2006045 Samigling By Customar
Waste Profile No Sampe Recowed Date 3 June, 2020
Na. Parameter Methad Unit Result Log
1 |58 APHA 25400 (Dry at 103-105'C Method s mgi 104 -
2 [BOD (5) APYHA 5210 B (5 Days BOD Test) ma 15.12 o0
3 |COD (e} APHA 57300 [Olote Reflux Colotimetric Method ) mgft 6a0 0.7
4 (Total Colform APHA 32218 (Stancard Total Cobform Farmentation Techrigue) MPN L00mi 35000 18
5 |0 sna Grease APHA 55208 {Parttion-Gravimelric Method | mg/l 13 1
& |Total Narogen HACH Method 10072 [TNT Persulfate Digeston Meshod) mgil 15 [: 51
7 |Total Phosphorcus APHA 4500-P £ (Ascorte kod Method) mgft 0.2% oos
B |Color APHA 21 20C (Spectrophotometn Method) i [=1] 21.45 0.00
g [Odor APHA 2150 B (Thresho'c Odor Test) TON 14 o
10 (TDS APHA 2540 C {Toca: Dissorved Sokos Dred at 180'C Method) mef T%0
11 |Mercury APHA 3120 8 (Inductvely Counled Plasma (1C7) Mathod) mg/ 5 0.002 0.002
12 |Znc APHA 3120 B (Inductively Coutled Plasma (1CP) Method) mafl 0.026 0.002
13 [Arsenic APviA 31I0 B (Inductive'y Coupled Plasms (ICP) Methoa) mail £ 0.01 oo
14 [Chrommum APHA 3120 B (Inouctvely Coupred Pursma (1CP) Method) madl 0.008 G oe2
1S [Cadmum APYiA 3120 B (Inductvely Couple Pasme (ICP) Metnod) mgh £ 0.002 0.002
16 | Salerwum APri& 3120 B (Incuctively Coupled Plasma (ICP) Method) mg/fl £0.01 om
17 |lwad APFA 3120 B (Ingucteely Coup'ed Plasma (ICP] Mathod) mgfl 5 0002 o.o02
18 |Copper APFIA 3120 B (Irductively Coupled Plasma (ICP) Method) gl 10002 0.002
15 (Barum APHA 3120 B (Irguctively Counled Pasma (1CP) Method) man 0.052 0.002
0 [heckel APV 3120 B (Inductively Couled Flasma (ICP) Method) mgt c.oe2 0.002
21 [Shver APHA 3120 B {Inductive'y Coupled Plasma (ICP) Method) meSi 3 0.002 0.002
22 |hon [APHA 3120 B (Tnductive'y Couped Masma (ICF) Method) mgfl 2.000 0.002
23 |Cyanwe HACH BOZT (Pyridine -Pyrazsicne Metnod g < 0002 0002
e[ cynce s e S e bt [ | gees | e
5 |kmmoca MACH Method 10205 (Sihcylate TNT Sus Method) gy cae ooz
26 [Hexavalen: Chremum {Cr6+) :?;;':i;’:;n:?mmu of chrom um(VI) Spectrometrc method using ot s bigk
7 |Fucrice APHA 4110 8 (lon Chromatograpny with Chemecs Suppression of Eluest Corductivity] mgf @19 o1
28 |Fres Chicone APHA 4500 CL G {DPD Colonmetr© Method) gl 02 o1
% |Tomal Resoual Chioning APHA 4500 CL G [DPD Colormetric Methad) migfl B2 oL
o (Sughde MACH B1 31 {USEPA Methylene Blue Metnod) mgl 0.0%8 0.005
31 |Formaidehinde HACH B110 (MBTH Method | marl oor4 0.003
32 [Phancis USEPA Mathord 4201 {Phencics (Specizophotometne, Manoal AALP With Dbl atron)] mah 0.007 0002
Rernars LOG - Lmat of

APHA - Amercan Puni] Fan Water Works Assoniation (AWWA), anc tne Water Envieonment
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Annually Monitoring in FY June - 2020)

Assistant Manager

DowAa GOLDEN DOWA ETO-SYSTEM MYANMAR CO, LTD -
Lot W EL Thitamwa SE2 200w &, Tangon Region, Myanmar L ] .
Phone Mo Fax be: (+95) 1 2309051 o s
Dioc Nu: GEM-LB-RD0AE/0D
Fagelofll
Repart No. : GEM-LAB-202006119
Rewvision No. 2
Report Date 1 18 June, 2020
pplication No, © 0001-COO1
Analysis Report
Client Name Myanmar Koe International LTD (MKI)
Address Ko, I6/A, 15t Fioor, Grand Pho Sein Condominium, Pho Sein Road, Tamwe Towrship, Yangon, Myanmar.
Project Name Environment Monitoring report for Zone A A B
Sample Descriplion
Sample Name MK1-SW 4-0803 Sampiing Date : 3 June, 2020
Sample No W- 2006046 Sampling By - Customer
Waste Profiie No Samp'e Received Date - 3 June, 2020
No. Parameter Method Unit Result LoQ
1 {55 APHA 25300 (Dry at 103-105°C Method) mg/| 92 -
1 8OO (5) APHA 5210 B (5 Days BOD Test) mall 850 0.00
3 |cooen APHA 52200 (Close Reflux Colorimetric Method) me/l 27.0 0.7
4 |Total Coliform APHA 92218 (Standard Total Cobform Fermentation Technique) MAN/ 100m! 24000 1.8
5 |00 and Geease APHA 55208 (Partition-Gravimetric Mathod) mg/t <31 11
6 |Total Ntrogen HACH Methoa 10072 (TNT Persuifate Digestion Method) maf 26 a5
7 |Total Fhosphorous APHA 4500-P E (Ascorblc Acd Method) el < 0.05 0.05
8 |Color APHA 2120C (Spectrophotometric Method) TCu 471 0.00
9 |Gdor APHA 2150 B {Threshoid Odor Test) TON 1.4 (]
10 |TDS APHA 2540 C (Total Dissolved Sollds Dried at 180'C Method) mghn 2392
11 |Mergury APHA 3120 B (Inductively Coupled Pasma (ICP) Method) s 0.002 0.002
12 (Tinc APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mafl 0.068 0.002
13 |Arsenic APHA 3120 B {Inductively Coupled Plasma (I1CP) Method) m/l =001 0.01
14 |Chromium APHA 3120 8 {Incuctively Coupled Piasma (ICP) Method) mefl 0.028 Q.002
15 |Cadmium APHA 3120 B (Inductively Coupled Pasma (ICP) Method) mgf! = 0.002 0.002
16 [Selenium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mgf s0M 0.01
17 |flead APHA 3120 B {Inductively Coupled Plasma (ICP) Method) me/ < 0,002 0.002
18 |Copper APHA 3120 B (Inductively Cougled Plasma (ICP) Method) mg/l 0.016 0.002
19 |Barium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) ma/ 0118 0.002
20 |Micke! APHA 3120 & (Inductively Coupled Plasma (ICP) Methed) me/l 0.016 0.002
21 |Sitver APHA 3120 B {Inductively Coupled Plasma (1CF) Methed) ma/l = 0.002 0.002
22 [iren APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/i 4.390 0.002
23 |Cyanide HACH 8027 (Pynidine -Pyraraione Method mafl < 0.002 0.002
24 ot crne s S % M SRV St | gy | <l | oo
25 |Ammonia HACH Method 10205 (Slicylate TNT Plus Method) ma/l 0.51 0.02
26 |Hexavalent Chromium (Cr6+) ll??»;.ﬁm:m; ofd vi) method using man <0.05 0.05
27 |Fluonde APHA 4110 8 (lon Cr witn Chemical Suogr of Eluent C: me/l 0.327 0.014
28 |Free Chiorine APHA 4500 CL G (DPOD Colorimetric Method) mgfl <01 g1
29 (Total Residual Chiorine APHA 4500 CL G (OPD Colorimetric Method) mg/l <01 0.1
30 [Sulphige HACH 8131 (USEPA Methylene Blue Method) ma/ 0103 0.005
31 |Formaldehyde HACH 8110 (MBTH Method) mafl 0.030 0.003
32 [Phencis USEPA Mathod 420.1 (Prenclics (Spectrophotometric, Manual 4ARP Wilh Distillation)) mg/l 0.009 0.002
Remark LOG - Limit of Qi -
APHA - lmoﬂun m: Association (APHA), the Amernicln Water Works Assocation (AWWA), and the Water Environment
Federstion (WEF), sun: t A-B of Wifter and Wastewater, 22nd editicn
Analysed By Approved By ©
1, v
GEM /W%;—
ng Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Annually Monitoring in FY June - 2020)

DowA GOLDEN DOWA £CO-STSTEM MYANMAR £O | iTD .
Lot Ne EL Thiawa $E2 Zene A, Yangon Regeon, Myanmat L) .
Frane Mo Far o {+55) 1 1305057
molvale our planet
D94 Ko GEM-LB-RCO4E/DO

Pagelofl
Report No . GEM-LAB-202006122
Aevision No 1
Report Cate 18 Junre, 2020
Application No. © 0001-CO01
Analysis Report
Clant Nama Myanmar Ko Internations! LTD {MKI)
Agdress No, 3674, 1st Ficor, Grand Pho Sein Condominium, Pho Sein Road, Tamwe Township, Yangan, Myanmar
Project Name Envircnment Manitoring repart for Zone A& B
Sample Description
Sample Name MKI-GW-2-0603 Sampiing Date - 3 lune, 2020
Sample No. W- 2006049 Sampling By | Customer
‘Waste Profle No Sample Recelved Date | 3 June, 2020
No. Parameter Method Unit Result LoQ
1 |SS APHA 25400 (Dry at 103-105'C Method) mgf! * =
1 |BOD (5} APHA 5210 B (5 Days BOD Test) mglt 460 D.00
3 [COD({Cr) APHA 52200 (Close Refiux Colonmetnic Method) mg 9.0 oz
4 |Toral Cotform APHA §2218 (Standard Total Coliform Fermentation Tecnnigue) MPN/ 1 0Om] 540 1.8
5 |0l and Grease AFHA 55208 (Partition-Gravimetric Method) me/l <11 i
6 |Total Nitrogen HACH Method 10072 [TNT Persulfate Digestion Meshod) mof! os 0.5
7 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/! 0 &9 0.05
8 |color APHA 2120C {Spectrophatometnic Method ) TCU 13.07 000
9 |Cdor APHA 2150 B (Threshokd Ocor Test) TON § o
10 |TDS APHA 2540 C (Total Dissolved Solids Dried at 180°C Mathod) migfl 126 -
11 |Mercury APHA 3120 B (Inductvely Coupled Prasma (ICP) Methoa) mafi = 0.002 0.002
12 |Zinc APHA 3120 B (Inductvely Coupled Plasma (ICP) Method) ma/l 0.004 0.002
13 |Arsenic APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mgfl <0.0: 0.01
14 |Chromium APHA 3120 B (Inducuvely Coupled Plasma (ICP) Method) mg/l = 0.002 0.002
15 |Cadmium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/l %0002 0002
16 APHA 1120 B (Inductively Coupled Plasma (ICP) Method) mg/l 2001 c.01
17 |Lesd APHA 3120 B (Inductively Coupled Piasma (ICP) Method) mg/l <0002 0.002
18 |Copper APHA 3120 B {Inductively Coupled Plasma (1CP) Method) mg/l = 0.002 0.002
19 |Barum APHA 3120 B (Inductrvely Coupled Piasma (1CP) Method) mafl 0 Coe 0.002
20 |Nickel APHA 3120 B (Inductvaly Coupled Plasma (ICP) Method) mgfl £ 0.002 ¢.002
21 (Sihver APHA 3120 8 ({Inductvely Coupled Plasma (ICP) Method) ma/l 5 0002 0.002
22 |flren APHA 3120 B (Inductively Coupled Plasma [ICP) Method) mg/l 3684 0,002
23 |Cyande HACH BO27 (Pyridire -Pyrazalone Method mg/l < 0.002 0.007
24 [ros cranee s S o e, | | ceom | e
25 |ammonia HACH Method 10205 (Siicylate TNT Plus Method) mall 0.28 0.02
26 |Hexavalent Chromium (Cr+) ;f?‘;;.ii;frb;::jmmnw of chromium(Vl) Spectrometric method using mah <005 0.05
27 |Fluoride APHA 4110 B {lon Chromatography with Chemical S of Eluent C mgyl 0118 0.014
28 |Free Chiorine AFHA 4500 CL G (DPD Colorimetrc Mozhod ) il <01 0.l
29 |Tota! Reswoual Chiorme APHA 4500 CL G (DPD Colorimetrsc Method) mg/l < 0.1 0.1
30 [Suiphide HACH 8131 (USEPA Methy'ene Biue Method) gy 0.005 0.005
31 |Formaidehyde HACH 8110 (MBTH Method) mgfl 0.005 0.003
31 |[Phencis USEPA Method 420.1 (Phenolics (Soectrophotometsic, Manual 4AAP With Dstillation}) mgfl < 0002 0.002
Rernark LOQ - Limt of Quﬂl:tl‘uun
APHA - Amercan Pubbc H Water Works Associaton (AWWA, and the Water Environment
Fedération (WEF), Stardard br mﬁmm of Wathr ang Wastewater, 3Jrd edition
Analysed By B Approved Hy
T 18, 000

GEM

Assistant Manager
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Annually Monitoring in FY June - 2020)

FOR DISCHARGED POINT

DOWA GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD. &
Lot No E1. Thilawa SEZ Zone A, Yangon Region, Myanmar. . .

Phone No Fax No: (+95) 1 2309051
motivate our planet

Doc No: GEM-LB-ROD4E/00

Pagelofl
Report No. : GEM-LAB-202006112
Revision No. : 1
Report Date : 18 June, 2020
Application No. : 0001-C001
Analysis Report
Client Name ¢ Myanmar Koei International LTD (MKI)
Address : No, 36/A, 1st Floor, Grand Pha Sein Condominium, Pho Sein Road, Tamwe Township, Yangon, Myanmar,
Project Name : Environment Monitoring report for Zone A & B
Sample Description
Sample Name :  MKI-SW-7-0603 Sampling Date : 3 June, 2020
Sample No. : W-2006039 Sampling By : Customer
Waste Profile No. : - Sample Received Date : 3 June, 2020
No. Parameter Method Unit Result | LOQ
o ) APHA 9221 F Escherichia Coli Procedure
1 |Escherichia Coli Using Fluorogenic Substrate MPN/100ml| < 1.8 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

Analysed By : Approved By :

LAB |

1] . 18 oo

GEM.

Assistant Manager Managing Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B
(Bi-Annually Monitoring in FY June - 2020)

FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH DISCHARGED
POINTS AND BASELINE OF TUBE WELL

DOWA GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD.
Lot No E1. Thilawa SEZ Zone A, Yangon Region, Myanmar. 5 .

Phone No Fax No: (+85) 1 2309051 <
motivate our planet

Doc No: GEM-LB-RO04E/00

Pagelofl
Report No. : GEM-LAB-202006114
Revision No. : 1
Report Date : 18 June, 2020
Application No. : 0001-C001
Analysis Report
Client Name : Myanmar Koei International LTD (MKI)
Address +  No, 36/A, 1st Floor, Grand Pho Sein Condeminium, Pho Sein Road, Tamwe Township, Yangon, Myanmar.
Project Name : Environment Monitoring report for Zone A & B
Sample Description
Sample Name 1 MKI-GW-2-0603 Sampling Date : 3 June, 2020
Sample No. : W-2006041 Sampling By : Customer
Waste Profile No. : - Sample Received Date : 3 June, 2020
No. Parameter Method Unit Result LOQ
APHA 9221 F Escherichia Coli Procedure
1 |Escherichia Coli Using Fluorogenic Substrate MPN/100m| <1.8 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

Analysed By : Approved By :

LAB
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase | & 2 Operation Stage. FY June 2020)

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.
(MIJTD) has a responsibility to carry out regular environmental monitoring in the industrial area of Zone B
in accordance with the approved Environmental Impact Assessment (EIA) report with Environmental
Management Plan (EMP). MITD has implemented monitoring various environmental items with the
specified time frame to know the environmental conditions in and around the area.

1.2 Outlines of Monitoring Plan

To assess the environmental condition under the operation of industrial area in and around Thilawa SEZ
Zone B, air quality had been monitored from 8 June 2020 — 15 June 2020 as follows;

Monitoring Plan

CO, NOz, PMa2s,
PM o and SOz

| On site measurement by Haz-Scanner
Environmental Perimeter Air Station
(EPAS)

From 8 June —

15 June, 2020 Air Quality

Source: Myanmar Koei International Ltd.




Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

CHAPTER 2: AIR QUALITY MONITORING

2.1 Monitoring Item

The parameters for air quality monitoring were CO, NO», PMz s, PMjo and SO..

2.2 Monitoring Location

The air quality measurement equipment, “Haz-Scanner Environmental Perimeter Air Station (EPAS) was
set up at the south of the Thilawa SEZ Zone B, N: 16°39'24.20", E: 96°17'15.80", inside the monastery
compound of Phalan village, surrounded by the residential houses of Phalan village in the south and fields
in west, Thilawa SEZ Zone A in north, local Thilawa Industrial Zone in northeast and operation of Thilawa
SEZ Zone B in east, north, north-northwest, northwest and northeast respectively. The air quality
monitoring is carried out above location where is near to the residential houses of Phalan village. Possible
emission sources are dust emissions from construction activities and exhaust gas emissions from
construction fuel-burning equipment and daily human activities in Phalan village. The location of air quality
monitoring is shown in the Figure 2.2-1.

Source: Google Earth .

Figure 2.2-1 Location of Air Quality Monitoring Point

2.3 Monitoring Period

Air quality monitoring was conducted seven consecutive days from 8 June, 2020 — 15 June, 2020.




Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

2.4 Monitoring Method

Monitoring of CO, NOz, PMzs5, PM ;o and SO; were conducted by referring to the recommendation of the
United States Environmental Protection Agency (U.S. EPA). The Haz-Scanner EPAS was used to collect
ambient air pollutants. The EPAS measures automatically every one minute and directly reads and records
onsite for CO, NO2, PMzs, PMjo and SO.. The state of air quality monitoring is shown in Figure 2.4-1.

Source: Mvanmar Koei International Lid

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,, PM, 5, PM and SO, are described in
Table 2.5-1. Comparing with the target value of CO, NO3, PMs, PM o and SO- prescribed in EIA report
for Thilawa SEZ development project Zone B, seven days average concentration of CO, NO> PM; s and
PM o were lower than the target value and seven days average concentration of SO, was higher than the
target value. Moreover, daily average concentration of SO, measured results for five days exceeded the
target value.

Table 2.5-1 Air Quality Monitoring Result (Daily Average) During Construction and Non-
Construction Period

Date co NOz PM:s PMio S0:
mg/m? mg/m? mg/m?* mg/m? mg/m?*
08~09 June, 2020 0.035 0.054 0.010 0.011 0.057
09~10 June, 2020 0.032 0.040 0.010 0.018 0.048
10~11 June, 2020 0.027 0.030 0.010 0.016 0.02]
11~12 June, 2020 0.028 0.031 0.010 0.022 0.013
12~13 June, 2020 0.027 0.019 0.010 0.016 0.077
13~14 June, 2020 0.029 0.017 0.010 0.016 0.071
14~15 June, 2020 0.030 0.009 0.010 0.013 0.013
7 Days Average Value 0.030 0.029 0.010 0.016 0,043
Target Value 10.26 0.1 0.025 0.05 0.02

Note: Red color mentions the exceeded value for SO

The target value of CO, NO; and SO, were converted from ppm units to mg/m’. The conversion equation are as follows;
| (CO, mg/m®) = (CO, ppm) * (Molecular Weight of CO (28)) / 24.45 at 25°C and 1 atm condition

2 (NO,, mg/m’) = (NO, ppm) * (Molecular Weight of NO, (46)) / 2445 at 25°C and | atm condition

3 (SO, mg/m*) = (SO, ppm) * (Molecular Weight of SO, (64)) / 24 45 at 25°C and | atm condition

Source: Myanmar Koei International Ltd

LPS]




Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

Construction activities of Thilawa SEZ Zone B during the air quality monitoring period are described in
Table 2.5-2. SO, results during construction period are described in Table 2.5-3. During construction period,
Day 1, Day 2, Day 3, Day 5 and Day 6 daily average values for SO exceeded the target value.

Table_2.5-2 Construction Activities of Thilawa SE; Zone B _

Date Time ¥  Construction Activiies

8 June 2020 8:00-17:00 Buffer zone level dressing, Water spraying at cow grass planting work

9 June 2020 8:00-17:00 Buffer zone level dressing

10 June 2020 8:00-17:00 Buffer zone level Eiressing, Sand delivery for grass planting work, Water spraying
at cow grass planting work

11 June 2020 8:00-17:00 Sand delivery for grass planting work, Water spraying at grass planting work

12 June 2020 8:00-17:00 Sand loading and dressing work, Sand delivery for grass planting work

1 ; = 1 ; v, f‘ araee

13 June 2020 8:00-17:00 Sand.loadmg work, R-19 ru.ad curb backﬁillrllg work, Sand delivery for grass
planting work, Water spraying at grass planting work

14 June 2020 8:00-17:00 Sand delivery for grass planting work, Road cleaning work

15 June 2020 8:00-17:00 Sand delivery for grass planting work, Road cleaning work

Source: Myanmar Japan Thilawa Development Ltd.

Table 2.5-3 SO; Results (During Construction Period)

Day O|f;er_atinn Time 50z
or each day mg/m?
Day | 8:00-17:00 0.127
Day 2 8:00-17:00 0.106
Day 3 8:00-17:00 0.034
Day 4 8:00-17:00 0.014
Day 5 8:00-17:00 0.183
Day 6 8:00-17:00 0.156
Day 7 8:00-17:00 0.014
7 days Average value 0.090
Target Value E 0.02

Note: Red color mentions the exceeded value than target value
Source: Myanmar Koei International Ltd.

Wind direction and wind speed were measured at AQ-1. Hourly average values of measured wind direction
and wind speed data are described in Appendix-1. Status of air quality monitoring point and wind direction
are described in Figure 2.5-1. Depending on the wind direction, West-Northwest (WNW), Northwest (NW),
North-Northwest (NNW), North (N), North-Northeast (NNE), Northeast (NE), East-Northeast (ENE) and
East (E) directions are assumed to come from the operation site of Zone B.




Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage. FY June 2020)

Source: Google Earth

Figure 2.5-1 Status of Air Quality Monitoring Point and Wind Direction

Remark: N North NNE North-Northeast NE Northeast ENE East-Northeast E East ESE East-Southeast SE Southeast SSE South-Southeast
S South SSW South-Sowthwest SW Southwest WSW West-Southwest W West WNW West-Northwest NW Narthwest NNW North-
Northwest

Overall summary of total exceeded hours for Day | to Day 7 during construction and non-construction time
for SO, are shown in Table 2.5-4. The summary of wind direction at AQ-1 is shown in Table 2.5-5.

Based on the summary table of total exceeded hours for SO,, the total exceeded hours for seven days during
construction and non-construction were 36 hours but exceeded hours for construction time was 32 hours.
After detailed analyzed the SO, exceeded time according to the wind direction during construction period,
30 hours exceeded are come from other sides of Zone B and 2 hours exceeded are come from construction
site of Zone B.

According to the summary of wind direction at AQ-1, 68.3 % come from outside of Zone B and 31.7 %
come from inside of Zone B.

Possible emission sources for SO, are affected from the combustion of fuel for vehicles from nearby roads,
operation activities of Thilawa Port, operation activities of local industrial zone and operation activities of
Zone B.

wn
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Table 2.5-4 Summary of Total Exceeded Hours for Day 1 to Day 7 During construction and non-
Construction Period for SO,

S0:
Constructio Hop- . Soe A Nox- ; Constructio | Constructio
g Total B constructio | constructio | constructio 2 .
Construction n Period ; ¢ ; n period n period
: | Exceeded - n period n period n period Ao 3
Time for each day exceeded ; ; (wind from | (wind from
4 hours hais exceeded (wind from | (wind from Zone B) other sides)
) hours Zone B) other sides) N
Day-1 (8:00-17:00) 9 8 1 0 1 2 6
Day-2 (8:00-17:00) 6 6 0 0 0 0 6
Day-3 | (8:00-17:00) 5 5 0 0 0 0 5
Day-4 (8:00-17:00) 0 0 0 0 0 0 0
Day-5 | (8:00-17:00) 6 5 1 | 0 0 5
Day-6 (8:00-17:00) 10 8 2 0 7 0 g
Day-7 (8:00-17:00) 0 0 0 0 0 0 0
Total 36 32 4 1 3 2 30

Source: Myanmar Koei International Ltd,

Table 2.5-5 Summary of Wind Direction at AQ-1

Dipesian [ AL |/ Day e | NigheTing |
N 1.2% 1.8% 0.6%
NNE 2.2% 0.2% 4.2%
NE 5.1% 2.0% 8.1% 28.5% Inside Zone B
ENE 9.7% 3.6% 15.9%
12 10.4% 4.8% 16.1%
ESE 23.9% 25.6% 22.2%
SE 5.2% 8.3% 2.0%
SSE 4.9% 6.9% 2.8%
S 4.0% 6.5% 1.4% )
T S0 % e 68.3% Outside Zone B
SW 15.9% 19.0% 12.7%
WSW 10.1% 12.5% 7.7%
W 1.4% 1.6% 1.2%
WNW 0.8% 1.0% 0.6%
NW 1.4% 1.2% 1.6% 32% Inside Zone B
NNW 1.0% 1.4% 0.6%

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

The result of seven days average air quality of CO, NO, PM;sand PM o during seven days monitoring did
not exceed the target value, thus there are no impacts on the surrounding environments. The result of seven
days average air quality of SO, was higher than the target value. In addition, daily average concentration of
SO, measured results for five days exceeded the target value. During construction period, Day 1, Day 2.
Day 3, Day 5 and Day 6 daily average values for SO, exceeded the target value.

During the seven days monitoring period, 36 hours results were exceeded for SO,. According to wind
direction of Zone B, total 32 exceeded hours are during construction period and 30 exceeded hours are
come from outside of Zone B and 2 exceeded hours are come from construction site Zone B. Possible
emission sources for SO, are affected from the combustion of fuel for vehicles from nearby roads, operation
activities of Thilawa Port, operation activities of local industrial zone and construction activities of Zone
B. In the public health statement SO, reported by ATSDR (Agency for Toxic Substances and Disease
Registry) in US, 100 ppm (261.8 mg/m?*) SO is considered immediately dangerous to life and health (short
term). Lung function changes observed when 0.4 to 3 ppm (1.05mg/m® to 7.85 mg/m’) exposure for 20
years or more (long term). Therefore, although the target value of SO2 was exceeded during monitoring
period but it is considered that there is no significant impact on human health.

As for future subject for air quality monitoring in Zone B. the following action may be taken to achieve the
target level:

1) To spray the water during construction period.

2)  To control the speed limit of all machinery & vehicle (25km/hr) on site to avoid excessive dust
creation and to minimize air pollution by the exhaust fumes.

3)  To conduct the proper operation (stop idling while no operation).

4)  To implement the regular maintenance of machine used for construction activities.
5)  To give awareness training to workers on machinery.

6)  To check and maintain the generator regularly.

The periodical monitoring will be necessary to grasp the environmental conditions in operation stage of
Thilawa SEZ Zone B. The mitigation measures for environmental management will be considered in
collected periodical environmental data and has to be reviewed in future.
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage. FY June 2020)
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Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase | & 2 Operation Stage, FY June 2020)

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
B 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 B, noise and vibration levels had been monitored from 8 June 2020 — 10 June 2020 as follows:

Table 1.2-1 Outlines of Noise and Vibration Level Monitoring

Monitoring Date | Monitoring Item Parameters N“"olfbel' Duration Monitoring Methodology
Points

S-lj]{]]ljunc 5030 Noise Level LAcq (dB) (N\lj_” 24 hours gz_:gﬁ;::?::;fe??m N AR

g:‘;n}um 2020 Noise Level LAeq(dB) (N\l’-Z] 24 hours gt-iiﬁer?:? f:gf:;?m by " Rion Mk.-42

T e I N S e

;i(‘;n;une 2020 Vibration Level b (N\]!-E} #4 hours S:v:lt;in;;su\rfe; -esns[:f S

Source: Myanmar Koei International Ltd.




Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

CHAPTER 2: NOISE AND VIBRATION LEVEL MONITORING

2.1 Monitoring Item

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

Table 2.1-1 Monitoring Parameters for Noise and Vibration Level

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

Source: Myanmar Koei Intemational Ltd,

2.2  Monitoring Location

Noise and vibration levels were measured in the northeast corner of the Thilawa SEZ Zone B, monitoring
point (NV-1); N: 16°40'18.22", E: 96°17'18.18" for traffic noise concerned and in the south of the Thilawa
SEZ Zone B, monitoring point (NV-2); N: 16°39'24.90", E: 96°17'16.70", inside the monastery compound
of Phalan village. The location of the noise and vibration monitoring points are shown in Figure 2.2-1.

Source: Google Earth
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 B
(Phase 1 & 2 Operation Stage, FY June 2020)

NV-1

NV-1 is located in front of temporary gate of operation site of Thilawa SEZ Zone B and next to Thilawa
Development road. The surrounding area are Zone A in the northwest, local industrial zone in the east
respectively. Possible sources of noise and vibration is generated from construction activities and road
traffic.

NV-2

NV-2 is located at the south of the Thilawa SEZ Zone B, inside the monastery compound of Phalan village,
surrounded by the residential houses of Phalan village in the south and fields in west, Thilawa SEZ Zone
A in north, local industrial zone in northeast respectively. Possible sources of noise and vibration is
generated from construction activities from Zone B and daily human activities from nearby Phalan village.

2.3 Monitoring Method

Noise level was measured by “Rion NL-42 sound level meter” and automatically records every 10 minutes
in a memory card. The vibration level meter, VM-53A (Rion Co., Ltd., Japan), was accompanied by a 3-
axis accelerometer PV-83C (Rion Co., Ltd.) and it was placed on solid soil ground. Vertical vibration
(Z axis), L., was measured every 10 minutes within the adaptable range of (10-70) dB at NV-1 and
(10-70) dB at NV-2 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 and NV-2 are shown in Figure 2.3-1.

aiiin

Source: Myanmar Koei Intemational Ltd.

Figure 2.3-1 Status of Noise and Vibration Level Monitoring at NV-1 and NV-2




Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

2.4 Monitoring Results

Noise Monitoring Results

Noise monitoring results are separated as daytime (6:00 AM to 10:00 PM) and evening time (10:00 PM to
6:00 AM) time frames for NV-1 and 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. Noise measurement was carried
out for one location on a 24-hour basis. The monitoring results are summarized in Table 2.4-1 and
Table 2.4-2. Hourly noise level (LA.q) monitoring results at NV-1 and NV-2 are shown in Table 2.4-3 and
Table 2.4-4. Figure 2.4-1 and Figure 2.4-2 showed the results of noise level (LA¢q) at NV-1 and NV-2.
Comparing with the target value of noise level in operation stage prescribed in EIA report for Thilawa
SEZ development project Zone B, all results were under the target values except for NV-2 during night
time. The results at NV-2 was higher than the target value for six hours during the night time and there
were no construction activities at that time. According to the field surveyor record, it was due to the heavy
rain, dog barking and passing of vehicles and motorcycles at that time. Therefore, it is considered that
there is no impact from operation activities of Zone B to the surrounding environment.

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

(Traffic Noise Level)
Equivalent Noise Level (LAcq, dB)
Date
Day Time Night Time
(6:00 AM — 10:00 PM) (10:00 PM — 6:00 AM)
9 —10 June 2020 65 54
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).
Source: Myanmar Koei Intemational Ltd.

Table 2.4-2 Results of Noise Levels (LA.qg) Monitoring at NV-2

(A side next to sensitive area such as monastery, hospital and school))
Equivalent Noise Level (LAcq, dB)
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)
8 — 9 June 2020 53 51 52
Target Value 60 55 50

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 B).
Source: Myanmar Koei International Ltd.




Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

Table 2.4-3 Hourly Noise Level (LA¢) Monitoring Results at NV-1

(LAcg, | (LAcq,dB) | (LAeg dB)
nas e dB) Each Target Value Remark
Category

6:00-7:00 62 ] T
7:00-8:00 67 No construction Activities
8:00-9:00 67
9-00-10:00 64 Construction activities of

. : Zone B
:‘l]gg-}.l?gg gg (Buffer Zone Level
12:00-13:00 65 Dressing, Sand‘ Delivery
13:00-14:00 65 65 75 for Grass Pla_ntmg Work,
14:00-15:00 63 Water Spragmg at Cow
15:00—16:00 64 Grass Planting Work,

. ; etc.,)

16:00-17:00 66
17:00-18:00 66
18:00-19:00 64
19:00-20:00 62
20:00-21:00 59
21:00-22:00 57
22:00-23:00 58

9 - 10 June 2020

23:00-24:00 56 No construction Activities
24:00-1:00 54
007
1:00-2:00 51 54 20

2:00-3:00 48
3:00-4:00 50
4:00-5:00 53
5:00-6:00 55

Source: Myanmar Koei International Ltd.

Table 2.4-4 Hourly Noise Level (L Aeq) Monitoring Results at NV-2

LAeq
Date Time ( ’ Each Remark
dB) Category Target Value
7:00-8:00 52 No construction Activities
8:00-9:00 55
9:00-10:00 53 ) o
10:00-11:00 51 gonstgctloﬂ activities Of
11:00-12: 2 One
ligg :ggg 22 (Buffer Zone Level
= v 53 60 Dressing, Water Spraying

:igg-}‘;gg ;g at Cow Grass Planting
:00-15: Work, etc.,)

15:00-16:00 53
16:00-17:00 53
17:00-18:00 53
18:00-19:00 48
19:00-20:00 49
20:00-21:00 50 51 55
21:00-22:00 52
22:00-23:00 52
23:00-24:00 54

8 -9 June 2020

No construction Activities

24:00-1:00 53
1:00-2:00 39
2:00-3:00 51 52 50
3:00-4:00 42
4:00-5:00 40
5:00-6:00 51
6:00-7:00 49

Source: Myanmar Koei International Ltd.




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

(Phase 1 & 2 Operation Stage, FY June 2020)

Hourly (LA,) at NV-1
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Figure 2.4-1 Results of Noise Levels (LA.) Monitoring at NV-1

Hourly (LA,,) at NV-2
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Figure 2.4-2 Results of Noise Levels (LA.q) Monitoring at NV-2




Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

Vibration Monitoring Results

Vibration monitoring results are separated as 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 both NV-1 and NV-2.
Vibration measurement was carried out for one location on a 24-hour basis. The results of vibration level
(Lyio) monitoring at NV-1 and NV-2 are shown in Table 2.4-5 and Table 2.4-6. Hourly vibration level
(Lvi0) monitoring results at NV-1 and NV-2 are shown in Table 2.4-7 and Table 2.4-8. Figure 2.4-3 and
Figure 2.4-4 showed the graph of vibration level monitoring results at NV-1 and NV-2. By comparing
with the target vibration level in operation stage in EIA report for Thilawa SEZ development project Zone
B, all of results were under the target values.

Table 2.4-5 Results of Vibration Levels (L,i0) Monitoring at NV-1

(Office, commercial facilities and factories)
3 Equivalent Vibration Level (Lvio, dB)
ate
Day Time Evening Time Night Time
(7:00 AM - 7:00 PM) | (7:00 PM -10:00 PM) | (10:00 PM —7:00 AM)
9 — 10 June 2020 41 33 27
Target Value 70 65 65

Note: Target value is applied to the vibration level during the operation stage in the EIA Report for Thilawa SEZ Development Project
(Industrial Area of Zone B).
Source: Myanmar Koel International Ltd.

Table 2.4-6 Results of Vibration Levels (Lyip) Monitoring at NV-2

(Residential houses and monastery)
5 Equivalent Vibration Level (Lyio, dB)
ate
Day Time Evening Time Night Time
(7:00 AM - 7:00 PM) | (7:00 PM —10:00 PM) | (10:00 PM —7:00 AM)
8 — 9 June 2020 25 18 14
Target Value 65 60 60

Note: Target value is applied to the vibration level during the operation stage in the EIA Report for Thilawa SEZ Development Project
(Industrial Area of Zone B).
Source: Myanmar Koei Intemmational Lid.




Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

Table 2.4-7 Results of Hourly Vibration Levels (Lyi0) Monitoring at NV-1

(Lvi0, dB)
5 (Lyo, (Lvio, dB)
Date Time dB) C Each Target Value Remark
ategory
7:00-8:00 41 No construction Activities
8:00-9:00 42
9:00-10:00 41 Construction activities of
10:00-11:00 | 42 Zonc B
11:00-12:00 ) {Buf’ﬂ?r Zone chel'
12:00 13:00 5 Dressing, Sand Delivery
e = 4 41 70 for Grass Planting Work,
13:00-14:00 Water Spraying at Cow
i:gg:ggg Z? Grass Planting Work,
A L etc.,)
16:00-17:00 40
17:00-18:00 41
18:00-19:00 38
. 202
9-10June2020 119:0020:00 | 35
20:00-21:00 30 33 65
21:00-22:00 31
22:00-23:00 29
223‘;90062]4_:(?(;] %g No construction Activities
1:00-2:00 19
2:00-3:00 16 27 65
3:00-4:00 26
4:00-5:00 20
5:00-6:00 24
6:00-7:00 34

Source: Myanmar Koei International Ltd.

Table 2.4-8 Results of Hourly Vibration Levels (Lyi0) Monitoring at NV-2

(Ly10,dB) :
(Ly1o, (Lyio,dB)

Date Time dB) CaEt:;::ry Target Value Remark
7:00-8:00 19 No construction Activities
8:00:9:00 24

9:00-10:00 26 X 3
10-:00-11:00 24 Eonstgucnon activities of
one
:;gg:ggg 3; {Bufﬁ_zr Zone Level _
]3:00_14:00 56 25 65 Dressing, Water Spraymg
: - at Cow Grass Planting
14:00-15:00 28 Work, etc.,)
15:00-16:00 27
16:00-17:00 25
17:00-18:00 22
18:00-19:00 19
Stz 19:00-20:00 13
20:00-21:00 19 18 60
21:00-22:00 16
22:00-23:00 14
2234%%2]4 0%0 {3 No construction Activities
1:00-2:00 12
2:00-3:00 12 14 60
3:00-4:00 13
4:00-5:00 12
5:00-6:00 14
6:00-7:00 17

Source: Myanmar Koei Intermational Ltd.




(Phase | & 2 Operation Stage. FY June 2020)

Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
Hourly (Lv,) at NV-1
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Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

CHAPTER 3: CONCLUSION AND RECOMMENDATION

Comparing with the target value of noise level in operation stage prescribed in EIA report for Thilawa
SEZ development project Zone B, all results were under the target values except for NV-2 during night
time. The results at NV-2 was higher than the target value for six hours during the night time and there
were no construction activities at that time. According to the field surveyor record, it was due to the heavy
rain, dog barking and passing by vehicles and motorcycles at that time. Therefore, it is considered that
there is no impact from operation activities of Zone B to the surrounding environment. The results of
vibration level for NV-1 and NV-2 were also lower than the target levels. Thus, there is no negative impact
on noise and vibration from operation activities of Zone B to the surrounding environment.

In conclusion of this environmental monitoring, there are no specific noise and vibration impacts to the
surrounding area of industrial area of Thilawa SEZ Zone B during the monitoring period.

10
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Traffic Volume Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

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
B 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 B, Traffic volume had been monitored from 9 June 2020 to 10 June 2020 as follows;

Table 1.2-1 Outlines of Traffic Volume Monitoring

S Monitoring Number ] y
Monitoring Date fteni Parameters of Duration Monitoring Methodology
Points
9 June 2020 - 1
v :
10 June 2020 Tealtic Nolumie (Tv.qy | 24hours Manual Count

Source: Myanmar Koei International Ltd




Traffic Volume Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

CHAPTER 2: TRAFFIC VOLUME MONITORING

2.1 Monitoring Item

The traffic volume monitoring item are shown in Table 2.1-1. All vehicles were classified into four types
as detailed in Table 2.1-2.

Table 2.1-1 Monitoring Parameters for Traffic Volume

No. Item Parameter

1 Traffic volume Number of Vehicle (4 Types)

Source: Myanmar Koei International Ltd.

Table 2.1-2 Classification of Vehicles Types
No. | Classification Deseription

Two-wheeled

. Motorbike, Motorcycle taxi
vehicle

Four-wheeled Pick-up car, Jeep, Taxi, Saloon car,

5 light vehicle Light truck (under 2 tons)
Medium bus, Express, Big bus,
: Medium truck, Heavy truck such as 2
3 Heavy vehicle
axles, 3 axles and more than 4 axles
and Trailer (over 4.5 tons)
4 Others Tractor

Source: Myanmar Koei International Ltd.




Traffic Volume Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage. FY June 2020)

2.2 Monitoring Location

Traffic volume was measured at the northeast corner of the Thilawa SEZ Zone B, monitoring point
(TV-1); N: 16°40'17.90", E: 96°17'18.20". The location of the traffic volume monitoring point is shown
in Figure 2.2-1.

ALl

Source: Myanmar Koei International Ltd

Figure 2.2-1 Location of Traffic Volume Monitoring Point

TV-1

TV-1 is located in front of main gate of operation site of Thilawa SEZ Zone B and next to Thilawa
Development road. The surrounding area are Zone A in the northwest and local industrial zone in the east
respectively.

lad




Traffic Volume Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

2.3 Monitoring Method

The traffic volume monitoring was conducted for 24 hours at the same time as the traffic noise and
vibration level monitoring. Traffic volume monitoring was conducted to count the number of vehicles
moving in each direction. Manual count method was used and data was recorded using tally sheets. The
status of the traffic volume monitoring on TV-1 is shown in Figure 2.3-1.

TV-1 "
'
"
&
{7
e N e '

B
a5k il v 1 Gy

Source: Myanmar Koei International Ltd

Figure 2.3-1 Status of Traffic Volume Monitoring at TV-1

2.4

The traffic volume monitoring results are summarized in Table 2.4-1. Hourly quantities of each type of
vehicle were recorded. Table 2.4-1 shows that the number of 2-wheel vehicles are distinctly and highly
utilized in weekdays. The number of Heavy vehicles are three and half times lower than the number of 4-
wheel light vehicles (Phalan village to Dagon-Thilawa road) and the number of Heavy vehicles are four
times lower than the number of 4-wheel light vehicles (Dagon-Thilawa road to Phalan village) for each
direction.

Monitoring Results

Table 2.4-1 Summary of Traffic Volume Recorded at TV-1

S 2-wheel ] Heayv

BIYEY Direction Date Weekday . Light Yy Others Total

Point Vehicles 3 Vehicles

Vehicles
Phalan village
to Dagon- T 2,786 1,374 381 53 4,594
Thilawa road 9 June 2020 - uesday
T Degon Thilaws 10June2020 | o & s

road to Phalan 2,929 1,493 361 52 4.835
village

Source: Myanmar Koei International Ltd.

The summary monitoring results of hourly traffic volume at TV-1 is shown in Table 2.4-2 and
Table 2.4-3 respectively. Compare the result of each direction in morning peak hours as 6:00 to 9:00 and
in the evening peak hours as 16:00 to 18:00, traffic volume from Dagon Thilawa road to Phalan village is
higher than another direction in the morning peak hours and in the evening peak hours. It may be possible
that the commuting vehicles are passing from Dagon Thilawa road to Phalan village in the morning peak
hours and in the evening peak hours in this monitoring period.




Traffic Volume Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage. FY June 2020)

Table 2.4-2 Hourly Traffic Volume Results at TV-1 (From Phalan Village to Dagon-Thilawa Road)

Classification
From To T i ¥ 3 T;;‘: of vehicles Total
WO-W X ;
Ve light vehicle | _Heavy vehicle Others
13.00 14:00 86 93 32 4 215
14:00 15:00 95 86 30 2 213
15:00 16:00 92 91 21 4 208
16:00 17:00 144 96 23 3 266
17:00 18:00 375 215 21 3 614
18:00 19:00 310 128 15 5 458
19:00 20:00 146 39 3 4 192
20:00 21:00 32 24 6 0 62
21:00 22:00 5 3 1 0 9
22:00 2300 32 19 6 1 58
23:00 0:00 14 6 0 0 20
0:00 1:00 0 2 0 0 2
1:00 2:00 4 2 0 0 6
2:00 3:00 0 0 | 0 1
3:00 4:00 0 | 3 0 4
4:00 5:00 12 3 3 0 18
5:00 6:00 15 5 2 ] 22!
6:00 7:00 192 55 12 1 260
7.00 §:00 500 88 26 6 620
8:00 9:00 217 87 35 4 343
9:00 10:00 137 81 32 2 252
10:00 11:00 121 75 41 7 244
11:00 12:00 125 98 41 3 267
12:00 13:00 132 77 27 4 240
Total 2,786 1,374 381 53 4,59

Source: Myanmar Koei International Ltd

Table 2.4-3 Hourly Traffic Volume Results at TV-1 (From Dagon-Thilawa Road to Phalan Village)

Classification
From To T e . ; leze of vehicles Total
-wheele
w:;:ic:: I?j;’t;t vehicle Heavy vehicle Others
13:00 14:00 148 95 31 3 277
14:00 15:00 115 105 39 3 262
15:00 16.00 82 100 30 2 214
16:00 17:00 137 118 31 5 291
17:00 18:00 452 120 22 6 600
18:00 19:00 280 73 11 2 366
19.00 20:00 151 59 10 0 220
20:00 21:00 90 30 1 0 121
21:00 22:00 36 14 2 0 52
22:00 23.00 20 4 8 0 32
23:00 0:00 10 3 0 0 13
0:00 1:00 0 0 1 0 |
1:00 2:00 0 0 2 0 2
2:00 3:00 1 0 0 0 |
3:00 4:00 1 0 1 0 2
4:00 5:00 6 3 | 0 10
5:00 6:.00 k]l 7 Q 0 38
6:00 7:00 104 24 3 3 134
7:00 8:00 426 172 15 4 617
8:00 9.00 316 170 22 2 510
9.00 10.00 146 125 28 9 308
10:00 11:00 120 101 34 6 261
11:00 12:00 107 94 37 4 242
12:00 13:00 130 76 32 3 261
Total 2929 1,493 361 52 4835

Source: Myanmar Koet International Ltd
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Traffic Volume Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B
(Phase 1 & 2 Operation Stage, FY June 2020)

CHAPTER 3: CONCLUSION AND RECOMMENDATION

The results of the traffic volume show that the number of 2-wheel vehicles are distinctly and highly utilized
in this monitoring period. The number of 4-wheel Heavy vehicles are three and half times and four times
significantly lower than the number of 4-wheel light vehicles for each direction. It seems that commuting
vehicles are more utilized during this monitoring period as compared with construction related vehicles
(Heavy vehicles).

The continuous monitoring will be necessary to grasp the traffic volume data in operation stage of Thilawa
SEZ Zone B. Once enough traffic volume data is collected, the mitigation measures for traffic volume
management will be considered in future.
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Daily Parameter Report - STP

Intet ‘Outlet - 1 IONRS e
Monthly |  Date e P
pH TDS Tem coD pH DS Tem coD pH TDS Tem coD
Standard 6-9 2000 <385 400 6-9 2000 <5 125 6-9 2000 <35 125
Unit = mgh < mgll. g magll c mglL = ' 2GRS
Mar 01-03-20 5.9 356 29.39 - 6.73 493 26.55 QOFF 3
Mar 0z-03-20 B.75 354 29.35 - 7.07 452 265 OFF 6.57 B52 28.62 -
Mar 03-03-20 6.8 534 2822 - 6.71 493 26.49 QFF 6.21 G2d 2861 22.8
Mar 04-03-20 6.95 487 2917 24.9 6.86 495 27.31 QFF 65.47 618 28,76 16.2
Mar 05-03-20 6.89 468 29.37 - 6.91 483 27.09 OFF 6.58 517 29.38 20.3
Mar 06-032-20 7.04 380.5 29.64 - 6.34 497 26,96 OFF 6.84 508 2915 281
tar 07-03-20 8.57 329 30.03 - 6.28 508 26.73 OFF ] 523 29.57 -
Mar 08-03-20 6.61 334 2913 - 6.32 521 2614 QFF 6,14 538 29.43 -
Mar 08-03-20 6.38 458 226 - 6.55 511 2662 QFF 5.49 500 29.32 -
Mar 10-03-20 7.22 517.6 30.3 - 5.99 534.7 272 OFF 6.36 5467 288 24.8
Mar 11-03-20 6.96 358.2 30.5 4B7 7.21 502.6 285 QFF 6.82 539.7 29 333
Mar 12-03-20 72 518.6 26.8 - 712 516.2 5.6 QOFF 6,63 480 26 40
Mar 13-03-20 6.76 1639 27.04 - 6.58 516.2 27.2 QFF 6,22 513 25.8 31.9
Mar 14-03-20 7.01 479 26.8 - 6.78 532.2 26.7 OFF 6,48 532.4 26.7 -
Mar_| 150320 5,99 520 257 = 691 495.2 26.1 OFF 681 536.1 258 :
Mar 16-03-20 7.26 466.1 27.26 - 677 530.1 30.14 OFF 6.87 582 3033 49
Mar 17-03-20 7.08 461.9 254 - 6.86 546.5 253 42 8.77 BT 259 OFF
Mar 18-03-20 6.57 1015 24,7 718 7.32 529.7 24.7 102 7.13 781.9 258 QFF
Mar 19-03-20 7.13 539.8 24 - 73 504.5 24.1 56 6.99 752.8 24.8 OFF
Mar 20-03-20 6.99 410.3 283 - 723 503.8 276 42 7.28 745.6 215 OFF
Mar 21-03-20 7.15 728 20.85 - 5.95 544 30.55 - 5.96 738 30,14 OFF
Mar 22-03-20 6.89 479 30.43 - 693 545 30.45 - 7.04 7689 29.78 OFF
Mar 23-02-20 B.24 1234 29.52 - 6.6 5324 3015 27 7.27 799.6 28.59 OFF
Mar 24-03-20 6.22 10§_O 25.8 - 6.38 572.8 26.8 53 7.38 801.4 26.3 OFF
Mar 25-03-20 .81 2086 27 780 587 &46 285 78 7.38 778.2 26.2 OFF
Mar 26-03-20 7.06 548.6 28.6 - 6.73 B26.1 274 104 7.37 7869 284 QFF
Mar 27-03-20 6.95 B42.4 2.2 - 6.77 555.7 26.1 - 713 TEB.7 27.2 OFF
Mar 28-03-20 7.28 471.3 284 - 7.78 B48.3 258 - 7.59 782.2 26.4 OFF
Mar 29-03-20 6.9 354.6 278 - 717 6504.9 264 - 7.5 784.4 268 QFF
Mar 30-03-20 7.4 526.9 26.2 - 7.05 594.8 26 60 7.77 785.2 26.1 OFF
Mar 31-03-20 7.14 392 25.6 - 7.07 553.7 25.7 33.8 78 784.2 259 OFF
Apr 01-04-20 7.18 764.5 2389 - 7.09 547 24 47 7.68 782 24 OFF
Apr 02-04-20 7.26 765.3 288 108 7.02 833.5 271 88 7.42 B00.7 28.6 OFF
Apr 03-04-20 715 500.5 289 - 711 727.4 281 16 7.18 B03.5 256 OFF
Apr 04-04-20 7.03 360.1 228 - 73 784.3 224 - 7.55 605.2 2249 QFF
Apr 05-04-20 7.25 504.5 2.7 - 7.34 558.9 225 - - 790.6 22.7 OFF
Apr 06-04-20 7.19 375.7 221 - 7.28 506.2 224 56 7.5G 780.9 22.2 QFF
Apr 07-04-20 747 537.7 286 134 7.13 548.5 271 39 7.61 7.7 27.3 QFF
Apr 08-04-20 7.2 5714 281 - 7.16 BO4.5 28.1 101 7.72 788.9 28 OFF
Apr 09-04-20 6.92 193.7 278 - 7.22 709.8 28 49 7.71 B803.7 28.2 OFF
Apr__ | 10-04-20 5.94 702.6 233 : 7.21 599.4 23 = 7.59 783.9 23.1 =
Apr 11-04-20 6.6 316.5 232 - 7.09 584.1 23.3 - 6.62 7734 233 =
A 12-04-20 6.46 271.2 228 - .89 580.5 23.5 - 71 TE1A4 235 -
Apr 13-04-20 .42 238.2 22.7 - 6,53 5674 233 - 7.27 632.9 23.5 -
Apr 14-04-20 6.83 299.6 23.3 - 5.95 571.6 23 - 7.26 598.9 23 -
Apr 15-04-20 6.88 2545 225 - 7.31 508.4 231 - 7.41 812.9 226 -
Apr 16-04-20 6.7 2048 22.5 - 6.88 421 22.7 - 7.09 589.8 228 -
Apr 17-04-20 7.01 214.6 228 - B.87 378.2 22.7 - 1.22 609.4 229 -
Apr 18-04-20 711 316.6 228 - 6.77 321.2 22.8 - 7.39 607.2 229 -
Apr 18.04-20 .12 376 228 - 69 3023 23 - 7.25 603.9 231 -
Apr 20-04-20 T7.21 356.2 28.8 13.8 B8.79 353.5 27.9 OFF 6.79 614.4 28.1 13.8
Apr_ | 21-04-20 722 1447 28 = 660 299.7 277 OFF 7.29 562.3 28.1 37
Apr 22-04-20 7.26 3811 284 - 65.76 407.1 27.5 OFF 7.28 581.6 25 12
Apr 23-04-20 7.11 £63.1 24.9 - G.68 432.8 275 OFF 7.24 561.5 2741 16
Apr 24-04-20 7.22 204.8 28 - B5.83 446.3 28.3 OFF 7.2 537.8 27.8 14
Apr 25-04-20 £.96 304.4 24.1 - 6.7 4352 245 - 7.03 4727 24.2 -
Apr 26-04-20 6.97 286.7 24.3 - 6.75 435.4 24.2 - 7 450.2 24 =
Apr | 270420 7.068 365 255 - 6.78 439 251 OFF 7.14 1333 26.1 15
Apr 28-04-20 7.03 321.7 27.3 46 6.96 426.7 278 QOFF 6.92 513.9 28 4
Apr 20-04-20 7.08 479, 26.7 - B8 440.2 27.4 OFF 6.8 531.6 284 19.7
Apr 30-04-20 7.11 570.6 27.7 - 63 438.2 277 OFF 5.6 B801. 278 18.4
May 01-05-20 6.8 618, 251 - .83 4391, 25.2 QFF 78 GBS, 25 =
May 02-05-20 A8 272. 25 - .58 439.2 25.4 OFF .56 670. 25 -
May 03-05-20 .68 443, 253 - .52 455. 24, OFF .4 603.8 25.1 -
May | 040520 95 570.4 27 55 7 40,7 6. OFF 589. 26.7 &0
May 05-05-20 .83 588.6 28.1 - 75 441.4 27 OFF 57 583. 27.5 32
May 06-05-20 7.3 381. 24.4 - 15 534.2 24, OFF Bt B12. 25 OFF
May 07-05-20 6.93 327, 28.2 - .56 534.1 28. 20.6 .66 600, 28 OFF
May 08-05-20 G.11 658, 25.7 - 51 540. 26.; 30.7 6 583. 259 JFF
May 09-05-20 6.92 T42. 25.4 - B4 577, 2 - .8 586.5 25 QFF
__May 10-05-20 7.22 441, 258 - 6.7 629, 25.3 - .04 584.2 25.6 OFF
May 11-05-20 7.1 594, 29 - 6.55 632, 30, 18.8 a4 588.4 28.7 OFF
May 12-05-20 721 638.7 28.2 - 6,54 650, 28, 22.7 7.3 508 2 28 OFF |
May 13-05-20 6.93 398, 271 143 B.37 605, 27.3 OFF A1 611, 27, 311
May L 20 7.1 5014 2981 - 6.4 B33 28.6 OFF 66 704.8 29. 42
May 5-05-20 .95 665.6 264 - 6.39 3 26. OFF .49 T05.6 26, 3
May 16-05-20 B4 554, 244 - 6.4 T 24, OFF .36 7577 24 2
May 17-05-20 .26 581, 24.7 - 57 52 24, OFF .69 702.E 24.41 -
May 18-05-20 0 566, 28. - 61 6174 26. QOFF .51 70.4 26, 39.1
May 9-05-20 7.2 332, 25.! 420 59 582, x: OFF 55 77, 25.! ar.7
May 20-08-20 7.03 452.3 26 - . AS 593, 28, OFF .37 28. 26. 36.2
May | 210520 78 035 24, - 58 500 3z OFF 5 637, 23 28
May 22-05-20 86 274.3 ZB. - A 473.5 7. 26.8 L3 6242 27. 30.8
May | 23052 84 7200 27 = X 396.3 27 2 : & 857.4 372 :
May 24-05-20 .01 337 26.6 - N 563 285 - 6.5 692.2 26.4 -
May 25-05-20 6.82 578. 0. - 63 587.8 301 15.2 A4 700. 30.2
Ma 26-06-20 697 496.7 276 130 BE B07.3 271 19.6 48 784. 27.2
May 27-05-20 7.07 5832 30.4 - 65 604.5 301 30 .45 747, 29.3
May 28-05-20 7.03 356. 15 - 82 588.3 28.7 324 .55 756. 29




May | 29-05-20 703 735 6. - 86 577.3 6.7 165 59 786.2 262 20.7
May | 30-05-20 6.88 408.6 24, = 75 502.7 4.5 - 4E 768, 244 2
May | 31-05-20 694 40.2 24, - 7.04 546.2 3.4 : B4 768. 244 -
Jun | 01-06-20 7.1 308 26, = 86 5235 25.8 724 4 698.9 758 205 |
Jun | 02-06-20 88 299.5 26. < 99 464.9 26 32.1 T 624.7 26.
Jun | 03-06-20 88 4058 25, 127 13 467 25.1 277 4 510, 25. z
Jun | 04-06-20 89 326.9 29 - 57 506. 29 3 5 747, 28, :
Jun__| 05-06-20 7 3485 27.1 - 93 524, 27 62 69 724. 26, 125
Jun__ | 06-06-20 6.2 4202 24.4 - 74 a72. 24.4 - 66 3. 24, :
Jun__| 07-06-20 6.83 267.7 24, - 72 434, 24, 3 65 213 24, -
Jun | 08-06-20 6.9 4422 X 5 55 448, 5. 59 67 71 25. 96
Jun | 09-06-20 6.88 333.4 6. - 75 417, 26. 67 62 35, 26. 26.7
Jun 0-06-20 7.04 5 : 208 03 465. 27. 208 84 30. 275 243
Jun -06-20 o1 9.7 4. - 6.7 469. 24, 16 62 18.4 251 22.7
Jun 2-06-20 93 73, 26.2 5 84 351 25,4 129 38, 25, 26.4
Jun 3-06-20 76 a7, 1. 5 94 264.6 215 5 7. 485, 20, -
Jun 4-06-20 7 724, 2.5 - 85 300.7 524 - 72 397. 2. s
Jun 5-06-20 0 308. 4.6 : EX 275 23.8 253 6. 386. 24.4 iz
Jun 5-06-20 6. 290.9 25.4 - 0 13. 26 137 7 3394 26.7 10.
Jun | 17-06-20 7.2 114 25.4 139 5 09. 25 153 7.03 464.2 25 15.
Jun -06-20 6.67 341, 28.2 5 83 324 28 8.7 91 521.2 28. 772
[ Jun 3-06-20 6.8 238. 26.4 - 86 270, %64 144 76 438 266 13
Jun 0-06-20 6.7 393, 22 = 85 260. 22 B 59 385.1 2 -
Jun -06-20 667 236. 22. = 5.8 361, 2.4 5 98 364 22, -
Jun | 22:06-20 58 338, 26.2 - 7.04 364 4, 7.8 7 395.8 23, 2.9
Jun | 23-06-20 .09 80 24.¢ - 7.01 330.8 3. 26.4 7.07 379, 23. 8.5
Jun__ | 24-06-20 8 707. 25 523 6.9 402.4 25, 26. 6.98 4564 25. 254
Jun | 25-06-20 5.8 2 4, : 8 398, 4, 3. 7.21 457 35. -
Jun | 26-06-20 79 183, . - 5 340, 6. 24 6.9 479. 2. 0
Jun | 27-06-20 61 270 4, 3 72 336 4. - 5.9 257. 4. -
Jun__| 28-06-20 73 145.2 4, = 85 320 ZX: 5 6.91 459 4. -
Jun | 29-06-20 6.6 2125 = 81 230, 7 34 6.68 329, 7.
Jun__ | 30-06-20 94 504.1 7 2 7.1 318, 5 5.7 7.1 264. 20.
Jul 01-07-20 04 313.7 27.4 216 99 458 . 0.2 7.08 335, 272
Jul 02-07-20 93 405.2 25.4 s 93 458.7 257 9.8 97 378, 25, 2.
Jul 03-07-20 88 249, 26. S 81 3485 26. 18 9 451, 26. 13
Jul 04-07-20 61 700, 4.3 E 6.7 4383 24. - ; 534, 24. 5
Jul 05-07-20 72 203.8 4. > 91 271 24 : 7.02 496.2 24, -
Jul 06-07-20 84 302.7 54 = 88 230.7 25, i 96 384.7 25, 76
Ju 07-07-20 86 480.2 77 335 14 269.4 27. 62 89 544.4 27. 7.8
Ju 08-07-20 7 238.6 4, - 77 329.4 ] 20 99 416, 352 5
Ju 09-07-20 12 436, 7. : 74 478, 7. 39 5.9 426.1 27 -
Jul 3-07-20 B 9326 6. z 67 424, 25. 54 89 414. 25. 5
Jul -07-20 71 234. 22 : 78 310, 228 - 53 399.4 2, s
ul 2-07-20 65 269 23, : 6.9 275 23.7 = 7 4208 23, 3
Jul -07-20 85 269.5 > 88 375.E 24.7 16 0 255.6 23, 22
Ju 40720 ¢ 416.9 235 : 95 2792 23. 4 7.0 317.7 23.4 21
Ju -07-20 3 273.4 25.7 236 96 291. 25. 7 71 4322 5.7 3
Ju -07-20 9 3422 25, > 6.9 204 25, 3 7.2 4951 26.7 3
Ju -07-20 94 221.4 4. = 7.36 5869 5 18 8.38 480 25, 29
Ju 3-07-20 78 365. 4. - 89 297 4. - 727 221.6 24, -
Jul 5-07-20 77 284, 37 - 96 3406 23. - 7.44 434.7 23, -
Jul )-07-20 83 278, 23 : .95 3274 23 - 726 4318 23, 5
Jul | 21-07-20 92 242 4.5 ; a7 304 4. 5 7.23 407. 24.4 10
Ju 22-07-20 03 18.6 5.8 1 94 | 3124 5.6 21 7.14 386. 25.4 ]
Ju 3-07-20 : 494 7.2 : 6.9 37630 26. 9 7.05 434.6 27.1 11
Ju 4-07-20 TE 03, 26.8 : 86 373.8 27 16 74 378 265 £
Ju 5-07-20 T 10, 22.8 - 75 386.4 21 - 67 396.9 227 5
Ju 26-07-20 ; 386 233 - 76 | abad 7, : 25 ATAT 227 B
ol | 27-07-20 85 272, 28.4 - 86 380 29, B 7.18 455 29, "
Ju 27-07-20 07 415.8 20.3 46 77 363, 2.7 6.85 2. 30 =
Ju 28-07-20 88 268.9 25.6 2 76 362, 24, 6.86 4745 26 30
u 29-07-20 a7 938, 24.7 185 52 ars. 25, ; 6.8 4868 | 24 25
Ju 0-07-20 83 301.9 26. - 61 363, 26. 70 529, 26. 14
Jul 1-07-20 6.6 293.9 22, T 52 398. 23, = 65 614 22, -
Aug | 01-08-20 67 175 23, : 46 382.4 73, = 63 3631 23 >
Aug | 02-08-20 76 199.6 23 = 58 287. 23, - 68 3333 23 2
Aug | 03-08-20 77 177 23, . 83 285.2 23.4 5 79 322 23. 2
Aug | 04-08-20 7 209.3 27. 386 96 291. 26.4 16 30 334 26. 18
Aug | 05-08-20 24 360. 25, 438 81 269, 26. 54 88 202.8 27.4 29
Aug | 06-08-20 77 237. 25.¢ - 74 265. 26. 75 97 299.7 26 45
Aug | 07-08-20 7 177 26.7 S 78 301. 26. 4 .7 269.7 26. 281
Aug | 08-08-20 6 318.4 25, - 51 288. 25. - BE 294 25, >
Aug | 09-08-20 7 382.2 27. - 5.8 3115 26. z 92 386.4 27 =
Aug )-08-20 54 432.4 25, a7 65 315.3 25, 3 89 409 26 8
Aug ~08-20 5.9 320.1 28 61 5 450.7 27 16 27 4209 | 2. 7
Aug 2-08-20 5.4F 540.7 26. - 1 364 26, ] 7.04 464.5 25. 10
Aug -08-20 B8 226. 28. 2 92 379, 28, 25 7.12 496.2 28, 8
Aug 4-08-20 74 207. 26. z 79 408. 25, 63 81 443. 26, 200
Aug | 15-08-20 38 233, 20. : 0 327. 212 - .78 330. 0.9 -
Aug 6-08-20 74 a2, 21 = E 272, 214 = a7 359, 1.4 -
Aug 7-08-20 95 294, 22.1 1096 7.0 247 228 i 14 326. 232 20
Aug 3-08-20 54 808 28. - 6.84 372 28. 24 7.22 74, 28, 7
Aug 3-08-20 2002 25, 163 7.01 297. 25.4 28 14 446 26. 24
Aug | 20-08-20 76 254.6 25, = 7 474.1 25.4 10 7.0 477 25. 16
Aug -08-20 68 300, 27. = 54 307 27.7 5 6 303. 27, 0
Aug 2-08-20 84 02. 22. 5 85 3817 233 Z 83 341 22 :
Aug 3-08-20 73 49, 23, - 81 330.2 23.4 : 93 502. 23. :
Aug 4-08-20 05 40.5 26. 277 95 226.6 26.1 7 82 470, 26. 24
Aug | 25-08:20 85 259.4 26. 743 84 318, 27 86 394 25. 30
Aug | 26-08-20 86 2956 23, - 88 295.4 24.1 85 3945 74, 5
Aug | 27-08-20 Xi 562 26.4 340 73 2998 26.7 99 4122 26.4 7
Aug | 28-08-20 53 212.2 25. Z 89 282.1 252 84 411 253 ia
Aug | 29-08-20 62 98.1 21, = 74 312.9 22. > 78 40E 217 P
Aug | 30-08-20 93 235.4 23, B a4 341 = 95 416 738 -
Aug | 31-08-20 79 203.5 24 130 6.8: 2283 7 82 414.3 24 70
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