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1. Executive Summary

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

The monitoring record from October 2019 to March 2020 according to the
Environment Monitoring Plan is submitted in conformity with the provision of
Chapter 9.1, Table 9.1-2 and 9.2, Table 9.2-2 Content of the EIA Report of Thilawa
SEZ Development Project (Zone A).

2. Summary of Monitoring Activities

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

We already submitted EMP for TSEZ Zone-A as following table.

Rin:rt Description Phase Submission
1 Environmental Monitoring Report | Phase-1 Operation Phase April, 2016
2 Environmental Monitoring Report | Phase-1 Operation Phase October, 2016
3 Environmental Monitoring Report | Phase-1 & 2 Operation Phase | April, 2017
4 Environmental Monitoring Report | Phase-1 & 2 Operation Phase | October, 2017
5 Environmental Monitoring Report | Phase-1 & 2 Operation Phase | April, 2018
6 Environmental Monitoring Report | Phase-1 & 2 Operation Phase | October, 2018
7 Environmental Monitoring Report | Phase-1 & 2 Operation Phase | April, 2019
8 Environmental Monitoring Report | Phase-1 & 2 Operation Phase | October, 2019
9 Environmental Monitoring Report | Phase-1 & 2 Operation Phase | April, 2020

Report (No.9) 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;

Required clear guideline for the reference and target standard of water (such as
surface water, wastewater, ground water etc.) in order to report TSEZ discharging
impact.

¢) Number and type of non-compliance with the EMP and proposed remedial
measures and timelines for completion of remediation;
None

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




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

3. Monitoring Result

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

Monitoring Plan (Operation Phase)

Category Ttem Location Frequency Remark
1 week each in
e oint dryv and  wet | February 2020, Air
Air Quality NOs, SO, CO, TSP, PMo PEpEes i P season (First 3 | quality monitoring
ingide TSEZ Zone-A area ; )
yvears after | report (Bi-Annually)
operation stage)
W S5, ,
Bgtegg};{l p;ggur?-foi};; Bi-monthly for | October 2019 and
'T-I\i ’I"P, (:oloz: N T Discharging points and water, February 2020, Water
HS 2 H (,N dil St rease‘ reference points (6 points) | temperature, pH, | and waste water quality
For‘ma] de};v de Piem]s, which including outflow of | 8S, DO, BOD, | monitoring report (Bi-
Water Quality g : Y5 1 retention pond to the river | COD, T-Coliform, | Monthly)
Cresols Free Chlorine, Zine -
e T Y C.cx er? (1 point) T-N, T-P, Color | December 2019, Water
Niercur A C‘a dn‘ﬁﬂm‘ Well in the Monastery and odor and wastewater quality
Bariumyr Seieniur;i Iea(i (1 point) Bi-annually for all | monitoring report (Bi-
and Nickel L parameters Annually)
Status of non-hazardous Twice/ year Genaral waste  disposal
oy record (Waste generated
W waste management 3 . (Submission of
aste 3 Each tenant : from common area of
Status of hazardous waste environmental psy :
7 I'SEZ and Admin
management reports by tenants
complex)
Noise level at the monastery gne m::: dm ei:::l February 2020, Noise
Noise and and residences to check Baok tehuit agqon (First 3 and vibration
Vibration effect of buffer zone for SR : ;after Monitoring Report (Bi-
sound proofing to e Annually)
operation stage)
Ground Grpatnd : i Representative site Refer to Environmental
. Consumption of ground Pre Weekly o
Subsidence eas ety (1 point) Monitoring form
Twice/ year
; Status offensive odor control (Submission of | Refer to Environmental
Offensive Odor by tenants Each tensant environmental Monitoring form
report by tenants)
Bottoin Sediment Combined  with  water | Same as water quality Sz:‘h?t %5 Waer Refer to Environmental
quality monitoring monitoring g Monitoring Form
monitoring
Hydrological Combined with ground | Same as ground fa;n ?d as: ground Refer to Environmental
situation subsidence monitoring subsidence monitoring SubRaencs Monitoring Form
monitoring
Risk for infectious Twmeh_{ea\_r
2 Status of measures of (Submission of
disease such as : ; . Each tenant >
AIDS/HIV infectious disease environmental
report by tenants) Refer to Environmental
Working Prehension of condition of Toricaivear Monitoring form
conditions occupational safety and (Subm)i‘;sion of
(including health Work site envi.m:;men tal
occupational Prehension of infectious )
safety) disease report by tenants
Accident Existence of accident Work site As occagion arise

*Remark: Each locator will report their monitoring result directly to Environmental
Section, One Stop Service Center, Thilawa SEZ Management Committee.
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY October - 2019)

CHAPTER 1: INTRODUCTION

1.1 General

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

2.1 Monitoring Items

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

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

Table 2.1-1 Momtormg Items for Water Quallty

No. Parameters | Sw-1 sw-z - SwW-4 SW—S 'SW:G-:_ ‘GW-1 | Remarks
1 Water Temperature o o o o o o On-site measurement
2 | pH o o] o) o! o o On-site measurement
3 | DO o o o o o o On-site measurement
4 | BOD 5 o o o o] o o Laboratory analysis
5 | COD cn o o fo) o o) o) Laboratory analysis
6 | Total Nitrogen o o o o o 0 Laboratory analysis
7 | Suspended Solids o o o 0 o o Laboratory analysis
8 | Total Coliform o o o o o a Laboratory analysis
9 | Total Phosphorous o o] o 0 o e} Laboratory analysis
10 | Color o o o o o 0 Laboratory analysis
11 | Odor o o o) o o o Laboratory analysis
12 | Oil and Grease (Self-monitoring) o o o o o o Laboratory analysis
13 Total Dissolved Solids 5 & - 5 &5 . Laboiatiry analysis
(Self- monitoring)
14 | Iron (Self- monitoring) a o o 0 Laboratory analysis
15 | Mercury (Self- monitoring) o e} [e) o o Laboratory analysis
16 E;:;f':f;ﬁt;?:g) o - - o - o Laboratory analysis
17 | Flow Rate o = o - o - On-site measurement

Source: Myanmar Koei International Ltd

2.2 Description of Sampling Points

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

Table 2 2-1 Outline of Samplmg Points

No. | Staton | ~ Detailed Information
Coordlnate N - 16° 40" 13 SUE= 96° 16' 39.8"
1 SW-1 Loecation - Outlet of Retention Pond

Survey Item — Surface water sampling and water flow rate measurement.
Coordinate - N - 16° 40' 20.69". E - 96° 17" 18.04"

2 Sw-2 Location - Upstream of Shwe Pyauk Creek

Survey Item — Surface water sampling.

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

3 SW-4 | Location - Downstream of Shwe Pyauk Creek

Survey ltem — Surface water sampling and water flow rate measurement.
Coordinate- N - 16° 40' 10.7", E - 96° 16' 22.6"

4 SW-5 Location - Outlet of Retention Canal

Survey Item — Surface water sampling.

Coordinate- N - 16° 40'27.13", E - 96° 16' 30.68"

5 SW-6 Location - Outlet from STP to Retention Pond
Survey Item — Surface water sampling and water flow rate measurement.
- Coordinate- N - 16° 40" 16.96", E - 96° 16' 34.01"
6 GW-1 Location - In Moegyoe Swan Monastery

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




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
{Bi-Monthly Monitoring in FY October - 2019)

SW-1

SW-1 was collected at the discharge point of retention pond which is located in the east of Moegyoe Swan
monastery. The distance is about 530 m downstream of SW-6. This drainage is flowing from north to south
and then connected to the Shwe Pyauk creek through earth drain. The water quality of this monitoring point
has been influenced by the water from downstream due to flow back by tidal fluctuation. In addition, it
seems that a part of wastewater from monastery has reached to the culvert in the SEZ area and discharging
to the retention pond.

SW-2 (Reference Point)

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

SW-5

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

SW-6

SW-6 was collected at the drain outlet of centralized STP which is located in the north of Moegyoe Swan
monastery compound and retention pond (SW-1). Then the treated water is flowing to the retention pond.
The distance is about 530 m upstream of SW-1.

GW-1 (Reference of Existing Tube Well)
GW-1 was collected from tube well as ground water sample. It is located in the compound of Moegyoe

Swan monastery. The depth of the tube well is about 62 m below ground level. The surrounding areas are
Zone A in the west, retention pond in the east and Dagon- Thilawa road in the south respectively.
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2.3 Monitoring Method

All water samples were collected with cleaned sampling 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 Anal_ytic 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 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 Iron APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
15 Total Dissolved Solids APHA 2540 C (Total Dissolved Solids Dried at 180°C Method)
16 Escherichia Coli APHA 9221 F (Escherichia Coli Procedure Using Fluorogenic Substrate)
; Detection of Electromagnetic Elements
4 il (Real-time measuremen% by UC-200V Digital Current Meters)

Source: Myanmar Koei International Ltd

2.4 Monitoring Period

Water quality and water flow rate monitoring conducted on 21 October 2019 and sampling time is shown
in Table 2.4-1 to avoid tidal effect. The tide record for Yangon River, Myanmar on 21 October 2019 is
shown in Table 2.4-2.

Table 2.4-1 Sampling Time of Each Station

No. Station Sampling Time
1 SW-1 21/10/2019 10:07
2 SW-2 21/10/2019 14:24
3 SW-4 21/10/2019 09:09
4 SW-5 21/10/2019 10:42
5 SW-6 21/10/2019 11:03
6 GW-1 21/10/2019 15:25

Source: Myanmar Koei International Ltd

Table 2.4-2 Tide Record for Yangon River, Myanmar

Date Time | Height Tide Conditions
03:29 1.71 Low Tide
08:34 5.10 High Tide
210020019 1607 | 146 Low Tide
21:41 4.68 High Tide

Source: Myanmar Port Authority, Tide Table for the Yangon River and
Elephant Point, 2019
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2.5 Monitoring Results

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

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

As the comparison with the target value, the results of suspended solids (SS), total coliform and iron
exceeded than the target values.

As for the result of SS., the result at the outlet of the centralized STP (SW-6) complied with the target value,
It implied that effluents from each locator was treated well by the STP. On the other hand. results at the
monitoring points of retention pond (SW-1) before discharging to creek, exceeded the target value due to
the surface water run-off from bare land in Zone A.

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

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

As for the result of the iron, the result at the outlet of the centralized STP (SW-6) complied with the target
value. It implied that effluents from each locator was treated well by the STP. On the other hand, the result
at the monitoring point of retention pond (SW-1) slightly exceeded the target value. The possible reason
may be 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 result in SW-1 is 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 on All Discharges and Gates

 Target Value
o - d = - A (Reference Value
No. Parameters Unit SW-1 SW-5 SW-6 for Self-
Monitoring)
1 |Temperature € 31 32 30 <35
2 |pH - 8.7 82 6.9 6~9
3 |Suspended Solid (SS) mg/L 96.00 46.00 4.00 50
4 |Dissolved Oxygen (DO) | mg/L 8.94 6.55 5.84 -
5 |BOD (5) mg/L 9.03 532 2.33 30
6 |COD(Cr) mg/L 25.3 37.2 6 125
7 |Total Coliform MEIY 930 820 240 400
100m]
Total Nitrogen
8 |rny mg/L 5 1.8 113 80
g |Lotal Pdphirons mg/L. 0.087 0.197 0.439 2
(T-P)
TCU
10 |Color (True Color Unit) 4.52 4.59 2.82 150
TON
11 |Odor (Threshold Odor 1 1 1 -
Number)
12 |Oil and Grease mg/L <3.1 <3.1 <31 10
13 [Mercury mg/L <0.002 <0.002 <0.002 0.005
14 |lron mg/L 3.710 2.630 0.068 3.5
15 |Total Dissolved Solids mg/L 410 186 506 2000
16 |Escherichia Coli MPN/I0OmI (SW)| 9.2 2.0 ; g
3 ' ' (CFU/100ml)
17 |Flow Rate m'/s 0.02 - 0.02 -

Note: Red color means exceeded value than target value
*Note: Based on the water utilization at discharged creek, water quality C of quality standard for water baths in Japan, (Ministry
of Environment, 1997) 15 set as a reference value for self-monmitoring of E. ¢oli for surface water monitoring However, due to
limitation of capacity for analytical laboratory in Myanmar, the method to analyze the "Colony Forming Unit (CFU)" is not
available in Myanmar. Therefore, the results of “Most Probable Number (MPN)" are assumed similar to CFU values and compared
with reference values. Once the method to analyze the CFU will be available in Myanmar, the analytical method will be changed.
According to the quality standard for water baths in Japan, (Ministry of Environment, 1997), in case of E.Coli result is exceeding

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

Source: Myanmar Koei Intemmational Ltd.
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2.5.2 Results of Reference Monitoring for Comparison with Discharged Points and
Baseline of Discharged Creek

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

As the comparison with the target value, the results of Suspended Solid (SS), total coliform and iron
exceeded than the target value,

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

As for the result of total coliform of surface water, results at surface water monitoring points (SW-2 and
SW-4) exceeded the target value due to two expected reasons; i) runoff of animal waste from the
undeveloped area and delivered from local industrial zone and illegal dumping site from outside of Thilawa
SEZ in the upstream area, and ii) delivered from surrounding area by tidal effect.

As for the result of iron, the result at the monitoring point of surface water monitoring point (SW-2 and
SW-4) exceeded the target value. The possible reasons may due to the influence of natural origin (iron can
reach out from soil by run-off). In Yangon, soil is naturally rich in iron. However, since it cannot reach to
the conclusion of what is the reason for this result, the periodic monitoring will be necessary.
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Table 2.5-2 Result of Water Quality Survey for Reference Monitoring Points for Comparison with
Discharging Points and Baseline of Discharged Creek

e [ Target Value
No. Parameters Unit SW-2 SW-4 GW-1 (Reference Value
for Self-Monitoring)
1 |Temperature C 31 29 29 <35
2 |pH - 7.9 7.6 8.2 6~9
3 |Suspended Solid (SS) mg/L. 70.00 194.00 2.00 50
4 |Dissolved Oxygen (DO) mg/L 4.75 7.43 5.61 -
5 |BOD (5) mg/L 6.81 8.52 7.22 30
6 |COD (Cr) mg/L 29.3 12.5 9.4 125
7 |Total Coliform VRN >160000 35000 49 400
100m]
8 (TT"_‘;'}N““’S““ mg/L 2.4 2.9 1.5 80
g |fomlFhosphirons g/l 0.091 0.098 0.09 2
(T-P)
10 |Color {Tﬁi Coloriatiy | 1229 3.78 1.16 150
TON
11 |Odor (Threshold Odor 1 1 1 -
Number)
12 |0il and Grease mg/L <3.1 <31 < 3.1 10
13 |Mercury mg/L <0.002 < 0.002 <0.002 0.005
14 |Iron mg/L 4,052 11.186 0.478 3.5
15 |Total Dissolved Solids mg/L 196 278 1390 2000
MPN/100ml* ) ) ) (1.000)*
16 |Escherichia Coli S;’Uf\:a’lﬂﬂm]** <ii (Crllé.r'ol)(i(lml)
(GW) ) ) j (MPN/100m1)
17 |Flow Rate m?/s - 0.51 - -

Note: Red color means the exceeded results than target value

*Note' Based on the water utilization at discharged creek, water quality C of quality standard for water baths in Japan, (Ministry of Environment,
1997) 1s set as a reference value of self-monitoring for surface water monitoring. However, due to limitation of capacity for analytical laboratory in
Myanmar, the method to analyze the "Colony Forming Unit (CFU)" is not available in Myanmar. Therefore, the results of “Most Probable Number
(MPN)" are assumed similar to CFU values and compared with reference values, Once the method to analyze the CFU will be available in Myanmar,
the analytical method will be changed

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

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

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

As for the result of SS, total coliform and iron at the outlet of the centralized STP (SW-6) complied with
the target value. It may prove that effluent from each locator was treated well by the STP. On the other
hand. the parameters of SS, results at the monitoring points of retention pond (SW-1) before discharging to
creek, exceeded the target value due to the expected reason; surface water run-off from bare land in
Zone A.

Moreover, the parameters of total coliform at retention pond (SW-1) and retention canal (SW-5) exceeded
the target values in this period for main discharged points of Thilawa SEZ Zone A. In addition. according
to the result of self-monitoring of E. coli at retention pond (SW-1) and (SW-5), result was under the
reference value. Therefore, although the target value of total coliform was exceeded at monitoring point
(SW-1) and (SW-5), but it is considered that there is no significant impact on human health.

As for the result of the iron, the result at the monitoring point of retention pond (SW-1) slightly exceeded
the target value. The possible reasons 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 for the result of the iron, the result at the
monitoring point of retention pond (SW-1) exceeded the target value may be 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 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.

As for parameters of SS, total coliform and iron in surface water exceeded the target values at reference
monitoring points. The expected reasons for exceeding the target value of SS at (SW-2 and SW-4) are
delivered from upstream area such as natural origin and wastewater from local industrial zone which is
outside of Thilawa SEZ and influence by water from the downstream due to flow back by tidal fluctuation.

The expected reasons for exceeding the target values of total coliform at (SW-2 and SW-4) are by natural
origin (natural bacteria existed).

The expected reasons for exceeding the target values of iron at SW-2 and SW-4 may be due to the influence
of natural origin (iron can reach out from soil by run-off). In Yangon, soil is naturally rich in iron. 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 A, the following action may be taken
to achieve the target levels of SS, total coliform, iron and appropriate water quality monitoring:

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

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

End of the Document
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FOR DISCHARGED POINTS OF THILAWA SEZ ZONE A
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH

DISCHARGED POINTS AND BASELINE OF DISCHARGED CREEK
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FOR DISCHARGED POINTS AND AFTER CENTRALIZED STP

DOoOwWA GOLDEN DOWA ECO-5YSTEM MYANMAR CO., LTD. &
Lot No E1. Thilawa SEZ Zone A, Yangon Reglon, Myanmar E=) .
Phone No Fax No: {+95) 12309051 )
motivate cur pia net
Doc No: GEM-LB-ROOME/00
Pagelofi

Report No. : GEM-LAB-201910188
Revision No, : 1
Report Date : 31 October, 2019
Application No. : 0001-C001

Analysis Report

Client Name :  Myanmar Koei International LTD (MKI)
Address : N, 36/A, Lst 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-SwW-1-1021 Sampling Date : 21 October, 2019
Sample No. : W-1910167 Sampling By : Customer
Waste Profile No. : - Sample Received Date : 21 October, 2019
No. Parameter Method Unit Result LOQ
1 S5 APHA 2540D (Dry at 103-105'C Method) mg/l 96.00 _
2 |BOD (5) APHA 5210 B {5 Days BOD Test) mg/l 9.03 g.00
3 |COD (Cn) APHA 52200 (Close Reflux Colorimetric Method) mg/! 25.3 0.7
4 |Total Coliform APHA 92218 (Standard Total Coliform Fermentation Technique) | MPN/100m| 930 1.8
5 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) mg/l 5 o
& |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/l 0.087 0.050
7 |Color APHA 2120C (Spectrophotometric Method) TCU 4.52 0.00
8 |Odor APHA 2150 B (Threshold Odor Test) TON 1 0
Remark LOQ - Limit of Quantitation

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

—  lag|
&w mens

Approved By :

Ni Ni Aye Lwin Tomoya Suzuki (¢t 31,2019
Assistant Manager ———— e Director
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DOWwWA GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD. @
Lot Mo E1, Thilawa SEZ Zone A, Yangon Region, Myanmar &% .

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

Doc No: GEM-(B-RO04E/0D

Pagelofl
Report No. | GEM-LAB-201910189
Revision No. : 1
Report Date : 31 October, 2019
Application No. : 0001-C001
Analysis Report
Client Name : Myanmar Koel International LTD (MKI)
Address ¢ No, 36/A, 1st Floor, Grand Phe Sein Condominium, Pho Sen Road, Tamwe Township, Yangon, Myanmar.
Project Name :  Environment Monitoring report for Zone A& B
Sample Description
Sample Name . MKI-Sw-5-1021 Sampling Date : 21 October, 2019
Sample No. W 1910168 Sampling By : Customer
Waste Profile No. = Sample Received Date : 21 October, 2019
No.‘ Parameter Method Unit Result LOQ
1 IS5 APHA 25400 (Dry at 103-105'C Method) mag/l 46.00 =
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mg/l 5.32 0.00
3 |COD (Cr) APHA 5220D (Close Reflux Colorimetric Method) mgy| 37.2 0.7
4 |[Total Coliform APHA 92218 (Standard Total Coliform Fermentation Technigue) | MPN/100m| 820 1.8
5 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) mg/| 1.8 o
6 |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/! 0.197 0.050
7 |Color APHA 2120C (Spectrophotometric Method) TCuU 4.59 0.00
8 |[Odor APHA 2150 B (Threshold Cdor Test) TON 1 0
Remark LG - Limit of Quant:itation

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,
22rd edibon

Analysed By : Approved By :

i
Ni Ni Aye Lwin E M ' :moya suzuki Oct 31,2019

Assistant Manager Director
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Da wn 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

Pagelofi
Report No. : GEM-LAB-201910190
Revision No. : 1
Report Date : 31 October, 2019
Application No. : 0001-C001
Analysis Report
Client Name ¢ Myanmar Koei International LTD (MKI)
Address : Mo, 36/A, Ist Floor, Grand Pno Sein Condominium, Pho Sein Road, Tamwe Township, Yangan, Myanmar
Project Name . Environment Monitoring report for Zone A & B
Sample Description
Sample Name . MKI-5W-6-1021 Sampling Date : 21 October, 2019
Sample No. . W-1910169 Sampling By : Customer
Waste Profile No. @ - Sample Received Date : 21 October, 2019
No. Parameter Method Unit Result LoQ
1 |55 APHA 25400 (Dry at 103-105'C Method) mg/l 4.00 =
2 [BOD (5) APHA 5210 B (5 Days BOD Test) mg/l 2.33 0.00
3 |COD (Cr) APHA 52200 (Close Reflux Colorimetric Method) ma/l 6 0.7
4 |Total Coliform APHA 92218 {Standard Total Coliform Fermentation Technique) | MPN/100ml 240 18
5 |Total Nitrogen HACH Method 10072 (TNT Persuifate Digestion Method) mg/l 11.3 0
& |[Total Phosphorous APHA 4500-P E (Ascorbic Acld Method) mg/l 0.439 0.050
7 |Color APHA 2120C (Spectrophotometric Method) TCu 2.82 0.00
§ |Odor APHA 2150 B (Threshold Odor Test) TON 1 0
Remark :  LOQ - Limit of Quantitation
APHA - American Public Health Association (APHA), the American Water Works Association (AWWA), and the
‘Water Environment F ation (WEF), dard | for the E 1 of Water and Wastewater,
22nd edition
Analysed By : ! Approved By :
LAB
Oct 31 2019 | . l '
Ni Ni Aye Lwin | Tomoya Suzuki Octay 2019
Assistant Manager et e e ——— et Director

A2-3




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY October —2019)

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

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

Phone No Fax No: (+55) 1 2309051
maotivate our planet

Doc No: GEM-L8-RO04E /00

Pagelofl
Report No. : GEM-LAB-201910191
Revision No. : 1
Report Date . 31 October, 2019
Application No. : 0001-C001
Analysis Report
Client Name :  Myanmar Koei International LTD (MKI)
Address ¢ No, 36/A, 1st Fioor, Grand Pha Sein Congominium, Pho Sein Road, Tamwe Township, Yangon, Myarmar
Project Name Environment Monitoring report for Zone A& B
Sample Description
Sampie Name : MKE-SW-2-1021 Sampling Date - 21 October, 2019
Sample No. W-1910170 Sampling By Customer
Waste Profile No. @ - Sample Received Date 21 October, 2019
No. Parameter Method Unit Result LoQ
1 |58 APHA 2540D (Dry at 103-105'C Method) mg/l 70.00
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mg/l 6.81 0.00
3 |COD (Cr) APHA 52200 (Close Reflux Colorimetric Method) mg/! 293 0.7
4 |Taotal Colifarm APHA 92218 (Standard Total Coliform Fermentation Technigue) | MPN/100mi| > 160000 18
S |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) mg/l 2.4 [+]
& |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/l 0.091 0.050
7 |Color APHA 2120C (Spectrophatametric Method) TCU 12.20 0.00
8 |Odor APHA 2150 8 (Threshold Odor Test) TON 1 0
9 |0il and Grease APHA 55208 (Partition-Gravimetnc Method) mg/l < 31 31
10 [Chromium APHA 3120 B (inductively Coupled Plasma (ICP) Method) mg/l 0.008 0.002
Remark LOG - Limit of Quantitation

APHA - Amer<an Public Health Association (APHA), the Amencan Water Works Associabicn (AWWA), and the
Water Environment Federaban (WEF), Standard Methods for the Examirabon of Water and Wastewaler,
22nd edition

Analysed By :

e e et

. | AB | AR |

' Tomoya Suzuki Ocl 31,2019
Assistant Manager — e Director

NI Ni Aye Lwin
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY October —2019)

DowaAa

Client Name
Address

Project Name

Sample Description

Sample Name
Sample No.

Waste Profile No.

GOLDEN DOWA ECD-SYSTEM MYANMAR CO, LTD
Lot No E1. Thilawa SEZ Zone A, Yangon Region, Myanmar
Phone No Fax No: [+395) 1 2309051

Report No. @
Revision No. :
Report Date :

Application No. :

Analysis Report

Myanmar Koei International LTD (MKI)

No, 36/A, 1st Floor, Grand Pho Sein Condominium, Pho Sein Road,

Environment Monitering report for Zone A & B

MKI-SW-4-1021
W-1910171

Sample Received Date

Sampling Date |

‘®

motivate our planet

Doc No: GEM-LB-RO04E/00
Pagelofl

GEM-LAB-201910192
1

31 October, 2019
0001-C001

Tarnwe Township, Yangon, Myanmar.

21 October, 2019
Customer

21 October, 2019

Sampling By :

No. Parameter Method Unit Result LoQ
1 |SS APHA 25400 (Dry at 103-105'C Method) mg/l 194.00
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mg/l 8.52 0.00
3 |COD (Cr) APHA 52200 (Close Reflux Colorimetric Method) mg/l 12.5 0.7
4 |[Total Coliform APHA 92218 (Standard Total Coliform Fermentation Technique) | MPN/100ml 35000 1.8
5 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Method) mag/t 2.9 4]
& |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/l 0.098 0.050
7 |Color APHA 2120C (Spectrophotometric Methed) TCU 3.78 0.00
8 |Odor APHA 2150 B (Threshold Odor Test) TON 1 ¢}
9 |Ofl and Grease APHA 55208 (Partition-Gravimetric Method) mg/| <31 3.1
10 |Chromium APHA 3120 B (Inductively Coupied Plasma (ICP) Method) mag/! 0.022 0.002

Remark LOG - Limit of Quantitation
APHA - American Public Health Assaciation [APHA), the American Water Works Association (AWWA), and the
Water Environment Federation {WEF), Standard Metheds for the Examination of Water and Wastewater,
22nd edition
-—
Analysed By : | Approved By :
{ L i
Oct 34,2019 | Vo
| > A g i
' Lwi
Ni Ni Aye Lwin Tomoya Suzuki ()¢t 31,2019

Assistant Manager

A2-5
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY October — 2019)

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

Fhone No Fax No- (+95) 1 2309051
motivate our planet

Doc No: GEM-LB-RDO4E /D0

Pagelofl
Report No. : GEM-LAB-201910193
Revision No. @ 1
Report Date : 31 October, 2019
Application No. . 0001-C001
Analysis Report
Client Name :  Myanmar Koei International LTD (MKI)
Address No, 36/A, 1st Fioor, Grard Pho Sein Condominium, Pho Sein Road, Tamwe Township, Yangon, Myanmar
Project Name :  Environment Monitoring report for Zone A & B
Sample Description
Sample Name MK1-GW-1-1021 Sampling Date : 21 Cctober, 2019
Sample No. © o W-1910172 Sampling By : Customer
Waste Profile No. " Sample Recelvad Date : 21 October, 2019
No. Parameter Method Unit Result LOQ
1 |SS APHA 25400 (Dry at 103-105'C Method) mg/l 2.00
2 |BOD (5) APHA 5210 8 (5 Days BOD Test) mg/ 7.22 0.00
3 |COD (Cr) APHA 52200 (Close Refiux Colarimetnic Method) mg/| 9.4 0.7
4 |Total Coliform APHA 92218 (Standarc Total Colform Fermentation Technigue) | MPN/100m! 49 1.8
5 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Mathod) mg/fi 1.5 0
& |Totat Phosphorous APHA 4500-P E (Ascorbic Acid Method) mg/i 0.09 0.050
7 |Color APHA 2120C (Spectrophotometric Method) TCu 1.16 0.00
8 |Odor APHA 2150 B (Thresnolg Odor Test) TON 1 Q
Remark LOQ - Limit of Quantitation
APriA - Amencan Public Health Assocation (APHA], the Amencar Water Warks Assaciation (AWWA), and the
Water Environmert Federation (WEF), Standard Methods for the E ton of Water and Wastewater,
212nd edimion

Analysed By : ) Approved By :
" LAB
: i 1,20 [
Ni Ni Aye Lwin | Tomoya Suzuki Ot 31,2019

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



FOR DISCHARGED POINTS AND AFTER CENTRALIZED STP

DOwae GOLDEN DOWA ECO-SYSTEM MYANMAR €O, LTD &
Lot No EL. Thilawa SEZ Zone A, Yangon Region, Myanmar ) .

Phone No Fax No. {=95) 1 2309051 )
motivate our planet

Doc No: GEM-LB-RDO4E /00

Pagelnfl
Report No. : GEM-LAB-201910165
Revision No. : 1
Report Date : 31 October, 2019
Application No. : 0001-C001
Analysis Report
Chent Name . Myanmar Koei International LTD (MKI)
Address : No, 36/A, 1st Floor, Grand Pho Sein Condominium, Pho Sein Road, Tamwe Township, Yangan, Myanmar.
Project Name :  Environment Monitaring report for Zone A& B
Sample Description
Sample Name MKI-SW-1-1021 Sampling Date ; 21 October, 2019
Sample No. W-1910154 Sampling By : Cust
Waste Profile No. - Sample Received Date : 21 October, 2019
No. Parameter Method Unit Result LoQ
1 |[Escherichia Coll APHA 9221 F Escherchia Coli Procedure Using Fluarogenic Substrate | MPN/100mI 9.2 1.8
Remark LOQ - Lmit of Quantation

APHA - Amencan Public Health Association (APHA), the American Water Works Association (AWWA), s~ Lhe
‘Water Environment Federation {WEF), Slandard Methods for the Examination of Water and Wastewater,

22nd eaition
Analysed By : Approved By :

e — e —————— T ——

LAB i ox

l S8 01 o | 2 - wilh
MNi Ni Aye Lwin Tamaoya Suzuki

! ! dyaSuzid Gy h.sui
Assistant Manager | B Director

II Ii

1
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nowa GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD &
Lot No 1. Thilawa SEZ Zone A, Yangon Region, Myanmar o .

Phene No Fax No: (+95) 12308051 3
motivate our planet

Dot No: GEM-LB-RDDSE/00

Pagelofl
Report No. : GEM-LAB-201910166
Revision No. @ 1
Report Date : 31 October, 2019
Application No. : 0001-C001
Analysis Report
Client Name ¢ Myanmar Koei International LTD {MKI}
Address ¢ No, 36/A, 1st Floor, Grana Pho Sein Congominium, Pho Sein Road, Tamwe Township, Yangon, Myanmar
Project Name : Environment Monitoring report for Zone A & B
Sample Description
Sample Name MKI-SW-5-1021 Sampling Date - 21 October, 2019
Sample No. ¢ W-1910155 Sampling By : Customer
Waste Profile No T - Sample Received Date : 2] October, 2019
No. Parameter Method Unit Result LoOQ
1 |Escherichia Coll APHA 9221 £ Escherichia Coli Procedure Using Fluorogenic Substrate | MPN/100mi 20 1.8
Remark . LOG - Limit of Quantitation

APHA - american Public Health Association (APHA), the American Water Works Association [AWWA), and the
Water Environment Federation (WEF), Slandard Methods for the Examination of Water and Wastewaler,
22nd ediion

Analysed By : Approved By :

LAB )
NI Ni Aye Lwin [f GEM . TomuvaSUZUk'Qg.ghpmﬁ

Assistant Manager i Director

A3-2




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

DoOwA

Client Name

Address

Project Name

Sample Description
Sample Name
Sample No

Waste Profile No

GOLDEN DOWA ECO-SYSTEM MYANMAR CO, LTD [ ]
Lot No E1. Thitawa SEZ Zone A, Yangon Region, Myanmar [s) .

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

Doc No: GEM-LB-ROD4E/00
Pagelofl

Report No. : GEM-LAB-201910168
Revision No. @ 1
Report Date : 31 October, 2019
Application No. : 0001-C001

Analysis Report
Myanmar Koei International LTD (MKI)

No, 3&/A, 1st Floor, Grand Pho Sean Congom nium, Pho Sein Road, Tamwe Township, Yangon, Myanmar

Environment Monitonng report for Zone A & B

MKI-GW-1-1021 Sampling Date : 21 October, 2019
W-1910157 Sampling By ©  Customer
Sample Received Date . 21 October, 2019

No. Parameter

Method Unit | Result | LOQ

1 [Escherichia Coli

AFHA 9271 F Escherichia Coll Procedure Using Fluorogenic Substrate | MPN/100mI <1.8 1.8

Remark

LOQ - Lmit of Quantitation

APHA - American Public Heallh Association [APHA), the Amencan Water Works Assooanon (AWWA), and the
Water Envirgnment Federation (WEF), Standard Methods for the Examinaton of Water and Wastewater,
22nd editon

Analysed By . Approved By

Jzﬁi AN+ B

Ni Ni Aye Lwin

| Tomoya Suzuki O& a".'nﬁl?
Assistant Manager Director

A3-3




APPENDIX-4 LABORATORY RESULTS (SELF-MONITORING)



Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY October - 2019)

FOR DISCHARGED POINTS AND AFTER CENTRALIZED STP

DowaA GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD. @«
Lot No E1. Thilawa SEZ Zore A, Yangon Region, Myanmar o .

Phone No Fax No: (+95) 1 2305051
motivate our planet

Doc No: GEM-LB-ROO4E/00

Pagelofl
Report No. : GEM-LAB-201910180
Revision No. : 1
Report Date : 31 October, 2019
Application No. : 0001-C001
Analysis Report
Client Name 1 Myanmar Koel International LTD (MKI)
Address 1 No, 36/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-1-1021 Sampling Date : 21 October, 2019
Sample No. ¢ W-1910159 Sampling By : Customer
Waste Profile No. @ - Sample Received Date : 21 October, 2019
No. Parameter Method Unit Result LOQ
1 |Oil and Grease APHA 55208 (Partition-Gravimetric Method) mag/| < 3.1 3.1
2 |TDS APHA 2540 C (Total Dissolved Solids Dried at 180'C Method) mag/l 410
3 {Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/| = 0.002 0.002
4 (Iron APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/| 3.710 0.002
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 :

L

E M ! Tomoya Suzuki Oct 31,2019

Assistant Manager -'_ Director

NI Ni Aye Lwin

A4-1




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A

(Bi-Monthly Monitoring in FY October - 2019)

DowaA

Client Name

Address

Project Name

Sample Description
Sample Name
Sample No.

Waste Profile No.

GOLDEN DOWA ECO-5YSTEM MYANMAR CO., LTD, 123
Lot No E1. Thilawa SEZ Zone A, Yangon Region, Myanmar. f=3 .

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

Doc No: GEM-LB-ROC4E/0D
Fagelofl

Report No, : GEM-LAB-201910181
Revision No. : 1
Report Date : 31 October, 2019
Application No. : 0001-C001

Analysis Report
Myanmar Koei International LTD (MKI)

No, 36/A, 1st Floor, Grand Pho Sein Condominium, Pho Sein Road, Tamwe Township, Yangon, Myanmar.

Environment Monitoring report for Zone A & B

MKI-SW-5-1021 Sampling Date : 21 October, 2019
W-1910160 Sampling By :  Customer
- Sample Received Date : 21 October, 2019

No. Parameter Method Unit Result LOQ
1 |0il and Grease APHA 55208 (Partition-Gravimetric Method) mag/| < 3.1 3.4
2 [TDS APHA 2540 C (Total Dissolved Solids Dried at 180'C Method) ma/fl 186
3 [Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/l =< 0.002 0.002
4 |lron APHA 3120 B (Inductively Coupled Plasma (1CP) Method) mag/fl 2.630 0.002

Remark LOQ - Umit 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 : e e e 1) Approved By :
LAB .
| —0cl a1 20 > A A
‘ g
Ni Ni Aye Lwin | G E M Tomoya Suzuki (et 31,2019
Assistant Manager | Director

A4-2



Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY October - 2019)

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

Phone No Fax No: (+95) 1 2305051
maotivate our planet

Doc No: GEM-LB-RODAE /00

Pagelofi
Report No. : GEM-LAB-201910182
Revision No. : 1
Report Date : 31 October, 2019
Application No. : 0001-C001
Analysis Report
Client Name : Myanmar Koei International LTD (MKI)
Address 1 No, 36/A, 1st Fioor, 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-6-1021 Sampling Date : 21 October, 2019
Sample No. . W-1910161 Sampling By : Customer
Waste Profile No. @ - Sample Received Date : 21 October, 2019
No. Parameter Method Unit Result LOQ
1 |Oil and Grease APHA 55208 (Partition-Gravimetric Method) mag/l <31 31
2 (TDS APHA 2540 C (Total Dissolved Solids Dried at 180°C Method) mg/i 506
3 |[Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/i < 0.002 0.002
4 |lron APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/i 0.068 0.002
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 |
Ni Ni Aye Lwin GEM | Tomoya Suzuki Oct 31,2019

Assistant Manager Director

A4-3




Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY October - 2019)

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

DowaA 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-ROO4E/00

Pagelofl
Report No. : GEM-LAB-201910183
Revision No. : 1
Report Date : 31 October, 2019
Application No. : 0001-C001
Analysis Report
Client Name :  Myanmar Koei International LTD (MKI)
Address ! No, 36/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-2-1021 Sampling Date : 21 October, 2019
Sample No. : W-1910162 Sampling By : Customer
Waste Profile No. : - Sample Received Date : 21 October, 2019
No. Parameter Method Unit Result LOQ
1 |TDS APHA 2540 C (Total Dissolved Solids Dried at 180'C Method) ma/l 196 _
2 |Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method) ma/l = 0.002 0.002
3 |Iron APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/l 4.052 0.002
Remark : LOQ - Umit of Quantitation
APHA - American Public Health Association (APHA), the American Water Works Association (AWWA), and the
Water Environment Fed ion (WEF), Standard Methods for the Examination of Water and Wastewater,
22nd edition
Analysed By : S = Approved By :

LB T
Oty | T S I
'Ni NI Aye Lwin G E M l Tomoya Suzuki Oct 31,2019

Assistant Manager ! Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY October - 2019)

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

Phone No Fax No: {+95) 1 2309051
mativate our planet

Doc No: GEM-LB-ROO4E/00

Pagelofl
Report No. : GEM-LAB-201910184
Revision No. : 1
Report Date : 31 October, 2019
Application No. : 0001-C001
Analysis Report
Client Name : Myanmar Koei International LTD (MKI)
Address :  No, 36/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-4-1021 Sampling Date : 21 October, 2019
Sample No. : W-1910163 Sampling By Customer
Waste Profile No. :© - Sampie Received Date : 21 October, 2019
No. Parameter Method Unit Result LoQ
1 |TDS APHA 2540 C (Total Dissolved Solids Dried at 180'C Method) mg/l 278 =
2 |Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mafl < 0.002 0.002
3 |lron APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mag/l 11.186 0.002
Remark LOQ - timit of Quantitation

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

Analysed By @ Approved By @

LAB ,,
—0ct 31 201g 7)/\ A M 4

Assistant Manager Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY October - 2019)

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

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

Doc No: GEM-LB-ROC4E/00

Pagelofl
Report No. : GEM-LAB-201910185
Revision No. : 1
Report Date : 31 October, 2019
Application No. : 0001-C001
Analysis Report
Client Name : Myanmar Koei International LTD (MKI)
Address ¢ No, 36/A, 1st Floor, Grand Pho Sein Condominium, Pho Sein Road, Tamwe Township, Yangen, Myanmar.
Project Name : Environment Monitoring report for Zone A & B
Sample Description
Sample Name . MKI-GW-1-1021 Sampling Date ; 21 October, 2019
Sample No. © W-1910164 Sampling By : Customer
Waste Profile No. © - Sample Received Date : 21 October, 2019
No. Parameter Method Unit Result LOQ
1 |0il and Grease APHA 55208 (Partition-Gravimetric Method) mg/l <3.1 3.1
2 |TDS APHA 2540 C (Total Dissolved Solids Dried at 180'C Method) mg/l 1390 =
3 |Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method) ma/i = 0.002 0.002
4 |Iron APHA 3120 8 (Inductively Coupled Plasma (ICP) Method) mg/l 0.478 0.002
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 :

Ni Ni Aye Lwin : G E M Tomoya Suzuki Ocd 31,2019

Assistant Manager Director
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WATER QUALITY MONITORING REPORT
FOR DEVELOPMENT OF INDUSTRIAL AREA
IN THILAWA SEZ ZONE A

(OPERATION STAGE)

(Bi-Annually Monitoring)

December 2019

Myanmar Koei International Ltd.
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CHAPTER 1: INTRODUCTION

1.1 General

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

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

2.1 Monitoring Items

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

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

Table 2.1-1 Monitoriqg Items for Water Quality

No. Parameters. | SW-1 | SW-2 | SW-4 | SW-5 | SW-6 [ GW-1 | = Remarks
1 Water Temperature o o] [¢) o) [o) o) On-site measurement
2 pH o] © o) 0 o) o On-site measurement
3 DO o o) o o o =) On-site measurement
4 | BOD(5) ) o o 0 ) o Laboratory analysis
5 COD (Cr) o o o o) (o) e} Laboratory analysis
6 | Total Nitrogen o o o o o o Laboratory analysis
7 | Suspended Solids o o o o o © Laboratory analysis
8 | Total Coliform o o o 0 0 o Laboratory analysis
9 | Total Phosphorous o o) o o o o] Laboratory analysis
10 | Color o o [o) o o) o) Laboratory analysis
11 | Odor o o o © o 0 Laboratory analysis
12 | Zinc o o] o o o Laboratory analysis
13 | Arsenic =] o o o o 0 Laboratory analysis
14 | Chromium o o o o o o Laboratory analysis
15 | Cadmium 0 o) o @) 0 o Laboratory analysis
16 | Selenium [°] e} o o o o Laboratory analysis
17 | Lead o 0 o o] o) = Laboratory analysis
18 | Copper o o o 5 o o Laboratory analysis
19 | Barium o 0 o o 0 o Laboratory analysis
20 | Nickel o e} o o o o Laboratory analysis
21 | Cyanide o o o o o o Laboratory analysis
22 | Total Cyanide o o] o e} 0 o] Laboratory analysis
23 | Free Chlorine o o] o o [s) o Laboratory analysis
24 | Sulphide o o o o o o Laboratory analysis
25 | Formaldehyde o o = o 0 &) Laboratory analysis
26 | Phenols o o o o o o Laboratory analysis
27 | Total Residual Chlorine o) o o o o o Laboratory analysis
28 | Chromium (Hexavalent) = o o o 0 =} Laboratory analysis
29 | Ammonia © o] o o 0 o Laboratory analysis
30 | Fluoride 0 o o o o 0 Laboratory analysis
31 | Silver o o o o e o Laboratory analysis
32 | Oil and Grease o o o o o o Laboratory analysis
33 | Total Dissolved Solids o o o o o o Laboratory analysis
34 | Iron o o o o o) s] Laboratory analysis
35 | Mercury o o o o] o o Laboratory analysis
36 f;:ﬂ'?l;:::l?tgr?:g) o o o o o o Laboratory analysis
37 | Flow Rate [s) - o o] o] - On-site measurement
Source: Myanmar Koei International Ltd.
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2.2 Description of Sampling Points

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

Table 2.2-1 Outline of Sampling Points

Coordinate - N - 16° 40' 13.5", E - 96° 16' 39.8
1 SW-1 Leocation - Qutlet of Retention Pond

Survey Item — Surface water sampling and water flow rate measurement.
Coordinate - N - 16° 40' 20.69", E - 96° 17' 18.04"

2 SwW-2 Location - Upstream of Shwe Pyauk Creek

Survey Item — Surface water sampling.

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

3 Sw-4 Location - Downstream of Shwe Pyauk Creek

Survey Item — Surface water sampling and water flow rate measurement.
Coordinate- N - 16° 40'10.7", E - 96° 16' 22.6"

4 SW-5 Location - Outlet of Retention Canal

Survey Item — Surface water sampling and water flow rate measurement.
Coordinate- N - 16° 40'27.13", E - 96° 16' 30.68"

5 SW-6 Location - Outlet from STP to Retention Pond

Survey Item — Surface water sampling and water flow rate measurement.
Coordinate- N - 16° 40' 16.96", E - 96° 16' 34.01"

6 GW-1 Location - In Moegyoe Swan Monastery

Survey Item — Ground Water Sampling.

Source: Myanmar Koei International Ltd.
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SW-1

SW-1 was collected at the discharge point of retention pond which is located in the east of Moegyoe Swan
monastery. The distance is about 530 m downstream of SW-6. This drainage is flowing from north to south
and then connected to the Shwe Pyauk creek through earth drain. The water quality of this monitoring point
has been influenced by the water from downstream due to flow back by tidal fluctuation. In addition, it
seems that a part of wastewater from monastery has reached to the culvert in the SEZ area and discharging
to the retention pond.

SW-2 (Reference Point)

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

SW-5

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

SW-6

SW-6 was collected at the drain outlet of centralized STP which is located in the north of Moegyoe Swan
monastery compound and retention pond (SW-1). Then the treated water is flowing to the retention pond.
The distance is about 530 m upstream of (SW-1).

GW-1 (Reference of Existing Tube Well)
GW-1 was collected from tube well as ground water sample. It is located in the compound of Moegyoe

Swan monastery. The surrounding areas are Zone A in the west, retention pond in the east and Dagon-
Thilawa road in the south respectively.
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2.3 Monitoring Method

All water samples were collected with cleaned sampling 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

1 Temperature Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)
2 pH Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)
3 Suspended Solids (SS) APHA 2540 D (Dry at 103-105°C Method)
1 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 (1CP) Method)
14 Zinc APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
15 Arsenic APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
16 Chromium APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
17 Cadmium APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
18 Selenium APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
19 Lead APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
20 Copper APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
21 Barium APHA 3120 B (Inductively Coupled Plasma (ICP) Method)
22 Nickel APHA 3120 B (Inductively Coupled Plasma (1CP) Method)
23 Cyanide HACH 8027 (Pyridine-Pyrazalone Method)
. Distillation process: APHA 4500-CN-C. Total Cyanide after Distillation, Determine
24 Total Cyanide . : P
cvanide 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)
USEPA Method 420.1 (Phenolics (Spectrophotometric. Manual 4 AAP With
28 Phenols e
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)
3l Total Residual Chlorine APHA 4500-CL G (DPD Colorimetric Method)
12 S —————— [S_O 11083:19951 (Determination of chromium (VI) Spectrometric method using 1.5-
3 diphenylcarbazide)
33 Ammonia HACH Method 10205 (Silicylate TNT Plus Method)
34 Fluoride APHA 4‘1 1.0 B (lon Chromatography with Chemical Suppression of Eluent
Conductivity)
35 Silver APHA 3120 B (Inductively Coupled Plasma (1CP) Method)
36 Escherichia Coli APHA 9221 F (Escherichia Coli Procedure Using Fluorogenic Substrate)
37 Flow Rate Detection of Electromagnetic Elements
(Real-time measurement by UC-200V Digital Current Meters)

Source: Myanmar Koei International Ltd
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2.4 Monitoring Period

Water quality and water flow rate monitoring conducted on 18 December 2019 and sampling time is shown
in Table 2.4-1 to avoid tidal effect. The tide record for Yangon River, Myanmar on 18 December 2019 is
shown in Table 2.4-2.

Table 2.4-1 Sampling Time of Each Station

No. Station Sampling Time
1 SW-1 18/12/2019 09:59
2 SW-2 18/12/2019 11:28
3 SW-4 18/12/2019 09:27
4 SW-5 18/12/2019 11:07
5 SW-6 18/12/2019 10:32
6 GW-1 18/12/2019 12:49

Source: Myanmar Koei International Ltd

Table 2.4-2 Tide Record for Yangon River, Myanmar

Date Time | Height Tide Conditions
03:31 1.07 Low Tide
08:29 5.13 High Tide
R 16:17 0.68 Low Tide
21:25 4.99 High Tide

Source: Myanmar Port Authority, Tide Table for the Yangon River and Elephant Point, 2019
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2.5 Monitoring Results

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

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

As the comparison with the target value, the results of suspended solids (SS), total coliform and iron
exceeded than the target values.

As for the result of SS, the result at the outlet of the centralized STP (SW-6) complied with the target value.
It implied that effluents from each locator was treated well by the STP. On the other hand, results at the
monitoring point of retention canal (SW-5) before discharging to creek. exceeded the target value due to
the surface water run-off from bare land in Zone A.

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

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

As for the result of the iron, the result at the outlet of the centralized STP (SW-6) complied with the target
value. It implied that effluents from each locator was treated well by the STP. On the other hand. the result
at the monitoring point of retention canal (SW-5) exceeded the target value may be 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 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 result in SW-5 is 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 on All Discharges and Gates

1) Farget Valiie
No. | Parameters Uaie | swa | osws | swe | (ReEEREE e
1 |Temperature it & 27 28 30 <35
2 |pH - 8.1 8.8 6.5 6~9
3 |Suspended Solid (SS) mg/L 28.00 116.00 2.00 50
4 |Dissolved Oxygen (DO) [ mg/L 5.53 6.05 5.57 -
5 |BOD(5) mg/L 4.20 6.27 4.42 30
6 |[COD (Cr) mg/L 22.1 30.2 26.5 125
7 |Total Coliform kg 1600 540 170 400
100ml
§ [y e mg/L 57 16 16.1 80
9 (T!‘“I*,‘; Phiosphorus gl 0.159 0.123 0.888 2
TCU
10 |Color (True Color 4.01 4.55 4.46 150
Unit)
TON
11 |Odor s 2 2 1.4 2
Number)
12 |0Oil and Grease mg/L <3.1 <3 <3.1 10
13 |Mercury mg/L < 0.002 <0.002 < 0.002 0.005
14 |Zinc mg/L 0.02 0.038 0.318 2
15 |Arsenic mg/L =0.01 <0.01 <0.01 0.1
16 |Chromium mg/L < 0.002 0.002 <0.002 0.5
17 |Cadmium mg/L = 0.002 = 0.002 <0.002 0.03
18 |Selenium mg/L. <0.01 < 0.01 <0.01 0.02
19 |Lead mg/L < 0.002 <0.002 <0.002 0.1
20 |Copper mg/L < 0.002 < 0.002 < 0.002 0.5
21 [Barium mg/L 0.016 0.05 =< 0.002 1
22 |Nickel mg/L 0.018 0.016 0.016 0.2
23 |Cyanide mg/L < 0.002 <0.002 <0.002 0.1
24 |Total Cyanide mg/L 0.017 < 0.002 0.008 1
25 |Free Chlorine mg/L <0.1 <0.1 <0.1 1
26 |Sulphide mg/L 0.099 0.112 0.007 1
27 |Formaldehyde mg/L 0.071 0.090 0.052 1
28 |Phenols mg/L < 0.002 0.004 <0.002 0.5
29 |Iron mg/L 2.632 5.270 0.138 3:5
30 |Total Dissolved Solids mg/L 226 246 476 2000
31 |Total Residual Chlorine | mg/L <0.1 <0.1 <0.1 0.2
32 |Chromium (Hexavalent) | mg/L < (.05 <0.05 < (.05 0.1
33 |Ammonia mg/L 0.205 0.526 0.094 10
34  |Fluoride mg/L 1.262 0.267 1.529 20
35 |Silver mg/L <0.002 <0.002 <0.002 0.5
*
36 |Escherichia Coli (“gpwb;’ Oomt [ 45 2.0 : (C;{ﬂ‘;%ml)
37 |Flow Rate m’/s 2.89 0.30 0.03 -

Note: Red color means exceeded value than target value.

*Note: Based on the water utilization at discharged creek, water quality C of quality standard for water baths in Japan, (Ministry
of Environment, 1997) is set as a reference value for self-monitoring of E. coli for surface water monitoring. However, due to
limitation of capacity for analytical laboratory in Myanmar, the method to analyze the "Colony Forming Unit (CFU)" 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.

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

Source: Myanmar Koet International Ltd.
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2.5.2 Results of Reference Monitoring for Comparison with Discharged Points and
Baseline of Discharged Creek

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

As the comparison with the target value, the results of Suspended Solid (SS). Total Dissolved Solids (TDS),
total coliform and iron exceeded than the target value.

As for the result of SS and TDS, results at the surface water monitoring point (SW-4) exceeded the target
value due to two expected reasons; i) delivered from upstream area such as natural origin and wastewater
from local industrial zone which outside of Thilawa SEZ, and ii) influence by water from the downstream
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-4) exceeded the target value due to two expected reasons; i) runoff of animal waste from the
undeveloped area and delivered from local industrial zone and illegal dumping site from outside of Thilawa
SEZ in the upstream area, and ii) delivered from surrounding area by tidal effect.

As for the result of iron, the result at the monitoring point of surface water monitoring point (SW-4)
exceeded the target value. The possible reasons may be due to the influence of natural origin (iron can reach
out from soil by run-off). In Yangon, soil is naturally rich in iron. However, since it cannot reach to the
conclusion of what is the reason for this result, the periodic monitoring will be necessary.
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Table 2.5-2 Result of Water Quality Survey for Reference Monitoring Points for Comparison with
Discharging Points and Baseline of Discharged Creek

: Ui . =R i Target Value
No. Parameters Unit SW-2 SW-4 | GW-1 (Reference Value
! _for Self-Mon
1 |Temperature b & 27 27. 32 <35
2 [pH - 7.7 8.1 8.1 6~9
3 |Suspended Solid (SS) mg/L 20.00 382.00 2.00 50
4 [Dissolved Oxygen (DO) mg/L 3.40 5.85 5.36 -
5 |BOD (5) mg/L 9.42 4.86 2.75 30
6 |COD (Cr) mg/L 31.2 5.4 6.9 125
. MPN/ 4 ;
7 |Total Coliform 35000 24000 5 400
100ml
g [ e mg/L 23 25 0.7 80
y [ e mg/L 0.173 <0.05 0.093 2
TCU
10 [Color (True Color 13.85 1.49 1.36 150
Unit)
TON
11 |Odor (Threshold Odor 1.4 1 1 -
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 [Zinc mg/L < 0.002 0.05 <0.002 2
15 | Arsenic mg/L <0.01 =0.01 =0.01 0.1
16 |Chromium mg/L =< 0.002 0.044 <0.002 0.5
17 |Cadmium mg/L < 0.002 < 0.002 < 0.002 0.03
18 |Selenium mg/L = 0.01 <0.01 =0.01 0.02
19 |Lead mg/L = 0.002 <0.002 <0.002 0.1
20 |Copper mg/L < 0.002 < 0.002 < 0.002 0.5
21 |Barium mg/L 0.018 0.04 0.056 1
22 |Nickel mg/L 0.006 0.078 <0.002 0.2
23 |Cyanide mg/L < 0.002 < 0,002 < 0.002 0.1
24 |Total Cyanide Mg/L < (.002 < (.002 = 0.002 1
25 |Free Chlorine mg/L <0.1 <0.1 < 0.1 1
26 |Sulphide mg/L 0.039 0.072 < 0.005 1
27 |Formaldehyde mg/L 0.061 0.051 0.008 1
28 |Phenols mg/L 0.008 0.007 < 0.002 0.5
29 |Iron mg/L 1.688 25.840 0.730 3.5
30 | Total Dissolved Solids mg/L 202 2036 1426 2000
31 |Total Residual Chlorine mg/L <0.1 <0.1 <0.1 0.2
32 |Chromium (Hexavalent) mg/L < (.05 < 0.05 < (.05 0.1
33 |Ammonia mg/L 1.110 0.038 1.540 10
34 |Fluoride mg/L 0.207 0.155 0.146 20
35 |Silver mg/L <0.002 <0.002 < 0.002 0.5
MPN/100mI* ) B B (1,000)*
36 |Escherichia Coli YT fC{F]léf(]l]gng)
(GW) ) ) s (MPN/100ml)
37 |Flow Rate m’/s - 0.82 - -

Note: Red color means the exceeded results than target value.

*Note: Based on the water utilization at discharged creek, water quality C of quality standard for water baths in Japan, (Ministry of Environment,
1997) 1s set as a reference value of self-monitoring for surface water monitoring. However, due to limitation of capacity for analytical laboratory in
Myanmar, the method to analyze the "Colony Forming Unit (CFU)" is not available in Myanmar. Therefore, the results of “Most Probable Number
(MPN)" are assumed similar to CFU values and compared with reference values. Once the method to analyze the CFU will be available in Myanmar,
the analytical method will be changed.

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

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

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

As for the result of SS, TDS, total coliform and iron at the outlet of the centralized STP (SW-6) complied
with the target value. It may prove that effluent from each locator was treated well by the STP. On the other
hand, the parameters of SS, results at the monitoring point of retention canal (SW-5) before discharging to
creek, exceeded the target value due to the surface water run-off from bare land in Zone A.

The parameters of total coliform at retention pond (SW-1) and retention canal (SW-5) exceeded the target
values in this period for main discharged points of Thilawa SEZ Zone A. In addition, according to the result
of self-monitoring of E. coli at retention pond (SW-1) and retention canal (SW-5), result was under the
reference value. Therefore, although the target value of total coliform was exceeded at monitoring point
(SW-1) and (SW-5), but it is considered that there is no significant impact on human health.

As for the result of the iron, the result at the monitoring point of retention canal (SW-5) exceeded the target
value may be 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 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 result in (SW-5) is lower than the standard value. Therefore. it can be considered that there is no
significant impact on the living environment.

As for parameters of SS, TDS, total coliform and iron in surface water exceeded the target values at
reference monitoring points. The expected reasons for exceeding the target values of SS and TDS at
(SW-4) are delivered from upstream area such as natural origin and wastewater from local industrial zone
which outside of Thilawa SEZ. The expected reasons for exceeding the target values of total coliform at
(SW-2) and (SW-4) are by natural origin (natural bacteria existed).

The expected reason for exceeding the target value of iron at SW-4 may be due to the influence of natural
origin (iron can reach out from soil by run-off). In Yangon, soil is naturally rich in iron. However, since it
cannot reach to the conclusion of what the reason for this result, the periodic monitoring will be necessary.

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

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

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

End of the Document
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FOR DISCHARGED POINTS OF THILAWA SEZ ZONE A
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APPENDIX-3 LABORATORY RESULT OF ESCHERICHIA COLI
(SELF-MONITORING)
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-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.
(MIJTD) has a responsibility to carry out regular monitoring in the industrial area of Zone A in accordance
with the approved Environmental Impact Assessment (EIA) report and Environmental Management Plan
(EMP). MITD has implemented monitoring various environmental items with the specified time frame to
know the environmental conditions in and around the area. As for the monitoring of the water quality, total
six sampling points are set for water quality survey, named SW-1, SW-2, SW-4, SW-5, SW-6, and GW-1
have been monitored in Thilawa SEZ and its surrounding area in timely manner. Among the six locations,
SW-1 and SW-5 are main discharged points of Thilawa SEZ and SW-6 is discharged from centralized
Sewage Treatment Plant (STP) which is required to monitor by Environmental Monitoring Plan (EMoP) in
EIA report of Thilawa SEZ Zone A. The remaining points SW-2 and SW-4 are sampled as a reference
monitoring for comparison with discharged points and baseline of discharged creek. Moreover, GW-1 is
monitored as a reference of existing tube well which is located in the monastery compound. Location of
sampling points for water quality monitoring is shown in Figure 1.1-1.

3

- @ ‘

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

2.1  Monitoring Items

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

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

Table 2.1-1 Monitoring Items for Water Quality

No. Parameters SW-1 | SW-2 | SW-4 | SW-5 | SW-6
1 Water Temperature o] (o) o] (] 0 o] On-site measurement
2 pH o] o o o o o On-site measurement
3 DO o o O o] 4] ol On-site measurement
4 BOD (5) o o o o o] o Laboratory analysis
5 COD (Cr) o o o ] (a) o Laboratory analysis
6 Total Nitrogen o o e} 0 o 0 Laboratory analysis
7 Suspended Solids o o) [e] o o o) Laboratory analysis
8 Total Coliform o lo] o) [] 0 0 Laboratory analysis
9 | Total Phosphorous o o o e) o o Laboratory analysis
10 | Color o Q o) =] o o) Laboratory analysis
11 | Odor [} o o o s} 0 Laboratory analysis
12 Off s Crease o o o o o o Laboratory analysis
(Self-monitoring)
13 éi?rl- |[;;Sﬁ$::L\;i{:g§0Ilds ( o ( ] D Q Laboratory analysis
14 | Iron o o o o o o] Laboratory analysis
(Self-monitoring)
15 | Mercury : n Laboratory analysis
(Self-monitoring) 2 2 2 : : o
16 F;:]}}f::g;?‘g?:‘;) o] - - o - o Laboratory analysis
17 | Flow Rate o - =) o o . On-site measurement

Source: Myanmar Koei International Ltd.

2.2 Description of Sampling Points

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

Table 2.2_—1 Outline of Samp__ling Pn_int_*_s

No. | starion " [ SRS TS RS L D eited Tatormation | = 1R AR ERENIN
Coordinate - N- 16°40' 135", E - 96° 16' 39.8"

1 SW-1 Location - Outlet of Retention Pond

Survey Item — Surface water sampling and water flow rate measurement
Coordinate - N- 16° 40' 2069", E-96° 17" 18.04"

2 SW-2 Location - Upstream of Shwe Pvauk Creek

Survey Item — Surface water sampling.

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

3 SW-4 Location - Downstream of Shwe Pyauk Creek

Survey Item — Surface water sampling and water flow rate measurement
Coordinate- N - 16°40' 107", E - 96° 16' 226"

4 SW-5 Location - Outlet of Retention Canal

Survey Item — Surface water sampling and water flow rate measurement.
Coordinate- N - 16°40'27 13", E - 96° 16' 30.68"

5 SW-6 Location - Outlet from STP to Retention Pond B

Survey Item — Surface water sampling and water flow rate measurement
Coordinate- N - 16°40' 16.96" E - 96° 16' 34.0]"

6 GW-1 Location - In Moegyoe Swan Monastery

Survey Item — Ground Water Sampling.
Source: Myanmar Koei International Ltd.
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SW-1

SW-1 was collected at the discharge point of retention pond which is located in the east of Moegyoe Swan
monastery. The distance is about 530 m downstream of SW-6. This drainage is flowing from north to south
and then connected to the Shwe Pyauk creek through earth drain. The water quality of this monitoring point
has been influenced by the water from downstream due to flow back by tidal fluctuation. In addition, it
seems that a part of wastewater from monastery has reached to the culvert in the SEZ area and discharging
to the retention pond.

SW-2 (Reference Point)

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

SW-5

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

SW-6

SW-6 was collected at the drain outlet of centralized STP which is located in the north of Moegyoe Swan
monastery compound and retention pond (SW-1). Then the treated water is flowing to the retention pond.
The distance is about 530 m upstream of (SW-1).

GW-1 (Reference of Existing Tube Well)
GW-1 was collected from tube well as ground water sample. It is located in the compound of Moegyoe

Swan monastery. The surrounding areas are Zone A in the west, retention pond in the east and Dagon-
Thilawa road in the south respectively.
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2.3 Monitoring Method

All water samples were collected with cleaned sampling 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

g §

'Pai'ameter

Method

Temperature

Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)

pH

Instrument Analysis Method (Horiba, U-52, Multi Water Quality Checker)

Suspended Solids (SS)

APHA 2540 D (Dry at 103-105°C Method)

Dissolved Oxygen (DO)

Instrument Analysis Method (Horiba, U-32, Multi Water Quality Checker)

BOD (5)

APHA 5210 B (5 Days BOD Test)

COD (Cr)

APHA 5220D (Close Reflux Colorimetric Method)

Total Coliform

APHA 9221B (Standard Total Coliform Fermentation Technique)

Total Nitrogen (T-N)

HACH Method 10072(TNT Persulfate Digestion Method)

Total Phosphorous (T-P)

APHA 4500-P E (Ascorbic Acid Method)

Color

APHA 2120C (Spectrophotometric Method)

Odor APHA 2150 B (Threshold Odor Test)

il and Grease APHA 5520B (Partition-Gravimetric Method)

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

Total Dissolved Solids

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

sl Elm RS e (e |e v & |w (o =

Escherichia Coli

APHA 9221 F (Escherichia Coli Procedure Using Fluorogenic Substrate)

17

Flow Rate

Detection 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 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-1 17/02/2020 09:37
2 SW-2 17/02/2020 08:31
3 SW-4 17/02/2020 11:32
4 SW-5 17/02/2020 10:40
5 SW-6 17/02/2020 10:02
6 GW-1 17/02/2020 13:38

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
L2 17:58 1.27 Low Tide
23:48 4.45 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 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 discharging to water body stipulated in the EIA report.

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

As the comparison with the target value, the results of pH, suspended solids (SS) and iron exceeded than
the target values.

As for the result of pH, the result at the outlet of the centralized STP (SW-6) complied with the target value.
On the other hand, results at the monitoring points of retention pond (SW-1) and retention canal (SW-5)
exceeded the target value due to the expected reason; i) might be due to the water polluted with concrete
washout water discharge from construction sites of Zone A, (ii) might be due to water storage for a long
period of time and presence of algae in the stored water.

As for the result of SS, the result at the outlet of the centralized STP (SW-6) complied with the target value.
It implied that effluents from each locator was treated well by the STP. On the other hand, results at the
monitoring point of retention canal (SW-5) before discharging to creek, exceeded the target value due to
the surface water run-off from bare land in Zone A.

As for the result of the iron, the result at the outlet of the centralized STP (SW-6) complied with the target
value. It implied that effluents from each locator was treated well by the STP. On the other hand, the result
at the monitoring point of retention canal (SW-5) exceeded the target value may be 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 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 result in SW-5 is 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 on All Discharges and Gates

Target Value
No. ‘Parameters. Unit SW-1 SW-5 SW-6
1 |Temperature C 28 29 29
2 pH - 10,2 9.7 6.9
3 |Suspended Solid (SS) mg/L 30.00 92 2
4  [Dissolved Oxygen (DO) [ mg/L 9.13 8.96 5.69 -
5 [BOD(5) mg/L 5.52 5.37 1.62 30
6 |COD (Cr) mg/L 42 46 29.9 125
7 |Total Coliform MEN 23 49 4.5 400
100ml
Total Nitrogen
8 (T-N) mg/L 3 7.8 13.8 80
Total Phosphorous
9 (T-P) mg/L 0.12 0.30 0.78 2
TCU
10 |Color (True Color 6.42 5.71 4.13 150
Unit)
TON
(Threshold }
11 |Odor Odor 2 2 1.4
Number)
12 |0il and Grease mg/L <3.1 <3 <3.1 10
13 |Mercury mg/L < 0.002 < 0.002 < (.002 0.005
14 |Iron mg/L 0.478 4.078 0.021 3.5
15 |Total Dissolved Solids mg/L 426 526 670 2000
5 : aig o MPN/100m] (1000)*
16 |Escherichia Coli SW) <18 <1.8 - (CFU/100ml)
17 |Flow Rate m’/s 5.38 0.06 0.01 -

Note: Red color means exceeded value than target value.

*Note: Based on the water utilization at discharged creek, water quality C of quality standard for water baths in Japan, (Ministry
of Environment, 1997) is set as a reference value for self-monitoring of E. coli for surface water monitoring. However, due to
limitation of capacity for analytical laboratory in Myanmar, the method to analyze the "Colony Forming Unit (CFU)" 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

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

Source: Myanmar Koet International Ltd
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2.5.2 Results of Reference Monitoring for Comparison with Discharged Points and
Baseline of Discharged Creek

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

As the comparison with the target value, the results of pH, Suspended Solid (SS), total coliform and Total
Dissolved Solids (TDS) exceeded than the target value.

As for the result of pH, results at the surface water monitoring point (SW-4) 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.

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

As for the result of total coliform of surface water, result at surface water monitoring (SW-2) exceeded the
target value due to two expected reasons; i) runoff of animal waste from the undeveloped area and delivered
from local industrial zone and illegal dumping site from outside of Thilawa SEZ in the upstream area and
ii) delivered from surrounding area by tidal effect.
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Table 2.5-2 Result of Water Quality Survey for Reference Monitoring Points for Comparison with
Discharging Points and Baseline of Discharged Creek

No. Parameters Unit SW-2 SW-4 GW-1
1 |Temperature & 25 28 32
2 |pH E 7.9 9.6 3.2
3 |Suspended Solid (SS) mg/L 44 64 6
4 |Dissolved Oxygen (DO) mg/L 2.03 8.79 8.10 -
5 [BOD (5) mg/L 3.01 6.27 0.86 30
6 [COD (Cr) mg/L 48 353 5.7 125
7 |Total Coliform SE 24000 140 23 400
100ml
8 ;ﬁ_‘;])w itrogen mg/L 1.9 4.0 1.8 80
g |XotalPhosphorons mg/L 0.11 <0.05 0.09 2
(T-P)
TCU
10 [Color (True Color 22.19 7.85 1.35 150
Unit)
TON
11 |Odor (Threshold Odor 2 2 1 -
Number)
12 |0il 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 0.818 3.5
15 |Total Dissolved Solids mg/L 946 3762 1422 2000
MPN/100m]* } ) ) (1.000)*
16 |Escherichia Coli (ﬁr&lw(}mpt 2R (Cf:f};;}l}g(iml)
(GW) 2 (MPN/100ml)
17 |Flow Rate m’/s - 0.05 E -

Note: Red color means the exceeded results than target value.

*Note: Based on the water utilization at discharged creek, water quality C of quality standard for water baths in Japan, (Ministry of Environment,
1997) 15 set as a reference value of self-monitoring for surface water monitoring. However, due to limitation of capacity for analytical laboratory in
Myanmar, the method to analyze the "Colony Forming Unit (CFU)" is not available in Myanmar. Therefore, the results of “Most Probable Number
(MPN)" are assumed similar to CFU values and compared with reference values. Once the method to analyze the CFU will be available in Myanmar,
the analytical method will be changed.

According to the quality standard for water baths in Japan, (Ministry of Environment, 1997), in case of E.Coli result is exceeding 1,000 CFU/100
ml, since 1t i1s assumed unsafety, it is considered unsuitable for water baths.

**Note: Based on the water utilization at monitoring point for ground water, B1(Irrigation water) of National Techmical 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 A
(Bi-Monthly Monitoring in FY February - 2020)

CHAPTER 3: CONCLUSION AND RECOMMENDATIONS

As for the result of pH, SS and iron at the outlet of the centralized STP (SW-6) complied with the target
value. It may prove that effluent from each locator was treated well by the STP. On the other hand, the
parameters of SS, results at the monitoring point of retention canal (SW-5) before discharging to creek,
exceeded the target value due to the surface water run-off from bare land in Zone A.

The parameter of pH at retention pond (SW-1) and retention canal (SW-5) exceeded the target value due to
the expected reason; i) might be due to the water polluted with concrete washout water discharge from
construction sites of Zone A, (ii) might be due to 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 retention canal (SW-5) exceeded the target
value may be 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 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 result in (SW-3) is lower than the standard value. Therefore, it can be considered that there is no
significant impact on the living environment.

As for parameters of pH, SS, TDS and total coliform in surface water exceeded the target values at reference
monitoring points. The expected reasons for exceeding the target values of pH at (SW-4) are by wastewater
discharged from the construction site of local industrial zone and domestic wastewater discharge that
contains detergents and soap-based products.

The expected reasons for exceeding the target values of SS and TDS at (SW-4) are delivered from upstream
area such as natural origin and wastewater from local industrial zone which outside of Thilawa SEZ. The
expected reasons for exceeding the target values of total coliform at (SW-2) are by natural origin (natural
bacteria existed).

As for future subject for main discharged points of Thilawa SEZ Zone A, the following action may be taken
to achieve the target levels of pH, SS. TDS, total coliform, iron and appropriate water quality monitoring:
- To continue monitoring Escherichia coli (E. coli) level to identify health impact by coliform bacteria; and
- To monitor the possibility of the overflow water from construction sites.

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

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

FOR DISCHARGED POINTS OF THILAWA SEZ ZONE A

Surface water sampling and onsite measurement at SW-6

Al-1



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

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

Ground water sampling and onsite measurement at GW-1
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY February - 2020)

FOR DISCHARGED POINTS AND AFTER CENTRALIZED STP

DOoOWA GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD, s
Lot No £1. Thilawa SEZ Zone A, Yangon Reglon, Myanmar & .
Phone No Fax No (+95) 1 2309051
mOoTvaTte our planet
Doc No, GEM-L8-RO04E /00
Pagelufl

Report No. . GEM-LAB-202002174
Revision No. @ 1
Report Date : 28 February, 2020
Application No. : 0001-C001

Analysis Report

Client Name : Myanmar Koei International LTD (MKI)
Address . No, 36/A, 1st Figar, Grand Pno Sein Condominium, Phe Sein Road, Temwe Townshp, Yangon, Myanmar
Project Name : Environment Monitoring report for Zone A & B
Sample Description
Sample Name MK SW-1.0217 Samgpling Dato 17 February, 2020
Sample No W-2002118 Sampling By . Customer
Wastr Profile No. . Sample Received Date . 17 February, 2020
No. Parameter Method Unit Result LOQ
1 |55 APHA 25400 (Dry at 103-105'C Method) mafl 30.00
2 |BOD(S) APHA 5210 B (5 Days BODD Test) ma/l | S,;Z_ 0.00
3 |COD (Cr) |ama 5220D (Ciose Reflux Colorimetric Methad) mg/l N #2 0.7
4 |Total Caliform APHA 92218 (Standard Total Coliform Fermentation Technigue) MP’NIIDDm;_ 23_ ¥ 18
5 [Total Nitrogen HACH Method 10072 (TNT Persulfate Digestion Methoad) mﬁn 3.7 0
6 |Total Prm_p_homus i |APHA 4500-P E -(ﬂ:l)_r;lt Acyd Method) R :n_m-fl 0.12 0.050
7 |Color APHA 2120C (Spectroghotometric Method) TEU_ '_6_4; 0.00
8 |Odor i;t:k ?EB {Threshold Odor Test) TON 2 o 0
Remark LOQ - Limit of Quantiation

APHA - Amarican Public Health Assonation (APHA), the Ame-can Water Works Association (AWWA], end the
Water Environmant Federston (WEF), Standard Methods far the Examunation of Waley and Wastewater,
22nd editien

.
Analysed By ! I n B Approved By :
2
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NI NI Aye Lwin | Yoshiyuki Narabe Yreh B8 2030
Assistant Manager ' Manager
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY February - 2020)

DowAa GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD ®
Lot No E1. Thilawa SEZ Zone A, Yangon Region, Myanmar Py .
Phone No Fax No: (195 1 2309051
motvate our planet
Doc No: GEM.LB-ROOAES00
Pagelofl

Report No. : GEM-LAB-202002175
Revision No. . 1
Report Date : 28 February, 2020
Application No, : 0001-C001

Analysis Report

Client Name - Myanmar Koei International LTD (MKI)
Address t No, 36/A, 1st Ficar, Grard Pho Sein Condaminium, Pho Sein Road, Tamwe Township, Yangan, Myanmar,
Project Name ¢ Environment Monitoring report for Zone A& B
Sample Description
Sample Name MKI-SW-5-0217 Sampling Date : 17 February, 2020
Sample No W-2002119 Sampling By Customer
Waste Profile No. - Sample Received Date 17 February, 2020
No Parameter Method Unit Result LoQ
1 |SS APHA 25400 (Dry at 103-105'C Method) ma/l 92 =
2 [Bopsy  |aewa 52108 (5 Days 80D Test) : [ mant s | 000
3 |COD (Cr) APHA 52200 (Close Reflux Colorimetric Mathod) ;'@‘I 46 0.7
q T;)tal Coliform APHA 92218 (Standard Total Coliform Fermentation Techmaue) | MPN/ 100mi o a5 1.8
5 |Total Nitrogen HACH Method 10072 [TNT Persuifate Digestion Method) -mg,fl 78 0
& |Total Phasphorous APHA 4500-_P E (Ascorbic Aod Method) mag/l 0.3¢ 0.05
7 |cotor APHA 2120C (Spectrophatometric Mathad) U 571 | oo
_B 6ﬂur APHA 2150 B (Threshald adu-r Test) TON 2 a
Remark LOQ - Lirit of Quantitation

APHA - amencan Public Health Assacation (APHA), the Amenican Water Works Associangn (AWWA Y, and the
Waler Enwironment Federation (WEF), Standard Methods for the Examination of Water anc Wastewater,

22nd edition
28

Analysed By : Approvad By

Eef 1

NI NI Aye Lwin Yoshiyuki Narabe oy, 03, 2000
Assistant Manager S EEEEEEEEEE—— Manager
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY February - 2020)

DOoOwWA GOLDEN DOWA ECO-SYSTEM MYANMAR CO,, LTD, »
Lot No £1. Thilawa SEZ Zone A, Yangon Region, Myanmar a .
Phone No Fas No: (+95) 1 2309051
motivate our planst
Doc No: GEM-LB-RDOAE00
Pagetofl

Report No. : GEM-LAB-202002176
Revislon No. : 1
Report Date : 28 February, 2020
Application No. : 0001-C001

Analysis Report

Client Name : Myanmar Koel International LTD (MKI)
Address 1 NG, 36/A, Ist Fioor, Grand Phe Sein Candominium, Pho Sein Road, Tamwe Tawnship, Yangan, Myanmar.
Project Name :  Environment Monitoring report for Zone A& B
Sample Description
Sample Name ;. MKI-SW-6-D217 Sampling Date : 17 Febwuary, 2020
Sample No. . W-2002120 Sampiing By Customer
Waste Profile No - Sample Recsived Date 17 February, 2020
No. Parameter Method Unit Result LOQ
1|55 APHA 25400 (Dry at 103-105'C Method) mg/l 2
2 (BOD (5) - Af'HA 52108 (5 Davs_BDD_Tut) _ mg.f; 1.62 0.00
3 |cop (cr) APHA 52200 (Close Reflux Colorimetric Me{_hwi ma/l 29.9 0.7
T acm;form - APHA 92218 (Standard 'ra:uu Cﬂ;urm Fermentation Technique) | MPN/ 1 D0m 4.5 ;
5 |Total Nitrogen HACH Method 10072 [T-NT Persuifate Digestion Method) mg/l 13.8 o
& |Total Phosphorous APHA 4500-P E (Ascorbic Acid Method) “mgi | o078 | ooso
7 |Color T |aena 2120C (Spectrophotometric Method) ew | 413 . —u;n
8 |Cdor ;PI"IA 2150 8 (Threshold Odor Yestj_ _ TON 1.4 o
Aemark LOQ - LUimit of Quartitation

APHA - American Public Health Association (APHA], the American Water Works Associatan (AWWA], and the
Water Environment Federation (WEF), Standard Methods for the Examination of Water and Wastewalnr,
ilrd ediion

Analysed By : A Approved By :
LAB

- GEM. radt £

Ni Ni Aye Lwin Yoshiyuki Narabe ‘: 2} 2o
ﬂ)
Assistant Manager Manager

A2-3




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

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

. DOWA GOLDEN DOWA ECO-SYSTEM MYANMAR €O LTD ..

Lot No £1. Thilawa SEZ Zone A, Yangon Region, Myanmar

Phone No Fax No. {+0%) 1 2309051
motivate pur planet

Dac Mo GEM-LB-ROCAE/00

Pagelofl
Report No. - GEM-LAB-202002177
Revision No. @ 2
Report Date : 14 March, 2620
Application No. : 0001-C001
Analysis Report
Client Name . Myanmar Koei International LTD (MKI)
Address © N 36/A, 15t Foor, Grand fho Sen Condommum, Pho See Apad, Tamwe Township, Yangon, Myanmar
Project Name Environment Monitering report for Zone A& B
Sample Description
Sample Name MK[-5W-2-0217 Sampiing Date 17 February, 2020
Sample No W-2002121 Sampiing By . Customer
Waste Profile No = Sampie Received Date 17 February, 2020
No. Parameter Method Unit Result LoQ
1 |58 APHA 25400 (Dry at 103-105'C Method) mg/l 44
2 |BOD (5) APHA 5210 B (5 Days BOD Test) mg/l 3o .00
3 |COOD (Cr) APHA 52200 (Close Reflux Colorimetric Method) mg/! 48 07
4 |[Total Coliform APHA 92218 (Standarg Total Colifarm Fesmertation Techinigue) | MPN LO0mI 24000 18
5 |Total Nitregen HACH Method 16072 (TNT Parsulfate Digeshion Method) mag/l 19 a
& |Total Phasphorous APHA 4500-P E (Ascorbic Acid Method ) mig/! 011 0.050
7 |Cotor APriA 2120C (Spectrophotomeotnc Method) TC 2219 G.00
a8 (Odor APHA 2150 B (Threshold Odor Test) ToN 2 0
g | and Greasc APHA 55208 (Partstion-Gravimetric Method) mg/! < 31 11
10 d‘Crlfl!u‘i*ul.l-"" APHA 3120 8 (Inductively Coupled Plasma {1CP) Method) mg/l < 0.002 0.002
Remark LOQ - Limit of Quanttation

APHA - Amencan Public Health AssoCation (APHA]J, the American Water Works Assocation (AWWA), ard the
Water Enviranment Fedesation [WEF), Stangard Methods for the Exarminaton of Weler and Wastewater,
22rd edition

Analysed By : Approved By :
]
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY February - 2020)

DOoOwWA GOLDEN DOWA ECO-SYSTEM MYANMAR €O, 17D,
Lot No £1, Thilawa SE2 Zone A, Yangon Region, Myanenar =) .
Phone No Fax No: [+95) 1 2309051
motivatle our planet
Dot No: GEM-LB-RD0DAL/00
Pageiofl

Report No. . GEM-LAB-202002178
Revislon No. : 1
Report Date : 28 February, 2020
Application No, : 0001-C001

Analysis Report

Client Name : Myanmar Koel International LTD (MKI)
Address ¢ Mo, 36/A, 15t Ficor, Grand Pho Sein Condommnium, Pho Sein Road, Tamwe Township, Yangan, Myasnmar.
Project Name 1 Environment Monitoring report for Zone A & B
Sample Description
Sampie Name MKI-SW-4-0217 Sampling Date : 17 February, 2020
Sample No. © W-2002122 Sampling By : Customer
Waste Profile No. - Sample Receved Date : 17 February, 2020
No. Parameter Method Unit Result LOQ
1 [ss APHA 25400 (Dry at 103-105'C Method) ma/l 64
2 |BOD (5) APHA 5213 B (5 Doys BOD Tcs!) - m;fl 527 0.00
3 |cop (Crl— : APIA 52200 {Close Reflux Colorimetric Mathod) mg/l 35.3 0.7
4 |Total Coldcm'n— - APHA 92218 (Sumara Tota! Coliform Per:rmaunn Technique ) | MPN/ 100m| 140 i.8
5 |Total Nitrogen = MCH Method 10072 (TNT Persulfate qust!oﬂ Method) mg/l 4 0—
& |Total Phosphorous m 4500-P E E&mblc Acid Method) mg/! _-( 0.0% 3 0.05
7 |Color - APHA 21205 (Sp«tmpl‘ntorrmr-c Hw'nd} U - 7-_35 0.00 .
8 |Odor o APHA 2150 8 (Threshoid Odor lest) TON T ¥ 3]
_9_. (_Jll and Grease APHA 55208 (Partition-Gravimetric Method) T mg_ﬂ | <31 3.1
10 Jchromium APHA 3120 B (Inductively Coupled Plasma (ICP) Method) |  mog/i £0002 | 0002
Remark LOQ « Limt of Quantization

APHA - Armerican Pubic Hea'th Association (APHA), the Ametican Waler Works Assscation (AWWA), and the
Weter Crivircnment Federauon (WEF), Stancard Methods fon the Exaimenation of Weler and Waslowater,
22na edition

Analysed By : | A B Appraved By .

Soh 28 9000
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY February - 2020)

DowA

Chent Name

Address

Project Name

Sample Description
Sample Name
Sample Na.

Waste Profile No,

GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD. @
Lot No E1. Thilawa SEZ Zone A, Yangon Regson, Myantnar - .

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

Doc Ko GEM-LB-RO04E/00
Fagelofl

Report No. © GEM-LAB-202002179
Revision No, © 2
Report Date :© 14 March, 2020
Application No. © D001-CO01

Analysis Report
Myanmar Koei International LTD (MKI)

Na, 36/A, 151 Floar, Gréand Phs Sein Condomimium, Pha Sen Boas, Tamwe Townshep, Yangon, Myanrmar

Envirenment Monitoring report for Zone A& 8

MEI-GW-1-0217 Sampling Date 17 February, 2020
w-2002123 Sampling By :  Customer

Sample Recelved Date 17 February, 2020

No. Parameter ~ Method Unit Result LOQ
1 |35 APMA 25400 [Dry ot idi'lGS'C Method} mg/f| & B
2 |BOD (5) APHA 5210 B (S Days BOD Test) ma/| 0.86 0.00
1 |COD (Cr} APHA 52200 {Close Reflux Colorimetric Method) masl 5.7 0.7
4 [Toral Coliform APHA 92718 (Standara Totai Colform Fermentation Techmigue) | MPN/100mi 23 1.8
5 |Total Nitrogen HACH Method 10072 (TNT Persulfate Digesoon Method) ma/l 1.8 0
6 |Total Phosphorous APHA 4500-P E (Ascorte Acid Methed) mg/l D.09 C.050
7 |Colar APHA 2120C (Spectroghotometiic Method) TCU 135 0.00
4 |Odor APHA 2150 B (Threshold Odor Test) TON 1 0

Remark

Analysed 8y .

Ni Ni Aye Lwin
Assistant Manager

LOD - Lot of Quartitaton

APFTiA - Amencan Public Health Assocaton (APHA), the Ame-wan Water Works Assooation (AWWAL, and The
Water Enyranment Federation | WEF), Standard Metnons for the Fxarmanation of Water and Wasiewater,

LAB
GEM| At

Yoshiyuki Narabe PAgeq l« )
Manager '

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



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

FOR DISCHARGED POINTS AND AFTER CENTRALIZED STP

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
mativate our planet

Doc No. GEM-LB-ROO4E/0O

Pagelofl
Report No. : GEM-LAB-202002169
Revision No. : 1
Report Date : 28 February, 2020
Application No. : 0001-C0D1
Analysis Report
Client Name 1 Myanmar Koei International LTD (MKI)
Address { No, 36/A, LSt Fipor, Grand Pho Sein Congominkum, Pho Sein Road, Tamwe Townahip, Yangon, Myanmar
Project Name . Environment Monitoring report for Zone A & B
Sample Description
Sample Name ¢ MKI-SW-1-0217 Sampling Date : |7 February, 2020
Sample No. o W-2002113 Sampling By :  Customer
Waste Profile No. @ - Sample Recelved Date ; 17 February, 2020
No. Parameter Method Unit Result | LOQ
APHA 9221 F Escherichia Coli Procedure
& e R Using Fluorogenic Substrate e boco (2. 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), Standarc Methods for the
Examination of Water and Wastewater, 22nd edition

Analysed By : [ L Approved By :
Feb 2% gemw
M GEM| #+ 7+
Ni Ni Aye Lwin | Tomoya Suzuki R!b:ls 307
. - 4
Assistant Manager Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY February - 2020)

DoOoOwA GOLDEN DOWA ECO-5YSTEM MYANMAR CO., LTD, .
Lot No E1. Thilawa SEZ Zone A, Yangon Region, Myanmar. . .
Phore No Fax No: (+95) 1 2309051 )
motivate our planet
Doc No: GEM-LB-RODAE/DO
Pagelofl

Report No. : GEM-LAB-202002170
Revision No. : 1
Report Date : 28 February, 2020
Application No. : 0001-C001

Analysis Report

Client Name : Myanmar Koei International LTD (MKI)
Address . No, 38/A, 15t Floor, Grand Pho Seln Condominium, Pho Sain Road, Tamwe Township, Yangon, Myanmar
Project Name 1 Environment Monitoring report for Zone A & B

Sample Description

Sample Name : MKI-SW-5-0217 Sampling Date : 17 February, 2020

Sample No. . W-2002114 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. [Facherichin Col Using Fluorogenic Substrate

MPN/100mi < 1.B 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), Standasrd Methods for the
Examination of Water and Wastewater, 22nd edition

Analysed By : L A B Approved By :

&NMN

A |GEM| Az B

Ni Ni Aye Lwin Tomoya Suzuki  feh 28 20%
Assistant Manager Director
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY February - 2020)

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

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 aur planet

Doc No: GEM-LB-ROGAE/00

Pagelofl
Report No. : GEM-LAB-202002172
Revision No. | 1
Report Date : 28 February, 2020
Application No. : 0001-C001
Analysis Report
Client Name : Myanmar Koel International LTD (MKI)
Address 1 e, 38/A, 18t Fioar, Grand Pho Sein Condominium, Pho Sein Road, Tamwe Township, Yangon, Myanfas
Project Name 1 Environment Monitoring report for Zone A & B
Sample Description
Sample Name MKI-GW-1-0217 Sampling Date : 17 February, 2020
Sample No. © W-2002116 Sampling By : Customer
Waste Profile No. c Sample Recelved Date ; 17 February, 2020
No. Parameter Method Unit Result LOQ
) 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 edibon

Analysed By : Approved By :
; feb 2% gom -
/S
| GEM A KBy
ﬁl NI Aye Lwin { : Tomoya Suzuki ng oF 0N

Assistant Manager : Director
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APPENDIX-4 LABORATORY RESULTS (SELF-MONITORING)




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

FOR DISCHARGED POINTS AND AFTER CENTRALIZED STP

DOWwWA GOLOEN DOWA ECO-5YSTEM MYANMAR CO., LTD. Y
Lot No E1, Thilawa SEZ Zone A, Yangon Region, Myanmar @ .
Phonz No Fax No: [+35) 1 2309051
motivate our planet
Ooc No: GEM-LB-AD04E/00
Pagelofl

Report No. - GEM-LAB-202002182
Revision No. @ 1
Report Date - 28 February, 2020
Application No. . 0001-C0O1

Analysis Report

Client Name Myanmar ¥oei International LTD (MK1)
Address No, 36/A, ist Foor, Grand Pho Sain Condamirsum, Pho Sein Road, Tamwe Township, Yangon, Myanmar,
Project Name Environment Monitoring report for Zane A & B

Sampie Description

Sample Name MK SW-1-0217 Sampling Date . 1) February, 2020
Sample No W-2002126 Sampling By - Customer
Waste Profile No - Sample Received Date © 17 February, 2020
No. Parameter Method Unit Result LoQ
Ol and Grease APHA 55208 (Partition-Gravimetric Method) g/ | <31 31
2 |TDS APHA 2540 C (Total Dissolvea Solids Dred at 180°C Meathod) mg/l 426
3 |Mercury APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/l < 0.002 0.002
4 llrnn APHA 3120 B (Inductively Coupled PMasma (ICP) Method) mg/| 0.478 o.po2
Remark . LOQ - Limit of Quantitaton

APHA - American Publc Health Associatian (APHA), the Amencan Water Works Assaciation [AWWA), and the
Water Ervironment Federation (WEF), Standerd Methos for the Examination of Water and Wastewater,
2ind editian

Analysed By : | A Approved By :

feh 99, so%0

/ GEM | L 1S

Ni Ni Aye Lwin Yoshiyuki Narabe (L} 98 5090
4
Assistant Manager Manager
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY February - 2020)

DOwWA GOLDEN DOWA ECO-SYSTEM MYANMAR €O, LTD. ®
Lot Mo E1 Thilawa SEZ 2one A, Yangon Region, Myanmar £ .

Phone No fFax No: {+85) & 2308051 .
motivate our planet

Doc No: GEM-L8-A004E/00

Pagelofl
Report No, : GEM-LAB-202002183
Revision No, © 1
Report Date : 2B February, 2020
Application No, : D001-C0O1
Analysis Report
Client Name : Myanmar Keei International LTD (MKI1)
Address Ko, 36/A, 1st Floor, Grand Pha Sein Candominium, Pha Sein Road, Tamwe Township, Yangon, Myanmar.
Project Name : Environment Monitoring report for Zone AR B
Sample Description
Sample Name . MKI-SW-5-D217 Sampiing Date : 17 FeSruary, 2020
Sampte No. ¢ W-2002127 Sampling By : Customer
Waste Profile No. = Sample Received Date : 17 February, 2020
No. Parameter Method Unit Result LOQ
1 |Gl and Grease APHA 55208 (Partition-Gravimetric Method) mg/l < 31 31
2 |TDS APHA 2540 C (Total Dissolved Solids Dried at 180°C Mal;\od; . ma/ | 526 -
3 |Mercury APHA 3120 B (Inductively Coupled Masma (ICP) Memod_} i ma/t - = 0,002 0.002
4 |tron APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mall 4.078 0.002
Remark LOQ - Limit of Quantiation
APHA - American Public Health Association (APHA), the American Water Works Assoclation (AWWA), and the
Water Environment Federation (WEF), Staridare Methods for the Exa 1 of Water and Wastewater,
22nd edition -
Analysed By . | A B Approved By !
AR 52
NI NI A i i
Ni Aye Lwin Yoshiyuki Narabe {of,2€ ) D0@0

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

DOoOwWA GOLDEN DOWA ECO-SYSTEM MYANMAR €O, LTD ®
Lot No £1. Thilswa SEZ Zone A, Yangon Region, Mysnmar & .

Phone No Fax No: (+35) 1 2309051
motivate out planet

Doc NO: GEM-LE-ROD4E/DO

Pagelofl
Repart No. 1 GEM-LAB-202002184
Revision No. : 1
Report Date - 2B February, 2020
Applicatien No, - 0001-C001
Analysis Report
Client Name Myanmar Koei International LTD (MKI)
Address © No, 3&/A, Ist Floor, Grang Pho Sen Condominium, Pho Sein Road, Tamwe Tawnship, Yangon, Myanmar
Project Name Environment Maonitoring report for Zone A & B
Sample Description
Sample Name MK]-SW-6-0217 Sampling Date 17 February, 2020
Sample No w-2002128 Sampling By - Customer
Wastc Profile No, - Sample Recelved Date - 17 February, 2020
No.|  Parameter Method - Unit | Result | LOQ
1 |Dil and Greaso APHA 55208 (Partition-Gravimetric Method) mg/l <3l 31
2 |[TDS APHA 2540 C (Total Dissolved Sokbids Oried at 180'C Method) mg/l 670 _
3 |Mercury APHA 3120 B (Inductively Coupled Plasma (ICF) Method) mag/! < .02 Q.002
4 |lron APHA 3120 B (Inductively Coupled Plasma (1CP) Method) mag,! 0.621 0,002
Rermark LOQ - Limit of Quanttation

APHA - Amaerican Pubilic Heath Assocation (APHA), the Amencan Water Works Association [AWWA), and e
Water Environment Federatian (WEF), Standard Methods for the Examineuon of Water and Wastewater,
12nd egiion

-
Analysed By : LAB Approved By .

: Jeb 28 om0
S GEM | Fad k2

Ni Ni Aye Lwin Yoshiyuki Narabe (el 2€;902%0
Assistant Manager Manager

e——————

A4-3




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

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

nawn GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD
Lot Na E1. Thilawa SEZ Zone A, Yangon Region, Myanmar . .

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

Doc No: GEM-LB-RDO4E /00

Pagelofl
Report No. : GEM-LAB-202002185
Revision No. : 1
Report Date : 28 February, 2020
Application No. : 0001-C00}
Analysis Report
Client Name ¢ Myanmar Koel International LTD (MKI)
Address 1 No, 35/m, ist Floor, Grand Phe Sain Condominium, Pro Sein Road, Tamwe Township, Yangon, Myanmar,
Project Name ¢ Envirenment Monitaring report for Zone A & B
Sample Description
Sample Name MK1-SW-2-0217 Sampling Date 17 February, 2020
Sample No. W-2002129 Sampling By Customer
Waste Profile No. - Sample Received Date : 17 February, 2020
No. Parameter Method Unit Result LOQ
1 |TPS APHA 2540 C (Total Dissolved Solids Dried at 180°C Methm‘ ma/l 946
1 |Mercury APHA 3120 B8 (Inductively Coupled Plasma (ICP) Method) ma/i < 0.002 0.002
3 |bron APHA 3120 B (Induclively Coupled Piasma {ICP) Method) maf| 1.610 0.002
Remark LOQ - Limit of Quantitation

APHA - American Puble Mesllh Association (APHA), the American Water Works Association (AWWA), and the
Water Environment Federstion (WEF), Standard Methods lor the Examnation of Water ang Wastewater,
22nd editicn

Analysed By : Approved By

LAB
AU TGEM| AR

Ni Ni Aye Lwin Yoshiyuki Narabe Fe_,h 28, Deno

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

DOWA GOLDEN DOWA ECO-SYSTEM MYANMAR €O, LTD &
Lot No E1. Thilaws SEZ Zone &, ¥angon Reglon, Myanmar Y .

Phone No Fax No: {+55) 1 2308051
motivate owl planet

Doc No: GEM-LB-RODSE /00

Pagelofl
Report No. . GEM-LAB-202002186
Revision No, © 1
Report Date . 28 February, 2020
Application No, © 0001-C001
Analysis Report
Client Name Myanmar Koel International LTD (MKI1)
Address Nz, 36/A, 1st Figor, Grand Pho Sein Congominaam, Pho Sein Road, Tamwe Townshap, Yangan, Myanmar
Project Name :  Environment Manitoring report for Zone AB B
Sample Description
Sample Name MKI-SW-4-0217 Sampiing Date L7 February, 2020
Sample No W-2002130 Sampling By Customer
Waste Profite 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 Method) mg/l 3762
2 |mercury APHA 3120 B (Inssuctively Coupled Plasma (1C9) Method) mg/i = 0.002 0.002
3 |tron APHA 3120 B (Inguctively Coupled Plasma (1CP) Method) mg/i 1.148 0.002
Remark LOQ - Limit af Quantitation

APHA - Amencan Pubic Hoahh Assocalion (APHA ), e Amencan Water Works AssoCaton [AWWA), and the
Water Environment Fedaration (WEF), Standarg Marhods for the Examenaton of Water and Wastewater,

22nc edtan
R
Analysed By LA B Approved By @
|
|
| Bb 28, 2009
| GEM Auth 31
Ni Ni Aye Lwin ' Yoshiyuki Narabe Eg) o8, a0
Assistant Manager = Manager
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A
(Bi-Monthly Monitoring in FY February - 2020)

DOoOwWR GOLDEN DOWA ECO-SYSTEM MYANMAR €O, LTD, ®
Lot Na EX. Thilaws SEZ Zone A, Yangon Region, Myanmar ..

Phona No Fax No: (+95] 12309051
motivate our planet

Doc No: GEM-LB-RO04E /D0

Pagelofl
Report No, : GEM-LAB-202002187
Revision No. | 1
Report Date | 28 February, 2020
Application No, : DO01-COOL
Analysis Report
Client Name ¢ Myanmar Koel international LTD (MKI)
Address 1 Mo, 3/A, 1st Floor, Grand Pho Sein Condominium, Pho Sain Aoad, Tamwe Towiship, Yangon, Myanmar,
Project Name . Environment Monitoring report for Zone A& B
Sample Description
Sample Nama MKI-GW-1-0217 Samgling Date : 17 February, 2020
Sample No. W-2002131 Sampling By :  Customer
Waste Profile No. - Sample Recelved Date - 17 February, 2020
No. Parameter Method Unit Result LOQ
1 (Dl and Grease APHA 55208 (Partibon-Gravimetric Method) mg/l <31 3.1
2 |TDS APHA 2540 C (Total Dissolved Solids Dried at 180°C Method) mag/l 1422 -
3 |Mercury APHA 3120 8 (Inductively Coupled Plasma (1CP) Method} mag/| = 0.002 0.002
4 |{lron APHA 3120 B (Inductively Coupled Plasma (1CP) Method) mg/l 0.818 0.002
Remark LOG - Limit of Quantitation

AFHA - Amgrican Putilic Health Association (APHA), the Amerscan Water Waorks Association (AWWA ), and the
Water Environment Federation (WEF), Standarc Methods for the Examination of Water and Wastewater,
22nd edition

Analysed By ! I A B Approved By :

GEM ko s 2

NI NI Aye Lwin Yoshiyuki Narabe o), 28, 2%
Assistant Manager Manager
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY February 2020)

CHAPTER 1: OUTLINES AND SUMMARY OF MONITORING PLAN
1.1 General

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

1.2 Outlines of Monitoring Plan

To assess the environmental condition under the operation of industrial area in and around Thilawa SEZ
Zone A, air quality had been monitored from 10 February 2020 — 17 February 2020 as follows;

Monitoring

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

From 10 February — . . CO, NO», TSP,
17 February, 2020 Air Quality PMio and SO:

Source: Myanmar Koei International Ltd.



Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY February 2020)

CHAPTER 2:  AIR QUALITY MONITORING

2.1 Monitoring Item
The parameters for air quality monitoring were CO, NO2, TSP, PM,; and SO..

2.2 Monitoring Location

The air quality measurement equipment, “Haz-Scanner Environmental Perimeter Air Station (EPAS) was
set up inside the centralized Sewage Treatment Plant (STP) compound which is southeast of the Thilawa
SEZ Zone A, N: 16°40'28.07", E: 96°16'34.06". It is surrounded by the factories of Thilawa SEZ Zone A,
north of Dagon-Thilawa road and northeast of Moegyoe Swan monastery respectively. Possible emission
sources are dust emissions from construction activities of surrounding Zone A’s locators and exhaust gas
emissions from surrounded factories. The location of air quality monitoring is shown in the Figure 2.2-1.

Figure 2.2-1 Location of Air Quality Monitoring Point

2.3 Monitoring Period

Air quality monitoring was conducted seven consecutive days from 10 February — 17 February, 2020.



Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY February 2020)

2.4 Monitoring Method

Monitoring of CO, NO2, TSP, PMj; 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, NO, TSP, PM,, and SO.. The certificate of calibration for air quality monitoring equipment
is shown in Appendix-2. Air quality monitoring equipment is maintained for the proper conditions for the
measurement. Due to the limitation of the analytical equipment in Myanmar, TSP results were calculated
as predicted value which is based on the results of PM,o. Therefore, the result of TSP was evaluated using
the estimated TSP concentration values. The state of air quality monitoring is shown in Figure 2.4-1.

Source: Myanmar Koei International Ltd

Figure 2.4-1 Status of Air Quality Monitoring Point

Ll



Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY February 2020)

2.5 Monitoring Results

The daily average value of air quality monitoring results of CO, NO,, TSP, PMj; and SO; are described in
Table 2.5-1. Comparing with the target value of CO, NO2, TSP, PMio and SO; prescribed in EIA report for
Thilawa SEZ development project Zone A, 7 days average concentration of CO, NO,, TSP, PM o and SO;
were lower than the target value. However, Day 1, Day 5, Day 6 and Day 7 daily values of TSP and PM
were higher than the target value. Additionally, Day 1 and Day 2 daily values of SO, were higher than the
target value.

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

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

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

Date co NO:2 TSP PMuo SO
mg/m? mg/m? mg/m? mg/m* mg/m*

10-11 Feb, 2020 0.269 0.089 0.407 0.148 0.171
11-12 Feb, 2020 0.217 0.037 0.248 0.090 0.130
12-13 Feb, 2020 0.156 0.037 0.173 0.063 0.088
13-14 Feb, 2020 0.176 0.034 0.172 0.062 0.029
14-15 Feb, 2020 0.207 0.068 0.364 0.132 0.053
15-16 Feb, 2020 0.150 0.078 0.331 0.120 0.061
16-17 Feb, 2020 0.097 0.073 0.438 0.159 0.043
7 Days Average Value 0.182 0.059 0.305 0.111 0.082

Target Value 11.45 0.11 <0.33 <0.12 0.11

Note: The target value of CO;, NO; and SO were converted from ppm unit to mg/m’. The conversion equation are as follows;
1. (CO, mg/m*)=(CO, ppm) * (Molecular Weight of CO (28))/24 45

2. (NO:, mg/m*) = (NO:, ppm) * (Molecular Weight of NO; (46)) / 24.45

3. (S0; mg/m*)=(SO,, ppm) * (Molecular Weight of SO, (64)) / 24 45

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.




Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage, FY February 2020)

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

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

Overall summary of total exceeded hours during the seven days monitoring period are shown in Table 2.5-2.
According to the daily average values, Day 1, Day 5, Day 6 and Day 7 daily values of TSP and PM, were
higher than the target value. Day | and Day 2 daily values of SO; were higher than the target value.

For TSP and PM . the total exceeded hours for seven days were 56 hours. Day 1, Day 5, Day 6 and Day 7
exceeded hours were 50 hours and the wind direction are shown in Table 2.5-3.

For SO, the total exceeded hours for seven days were 36 hours. Day | and Day 2 exceeded hours were 16
hours and the wind direction are shown in Table 2.5-4.

The overall summary of wind direction during the seven days monitoring period is shown in Figure 2.5-2.
Exceeded hours are come from West-Southwest (WSW), West (W) and Southwest (SW).

Possible emission sources for PMpand TSP are affected from construction activities of Zone A’s locators,
natural origin such as dust from unpaved vacant area and transportation in and around the monitoring area.

Possible emission sources for SO; are affected from the combustion of fuel for vehicles on Dagon-Thilawa
Road and the operation and construction activities of Zone A’s locators.

Table 2.5-2 Total Exceeded Hours

Pa [ Total Exceeded
TSP 56
Day 1-Day 7 PMio 56
SO2 36
Source: Myanmar Koei International Ltd,
B D‘ i
5 «\,\\\.P‘ 6;3;‘
a
/& >
5 o
A {\{:
\\/%:ﬁ‘v* 0"3\\



Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
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Table 2_2.5-3 Total Exceec_ied Hours _a|_1d Wi|_1d D_ire_ctian _for TSP anld PMo

Day Time. TSR | PV | el
18:00 ~ 18:59 0.341 0.124 SE
19:00 ~ 19:539 0.396 0.144 SSE
20:00 -~ 20:59 0.450 0.164 SSE
21:00 ~ 21:59 0.563 0.205 SE
22:00 ~ 22:59 0.838 0.305 SSE
23:00 -~ 23:59 0.724 0.263 S
0:00 ~ 0:59 0.491 0.179 WSW

Day | 1.00  ~ 1:59 0.447 0.163 WSW
2:00 ~ 2:59 0.364 0.132 WSW
4:00 ~ 459 0.375 0.136 WNW
5:00 ~ 5:59 0.391 0.142 WNW
6:00 ~  6:59 0.453 0.165 WNW
7:00 ~ 759 0.569 0.207 WNW
8:00 ~ 8§59 0,676 0.246 ENE
9:.00 -~ 9:59 0.387 0.141 NNE
21:00 ~ 21:59 0.369 0.134 SW
22:00 -~ 22:59 0.447 0.162 WSW
23:00 ~ 23:39 0.659 0.239 WSW
0:00 ~  (:59 0.938 0.341 SW
1:00 ~ 1:59 0.508 0.185 WSW

Day 5 3:00 ~ 359 0.674 0.245 SSW
4:00 ~ 459 0.420 0.153 SSE
5:00 ~ 559 (.346 0.126 SSE
7:00 ~ 759 (.348 0.127 S
8:00 ~ §:59 0.388 0.141 SW
9:00 ~ 9:59 ().463 0.168 WSW
10:00 ~ 10:59 (.392 0.142 WNW
15:00 ~ 15:59 0.538 0.196 W
16:00  ~ 16:59 (.504 0.183 %
17.00 ~ 17:59 (.609 0.222 W
18:00 ~ 18:59 0.652 0.237 SSE

Day 6 19:00 ~ 19:59 0.606 0.220 S
2000  ~ 20:59 0.565 0.206 SSE
21:00 =~ 21:59 0.662 0.241 S
22:00 -~ 22:59 0.883 0.321 3
5:.00 ~ 559 0.631 0.229 WSW
600 ~ 6:59 0.371 0.135 W
13:00 ~ 13:59 0.334 0.121 S
14:00 ~ 14:59 0.518 0.188 SSE
15:00 ~ 15:59 0.523 0,190 SE
1600 -~ 16:59 0.526 0.191 SE
17.00 -~ 17:59 0.644 (.234 SE
18:.00 ~ 18:59 0,714 0.260 SE

Day 7 19:00 ~ 19:39 0.675 0.245 SSE
20:00  ~ 20:59 0.691 0.251 SSE
21:00 ~ 21:59 0.745 0.271 SW
22:00 -~ 22:59 0.860 0.313 SSW
23:00 -~ 23:59 0.952 0.346 SW
3:00 ~ 359 0.749 0.272 WSW
4:00 ~  4:59 0.534 0,194 S

Note: Time Duration when TSP Values are exceeded over Target Value (0.33 mg/m’)
Time Duration when PM,, Values are exceeded over Target Value (0.12 mg/m*)
Source: Myanmar Koei International Ltd.




Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
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Table 2.5-4 Tot_al Exceeded Hours and Wind Direction for SO,

o . “Wind
12:00 ~ 12:59 0.497 SW
13:00 -~ 13:59 0.655 W
14:00 -~ 14:59 0.724 NW
Day | 15:00 -~ 15:59 0.779 SW
: 16:00 ~ 16:59 0.594 SE
17:00 ~ 17:59 1,330 SE
18:00 ~ 18:59 0.134 SE
11:060 ~ 11:59 0,138 NW
1200 =~ 12:59 0.255 NW
13:00 -~ 13:59 0.396 SW
14:00 -~ 14:59 0.517 WSW
15:.00 -~ 1559 0.486 WNW
Day 2 : : - +
16:00 - 16:59 0.403 W
17.00 ~ 17:59 0.348 SSE
18:00 -~ 18:59 0.192 SSE
11:00 -~ 11:59 0.222 NW

Note: Time Duration when SO; Values are exceeded over Target Value (0 11 mg/m”)

Source. Myanmar Koei International Ltd

WNW
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Dragon-Tlalawa Road
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Wind Direction
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NNw ¥
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20
10
SSW
5

NNF

SSE

Moeevoe Swan Monastery

NE

ENE

ESF

SE

Dagon-Thilawa Road

Compound & Dagou-Tlulawa Road |

Source: Myanmar Koei International Ltd

Figure 2.5-2 Wind Direction at AQ-1
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CHAPTER 3: CONCLUSION AND RECOMMENDATION

As for the result of air quality at AQ-1, daily values of TSP and PM s were higher than the target value at
Day (1, 5, 6 and 7). Daily values of SO, were higher than the target value at Day (1 and 2). During the
seven days (total 168 hours) monitoring period, 56 hours were exceeded for TSP, 56 hours were exceeded
for PMyp and 36 hours were exceeded for SO,

Some daily values of TSP, PM o and SO, were higher than the target value however average concentration
of CO, NO;, TSP, PMy; and SOz during seven days monitoring were not exceeded the target value.
Therefore, operation activities of Zone A could not have serious impacts on the surrounding environment.

Most of the exceeded hours are come from West-Southwest (WSW), West (W) and Southwest (SW).
Possible emission sources are affected from running vehicles on Dagon-Thilawa road, construction and
operation activities of Zone A’s locators, natural origin such as dust from unpaved vacant area and
transportation in and around the monitoring area.

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

1) To spray the water during construction period for Zone A’s locators

2) To control the speed limit of all machinery and 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 and operation activities
5) To give awareness training to workers on machinery

6) To check and maintain the generator regularly

The continuous monitoring will be necessary to grasp the environmental conditions in Thilawa SEZ Zone
A. The mitigation measures for environmental management will be considered in collected periodical
environmental data and has to be reviewed in future.




APPENDIX 1: HOURLY AIR RESULT
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APPENDIX 2: CALIBRATION CERTIFICATE OF AIR QUALITY
EQUIPMENT
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Certificate Number: EDCQP200-4.11.5

WY e Wi s

Gy
Y

-

Environmental Deviees Corporation certifies the Haz-Scanner model EPAS is
calibrated 10 published specifications and NIST traceable.
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WP WP WP r}

Calibration Dust Specifications are NIST raceable using Coulter Mutisizer 11 e.
ISO12103 <1 A2 Fine Test Dust and is designed to agree with EPA Class | and Class [l
FRM and FEM particulate samplers and monitors and EN 12341 and EN 14907
standards.

(ras sensors are Calibrated against NIST/EPA traceable Calibration Gas using NIS|
primary Flow Standard: LFE774300 to 1SO 17023 and EPA Instrumental Test Methods
as defined by 40 CFR Pan 60,

=

Quality system standard 10 meet the requirements of ANSVASQC standard Q9000-1994
(ISO 9001), MIL-STD 45662A, and customer’s specification if required.

Sk

Temperature = 22°C

Relative Humidity = 30%

Atmospheric Pressure = 760 mmilg

Measurement Uncertainty Estimated @ 95% Confidence Level (k=2) using 150
17025 guidelines.
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Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A
(Operation Stage. FY February 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 A
in accordance with the approved Environmental Impact Assessment (EIA) report with Environmental
Management Plan (EMP). MJTD has implemented monitoring various environmental items with the
specified time frame to know the environmental conditions in and around the area.

1.2 Outlines of Monitoring Plan

To assess the environmental conditions under the operation of industrial area in and around Thilawa SEZ
Zone A, noise and vibration levels had been monitored from 10 February 2020 — 13 February 2020 as
follows:

Table 1.2-1 Qutlines of Noise and Vibration Level Monitoring

Monitoring Date Mo;ltl:;ring Parameters N:;‘f‘::" Duration Monitoring Methodology
oin

5171;0:; t:r?J:rihr;S;)_ Noise Level LAeq(dB) (N\I,_“ 24 hours g::;;ﬁ;::r f::;‘fm Ry RENLA2

ey | Meled | Lt | ) | 200 |t

ﬁo:;;i;:br;a_ Vibration Level Ly (dB) {N\]f-l} 24 hours Eg;;:tidr:; a:su\;:’{n_esr;l:v *Vibeation

e Vit | L) | )| 2 | Oty i

T ) I T el e

Source: Myanmar Koei International Lid
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CHAPTER 2: NOISE AND VIBRATION LEVEL MONITORING

2.1 Monitoring Item

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

Table 2.1-1 Monitoring Parameters for Noise and Vibration Level
No. Item Parameter

1 | Noise A-weighted loudness equivalent (LAeq)

2 | Vibration | Vibration level, vertical, percentile (Lvio)

Source: Myanmar Koei International Lid

2.2 Monitoring Location

The locations of noise and vibration level points are shown in Table 2.2-1. The detail of each sampling

point is described below. The location of the noise and vibration monitoring points are shown in
Figure 2.2-1.

Table 2.2-1 Location of Noise and Vibration Monitoring Station

Sampling Point Coordinates Description of Sampling Point
NV-1 N: 16°40'11.50", E: 96°16'32.00" In front of administrative building, Thilawa SEZ Zone A
NV-2 ‘ N: 16°40'52.50", E: 96°16'55.50" In the east of the Thilawa SEZ Zone A
s NGO B ISR | e denin oues of A s wilage

Source: Myanmar Koei International Ltd
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Source: Google Eah

Figure 2.2-1 Location of Noise and Vibration Level Monitoring Points

NV-1

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

NV-2

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

NV-3

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

L]
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2.3  Monitoring Method

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

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

NV-1

NV-2
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Source: Myanmar Koei International Ltd

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

Noise Monitoring Results

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

Table 2.4-1 Results of Noise Levels (Laeg) Monitoring at NV-1
(Traffic Noise Level)
Equivalent Noise Level (LAeq, dB)

Date Day Time Night Time
(6:00 AM —10:00 PM) (10:00 PM - 6:00 AM)
10 February — 11 February, 2020 59 56
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 International Lid.

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

(Commercial and Industrial Areas)
Date Equivalent Noise Level (LA, dB)
Day Time Evening Time Night Time
(7:00 AM ~ 7:00 PM) (7:00 PM - 10:00 PM) (10:00 PM — 7:00 AM)
12 February — 13 February, 2020 63 55 52
Target Value 70 65 60

Note: Target value is applied to the noise level during the operation stage in the EIA Report for Thilawa SEZ Development Project (Industrial

Area of Zone A).

Source: Myanmar Koei International Ltd.

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

(Commercial and Industrial Areas)
Date Equivalent Noise Level (L Aeq, dB)
Day Time Evening Time Night Time
(7:00 AM = 7:00 PM) (7:00 PM - 10:00 PM) (10:00 PM — 7:00 AM)
11 February — 12 February, 2020 51 51 52
Target Value 70 65 60

Note: Target value is applied to the noise level during the operation stage in the EIA Report for Thilawa SEZ Development Project (Industrial

Area of Zone A)

Source: Myanmar Koei International Ltd
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Table 2.4-4 Hourly Noise Level (La.q) Monitoring Results at NV-1

dB LAeg, dB
L i (LAc, dB) Ea(l:I;IAg;ugi))ry T(ar;_:: VnIZle

6:00-7:00 57
7:00-8:00 59
8:00-9:00 58
9:00-10:00 57
10:00-11:00 58
11:00-12:00 58
12:00-13:00 58
13:00-14:00 58

14.00-15.00 59 5 7
15:00-16:00 62
16:00-17:00 61
10 February — 11 17:00-18:00 60
February, 2020 18:00-19:00 61
19:00-20:00 59
20:00-21:00 59
21:00-22:00 59
22:00-23:00 58
23:00-24:00 58
24:00-1:00 55
1:00-2:00 55

2:00-3:00 55 36 7
3:00-4:00 57
4:00-5:00 55
5:00-6:00 53

Source: Myanmar Koei International Ltd.

Table 2.4-5 Hourly Noise Level (La.g) Monitoring Results at NV-2

. (LAeq, dB) (LAeg, dB)
e L (LAs, dB) Esch&(?ategory Target Value

7:00-8:00 66
8:00-9:00 62
9:00-10:00 62
10:00-11:00 67
11:00-12:00 63
12:00-13:00 62

13:00-14:00 60 = L
14:00-15:00 59
15:00-16:00 58
16:00-17:00 61
17:00-18:00 62
12 February — 13 18:00-19:00 62
February, 2020 19:00-20:00 57

20:00-21:00 54 55 65
21:00-22:00 52
22:00-23:00 53
23:00-24:00 46
24:00-1:00 47
1:00-2:00 45

2:00-3:00 45 52 60
3:00-4:00 47
4:00-5:00 52
5:00-6:00 50
6:00-7:00 59

Source: Myanmar Koei International Lid.
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Table 2.4-6 Hourly Noise Level (Lae) Monitoring Results at NV-3

s LAcg, dB (LAeq, dB
Dage e (LAeg, dB) Ea(ch,\gategt})ry Target Valile
7:00-8:00 45
8:00-9:00 42
9:00-10:00 45
10:00-11:00 46
11:00-12:00 45
12:00-13:00 45
13:00-14:00 45 3 L.
14:00-15:00 48
15:00-16:00 48
16:00-17:00 56
17:00-18:00 57
11 February — 12 18:00-19:00 54
February, 2020 19:00-20:00 55
20:00-21:00 46 51 65
21:00-22:00 45
22:00-23:00 46
23:00-24:00 47
24:00-1:00 48
1:00-2:00 46
2:00-3:00 49 52 60
3:00-4:00 52
4:00-5:00 56
5:00-6:00 58
6:00-7:00 47
Source: Myanmar Koei International Lid
Hourly LAeq
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Source: Myanmar Koeil Intemational Ltd.

Figure 2.4-1 Results of Noise Levels (LA¢;) Monitoring at NV-1
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Hourly LA, at NV-2
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Figure 2.4-2 Results of Noise Levels (LA.q) Monitoring at NV-2

Hourly LA, at NV-3
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Figure 2.4-3 Results of Noise Levels (LA¢;) Monitoring at NV-3
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Vibration Monitoring Results

The results of vibration level are shown in Table 2.4-7, Table 2.4-8 and Table 2.4-9 respectively. Results
of hourly vibration level monitoring for NV-1, NV-2 and NV-3 are summarized in Table 2.4-10,
Table 2.4-11 and Table 2.4-12. By comparing with the target vibration level in operation stage in EIA report

for Thilawa SEZ development project Zone A, all of results were under the target values.

Table 2.4-7 Results of Vibration Levels (Lyi10) Monitoring at NV-1

Date

(Office, commercial facilities, and factories)
Equivalent Vibration Level (Lyio, dB)

Day Time Evening Time Night Time
(7:00 AM - 7:00 PM) (7:00 PM = 10:00 PM) (10:00 PM — 7:00 AM)
10 February — 11 February, 2020 48 46 43
Target Value 70 65 65

Note: Target value is applied to the noise level during the operation stage in the EIA Report for Thilawa SEZ Development Project

(Industrial Area of Zone A)

Source: Myanmar Koei International Ltd

Table 2.4-8 Results of Vibration Levels (L.10) Monitoring at NV-2

Date

(Office, commercial facilities, and factories)
Equivalent Vibration Level (Lyio, dB)

Day Time Evening Time Night Time
(7:00 AM - 7:00 PM) (7:00 PM - 10:00 PM) (10:00 PM —7:00 AM)
12 February — 13 February, 2020 37 29 25
Target Value 70 65 65

Note: Target value is applied to the noise level during the operation stage in the EIA Report for Thilawa SEZ Development Project

(Industrial Area of Zone A)

Source: Myanmar Koei International Ltd

Table 2.4-9 Results of Vibration Levels (Ly10) Monitoring at NV-3

Date

(Office, commercial facilities, and factories)
Equivalent Vibration Level (Lyio, dB)

Day Time Evening Time Night Time
(7:00 AM = 7:00 PM) (7:00 PM - 10:00 PM) (10:00 PM —7:00 AM)
11 February — 12 February, 2020 31 26 22
Target Value 70 65 65

Note: Target value is applied to the noise level during the operation stage in the EIA Report for Thilawa SEZ Development Project

(Industrial Area of Zone A)

Source' Myanmar Koei International Ltd.

10
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Table 2.4-10 Results of Hourly Vibration Levels (Lyi0) Monitoring at NV-1

. (Lvio, dB (Lvio, dB)
Date e (Luse, 9F) Each Categzlry Target Value

1:00-8:00 45
8:00-9:00 45
9:00-10:00 47
10:00-11:00 49
11:00-12:00 49
12:00-13:00 48

13:00-14:00 48 48 0
14:00-15:00 48
15:00-16:00 50
16:00-17:00 49
17:00-18:00 48
10 February — 11 18:00-19:00 46
February, 2020 19:00-20:00 46

20:00-21:00 45 46 65
21:00-22:00 46
22:00-23:00 i
23:00-24:00 45
24:00-1:00 42
1:00-2:00 43

2:00-3:00 42 43 63
3:00-4:00 43
4:00-5:00 41
5:00-6:00 40
6:00-7:00 45

Source: Myanmar Koer International Lid

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

I Lvio, dB) (Lvio, dB)
Rite Twe (Lvie dB) Eaf:h Category Target Value

7:00-8:00 39
8:00-9:00 41
9:00-10:00 37
10:00-11:00 37
11:00-12:00 38
12:00-13:00 36

13:00-14:00 37 4 "
14:00-15:00 38
15:00-16:00 35
16:00-17:00 36
17:00-18:00 36
12 February — 13 | 18:00-19:00 32
February, 2020 19:00-20:00 31

20:00-21:00 29 29 65
21:00-22:00 24
22:00-23:00 25
23:00-24:00 22
24:00-1:00 20
1:00-2:00 21

2:00-3:00 24 25 65
3:00-4:00 23
4:00-5:00 21
5:00-6:00 24
6:00-7:00 32

Source: Myanmar Koei International Lid.
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Table 2.4-12 Results of Hourly Vibration Levels (L,1o) Monitoring at NV-3

. Lvio, dB Lvio, dB)
Date Time (Lvio, dB) Eaf:h Categ)nry Tirget Value

7:00-8:00 26
8:00-9:00 34
9:00-10:00 29
10:00-11:00 28
11:00-12:00 32
12:00-13:00 32

13:00-14:00 31 al 70
14:00-15:00 32
15:00-16:00 30
16:00-17:00 33
17:00-18:00 32
11 February — 12 18:00-19:00 26
February, 2020 19:00-20:00 29

20:00-21:00 24 26 65
21:00-22:00 24
22:00-23:00 24
23:00-24:00 20
24:00-1:00 24
1:00-2:00 21

2:00-3:00 24 22 65
3:00-4:00 21
4:00-5:00 18
5:00-6:00 18
6:00-7:00 21

Source: Myanmar Koei International Ltd
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Figure 2.4-4 Results of Vibration Levels (L,10) Monitoring at NV-1
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Hourly Vibration Level (L,;,) at NV-2
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CHAPTER 3: CONCLUSION AND RECOMMENDATION

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

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

Survey Item

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

Table 1 Survey parameter for soil quality

pH

1 - - - »
2 Mercury ppm 15 610 .
3 Arsenic ppm 150 27 12
4 Lead ppm 150 750 300
5 Cadmium ppm 150 810 10
6 Copper ppm 125 - 100
7 Zinc ppm 150 - 300
8 Chromium ppm 250 640 -
9 Fluoride ppm 4000 - .
10 Boron ppm 4000 - -
11 Selenium ppm 150 10,000 -
Source: Japan: Ministry of Environment, Government of Japan (2002), “Regulation for

Implementing the Law on Soil Contamination Countermeasures”
Thailand: Notification of National Environmental Board No.25, B.E. Thailand

(2004), “other purpose” class™
Vietnam: QCVN 03:2008/BTNMT, Applied “industrial land’, Vietnam.

Summary of survey points

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

Legend
®  Soil Sampling Points

Figure 1 Location map of the soil sampling points




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

Table 2 Summary of survey points

Sa;:][;]l:tng Coordinates Description of Sampling Point
16°40'13.49" N ) g _—
S-1 06° 16' 29.89" E About 40 m northeast of administration building.
-2 16°40'10.74" N At the embankment area of the drain, near main
B 96° 16' 22.01" E gate of Thilawa SEZ.
16° 40'30.25" N ; -
S-3 96° 16' 34 86" E At the drain from sewage treatment plant.
16° 40' 24.29" N . .
S-4 96° 15'49 55" E At damping area near retention pond.
16° 40' 32.36" N o ;
S-5 96° 15' 49 81" E At the drain from the retention pond.

S-1

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

'z ~kp . ‘ﬂ 4
Figure 2 Soil quality sampling at S-1

§-2

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




Figure 3

Soil quality sampling at S-2

S-3

S-3 is collected in the retention canal where wastewater from the centralized sewage treatment plant is
flowing into the retention canal. It is distanced about 5 m away from the junction of wastewater

discharge drainage and main rain water drainage. The soil condition is fine to medium grained,
yellowish brown colored silty clay.

S-4

S-4 is collected from the soil disposing site which is located near Plot No.E-1 of TSEZ Zone-A
retention pond, about 40 m in distance. This dumping site is about 16,500 square meters where soil

from Thilawa SEZ Zone-A (Phase-2). The soil condition is fine to medium grained, reddish brown
colored silty clay.




§-5

It is collected at the retention canal where wastewater is discharged from the retention pond of Plot
No.E-1 of Thilawa SEZ Zone-A. S-5 is distanced about 100 m from this retention pond. The soil
condition is fine grained, yellowish brown colored silty clay.
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Survey Period
Soil sampling was carried out on 5™ December 2019.
Survey Method

For soil sampling, the standard environmental sampler (soil auger) was applied. The sampler is a
stainless-steel tube that is sharpened on one end and fitted with a long, T-shaped handle. This tube is
approximately three inches inside diameter. In order to refrain from contamination, about 20 cm of top
soil was removed by the sampler before sampling. Then sample was taken and collected in cleaned
plastic bag. Chemical preservation of soil is not generally recommended. Samples were cooled in an
ice box which temperature was under 4°C. Samples were protected from sunlight to minimize any
potential reaction.

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




Table 3 Field Equipment for Sediment and Soil Quality Survey

No. Equipment %I;E:;It:;e Model
1 Soil Auger (for soil sampling) U.S.A AMS

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

Table 4 Analysis methods of soil quality

No. | Parameter Analysis Method

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

Survey Result

Chemical properties for soil were analyzed in the laboratory of United Analyst and Engineering
Consultant Co., Ltd. (UAE) in Thailand.
The result of soil quality analysis is presented as follow. Most of the results are complied with the
proposed standard value of contamination whereas arsenic concentration at two locations is slightly

higher than only Vietnam standard.

s

Table 4 Soil quality result

s3 | 74 | 67 | 12

1 | pH

2 Fluoride Mg/kg 1.20 1.00 2.57 1.55 4.11 15 610 -
3 | Arsenic Mg/kg 16.0 6.21 10.8 6.74 14.6 150 27 12
4 | Cadmium Mg/kg ND ND ND ND ND 150 750 300
5 | Mercury Mg/kg | 0.149 ND ND ND ND 150 810 10
6 Selenium Mg/kg | 0.292 0.124 ND 0.158 0.314 125 - 100
7 | Chromium | Mg/kg | 63.3 34.4 67.6 384 89.0 150 - 300
8 | Copper Mg/kg | 28.5 18.5 28.4 23.6 25.8 250 640 -
9 | Boron Mg/kg | 28.6 15.3 21.9 15.3 28.9 4000 - -
10 | Lead Mg/kg | 24.5 13.0 20.4 15.5 19.8 4000 = _
11 | Zinc Mg/kg | 40.7 321 78.0 53.9 59.8 250 10,000 -




Appendix

Lab Result







(VA United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road. Bangchak, Phrakhanong, Bangkok 10260
Cansu e cousans cmrts  Tel. 02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ANALYSIS REPORT

PROJECT NAME ! SOIL CONTAMINATION SURVEY IN THILAWA SEZ (ZONE A)
CUSTOMER NAME * RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.
ADDRESS : B702 DELTA PLAZA, SHWEGONDAING ROAD, BAHAN, YANGON MYANMAR
CONTACT INFORMATION * TEL : +959 7301 3448 e-mail : thandartun@enviromyanmar.net
SAMPLING SOURCE  THILAWA
SAMPLE TYPE : SOIL RECEIVED DATE : DECEMBER 11, 2019
SAMPLING DATE : DECEMBER 5, 2019 ANALYTICAL DATE . DECEMBER 11-22, 2019
SAMPLING TIME o REPORT NO. : 2018-U76110
SAMPLING METHOD ;- WORK NO. . 2019-008763
SAMPLING BY : CUSTOMER ANALYSIS NO. : T19AR594-0001
ANALYZED BY : MISS CHOMTHANAN APHIPATPAPHA
' | RESULT '
PARAMETER UNIT METHOD OF ANALYSIS 5-1 DETECTION
T19ARS594-0001 LIMIT
FLUORIDE mglkg ION SELECTIVE ELECTRODE METHOD (U.S. EPA 1996:9214) 120 0.80
pH (11) 2 ELECTROMETRIC METHOD (U.S. EPA 2004:9045 D) 55 (25°C)
METALS
ARSENIC (As) malkg ACID DIGESTION AND HYDRIDE GENERATION AAS | 160 0.100
METHOD (U.S.EPA 1996:3050 B AND 1992:7061 A)
CADMIUM (Cd) mg/kg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME ND 0.300
METHOD (U S EPA 19963050 B AND 2007:7000 B)
MERCURY (Haj mglkg ACID DIGESTION AND COLD VAPOUR AAS METHOD 0.149 0.100
(U.S.EPA 2007.7471B)
SELENIUM (Se) - maglkg ACID DIGESTION AND HYDRIDE GENERATION AAS 0292 0.100
METHOD (U.S.EPA 1996:3050 B AND 1994:7742)
CHROMIUM (Cr) malkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 63.3 0500
METHOD (U.S EPA 1996:3050 B AND 2007.7000 B)
COPPER (Cu) malkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 285 0300
METHOD (U.S.EPA 1996:3050 B AND 20077000 B)
BORON (B) malkg ACID DIGESTION AND INDUCTIVELY COUPLED PLASMA 28 6 0250
(ICP) METHOD (U S.EPA 1996:3050 B AND 2018:6010 D) |
LEAD (Pb) maglkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 245 155
METHOD (U.S EPA 1896:3050 B AND 20077000 B)
ZINC (Zn) [ mgkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 40.7 0.350
. METHOD (U.S.EPA 18963050 B AND 2007:7000 B) .
SAMPLE CONDITION BROWN SOIL
ND NON-DETECTABLE

RESULT(S) REPORTED ON A DRY WEIGHT BASIS

*United Analyst Engineering Consultant Co., Ltd is Sub-contractor of REM-UAE Laboratory and Consultant Co., Ltd

m N .
TUTTT(MISS BENJAWAN VIRIYOTHAD)
LABORATORY SUPERVISOR
DECEMBER 23, 2019

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

* REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY. 000 0 0100 P
/1



M@ United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e e e Tel, 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ANALYSIS REPORT
PROJECT NAME : SOIL CONTAMINATION SURVEY IN THILAWA SEZ (ZONE A)
CUSTOMER NAME * RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.
ADDRESS : B702 DELTA PLAZA, SHWEGONDAING ROAD, BAHAN, YANGON MYANMAR
CONTACT INFORMATION ' TEL : +959 7301 3448 e-mail : thandartun@enviromyanmar.net
SAMPLING SOURCE ! THILAWA
SAMPLE TYPE : SOIL RECEIVED DATE : DECEMBER 11, 2019
SAMPLING DATE : DECEMBER 5, 2019 ANALYTICAL DATE : DECEMBER 11-22, 2019
SAMPLING TIME o REPORT NO. : 2019-U76081
SAMPLING METHOD s WORK NO. : 2019-008763
SAMPLING BY : CUSTOMER ANALYSIS NO. : TI9AR594-0002
ANALYZED BY : MISS CHOMTHANAN APHIPATPAPHA
RESULT
PARAMETER UNIT METHOD OF ANALYSIS 5-2 DETECTION
T19AR594-0002 LIMIT
FLUORIDE ma’kg ION SELECTIVE ELECTRODE METHOD (U.S. EPA 1996:9214) 100 0.80
pH (11) = ELECTROMETRIC METHOD (U.S, EPA 2004:9045 D) 53 (25°C)
METALS
ARSENIC (As) malkg ACID DIGESTION AND HYDRIDE GENERATION AAS 6.21 0.100
METHOD (U.S.EPA 1996:3050 B AND 1992:7061A)
CADMIUM (Cd) ma/kg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME ND 0.300
METHOD (U.S.EPA 1996:3050 B AND 2007:7000 B)
MERCURY (Hg) ma'kg ACID DIGESTION AND COLD VAPOUR AAS METHOD ND 0.100
(U.S.EPA 2007:7471B)
SELENIUM (Se) mg'kg ACID DIGESTION AND HYDRIDE GENERATION AAS 0.124 0.100
METHOD (U.S.EPA 1996:3050 B AND 1994:7742)
CHROMIUM (Cr) maglkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 344 0.500
METHOD (U.S EPA 1996:3050 B AND 2007:7000 B)
COPPER (Cu) malkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 85 0.300
METHOD (U.S.EPA 1996:3050 B AND 2007:7000 B)
BORON (B) ma'kg ACID DIGESTION AND INDUCTIVELY COUPLED PLASMA 153 0.250
(ICP) METHOD (U.S EPA 1996:3050 B AND 2018:6010 D)
LEAD (Pb) mglkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 130 155
METHOD (U.S.EPA 1996:3050 B AND 2007:7000 B)
ZING (Zn) ma/kg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 321 0.350
METHOD (U.S.EPA 1996:3050 B AND 2007:7000 B}
SAMPLE CONDITION BROWN SOIL
ND : NON-DETECTABLE.

RESULT(S) REPORTED ON A DRY WEIGHT BASIS
*United Analyst Engineering Consultant Co., Ltd is Sub-contractor of REM-UAE Laboratory and Consultant Co., Ltd

" (MISS BENJAWAN VIRIYOTHAT)
LABORATORY SUPERVISOR
DECEMBER 23, 2019

° DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

» REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY. R R0 0
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A\ = United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong. Bangkok 10260
e e Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ANALYSIS REPORT

PROJECT NAME ! SOIL CONTAMINATION SURVEY IN THILAWA SEZ (ZONE A)
CUSTOMER NAME ' RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.
ADDRESS : B702 DELTA PLAZA, SHWEGONDAING ROAD, BAHAN, YANGON MYANMAR
CONTACT INFORMATION * TEL : +059 7301 3448 e-mail : thandartun@enviromyanmar.net
SAMPLING SOURCE D THILAWA
SAMPLE TYPE : SOIL RECEIVED DATE : DECEMBER 11, 2019
SAMPLING DATE : DECEMBER 5, 2019 ANALYTICAL DATE : DECEMBER 11-22, 2019
SAMPLING TIME i - REPORT NO. : 2019-U76082
SAMPLING METHOD i WORK NO. . 2019-008763
SAMPLING BY : CUSTOMER ANALYSIS NO. : TI9AR594-0003
ANALYZED BY : MISS CHOMTHANAN APHIPATPAPHA
RESULT [
PARAMETER UNIT ' METHOD OF ANALYSIS s-3 DETECTION
| T19ARS594-0003 LIMIT
FLUORIDE makg ION SELECTIVE ELECTRODE METHOD (U.S. EPA 1996:9214) 257 0380
|
pH (1) - ELECTROMETRIC METHOD (U.S. EPA 20049045 D) | 7.4 (25°C) =
METALS
lARSE\IIC (As) malkg ACID DIGESTION AND HYDRIDE GENERATION AAS | 108 0.100
METHOD (U.S.EPA 1296:3050 B AND 1992:7061 A) |
CADMIUM (Cd) ma/kg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME ND ' 0.300
METHOD (U.S.EPA 1986:3050 B AND 2007,7000 B)
MERCURY (Hg) malkg ACID DIGESTION AND COLD VAPOUR AAS METHOD ND 0.100
(U.S.EPA 2007.7471B)
| SELENIUM (Se) markg ACID DIGESTION AND HYDRIDE GENERATION AAS ND 0.100
] | METHOD (U.S EPA 1896-3050 B AND 1994.7742) _
CHROMIUM (Cr) malkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 676 0500
METHOD (U.S.EPA 1996:3050 B AND 2007:7000 B)
COPPER (Cu) mglkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 284 0300
METHOD (U .S EPA 1996:3050 B AND 20077000 B)
BORON (8) malkg ACID DIGESTION AND INDUCTIVELY COUPLED PLASMA 219 0250
(ICP) METHOD (U.S.EPA 1996:3050 B AND 2018:6010 D)
LEAD (Pb) [ malka ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 204 155
METHOD (U.S EPA 1996:3050 B AND 2007:7000 B)
ZINC (an mglkg ACID DIGESTION AND DIRECT AIR ACETYLENE ALAME 780 0.350
_ METHOD (U.S.EPA 1986:3050 B AND 2007:7000 B)
SAMPLE CONDITION BROWN SOIL

ND : NON-DETECTABLE
RESULT(S) REPORTED ON A DRY WEIGHT BASIS

*United Analyst Engineering Consultant Co., Ltd is Sub-contractor of REM-UAE Laboratory and Consultant Co., Ltd

(MISS BENJAWAN VIRIYOTHAI)
LABORATORY SUPERVISOR

DECEMBER 23, 2019

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

* REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY. OO O
1/1




l Ei }E United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ot coueans Lnes Tel. 02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ANALYSIS REPORT

PROJECT NAME : SOIL CONTAMINATION SURVEY IN THILAWA SEZ (ZONE A)
CUSTOMER NAME ! RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.
ADDRESS : B702 DELTA PLAZA, SHWEGONDAING ROAD, BAHAN, YANGON MYANMAR
CONTACT INFORMATION * TEL : +959 7301 3448 e-mail : thandartun@enviromyanmar.net
SAMPLING SOURCE ! THILAWA
SAMPLE TYPE : SOIL RECEIVED DATE : DECEMBER 11, 2019
SAMPLING DATE : DECEMBER 5, 2019 ANALYTICAL DATE : DECEMBER 11-22, 2019
SAMPLING TIME = REPORT NO. . 2019-U76083
SAMPLING METHOD = WORK NO. : 2019-008763
SAMPLING BY : CUSTOMER ANALYSIS NO. : T19AR594-0004
ANALYZED BY : MISS CHOMTHANAN APHIPATPAPHA
[ [ RESULT
PARAMETER UNIT METHOD OF ANALYSIS 5-4 DETECTION
T19AR594-0004 LIMIT
FLUORIDE maglkg ION SELECTIVE ELECTRODE METHOD (U.S. EPA 1996:9214) 155 0.80
pH (11) I ELECTROMETRIC METHOD (U.S. EPA 2004:9045 D) 6.7 (25°C) 3
METALS
ARSENIC (As) malkg ACID DIGESTION AND HYDRIDE GENERATION AAS 6.74 0.100
METHOD (U.S.EPA 1996:3050 B AND 1992:7061 A)
CADMIUM (Cd) malka ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME ND 0.300
METHOD (U.S EPA 1996:3050 B AND 2007:7000 B) '
MERCURY (Hg) malkg ACID DIGESTION AND COLD VAPOUR AAS METHOD ND 0.100
(U.S.EPA 2007:7471B)
SELENIUM (Se) malkg ACID DIGESTION AND HYDRIDE GENERATION AAS 0158 0.100
METHOD (U.S.EPA 1996:3050 B AND 1994:7742)
CHROMIUM (Cr) ma/kg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 364 0.500
METHOD (U.S.EPA 1996:3050 B AND 2007:7000 B)
COPPER (Cu) maglkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 236 0.300
METHOD (U.S.EPA 1996:3050 B AND 2007:7000 B)
BORON (B) mg/kg ACID DIGESTION AND INDUCTIVELY COUPLED PLASMA 153 0.250
(ICP) METHOD (U.S.EPA 1996:3050 B AND 2018:6010 D)
LEAD (Pb) mglkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 155 155
METHOD (U.S EPA 1996:3050 B AND 2007:7000 B)
ZINC (2n) malkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 539 0.350
l METHOD (U.S.EPA 1996:3050 B AND 2007.7000 B)
SAMPLE CONDITION BROWN SOIL
ND . NON-DETECTABLE.

RESULT(S) REPORTED ON A DRY WEIGHT BASIS
*United Analyst Engineering Consultant Co., Ltd is Sub-contractor of REM-UAE Laboratory and Consultant Co., Ltd

U(MISS BENJAWAN VIRIYOTHAT)
LABORATORY SUPERVISOR
DECEMBER 23, 2019

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

" REPORTED ANATYSIS REFERS TO SUBMITTED SAMPLEORLY. TR B 0 AR




l A Ij A \j United Analyst and Engineering Consultant Co., Ltd.
’ 3 Sai Udomsuk 41, Sukhumvit Road. Bangchak, Phrakhanong, Bangkok 10260

Tel. 0 2783 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ANALYSIS REPORT

PROJECT NAME ! SOIL CONTAMINATION SURVEY IN THILAWA SEZ (ZONE A)
CUSTOMER NAME © RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.
ADDRESS © B702 DELTA PLAZA, SHWEGONDAING ROAD, BAHAN, YANGON MYANMAR
CONTACT INFORMATION ! TEL : 4959 7301 3448 e-mail : thandartun@enviromyanmar.net
SAMPLING SOURCE : THILAWA
SAMPLE TYPE : SOIL RECEIVED DATE : DECEMBER 11, 2019
SAMPLING DATE : DECEMBER 5§, 2018 ANALYTICAL DATE : DECEMBER 11-22, 2019
SAMPLING TIME D REPORT NO. : 2019-U76084
SAMPLING METHOD i WORK NO. : 2019-008763
SAMPLING BY : CUSTOMER ANALYSIS NO. : T19AR594-0005
ANALYZED BY : MISS CHOMTHANAN APHIPATPAPHA
| ‘ RESULT '
PARAMETER UNIT | METHOD OF ANALYSIS 5-5 | DETECTION
| T19AR594-0005 LIMIT
|FLUORIDE | makg  |ION SELECTIVE ELECTRODE METHOD (U.S. EPA 1996:9214) 411 080 [
pH (11) | . lELECTROMErRIC METHOD (U S. EPA 2004:8045 D) ' 7.2 (25°C) -
METALS
ARSENIC (As) malkg ACID DIGESTION AND HYDRIDE GENERATION AAS 146 ‘ 0.100
METHOD (U.S.EPA 1996:3050 B AND 1892.7061 A)
= | |
| CADMIUM (Cd) malkg | ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME ND = 0300
|' METHOD (U.S.EPA 19963050 B AND 2007:7000 B) |
MERCURY (Hg) mglkg ACID DIGESTION AND COLD VAPOUR AAS METHOD ND 0.100
(U.S.EPA 20077471 B)
SELENIUM (Se) mgkg ACID DIGESTION AND HYDRIDE GENERATION AAS 0,314 0100
METHOD (U.S EPA 1996:3050 B AND 1994:7742)
[CcHROMIUM (Cr) markg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 1 800 0.500 |
METHOD (U.S.EPA 1996:3050 B AND 20077000 B)
COPPER (Cu) \ malkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 258 0.300
, METHOD (U S EPA 1996:3050 B AND 20077000 B)
BORON (B) | malkg ACID DIGESTION AND INDUCTIVELY COUPLED PLASMA 289 0.250
| ; (ICP) METHOD (U.S EPA 1996:3050 B AND 2018:6010 D)
| |
[LEAD (Pb) malkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME 19.8 | 155
METHOD (U.S.EPA 1996:3050 B AND 2007.7000 B) J
ZINC (Zn) ' mglkg ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME | 56.8 0350
l METHOD (U.S.EPA 1896:3050 B AND 2007.7000 B)
| SAMPLE CONDITION BROWN SOIL l
ND NON-DETECTABLE

RESULT(S) REPORTED ON A DRY WEIGHT BASIS
*United Analyst Engineering Consultant Co., Ltd is Sub-contractor of REM-UAE Laboratory and Consultant Co., Ltd

(MISS BENJAWAN VIRIYOTHAI)
LABORATORY SUPERVISOR

DECEMBER 23, 2019

© DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

© REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY. 00 00000
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Development Project (Operation Phase)

Appendix

Ground Subsidence Monitoring Status
(Location- Admin Complex Compound)

October 2019 to March 2019

Environmental Monitoring Plan (Operation Phase)







Ground Subsidence Monitoring Status (Operation Phase)

Location Admin Complex Compound
Coordinate Points E=209545.508 N=1844669.443
Predefined Weekly Reading Subsidence
Mt Khe Level (m)-ASL Level (m)-ASL (m) Recitri

15-Jul-16 +7.137 +7.137 0.000
Jul 22-Jul-16 +7.137 +7.136 -0.001
29-Jul-16 +7.137 +7.136 -0.001
5-Aug-16 +7.137 +7.136 -0.001
Avg 12-Aug-16 +7.137 +7.136 -0.001
19-Aug-16 +7.137 +7.136 -0.001
26-Aug-16 +7.137 +7.136 -0.001
2-Sep-16 +7.137 +7,136 -0.001
9-Sep-16 +7.137 +7.136 -0.001
Sept 16-Sep-16 +7.137 +7.136 -0.001
23-Sep-16 +7.137 +7.136 -0.001
30-Sep-16 +7.137 +7.136 -0.001
7-Oct-16 +7.137 +7.136 -0.001
Oct 14-Oct-16 +7.137 +7.136 -0.001
21-Oct-16 +7.137 +7.136 -0.001
28-Oct-16 +7.137 +7.136 -0.001
4-Nov-16 +7.137 +7.136 -0.001
Nov 11-Nov-16 +7.137 +7.136 -0.001
18-Nov-16 +7.137 +7.136 -0.001
25-Nov-16 +7.137 +7.138 +0.001
2-Dec-16 +7.137 +7.136 -0.001
9-Dec-16 +7.137 +7.136 -0.001
Dec 16-Dec-16 +7.137 +7.135 -0.002
23-Dec-16 +7.137 +7.133 -0.004
30-Dec-16 +7.137 +7.133 -0.004
6-lan-17 +7.137 +7.134 -0.003
I 13-Jan-17 +7.137 +7.134 -0.003
20-Jan-17 +7.137 +7.134 -0.003
27-Jan-17 +7.137 +7.134 -0.003
3-Feb-17 +7.137 +7.134 -0.003
Feb 10-Feb-17 +7.137 +7.134 -0.003
17-Feb-17 +7.137 +7.134 -0.003
24-Feb-17 +7.137 +7.134 -0.003
3-Mar-17 +7.137 +7.134 -0.003
10-Mar-17 +7.137 +7.134 -0.003

Mar 17-Mar-17 +7.137 +7.128 -0.009 After earthquake
24-Mar-17 +7.137 +7.128 -0.009
31-Mar-17 +7.137 +7.128 -0.009
7-Apr-17 +7.137 +7.128 -0.009
Apr 21-Apr-17 +7.137 +7.126 0.011
28-Apr-17 +7.137 +7.126 -0.011
5-May-17 +7.137 +7.126 0.011
May 12-May-17 +7.137 +7.129 -0.008
18-May-17 +7.137 +7.131 -0.006
26-May-17 +7.137 +7.135 -0.002
9-Jun-17 +7.137 +7.135 -0.002
S 16-Jun-17 +7.137 +7.134 -0.003
23-Jun-17 +7.137 +7.134 -0,003
30-Jun-17 +7.137 +7.136 -0.001
7-Jul-17 +7.137 +7.136 -0.001
ol 14-Jul-17 +7.137 +7.136 -0.001
21-Jul-17 +7.137 +7.138 +0.001
28-lul-17 +7.137 +7.136 -0.001
3-Aug-17 +7.137 +7.136 -0.001
Aug 10-Aug-17 +7.137 +7.137 +0.000
17-Aug-17 +7.137 +7.136 -0.001
24-Aug-17 +7.137 +7.137 +0.000




Predefined

Weekly Reading

Subsidence

Month = Level (m)-ASL Level (m)-ASL (m) R
1-Sep-17 +7.137 +7.136 -0.001
8-Sep-17 +7.137 +7.136 -0.001
Sept 15-Sep-17 +7.137 +7.136 -0.001
22-5ep-17 +7.137 +7.136 -0.001
29-5ep-17 +7.137 +7.136 -0.001
2-Oct-17 +7.137 +7.136 -0.001
9-Oct-17 +7.137 +7.136 -0.001
Oct 16-Oct-17 +7.137 +7.136 -0.001
23-0ct-17 +7.137 +7.136 -0.001
30-Oct-17 +7.137 +7.136 -0.001
6-Mov-17 +7.137 +7.136 -0.001
Now 13-Now-17 +7.137 +7.136 -0.001
20-Nov-17 +7.137 +7.135 -0.002
27-Nov-17 +7.137 +7.135 -0.002
4-Dec-17 +7.137 +7.135 -0.002
D 11-Dec-17 +7.137 +7.135 -0.002
18-Dec-17 +7.137 +7.134 -0.003
26-Dec-17 +7.137 +7.134 -0.003
2-Jan-18 +7.137 +7.134 -0.003
8-lan-18 +7.137 +7.133 -0.004
Jan 15-Jan-18 +7.137 +7.133 -0.004
22-Jan-18 +7.137 +7.132 -0.005
29-Jan-18 +7.137 +7.132 -0.005
5-Feb-18 +7.137 +7.132 -0.005
Fab 13-Feb-18 +7.137 +7.132 -0.005
19-Feb-18 +7.137 +7.132 -0.005
26-Feb-18 +7.137 +7.132 -0.005
5-Mar-18 +7.137 +7.132 -0.005
War 12-Mar-18 +7.137 +7.132 -0.005
19-Mar-18 +7.137 +7.132 -0.005
26-Mar-18 +7.137 +7.130 -0.007
2-Apr-18 +7.137 +7.130 -0.007
At 9-Apr-18 +7.137 +7.130 -0.007
23-Apr-18 +7.137 +7.129 -0.008
30-Apr-18 +7.137 +7.129 -0.008
7-May-18 +7.137 +7.129 -0.008
May 14-May-18 +7.137 +7.129 -0.008
21-May-18 +7.137 +7.13 -0.007
28-May-18 +7.137 +7.13 -0.007
4-Jun-18 +7.137 +7.13 -0.007
Jiiie 11-Jun-18 +7.137 +7.131 -0.006
18-Jun-18 +7.137 +7.131 -0.006
25-Jun-18 +7.137 +7.132 -0.005
2-Jul-18 +7.137 +7.134 -0.003
July 9-Jul-18 +7.137 +7.134 -0.003
16-Jul-18 +7.137 +7.134 -0.003
24-Jul-18 +7.137 +7.135 -0.002
3-Aug-18 +7.137 +7.135 -0.002
13-Aug-18 +7.137 +7.135 -0.002
August
20-Aug-18 +7.137 +7.134 -0.003
27-Aug-18 +7.137 +7.135 -0.002
3-Sep-18 +7.137 +7.135 -0.002
10-Sep-13 +7.137 +7.136 -0.001
September
17-Sep-18 +7.137 +7.136 -0.001
28-5Sep-18 +7.137 +7.136 -0.001
8-Oct-18 +7.137 +7.136 -0.001
15-Oct-18 +7.137 +7.136 -0.001
October
20-Oct-18 +7.137 +7.136 -0.001
31-Oct-18 +7.137 +7.136 -0.001
9-Nov-18 +7.137 +7.136 -0.001
November | 16-Nov-18 +7.137 +7.136 -0.001
23-Nov-18 +7.137 +7.135 -0.002




Month Date Predefined Weekly Reading Subsidence Remark
Level (m)-ASL Level {m})-ASL {m)
3-Dec-18 +7.137 +7.135 -0.002
13-Dec-18 +7.137 +7.135 -0.002
December
20-Dec-18 +7.137 +7.135 -0.002
27-Dec-18 +7.137 +7.135 -0.002
8-Jan-19 +7.137 +7.135 -0.002
January 19-Jan-19 +7.137 +7.135 -0.002
26-Jan-19 +7.137 +7.135 -0.002
1-Feb-19 +7.137 +7.135 -0.002
8-Feb-19 +7.137 +7.134 -0.003
February
15-Feb-19 +7.137 +7.134 -0.003
23-Feb-19 +7.137 +7.135 -0.002
4-Mar-19 +7.137 +7.135 -0.002
16-Mar-19 +7.137 +7.136 -0.001
March
23-Mar-19 +7.137 +7.136 -0.001
30-Mar-19 +7.137 +7.136 -0.001
8-Apr-19 +7.137 +7.134 -0.003
April 22-Apr-19 +7.137 +7.133 -0.004
30-Apr-19 +7.137 +7.131 -0.006
3-May-19 +7.137 +7.132 -0.005
May 10-May-19 +7.137 +7.132 -0.005
22-May-19 +7.137 +7.131 -0.006
31-May-19 +7.137 +7.131 -0.006
7-Jun-19 +7.137 +7.130 -0.007
June 14-lun-19 +7.137 +7.131 -0.006
21-Jun-19 +7.137 +7.132 -0.005
28-Jun-19 +7.137 +7.132 -0.005
5-Jul-19 +7.137 +7.132 -0.005
il 12-Jul-19 +7.137 +7.133 -0.004
24-Jul-19 +7.137 +7.133 -0.004
31-Jul-19 +7.137 +7.133 -0.004
5-Aug-19 +7.137 +7.133 -0.004
12-Aug-19 +7.137 +7.134 -0.003
August
20-Aug-19 +7.137 +7.133 -0.004
30-Aug-19 +7.137 +7.134 -0.003
6-Sep-19 +7.137 +7.135 -0.002
13-Sep-19 +7.137 +7.135 -0.002
September
20-Sep-19 +7.137 +7.136 -0.001
30-5ep-19 +7.137 +7.136 -0.001
8-Oct-19 +7.137 +7.136 -0.001
October 20-Oct-19 +7.137 +7.135 -0.002
30-Oct-19 +7.137 +7.135 -0.002
8-Nov-19 +7.137 +7.135 -0.002
November
28-Nov-19 +7.137 +7.135 -0.002
13-Dec-19 +7.137 +7.135 -0.002
December 20-Dec-20 +7,137 +7.135 -0.002
30-Dec-20 +7.137 +7.135 -0.002
10-Jan-20 +7.137 +7.135 -0.002
January 20-Jan-20 +7.137 +7.136 -0.001
31-lan-20 +7.137 +7.135 -0.002
7-Feb-20 +7.137 +7.134 -0.003
February
28-Feb-20 +7.137 +7.135 -0.002
9-Mar-20 +7.137 +7.136 -0.001
March
18-Mar-20 +7.137 +7.136 -0.001
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Appendix

General Waste Disposal Record

(October 2019 to March 2020)

Environmental Monitoring Plan (Operation Phase)
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Thilawa Special Economic Zone (Zone A)

Development Project (Operation Phase)

Appendix

Sewage Treatment Plant Monitoring Record

October 2019 to March 2020

Environmental Monitoring Plan (Operation Phase)
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Monitoring Parameters Result for STP(Phase-1)

Month Date pH | ore | DO EC TDS |Turbidityl Temp | cob | ss TColi | TN | TP | o0& | color Zinc | Arsenic PhromiuniCadmium{Selenium| Lead | Copper | Barium | Nickel | Siver | tron | Cyanide ._.-;““?‘; “'---“-‘.“‘"-" M Eioride cfm, Sulphide| ;,,q"mr | Phenols c:%
Daily Parameters Weekly Parameters Monthly Parameters
Oct 70ct19 | 7.32 | 307.1 | 1.96 830 415 137 | 30.77 i : ] = ; : =Jn=
Oct 2-Oct-19 7.57 | 191.2 61 703 | 351 254 | 3059 | 69 38 [hasssi| = 174 | 211 | <34
Oct 3-0ct-19 732 | 267.8 82 599 300 - | 2088 - i A il 5 i
Oct 4-Oct-19 Low - - -
Oct 7-Oct-19 Low : - 47
Oct 8-0ct-19 724 | 3208 | 258 | 946 473 126 | 30.77 - ;
Oct 9-Oct-19 748 | 3542 | 2.04 668 334 | 96 30.8 - |
Oct 10-Oct-19 744 | 2006 | 1.74 679 340 104 | 30.82 - i
Oct 16-Oct-19 731 | 4006 | 154 607 303 18 -
Oct 17-0ct-18 737 | 2086 | 163 | 700 | 350 141 - -
Oct 18-0ct-19 7.61 | 326 189 | 1178 | 589 196 | 31.08 5
Oct 21-0ct-19 3634 | 1.08 | 1001 501 216 | 3037 -
Oct 22-0ct-18 168.1 0z 957 479 7 3121 -
Oct 23-Oct-19 171 28 518 250 | 235 | 3248 | 28
Oct 24-Ocl-19 2344 | 081 992 486 29 | 28.08 - )
Oct 25-Oct-18 90 094 | 678 253 197 | 308 -
Oct 25-Oct-19 731 | 2893 | 1.5 810 449 136 | 30.72 -
Oct 30-Oct-19 752 | 196 | 174 837 | 464 215 | 3078 | 59
Oct 31-0ct-19 7.4 2 = | = 448 = 31 =
Nov 1-Nov-19 7.26 | 408.6 | 2.1 652 362 | 264 | 30.68 -
Nov 4-Nov-19 737 | 1234 | 077 | se2 431 124 | 30.84 -
Nov 5-Nov-19 726 | 2008 | 088 | B24 412 | 276 | 3091 5
Nov B-Nov-19 7.59_"—2‘30.1 .04 850 475 15.7 30.91 50 28 | 2506 - 13 | 145 | =34
Nowv 7-Nov-18 7.5 - - - | 608 - 30,78 =
Nov 8-Nov-19 725 | 5474 | 138 376 188 | 439 | 20.96 -
Nov 13-Nov-19 742 | 2045 | 1.04 667 334 28. 30.75 | 103
Nov 14-Nov-19 733 | 3247 | 115 | ‘es8 328 | 25 30.46 -
Nov 15-Nov-19 727 | 3323 | 14 516 258 12. 3064 -
Nov 18Nev-19 | 7.68 | 1251 | o0.88 794 397 125 | 30.85 | 335
Nov 19-Nov-19 7.43 1066 | 059 | 569 285 14.8 | 3021 =
Nov 20-Nov-19 738 | 2612 | 065 748 | 374 | 269 | 3065 -
Nov 22-Nov-18 71 | 2581 | o2 | 574 287 | 214 | 30.09
Nov 25Nov-19 | 749 | 1806 | 0.64 720 362 14, 3016 | -
Nov 26-Nov-13 722 | 282: 87 | 1100 | 850 | 18. 30.58 - N ] =
Nov 27-Nov-19 751 | 1138 78 | ere 339 18. 3048 | 48
Nov 28-Nov-19 7.3 : - - 350 - 30.44 -
Nov 29-Nov-19 728 | 1316 | 08 1008 | 114 328 | 305 -
Dec 2-Dec-19 64 | 895 | 185 | 673 33 | 79 | 3043 -
Dec 3-Dec-19 693 | 638 | 238 | 700 350 331 | 3046 [ ! l Al s
Dec 4-Dec-19 - - - - - 2 i 42 16 | 451 - 131 | 127 | <31 | 566 1 0002 | 0028 | 001 | 0002 | 0002 | 001 | ©002| 0002 | 0002 | 0012 | 0002 | 1.338 | <0o002| 0007 | 147 | <005 | 1482 | <04 | 0018 | 0057 | <000z| -
Dec 5-Dec-19 - - - - - - - - BT - =—F — 1 3
Dec &-Dec-19 662 | 226 | 304 | 1015 | 602 315 | 2981 =
Dec 9-Dec-19 6858 | 61 | 108 | 1120 | 560 85 | 28.93 -
Dec 10-Dec-19 663 | 182 | 113 | 1226 | 813 8 29.21 .
Dec 11-Dec-19 - - - - - - - 38.1 f
Dec 12-Dec-19 - - - - - - - - =
Dec 13-Dec-19 641 | 905 | 121 868 334 10.3 | 20.39 -
Dec 16-Dec-19 | 679 | 185 | 420 781 390 149 | 29.81 -
Dec 17-Dec-19 8 | 1725 | 377 | 918 458 | 327 | 28.44 -
Dec 18-Dec-19 | 696 | 1775 | - - = Fnk X 38 T
Dec 19-Dec-19 14 | 2284 | 438 774 387 324 | 2060 -
Dec 20-Dec-19 656 | 3002 | 508 | 535 268 198 | 20.69 -
Dec 23Dec19 | - = = z = = = 8
Dec 24-Dec-19 6.69 113 344 1264 B3z 539 | 2191 -
Dec 25-Dec-19 = - - - - - - - =
Dec 26-Dec-19 - - - Sl - - i =
Dec 27-Dec-19 6.6 47 3.65 823 412 17.7 | 28.18 -
“ADE
Dec 30-Dec-19 661 | 1142 | 376 | 473 236 11 2023 | 108 ; S 2 "'Qo .
Dec 31-Dec-19 64 | 3601 | 322 | 524 | 262 | e08 | 2034 [ - ! s 2
Jan 1-Jan-20 679 | 3614 | 445 | 850 25 13. 2046 | - i & | Y=/ D ™
dan 2-Jan-20 68 | 203 | 618 | 526 | 263 | 4o | 2042 | - : | A . = i i SlITV)Z
= fay
£

\ %,mw v &>
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Jan

Jan
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Feb
Feb
Feb
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Feb
Feb
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Feb
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Feb
Feb
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Monitoring Parameters Result for STP(Phase-1)

Month Date pPH ORP Do EC TDS Selenium| Lead Nickel | Silver
Daily Parameters Weekly Parameters Monthly Parameters
— Uﬂi‘:‘.c‘mt — 7;4 ‘%_ 1.52 _% pom ?.ﬁ T = 0 e _.M = “ppm_| - Iy 1 —— e eren ; R— oo .
oct 20ctts | 7.5 | 3883 | 182 | @62 | 481 60 8 152 | <18 | 114 | 0735 | <a1 2 | <0002 <0.01 <0002 | =0.01 | =0.002 0036 | =0.002 183 | <005 | 2017 0.1 | <0.008
Oct 3:0ct18 | 7.3 | 3796 | 224 | 868 | 428 58 i
Oct 400119 Low 40
Oct 7-0ct-18 _ow Batten 17 2 | 7a7 | <18 | 86 | 0805 | <a1
Ot 8-Oct-19 7.20 | 343. 58 | eee | 443 43
ot 9-0ct-19 75 | 4157 | 232 | ses | 444 :
Oct 10-0ct-19 75 | 3869 | 204 | 879 | 440 -
Oct 16-0ct-18 | 731 | 4436 | 158 | 640 | 320 ] 31 2 | 308 | 130 | 101 | 03% | <a1
Oct 17-0ct-19 726 | 300.5 | 1.66 | 623 | a1 32 ' '
Oct 18-0ct-19 761 | 3677 | 181 | 725 | 363 3
Oct 21-0ct-19 72 | 3955 | 104 | 919 | 458 182
Oct 22-0ct-18 749 | 2046 | 092 | 908 | 454 147
Oct 23-0ct-19 716 | 245, 8 | sor | a8 31 2 | 677 | <18 | 85 | oass | <ai
Oct 24-Oct-19 7.22 | 283 A2 428 23 il T |
oct 25-0ct-18 738 | 2603 | 112 | sra | 437 17
Oct 290ct19 | 724 | 345 | 134 | 85z | 415 13 _ T IE
Oct 30-Oct-19 | 749 | 2498 | ‘24 | 820 | 454 955 | 2 | 457 | 78 | 83 | 0824 | <ai
oct 31-0ct-18 KN B S - 452 15 .
Nov T-Nov-19 712 | 3237 | 152 | 196 | 608 268
Nov 4-Nov-18 72 | 2809 | 103 | 921 | 481 96
Nov 5-Noy-19 706 | 3183 | 123 | 803 | 447 212 i = =
Nov 6-Nov-18 701 | 2667 | 128 | @21 | 463 14 10 | 148 | <18 | 121 | 0857 | <31 i | =000z <001 <0002 | <0.01 | =0.002 0012 | <0.002 336 | <005 | 1885 04 | 0007
Nov 7-Nov-19 7. 2932 | 168 | 772 | 651 245 = :
Nov 8-Nov-19 | 143 | 768 | ama 6.1

Nov
Nov
Nov

Nov
Nov
Nov

MNov

Nov
Now
Nov
Nov
Nov

Dec
Dec
Dec
Dec
Dec

Dec
Dec
Dec
Dec
Dec

Dec
Dec
Dec
Dec

Dec
Dec
Dec
Dec

e

Dec
Jan
Jan

13-Nov-1¢
14-Now-19
15-Nov-19

18-Nov-18
19-Nov-19
20-Nov-18

22-Nov-19

25-Nov-19
26-Nov-19
27-Nov-19
28-Nov-19

29-Now-19.

2-Dec-18
3-Dec-19
4-Dec-18
5-Dec-19
6-Dec-19

9-Dec-18
10-Dec-18
11-Dec-19
12-Dec-19
13-Dec-19

16-Dec-19
17-Dec-19
18-Dec-18
19-Dec-19
20-Dec-19

23-Dec-19
24-Dec-19
25-Dec-19
26-Dec-19

27-Dec-19

30-Dec-19.

31-Dec-18
1-Jan-20
2-Jan-20

T.42

7.51 285 g 2 | 802 | <18 | 57 | 0479 | <ai
746 | 863 | 128 | 723 | aez | OFF a ~
5 3228 148 739 368 OFF
743 | 304 14 | 714 357 OFF
7.55 330, 1.48 725 3683 OFF
81 | 3308 2 727 283 OFF | OFF | OFF | OFF OFF | OFF | OFF
737 354.4 0.84 723 381 OFF i i
752 | 2786 | 085 | 730 365 OFF
761 | 3523 | 09 742 37 OFF
718 | 4382 87 693 34 OFF
729 | 399 | 083 | &4 412 OFF
742 | 23 82 | 743 | a2 OFF
[ 702 | 3359 | 135 | ee2 348 OFF | ) ¥
| 7.16 - 5 5 395 OFF | OFF | OFF | OFF | OFF | OFF | OFF
7.11 = Z 3 421 OFF il
741 | 3562 | 124 | 742 371 OFF
833 | 2067 | 286 | 690 345 OFF
674 | 1853 | 358 | 718 350 OFF WY | =7l Ll (e i
- = - - - OFF | OFF | OFF | OFF | OFF | OFF | OFF OFF | OFF OFF OFF | OFF | OFF OFF | OFF OFF | OFF | OFF OFF | OFF
= 3 = = E OFF
66 | 3248 | &5 699 349 OFF X
B.71 280.7 B8.21 701 351 OFF
8.9 245 | eg7 | 708 354 OFF i =
== s < : 3 OFF | OFF | OFF | OFF | OFF | OFF | OFF
3 z 5 g 5 OFF
6.88 136.1 531 662 331 OFF
783 246.7 63 718 360 OFF ¢
8 | 2065 | 532 | 96 | 348 OFF
3 Z 3 E = z OFF | OFF | oFf | OFF | OFF | OFF
675 | 3456 | 643 | 721 360 OFF
% 3 5 : 3 OFF | OFF | OFF | OFF | OFF | OFF | OFF
733 | 2932 | 836 | 015 | 458 | |39 i | 1l
641 | 3936 | 587 | 804 | 402 | 5.1
686 | 1869 | 559 | 739 360 12 2 0.01 2 112 | 0.846 | <31
632 | 3875 | 508 | 758 | 380 = 1
7.8 | 311 | 667 | B41 | 420 = i
707 | 2162 | 672 | 829 415 84 = 3




Jan 3-Jan-20 633 | 3702 | 637 668 334 21 28.18 | 14.1
Jan 4-Jan-20 - - = = = = = =

Jan 5-Jan-20 o 3 = = = = 2 =

Jan 6-Jan-20 - - =S = & 2 = %

Jan 8-Jan-20 S = - - - - - 30.5 =2 159 | <18 | 115 | 0898 | <31 | 878 4 <0.002 | 013 | <001 | <0.002 | <0.002| =0.01 | <0.002| <0.002| 0048 | 001 | <0.002| 0192 | 0.002 | 0.018 | 663 | <005 | 199 | 06 0.1 0.018 | 0,081 | <0.002
Jan g-Jan-20 - = - - -

Jan 10-Jan-20 408 i

Jan 11-Jan-20 425 =
Jan 12-Jan-20 389 o | .

Jan 13-Jan-20 393 £

Jan 14-Jan-20 379 s n Y Sy . i 2

Jan 15-Jan-20 & OFF | OFF | OFF OFF | ©OFF | OFF

Jan 16-Jan-20 a7 . N (EaRI)

Jan 17-Jan-20 405 i |

Jan 18-Jan-20 380 - -

Jan 19-Jan-20 428

Jan 20-Jan-20 382 = == |i- il

Jan 21-Jan-20 420 | | = I )

Jan 22-Jan-20 447 OFF | QFF | (OFF | OFF OFF: OFF:

Jan 23-Jan-20 =Y -

Jan 24-Jan-20 428 B T [V )| i L £ =

Jan 25-Jan-20 388 | T A = i J

Jan 26-Jan-20 e

Jan 27-Jan-20 360

Jan 28-Jan-20 383 Ll R =LA | ol -
Jan 29-Jan-20 402 2 1.05 7.8 152 <31 I

Jan 30-Jan-20 434

Jan 31-Jan-20 420

Feb 1-Feb-20 arz b

Feb 2-Feb-20 465 . . A

Feb 3-Feb-20 448 -

Feb 4-Feb-20 = . X . R . o 20 et e e I s - S : - b
Feb 5-Feb-20 701 10 357 | <18 | 113 114 | <31 | 1688 1.4 | =0.002| 0.086 | =0.01 | =0.002 | =0.002 | =0.01 | <0.002 | <0.002 | 0.008 | <0.002 | <0.002| 0.336 | <0.002| 0008 | 133 | <005 | 2318 g2 | 02 0.021 | 0341 | <0.002
Feb 6-Feb-20 549 il R i i .

Feb 7-Feb-20 - 3 i ¥

Feb B_Feb-20 34 S = =

Feb 9-Feb-20 | 513

Feb 10-Feb-20 508 | 2 : e
Feb 11-Feb-20 490 oFf | ©oFf | 'ofFF | OFF | OFF | OFF

Feb 12-Feb-20 498 =

Feb 13-Feb-20 513

Feb 14-Feb-20 468

Feb 15-Feb-20 483 | A y —

Feb 16-Feb-20 452

Feb 17-Feb-20 481 . - -

Feb 18-Feb-20 449 7 i =~ Nl : ] ; a1l . |- —-

Feb 19-Feb-20 482 OFF OFF- | OFE | orE | oFF [ vorE |- [ i | 1 liE=am i

Feb 20-Feb-20 507 ===tl=a ;

Feb 21-Feb-20 475 = =

Feb 22-Feb-20 | 463 2 = e
Feb 23-Feb-20 : | 458 | | —
Feb 24-Feb-20 - - - - T ot i : 7
Feb 25-Feb-20 3273 | 184 754 377 ETYeE i=3 [ (P [ [ ] | ! i L : , ! =11 =

Feb 26-Feb-20 2551 | 521 | ®22 | 503 OFF | OFF | OFF OFF | OFF OFF ] ; 1 1 T3t |8 | N

Feb 27-Feb-20 - - - 505 i i . :

Feb 28-Feb-20 - - - 507 I 5 o Pa il

Feb 29-Feb-20 E - - 891 k N i 1 e X

Mar 1-Mar-20 - i 493 H

Mar 2-Mar-20 - - - 492

Mar 3-Mar-20 - - - 493 : : |

Mar 4-Mar-20 . - - 485 OFF OFF OFF | oFf | OFF OFF | L

Mar 5-Mar-20 - R T y AT | e | T

Mai §-Mar-20 el - 407

Mar 7-Mar-20 - e B 505 —

Mar 8-Mar-20 - - - 521 = =l [ [

Mar 9-Mar-20 - - - 511 . ’

Mar 10-Mar-20 6.98 - = - 534.7 N A d

Mar 11-Mar-20 7.21 - - - 502.6 OFF | ©oFF | OFF | OFF | OFF | OFF

Mar 12-Mar-20 742 o = - 516.2 - :

Mar 13-Mar-20 6.58 - - - | 52 | :

Mar 14-Mar-20 6.78 - - -

Mar 15-Mar-20 891 | - S |

Mar 16-Mar-20 677 | - - - )| [ 3yl

Mar 17-Mar-20 6.85 "2 = = L e i . aoorry e =

Mar 18-Mar-20 | e e il 22 13.52 23 7.8 127 | =33

Mar 19-Mar-20 731 - - - 584.5

Mar 20-Mar-20 7.23 - - - 503.8 1

Mar 21-Mar-20 8.95 Sl =l—— 544

Mar 22-Mar-20 6.83 S5 | SR B e

Mar 23-Mar-20 6.6 - - S|

Mar 24-Mar-20 6.38 - - - 572.9 ; : d

Mar 25-Mar-20 5.87 - - - 646 8 202 | <18 | 136 | 034 | <3 |

Mar 26-Mar-20 6.73 - SRl 8261

Mar 27-Mar-20 6.77 - EEYTH S

Mar 28-Mar-20 7.78 - - - 6483

Mar 29-Mar-20 747 - - - 604.9 -

Mar 30-Mar-20 7.05 T e - | 5948

Mar 31-Mar-20 7.07 - - - 553.7




Monitoring Parameters Result for STP(Phase-2)

18-Oct-19 ; 424 | =083
18-Oct-19 3264 | 146 | 896 | 389 95 | 3086
20-0ct-19 333 32 | o6 294 97 | 2928
21-Oct-19 ar68 | 109 | 859 | 429 | 183 | 2023
22-Oct-19 2383 | 081 7411 | 356 | 195 | 31.32
23-Oct-19 734 | 513 96 | 1770 | 885 | 65 31.25
24-Oct-19 ) :

20-Nov-19

ct-19
1-Nov-19
4-Nov-18 i
5-Nov-18 : 3 - 3088
6Nov-19 | 744 | 2526 | 098 | 1020 | 515 179 | 30.89 |
T-Hov-18 | T.52 - - < 485 = 30.7
8-Nov-19 748 | 272¢ 1.41 134 56.¢ 29.44
9-Nov-19 | 7.26 | 289.% 1.26 215 | 142 57.¢ 28.36 |
10-Nov-19 7.55 | 213! 109 | 810 | 405 348 | 2982
11-Nov-19 | 7.55 | 1764 | 075 | 976 488 22 | 2988
12-Nov-19 | 7.55 258 A3 560 280 174 | 3043
13-Nov-19 7.61 264.7 33 778 388 0.6 29.89 |
14-Nov-19 | 749 | 2637 ] 1.01 554 ) 277 | 288 | 3024
15-Nov-19 736 | 3045 (269 | 144 | 3049 |
16-Nov-19 | 75 | 305 327 d .75
17-Nov-19 | 743 | 302. 324
18-Nov-19 7.8 214.€ 474
19-Nov-19 . 282

1

23-Nov-19

24-Nov-19

25-Nov-19

26-Nov-19

27-Nov-18

28-Nov-18
29-

2-Dec-19

|

g
=

3-Dec-19

4-Dec-19

5-Dec-19
6-Dec-19

9-Dec-18
10-Dec-19

11-Dec-19
12-Dec-19
13-Dec-19
14-Dec-19

15-Dec-19
16-Dec-19

17-Dec-19
18-Dec-19

18-Dec-19

20-Dec-19

21-Dec-19
22-Dec-19
23-Dec-19

24-Dec-19

25-Dec-19
26-Dec-19
27-Dec-19

28-Dec-19
29-Dec-19

30-Dec-19

Month Date pH ORP 2]e] EC TDS |Turbidi Temp | COD BOD | T-Coli T-N T-P 0&G S8 | Cyanide Cyanide Mercury Sel Lead Color | Odor Zine | Copper | Barlum | Nickel |Sulphide Chlorine| dehyde Iron 5 Chromiul © Chlorine|"
1 m_
Daily Parameters Weekly Parameters Monthly Parameters
Unit - myv. m m FNU °C m m i ; ] m m m m m o] ] m m | CoPt | Co-Pt m m. m m m m m m m | ppm m m_ m
Det 1-Oct-18
Oct 2-Oct-19 7.56 100.5 1.26 8oz 445 211 30.23
Oa | 3oece1e |73z |eera | ez | 7es | e | - | s0s8
Oct_|  4-0ct19 Low Battery
Oct 50ct-19 Low Battery il
Oct 6-Oct-19 Low Battery
Oct 7-Oct-19 _ow Battery
8-0ct19 | 741 | 3827 | 186 | 664 | 282 | 87 |
9-Oct-19
10-Oct-19




Dec | 31-Dec-19 659 | 3228 264 | 177 | 20.33 |

Jan 1-Jan-20 LN W - - =

Jan 2-Jan-20 - =4 | = % =2 =il e

Jan 3-Jan-20 639 | 5 20 996 798 T 27.8

Jan 4-Jan-20 - - - = 3 b i)

Jan 5-Jan-20 vt d [y - e o = S|
..an 6-Jan-20 5 T 2 z o Be e SSeas)

Jan 7-Jan-20 =iy | n o st S R e = 3 -

Jan 8-Jan-20 SEI [ 5 - 307 [P EasEes

Jan 5-Jan-20 643 | 3053 | 412 | ee8 | 3u 76 | 2974

Jan 10-Jan-20 6.41 192.8 4.75 742 an 150 29.59

Jan 11-Jan-20 _6.44 3232 | 418 | 916 | 458 112 29.21
_Jan 12-Jan-20 658 | 1905 | 566 885 443 14 2931

Jan 13-Jan-20 635 | 2857 | 452 | 730 | 361 68 | 2938

Jan 14-Jan-20 73 1411 317 635 317 26.7 29.49

Jan 15-Jan-20 oo ] eI (] [ = = =

Jan 16-Jan-20 8.75 288.6 2.34 644 322 154 295

Jan 17-Jan-20 718 | 1358 | 245 | 1026 | 513 | 166 | 29.42

Jan 18-Jan-20 7.21 282.4 a7 845 423 13.9 2547

Jan 19-Jan-20 831 | 1367 | 496 | 794 | 397 | 168 | 2906

Jan 20-Jan-20 7.2 131.2 89 a7 486 13.5 29.16

Jan 21-Jan-20 714 86.5 148 | 94 47 26. 30.22

Jan 22-Jan-20 6.8 854 . 825 465 26.2 2923

Jan 23-Jan-20 7.27 2754 217 909 455 9.2 2922

Jan 24-Jan-20 7.35. 224.5 2.24 812 406 15.6 206

Jan 25-Jan-20 8.83 158.7 347 577 289 6.8 29.94 |

Jan 26-Jan-20 8.93 106.5 212 838 425 152 29.6

Jan 27-Jan-20 8.54 2563 | 234 824 M2 | 125 | 2867 |

Jan 28-Jan-20 82 224.7 0.94 843 422 468 29.02 |

Jan 28-Jan-20 7.8 455 1.67 782 391" | 202 | 2841 |

Jan 30-Jan-20 T.46 138.8 1.78 745 372 345 27.85

Jan 31-Jan-20 723 168.1 22 678 | 3339 | 268 29.36

Feb 1-Feb-20 8.75 5 0.84 860 430 27.7

Feb 2-Feb-20 8.61 -41.6 113 622 311 | 404

Feb 3-Feb-20 81 | 12 | 138 805 402 | 283

Feb 4-Feb-20 - - - - - - o

Feb 5-Feb-20 7.96 877 1.06 1165 582 481 27.2

Feb 6-Feb-20 771 | 1887 | 135 941 470 314 | 2745 |

Feb 7-Feb-20 = = = = . > =

Feb -Feb-20 - = - - . = -

Feb 3-Feb-20 7.67 264 1.26 762 | 391 | ‘184 | 2847

Feb 10-Feb-20 845 | 2356 | 139 | 778 391 128 | 2931 |

Feb 11-Feb-20 837 | 363 | 161 | 1448 | 725 | 688 | 2729

Feb 12-Feb-20 886 183.3 1.42 470 214 298 |

Feb 13-Feb-20 B854 | 2169 | 163 | 878 439 2286 29.18

Feb 14-Feb-20 7.95 182.3 146 657 328 623 29.81

Feb 15-Feb-20 824 188.5 | 2.08 848 424 | 744 | 2818

Feb 16-Feb-20 8.26 1504 2.16 844 414 78.4 28.18

Feb 17-Feb-20 B.29 193.5 221 857 428 774 29.39

Feb 18-Feb-20 8.8 3453 4.63 898 449 5.1 26.45 |

Feb 19-Feb-20 7:85 161.6 202 | 697 298 19.7 29.34

Feb 20-Feb-20 842 1473 1.98 B47 324 18 29.61

Feb 21-Feb-20 879 | 2833 | 173 | &02 251 207 29

Feb 22-Feb-20 724 2688 1.7 513 261 29 30.4

Feb 23-Feb-20 .34 1671 1.51 720 362 351 28.37

Feb 24-Feb-20 - - - - - - =1

Feb 25-Feb-20 B.08 1898 | 1.69 594 | 297 | 304 29.85

Fab 26-Fab-20 Bl 979 1.46 956 478 28.6 29.31

Feb 27-Feb-20 6.91 SATD| 295

Feb 28-Feb-20 6.71 =i 397 3027 |

Feb 29-Feb-20 6.97 | [ 450 o I|i72a4a ]

Mar 03-03-20

Mar 04-03-20

Mar 05-03-20

May 06-03-20

Mar 10-03-20

Mar 1103-20 I |

Mar 12-03-20

Mar 13-03-20

Mar 14-03-20

Mar 1503-20

Mar 16-03-20

Mar 17-03-20

Mar 18-03-20

Mar 19-03-20 !

Mar 20-03-20

Mar 21-03-20

Mar 22-03-20

Mar 23-03-20

Mar 24-03-20

Mar 25-03-20

Mar 26-03-20

Mar 27-03-20

Mar 28-03-20

Mar 29-03-20

Mar 30-03-20

Mar 31-03-20




Monitoring Parameters Result for STP(Phase-2)

Wonth Sauts ec | tos |rurbid Ehromiun Copper | Barlum | Nicket | siver | iron |cyanide c::;;'“ Ammont) et lriuoride| TO! [ Fre® |gupnigef FOMek | ppgnots
m :
Daily Parameters Weekly Parameters Monthly Parameters
ot : mv_| mgl | ysicm | ppm | FNU | °C | ppm m_1_ppm WNP/100n ppm | ppm | | =1 eem 1 ppm | ppm L ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm |
Oct T-O0cr19 7.33 | 274, 186 | 846 | 423 0.8 | 3067 | 165 - - '
Oct 2-Oct-19 76 | 3455 | 174 | ‘ses 444 0.1 3087 | 195 2 1.03 8 10 0413 | <31 | 233 1 <000z | 0094 | <001 | <0.002 | <0.002 | <001 | =0.002 | =0.002 | <0.002 | 0.02 | =0.00z | 0.158 | <0.002 0006 | 0027 | <005 | 1206 | 01 01 | <0.005| 0018 | <0.002
Oct 30ct19 | 721 | 370. 22 | 939 488 | - | 3096 | 16= i L _k, : oAl = =
. Oct | 4-Oct-19 [ Low Battery 21. — y = =
Oct 5-Oct-19 Low Battery =] s L | [ L d
et 60ck1g [T — Low Battery 7l 3 S = = B
Oct 7-0ct-19 0 ow Battery 16.5 2 824 2 137 | 0827 | <31 =il T2l
Oct 80ct19 | 692 | 4069 | 189 | s7a | 437 26 | 2993 | 167 il 3] I Tk e = [ = . i
(Oct | 90c19 | 7.34 | 4196 | 248 | 880 | 440 | 65 | 3057 | 184 = s PR 1K ) =5 L ==
Oct 10-Oct-19 74 | 3822 | 239 881 4 184 | 3078 | 202 N ] [ LI
Oct 16-0ct-19 | 738 | 4368 | 166 | 679 | 330 | 16 5 126 2 | 308 | 3 | 124 | 043 | <3i i [P (N ] [ 0] T [ | == e
Ot 17-Oct-19 7.38 386 | 1.74 670 335 244 = 74 ) [ == X I
Oct 18-Oct-19 76 | 3819 | 198 | 834 | 417 | 187 | =075 | 126 ¥ L 21T
Oct 19-Oct-19
Oct 20-Oct-19 =
Oct 21-0ct-19 727 | 396 A7 | 984 | 482 | 207 | 3018 | 12
Oct 22-Oct-19 73 203 | 105 | es2 426 146 | 31.02 | 25: ] =
Oct 230ct19 | 732 | 2375 | 151 | 906 | 423 | 45 | 3111 | 26. 2 746 | 350 93 | 0593 | <af ] | [ ===
Oct 24-0ct-19 | 754 | 1738 | 121 | 898 | 449 | 23 | zsoe | 163 =i = o [ 1 T: ]
Get 25-0ct-19 752 | 2326 | 112 | 8ss | 444 08 | 3125 | 133
Oct 29-Oct19 | 758 | 488 | 1.42 935 515 32 | 3042 23 s T [ : L
Oct 30-Oct-19 754 | 263.7 | 237 | 973 536 23 | 3036 | 107 2 4916 | e20 | 123 | 0825 | <31 s [ | ==
Oct 31-0ct-19 7.45 5 S = 458 : 312 11
Nov 1-MNov-19 7.23 3229 1.56 1059 530 7.8 30.59 30.5
4-Nov-19 731 | 2748 | 109 | 20 | 460 6 | 3081 | 12
5-Nov-19 747 | 3134 | 125 | 23 | aez ] 3086 | 13 3d =
6-Nov-19 777 | 2314 | 13 | o930 | aes | 1. 3029 | 12: 2 1532 | 2 103 | 6748 | <a1 | 277 1| =0002] 0056 | <0.01 | <0.002| <0.002 | <001 | <0.002 | =0.002 | <0.002 | 0.008 | <0.002 | 0.074 | 0002 | oot1 | <002 | <005 | 1923 | 02 0.4 | <0005| 0017 | <0.002
ThNov-18 | 787 | 2203 45 41 526 22 | 2028 | 83 | = =, ] B ==
8Nov-19 | 718 | a72. 54 720 212 | 2086 | 107 S == I
9-Nov-19 742 | 282 36 | 682 | 421 | 198 | 2873
10-Nov-18 | 7.68 | 230. 1.39
11-Nov-18 | 7.53 3. 121 3 =
12-Nov-19 | 7.56 | 3135 | 146 |
13Nov-18 | 7.85 | 2577 35 !
14-Nov-19 | 752 | 269 144 L] 12
15-Nov-19 745 | 340. 177
16-Nov-18 | 753 | 3046 | 153 ) =
17-Nov-18 7.48 331. 1.52
18-Nov-19 | 8.18 | 348, 14 N | 7 [ — 3
19-Nov-18 747 380.2 0.86 al JLTS - A
20-Nov-19 729 | 416 | 087 [E X = =
22-Nov-19 | 7.3 | arag | 081 | 702 | 351 103 | 3033 | 16 | =7 = Sl = [T o I =]
23-Nov-19 I = == = | ] = il ]
24-Nov-19 ) ¥ = = = i e
25-Nov-19 74 | 2237 | 095 | 916 | 456 | 0 30.23 | 277 B T o= 5 == A ik
26-Nov-19 | 701 | 369.1 | 148 | 793 | @sz | 117 | 2984 | 125 | = = j i ' | = | == = = ¥
27-Nov-19 | 7.43 | 240. 129 | 846 | 423 | 108 | 3047 | 48 | 2 66 | 2300 | 107 | 0888 | <3i | == | [t | ([ P | [N Do) [ | gl [Py = =2
28-Nov-18 | 747 | 3538 | 114 | 853 426 14 | 3032 | 208 | = = | B <0 :
29-Nov-19 7.08 366.7 1.31 B80S 403 133 30.1 15.6 — === R i i L =
5 I =t} b= — = e —. J B ) e > Y| [y - Aellle_____ |
2Dec19 | 635 | 1823 | 283 | 698 | 349 | 124 | il 1 7 A = == = =l = |
3Dec-19 48 | 1925 | 443 | 713 | as3 7 ia i) [= o N 775 oL 5 — s
4-Dec-19 14 | 325 | 578 752 | 316 4 2 314 | <18 | 138 | 089 | <a1 | 178 2 | s0002| 0332 | <001 | <0002 | <0.002| <0.01 | <0.002 | <0.002 | <0.062 | 0.014 | <0.002 | 0.056 | 0.004 | 0007| <002 | <005 | 134 | o4 GES|
5Dec-19 49 | 119 | &2 701 | a5t 255 [ l (== o = .
6-Dec-19 25 J [nE
7-Dec-18 B 5
‘BDec-18 E
$-Dec-18 = T Tl 1] N L UL ] REEE S| SRS e === e
10-Dec-19 T | s RO S| = : E Pk
11-Dec-19 2 169 | <18 | 138 s B [ e A 1L l oL 1k =i [Z=
12-Dec-19 i T = =) (R ) = !
13.Dec-19 E e A I [y [k — = = [k N [ T ELa = ]
14-Dec-19 — ] o | | === = [ o
15-Dec-19 . J | | Y S[e=—=1 | i ¥ i
16-Dec-19 B 7| [ =
17-Dec-19 L i ] e _ P z 7 === ==
18.Dec-19 |2 | sor | 70 | 57 | 06 | <3d Snel | s : Iz Sy
19-Dec-19 o = == il [ T ) S| | =) 3
20-Dec-19 C | | == == il Taiena) I ] i
21-Dec-19 . = E [ S 7]
22-Dec-19 ) i~ = = o (i
23-Dec-19 2 08 | = 64 | 147 | <3t Bl _ kol i, S s ===
24-Dec-19 = i | = = ] AL F s = EL s | ! | I B =
25-Dec-19 i 5 = =I5 ) Iz S i |5
26-Dec-19 . == = S A
27-Dec-19 = =] I= |
26-Dec-19 =¥ = == AT = i AL [
29-Dec-19 = | v ol i ]| i i=are| % s 7 B = = ===
30-Dec-19 | oFr | off | off | oFf | oFF | oFf | 1] o ol s I i =




31-Dec-19 6.13 403.1
1-Jan-20 -
2-Jan-20 -
3-Jan-20 852 | 3m
4-Jan-20 - -
5-Jan-20 -
g-Jan-20 - -
7-Jan-20 = o
8-Jan-20
8-Jan-20
10-Jan-20
11-Jan-20
12-Jan-20
13-Jan-20
14-Jan-20
15-Jan-20
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