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1. Executive Summary 

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

The monitoring record from September 2018 to November 2018 according to the 
Environment Monitoring Plan is submitted in conformity with the provision of 
Chapter 10, 10.1 Table 10.1-2 and 10.2, Table 10.2-2 Content of the EIA Report of 
Thilawa SEZ Development Project (Zone B) . 

2. Summary of Monitoring Activities 

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

We submitted EMP for TSEZ Zone-Bas following table. 
Report 

Description Phase Submission 
No. 

1 Environmental Monitoring Report Phase-1 Pre-construction Phase March, 2017 

2 Environmental Monitoring Report Phase-1 Construction Phase June, 2017 

3 Environmental Monitoring Report Phase-1 Construction Phase September , 2017 

4 Environmental Monitoring Repor t Phase-1 Construction Phase December, 2017 
5 Environmental Monitoring Repor t Phase-2 Pre-construction Phase December, 2017 
6 Environmental Monitoring Report Phase-1 &2 Construction Phase March, 2018 
7 Environmental Monitoring Report Phase-1&2 Construction Phase June , 2018 
8 Environmental Monitoring Report Phase-1&2 Construction Phase September, 2018 
9 Environmental Monitoring Report Phase-3 Pre-construction Phase December, 2018 
10 Environmental Monitoring Report Phase-2&3 Construction Phase March, 2019 

Report (No.8) is submitted this day attached with Construction Phase 
implementation schedule. Subsequent Construction Phase reports will be 
submitted on Quarterly. 

b) Difficulties encountered in implementing of the EMP and recommendations for 
remedying those difficulties and steps proposed to prevent or avoid similar future 
difficulties; 
None 

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

Depend on the exceeding parameters and situation 

d) Accidents or incidents relating to the occupational and community health and 
safety, and the environment: 
Neither accidents nor incidents happen during this monitoring period. ~.t< 
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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. Constru~tion Progress 

Thilawa SEZ Zone B Development Project construction activities is submitted enclosed 

with monthly progress reports from contractor in Appendix F to H. 

F . Monthly Progress Report for December, 2018 

G. Monthly Progress Report for January, 2019 

H. Monthly Progress Report for February, 2019 

4. Monitoring Result 
Environmental Monitoring Plan report for construction phase implemented 
according to the following table , reference on Table 10.2-2, Chapter 10, EIA for 
Industrial Area of Zone-B. 

Monitoring Plan (Construction Phase) 

Ca tegory Item Location Frequency Remark 

September 2018, Air 
Ai r Quality NOz, SOz, CO, PM2 5, PM 10 Construction site (1 point) Once/ 3month Quality Monitoring 

Report 

· Over flow of construction 
site to the creek (at least 3 

Water temperature, pH, SS, 
sampling points/ mixing August 2018, October 
point: i) discharge water , ii) 2018 Water and Water Quality DO, BOD5, COD, coliforms, oil 
upstream water and iii) 

Once/ 2 month 
Wastewater Quality 

and grease, chromium 
downstream water Moni toring Report 

· Well near the construction 
site (1 point) 

Monthly Progress 

Waste Amount and kind of solid 
Construction site Once/ 3 month 

Reports 
waste (September, October, 

November 2018) 

Preservation area such as 
residence around the Noise and Vibra tion 
proposed constr uction site Monitoring Report 

· Noise and vibration level 
(at least 1 point) 

Once/ 3 month 
September 2018 

Noise and Vibra tion 
· Traffic Count Preservation site such as (peak period) 

residence along the route for Traffic Count 

on ·site vehicles (1 point fo r Monitoring Report 

noise and vibra tion and 2 September 2018 

points fo r traffic count) 

Ground Subsidence · Ground water level Mont hly Progress 
· Ground elevation level 

Representa tive (1 point) Every week 
Reports 

· Consumption of ground water (September , October , 
Hydrology amount November 2018) 

Risk for infectious 
Status of measures of 

disease such as Construction site Once/month 
AIDS/HIV 

infectious disease Monthly Progress 
Reports 

Prehension of condition of (Se P- tober , 
Working conditions 

occupa tional safety and health ~~l<sv~ 
(including 

Prehension of infectious 
Construction site Once/ month ~t ,~1 occupational safety) 

disease . l l1\.l{ 1'lD ~ 1\ 

q,.~:r;;:v,;, c 
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Category Item Location Frequency Remark 

Accident Existence of accident Construction site As occasion arise 
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Thilawa Special Economic Zone (Zone B) 

Development Project -Phase 2 & 3 

Environment Monitoring Form 

Environmental Monitoring Report (Construction Phase) 
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Environment Monitoring Form 

The latest results of the below monitoring items shall be submitted to Authorities on once at Pre-Construction Phase and on quarterly basis 

at Construction Phase, and on bi-annually base at Operation Phase. The items, standards to be applied, measurement points, and 

frequency for each monitoring parameter are established based on the EIA Report for Thilawa Special Economic Zone Development 

Project (Industrial Area of Zone B). Should there be any changes to the original plan, such change shall be reviewed and evaluated by 

environmental expert. 

(1) General 

1) Phase of the Project 

- Please mark the current phase. 

0 Pre-Construction Phase U Construction Phase 

2) Obtainment of Environmental Permits 

N arne of permits Expected Actual issuance 
issuance date date 

Approved letter for Environmental Impact 
Assessment (EIA) Report of Industrial Area, 29th December 2016 
Thilawa Special Economic Zone (Zone-B) 

Notification of the comments of Ministry of 
Natural Resources and Environmental 
Conservation regarding with the Standard 

5th January 2018 10th January 2018 
Change of Wastewater Quality of Industrial 
Zone, Internal Regulations of Thilawa SEZ 
Zone-A and Zone-B 

1 

D Operation Phase 

Concerned authority Remarks (Conditions, etc.) 

Thilawa SEZ Management 
Committee 

Thilawa SEZ Management 
Committee 
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Monitoring Item 
Monitoring Results during Duration of Report 

Report Period Period 

Number and contents of formal comments made by the public 

Number and contents of responses from Government agencies 

(2) Monitoring Results 

1) Ambient Air Quality (December 2018) 

NOz, SOz, CO, PMz.s, PM1o - - - ·- --

Measured Measured Target Referred 

Location Item Unit Value Value 
Country's 

value to be International Frequency 
Standard 

(Mean) (Max) applied*1 Standard 

0.2 mg/m3 0.1 mg/m3 
N0 2 mg/m3 0.037 0.105 -

(1 Hour) (24Hour) 

0.02mg/m3 0.02mg/m3 
S02'"2 mgj m3 0.04 0.117 -

(24 Hours) (24 Hours) 

10.26 mg/m3 One time/ 
AQ-1 co mg/m3 0.203 0.318 - -

(24 Hours) 3 months 

0.025 mg/m3 0.025 mg/m3 
PM2.5'"3 mg/m3 0.047 0.058 -

(24 Hours) (24 Hours) 

0.05 mg/m3 0.05 mg/m3 
PM10'"3 mgjm3 0.068 0.083 -

(24 Hours) (24 Hours) 
-

Frequency 

Upon receipt of comments/ 

complaints 

Note 

Method 
(Reason of 

excess of the 

standard) 

Haz-
Refer to air 

Scanner 
quality report 

EPAS 

*IRemarks: Referred to the tentative target value of ambient air quality (EIA Report for industrial area, Table 2.4-1), Reference to the air quality monitoring report (September 

2018) 

2 



MjTD MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

*2Remark: The result of 502 in AQ1 is excess than target value due to four expected reasons i) combustion of fuel for vehicle from nearby roads ii) operation activities of 

Myanmar International Terminal Thilawa Port iii) operation activities of local industrial zone iv) construction activities of Zone B. Total exceeding hour is 52 hours during 

construction period, 30 hours are come from Zone-Band 15 exceeded hours are come from outside of Zone-B. And then according to summary of wind direction at AQ-1, 

80.8 % are come from outside of Zone-Band 19.2% are come form inside of Zone B. 

' 3Remark: The result of PM 2.5 and PM 10 are excess than target value due to three expected reasons i) dust from unpaved vacant area ii) transportation in and around the 

monitoring area iii) construction activities of Zone-B. 

Complaints from Residents 

- Are there any complaints from residents regarding air quality in this monitoring period? D Yes \2' No 
If yes, please describe the contents of complains and its countermeasures to fill in below the table. 

Contents of Complaints from Residents Countermeasures 

2) (a) Water Quality- December 2018 
Measurement Point: Effluent of Wastewater (SW-2, SW-3 and SW-4 are attach as reference point only and they are natural creek water which are combine 
all the wastewater from the Local industrial water and domestic water from existing living environment. SW-7 is the main discharging point and SW-8 is 
mixing point of discharge water but in this monitoring time SW-7 and SW-8location are almost same location. SW-9 is the downstream points after mixing 
point. GW-2 is also as reference point for monitoring of existing tube well located in the Monastery Compound near Zone-B area) 
-Are there any effluents to water body in this monitoring period? D Yes, g No 

If yes, please attach "Analysis Record" and fill in the items not to comply with Refereed International Standard 
~liXPAN r~ 

rn
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MjTD MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

Note 
Measured 

Location Item Unit Value 
Country's Target value to Frequ-

Method 
(Reason of 

Standard*Z be applied*t ency excess of the 
(Max) 

standard) 

SW-2 Temperature oc 24 < 3 (increase) 40 Instrument Analysis Method 

(reference pH - 8.2 6-9 6.0-9.0 Instrument Analysis Method 

point) ss mg/L 46 50 30 APHA 2540D (Dry at 103-105°C Method) 

DO mg/L 8.44 - - Instrument Analysis Method 

BODs mg/L 4.63 50 20 Once per APHA 5210 B (5days BOD Test) 

CODer mg/L 20 250 70 2months APHA 5220 D (Close Reflux Colorimetric Method) 

Total Coliform*4 MPN/100ml 160,000 400 400 APHA 9221 B (Standard Total Coliform Fermentation 

Oil and Grease mg/L <3.1 10 10 Teclmique) 

Chromiu m mg/L :>;0.002 0.5 0.5 APHA 5520 B (partition Gravimetric Method) 

APHA (Inductively Coupled Plasma (ICP) Method) 

SW-3 Temperature oc 24 < 3 (increase) 40 Instrument Analysis Method 

(reference pH - 8.1 6-9 6.0-9.0 Instrument Analysis Method 

poin t) SS''3 mg/L 196 50 30 APHA 2540D (Dry at 103-105°C Method) 

DO mg/L 8.35 - - Instrument Analysis Method 

BODs mg/L 3.55 50 20 On ce per APHA 5210 B (5days BOD Test) 

CODer mg/L 16 250 70 2months APHA 5220 D (Close Reflux Colorimetric Method) 

Total Coliform*4 MPN/100ml 35,000 400 400 APHA 9221 B (Standard Total Coliform Fermentation 

Oil an d Grease mg/L <3.1 10 10 Technique) 

Chromium mg/L 0.014 0.5 0.5 APHA 5520 B (partition Gravimetric Method) 

APHA (Inductively Coupled Plasma (ICP) Method) 

4 
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Note 
Measured 

Location Item Unit Value 
Country's Target value to Frequ-

Method 
(Reason of 

Standard*2 be applied*l ency excess of the 
(Max) 

standard) 

SW-4 Temperature oc 25 < 3 (increase) 40 Instrument Analysis Method 

(reference pH - 8.2 6-9 6.0-9.0 Instrument Analysis Method 

point) ss·3 mg/L 154 50 30 APHA 2540D (Dry at 103-105°C Method) 

DO mg/L 7.77 - - Instrument Analysis Method 

BODs mg/L 2.58 50 20 Once p er APHA 5210 B (5days BOD Test) 

CODer mg/L 16 250 70 2 months APHA 5220 D (Close Reflux Colorimetric Method) 

Total Coliform·4 MPN/100ml 35,000 400 400 APHA 9221 B (Standard Total Coliform Fermentation 

Oil and Grease mg/L <3.1 10 10 Technique) 

Chromium mg/L 0.008 0.5 0.5 APHA 5520 B (partition Gravimetric Method) 

APHA (Inductively Coupled Plasma (ICP) Method) 

SW-7 Temperature oc 29 < 3 (increase) 40 Instrument Analysis Method 

pH - 8.2 6-9 6.0- 9.0 Instrument Analysis Method 

SS>J mg/L 142 50 30 APHA 2540D (Dry at 103-105°C Method) 

DO mg/L 8.53 - - Instrument Analysis Method 

BODs mg/L 21.4 50 20 Once per APHA 5210 B (5days BOD Test) 

CODer mg/L 86 250 70 2 months APHA 5220 D (Close Reflux Colorimetric Method) 

Total Coliform*4 MPN/lOOml 7,900 400 400 APHA 9221 B (Standard Total Coliform Fermentation 

Y:': ~ Technique) ~"'ll-
~/ 

fl>~ Oil and Grease mg/L < 3.1 10 10 APHA 5520 B (partition Gravimetric Method) 

Chromium mg/L 0.01 0.5 0.5 APHA (Inductively Coupled Plasma (ICP) Method) 

~ ,,. 
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MjTD MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

Note 
Measu red 

Location Item Unit Value 
Country's Target value to Frequ-

Method 
(Reason of 

Standard*2 be applied*l ency excess of the 
(Max) 

standard) 

SW-8 Temperature oc < 3 (increase) 40 Instrument Analysis Method 

pH - 6-9 6.0 - 9.0 Instrument Analysis Method 

SS'"3 mg/L 
No water 

50 30 APHA 2540D (Dry at 103-105°C Method) 

DO mg/L 
for 

- - Instrument Analysis Method 

BODs mg/L 50 20 Once per APHA 5210 B (5days BOD Test) 

mg/L 
sampling 

2 mon ths APHA 5220 D (Close Reflux Colorimetric Method) CODer 250 70 

Total Coliform*4 MPN/100ml 400 400 APHA 9221 B (Standard Total Coliform Fermentation 

Oil and Grease mg/L 10 10 Technique) 

Chromium mg/L 0.5 0.5 APHA 5520 B (partition Gravimetric Method) 

APHA (Inductively Coupled Plasma (ICP) Method) 

SW-9 Temperature oc 24 < 3 (increase) 40 Instrument Analysis Method 

pH - 8.3 6-9 6.0 - 9.0 Instrument Analysis Method 

SS'"3 mg/L 208 50 30 APHA 2540D (Dry at 103-105°C Method) 

DO mg/L 8.11 - - Instrument Analysis Method 

BODs mg/L 4.84 50 20 Once per APHA 5210 B (5days BOD Test) 

CODer mg/L 16.3 250 70 2 months APHA 5220 D (Close Reflux Colorimetric Method) 

Total Coliform*4 MPN/100ml 92,000 400 400 APHA 9221 B (Standard Total Coliform Fermentation 

Oil and Grease mg/L < 3.1 10 10 Technique) 

Chromiu m mg/L 0.01 0.5 0.5 APHA 5520 B (partition Gravimetric Method) 

APHA (Inductively Coupled Plasma (ICP) Method) 

6 
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MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

Measured 

Location Item Unit Value 
Country's Target value to 

Standard*2 be applied*l 
(Max) 

GW-2 Temperature oc 27 < 3 (increase) 40 

(reference pH - 8 6-9 6.0-9.0 

point) ss mg/L 4 50 30 

DO mg/L 8.22 - -

BODs mg/L 3.34 50 20 

CODer mg/L 7.1 250 70 

Total Coliform MPN/100ml < 1.8 400 400 

Oil and Grease mg/L < 3.1 10 10 

Chromium mg/L :.::; 0.002 0.5 0.5 

*1Remark: Reference to the Water and Wastewater Quality Monitoring Report (December 2018) 

*2Remark: Referred to the National Emission Quality Guideline (NEQG) 29th December 2015 

Frequ-
Method 

ency 

Instrument Analysis Mefuod 

Instrument Analysis Mefuod 

APHA 2540D (Dry at 103-105°C Mefuod) 

Instrument Analysis Mefuod 

Once per APHA 5210 B (5days BOD Test) 

2months APHA 5220 D (Close Reflux Colorimetric Mefuod) 

APHA 9221 B (Standard Total Coliform Fermentation 

Technique) 

APHA 5520 B (partition Gravimetric Mefuod) 

APHA (Inductively Coupled Plasma (ICP) Mefuod) 

Note 

(Reason of 

excess of the 

standard) 

*3Remark: For the monitoring point of SW-3, SW-4, SW-7 and SW-9, the result of SS exceeded than the target value due to three expected reasons of i) surface water run-off 

from bare land in Zone B, ii) delivered from upstream area such as natural origin and wastewater from local industrial zone outside of Thilawa SEZ, and iii) influence by water 

from the downstream of monitoring points due to flow back by tidal fluctuation. 

*4Remark: For the monitoring point of SW-2, SW-3, SW-4, SW-7 and SW-9, the result of total coliform exceeded than the target value due to three expected reasons i) natural 

bacteria existed in discharged creek because there are various kinds of vegetation of creature such as birds, and small animals in and along the discharged creek and ii) 

wastewater from the local industrial zone outside of Thilawa SEZ and iii) delivered from surrounding area by tidal effect. Total coliforms do not affect human health directly, 

~~~.)f>.PA ~~~onitoring was carried out to identify health impact by coliform bacteria. As for the result of E-Coli SW-2 was 6.8, SW-3 was 26, SW-4 was 32, SW-7 was 12 and SW-9 was 
!. ~ ~ \ 
: C-o\ 26. $i~ considered that there is no significant impact to human health . 
. " ~ g 
\o d ~ 
\ ~"' o" 
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2) (b) Water Quality- February 2019 

Measurement Point: Effluent of Wastewater (SW-2, SW-3 and SW-4 are attach as reference point only and they are natural creek water which are combine 
all the wastewater from the Local industrial water and domestic water from existing living environment. SW-7 is the main discharging point and SW-8 is 
mixing point of discharge water but in this monitoring time SW-7 and SW-8location are almost same location. SW-9 is the downstream points after mixing 
point. GW-2 is also as reference point for monitoring of existing tube well located in the Monastery Compound near Zone-B area) 
-Are there any effluents to water body in this monitoring period? 0 Yes, U No 
If yes, please attach "Analysis Record" and fill in the items not to comply with Refereed International Standard 

Measured 
Target 

Note (Reason 
Country's value to Frequ-

Location Item Unit Value Method of excess of 
Standard·2 be ency 

(Max) 
applied•1 

the standard) 

SW-2 Temperature oc 28 < 3 (increase) 40 Instrument Analysis Method 

(reference pH - 7.8 6-9 6.0- 9.0 Instrument Analysis Method 

point) ss mg/L 28 50 30 APHA 2540D (Dry at 103-105°C Method) 

DO mg/L 3.97 - - Instrument Analysis Method 
Once per 

BODs mg/L 15.41 50 20 APHA 5210 B (5days BOD Test) 
2months 

CODer mg/L 119 250 70 APHA 5220 D (Close Reflux Colorimetric Method) 

Total Coliform·4 MPN/100ml >160,000 400 400 APHA 9221 B (Standard Total Coliiom1 Fermentation Teclmique) 

Oil and Grease mg/L <3.1 10 10 APHA 5520 B (partition Gravimetric Method) 

Chromium mg/L ~ 0.002 0.5 0.5 APHA (Inductively Coupled Plasma (ICP) Method) 

SW-3 Temperature oc 27 < 3 (increase) 40 Instrument Analysis Method 

(reference pH - 7.2 6-9 6.0-9.0 Once per Instrument Analysis Method 

point) SS"3 mg/L 254 50 30 2months APHA 2540D (Dry at 103-105°C Method) 

DO mg/L 5.63 - - Instrument Analysis Method 
- --- L___ 
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Measured 
Target 

Note (Reason 
Country's value to Frequ-

Location Item Unit Value Method of excess of 
Standard*2 be ency 

(Max) 
applied*1 

the standard) 

BODs mg/L 3.79 50 20 APHA 5210 B (5days BOD Test) 

CODer mg/L 27.5 250 70 APHA 5220 D (Close Reflux Colorimetric Method) 

Total Coliform*4 MPN/100ml 24,000 400 400 APHA 9221 B (Standard Total Coliform Fermentation Technique) 

Oil and Grease mg/L 3.2 10 10 APHA 5520 B (partition Gravimetric Method) 

Chromium mg/L 0.012 0.5 0.5 APHA (Inductively Coupled Plasma (JCP) Method) 

SW-4 Temperature oc 30 < 3 (increase) 40 Instrument Analysis Method 

(reference pH - 7.8 6-9 6.0 - 9.0 Instrument Analysis Method 

point) 55*3 mg/L 164 50 30 APHA 2540D (Dry at 103-105°C Method) 

DO mg/L 5.43 - - Instrument Analysis Method 
Once per 

BODs mg/L 2.89 50 20 APHA 5210 B (5days BOD Test) 
2months 

CODer mg/L 21 .1 250 70 APHA 5220 D (Close Reflux Colorimetric Method) 

Total Coliform*4 MPN/100ml 92,000 400 400 APHA 9221 B (Standard Total Coliform Fermentation Technique) 

Oil and Grease mg/L <3.1 10 10 APHA 5520 B (partition Gravimetric Method) 

Chrom ium mg/L 0.014 0.5 0.5 APHA (Inductively Coupled Plasma (ICP) Method) 

SW-7 Temperature oc 33 < 3 (increase) 40 Instrument Analysis Method 

pH - 8.6 6-9 6.0 - 9.0 Instrument Analysis Method 

55 mg/L 22 50 30 Once per APHA 2540D (Dry at 103-105°C Method) 

,~;RJAP~~ 
DO mg/L 6.68 - - 2 months Instrument Analysis Method 

m· BODs mg/L 4.81 50 20 APHA 5210 B (5days BOD Test) 
..:: ~ ~ 
~l\ ~ J :coDer mg/L 120 250 70 APHA 5220 D (Close Reflux Colorimetric Method) 

·--~-
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Target 
Measured Note (Reason 

Country's value to Frequ-
Item Unit Value Method of excess of 

Standard·2 be ency 
(Max) 

applied•t 
the standard) 

Total Coliform MPN/100ml 280 400 400 APHA 9221 B (Standard Total Coliform Fermentation Technique) 

Oil and Grease mg/L <3.1 10 10 APHA 5520 B (partition Gravimetric Method) 

Chromium mg/L 0.02 0.5 0.5 APHA (Inductively Coupled Plasma (ICP) Method) 

Temperature oc < 3 (increase) 40 Instrument Analysis Method 

pH - 6-9 6.0-9.0 Instrument Analysis Method 

55''3 mg/L 50 30 APHA 2540D (Dry at 103-105oC Method) 

DO mg/L - - Instrument Analysis Method 
Once per 

BODs mg/L 50 20 APHA 5210 B (5days BOD Test) 
2 months 

CODer mg/L 250 70 APHA 5220 D (Close Reflux Colorimetric Method) 

Total Coliform*4 MPN/100ml 400 400 APHA 9221 B (Standard Total Coliform Fermentation Technique) 

Oil and Grease mg/L 10 10 APHA 5520 B (partition Gravimetric Method) 

Chromium mg/L 0.5 0.5 APHA (Inductively Coupled Plasma (ICP) Method) 

Temperature oc 28 < 3 (increase) 40 Instrument Analysis Method 

pH - 7.1 6-9 6.0-9.0 Instrument Analysis Method 

55*3 mg/L 162 50 30 APHA 25400 (Dry at 103-105oC Method) 

DO mg/L 5.3 - - Once per Instrument Analysis Method 

BODs mg/L 5.8 50 20 2 months APHA 5210 B (5days BOD Test) 

CODer mg/L 40 250 70 APHA 5220 D (Close Reflux Colorimetric Method) 

Total Coliform*4 MPN/100ml 7,900 400 400 APHA 9221 B (Standard Total Coliform Fermentation Technique) 

Oil and Grease mg/L <3.1 10 10 APHA 5520 B (partition Gravimetric Method) 

10 
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Measured 
Target 

Country's value to Frequ-
Location Item Unit Value 

Standard*2 be ency 
(Max) 

applied*1 

Chromium mg/L 0.03 0.5 0.5 

GW-2 Temperature oc 30 < 3 (increase) 40 

(reference pH - 7.3 6-9 6.0-9.0 

point) ss mg/L 6 50 30 

DO mg/L 6.52 - -
Once per 

BODs mg/L 1.06 50 20 
2months 

CODer mg/L 8.1 250 70 

Total Coliform·s MPN/100ml 23 400 400 

Oil and Grease mg/L <3.1 10 10 

Chromium mg/L :5 0.002 0.5 0.5 

*1 Remark: Reference to the Water and Wastewater Quality Monitoring Report (October 2018) 

*2Remark: Referred to the National Emission Quality Guideline (NEQG) 29th December 2015 

Method 

APHA (Inductively Coupled Plasma (ICP) Method) 

Instrument Analysis Method 

Instrument Analysis Method 

APHA 2540D (Dry at 103-105°C Method) 

Instrument Analysis Method 

APHA 5210 B (5days BOD Test) 

APHA 5220 D (Close Reflux Colorimetric Method) 

APHA 9221 B (Standard Total Coliform Fermentation Technique) 

APHA 5520 B (partition Gravimetric Method) 

APHA (Inductively Coupled Plasma (ICP) Method) 

Note (Reason 

of excess of 

the standard) 

*3Remark: For the monitoring points of SW-3, SW-4 and SW-9 exceeded in SS due to three expected reasons i) surface water run-off from bare land in Zone B, ii) delivered from 

upstream area such as natural origin and wastewater from local industrial zone outside of Thilawa SEZ, and iii) influence by water from the downstream of monitoring points 

due to flow back by tidal fluctuation. 

•4Remark: For the monitoring points of (SW-2, SW-3, SW-4 and SW-9) total coliform exceeded the target value due to three expected reasons; i) natural bacteria existed in 

discharged creek because there are various kinds of vegetation and creature such as birds, and small animals in and along the discharged creek and ii) wastewater from the 

local industrial zone outside of Thilawa SEZ and iii) delivered from surrounding area by tidal effect. Total coliforms do not affect human health directly, self-monitoring was 

carried out to identify health impact by coliform bacteria. As for the result of E-Coli SW-2 was 4, SW-3 was <1.8, SW-4 was 14, SW-7 was 2 and SW-9 was 9.2. It is considered 
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MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

3) Soil Contamination (only operation phase) 

Situations environmental report from tenants 

Are there any serious issues regarding soil contamination in this monitoring period? 
If 1 d "b h f 1 . d . £"11 . b 1 h yes pJease escn e t e contents o compJ a1ns an Its countermeasures to I In e owt eta bl e. 

Contents of Issues on Soil Contamination Countermeasures 

4) Noise Level (December 2018) 

Measured Measured 
Target 

Referred 
Country's value to 

Location Item Unit Value Value International Frequency 
Standard be 

(Mean) (Max) Standard 
applied* 

Residential Area Leg (day) dB( A) 50 55 75 

NV-2 Leg (evening) dB( A) 53 54 Refer to 60 Refer the section 
One time/ 

Leq(night) dB( A) 51 53 NEQG 55 2.4 in EIA main 
3 months 

Along the road Leq (day) dB(A) 59 62 Article 1.3 75 report 

(NV-1) Leq(night) dB( A) 51 56 70 

D Yes, ~ No 

Note 

Method 
(Reason of 

excess of the 

standard) 

*Remarks: Referred to the tentative target value of ambient air quality (EIA Report for industrial area, Table 2.4-8), Reference to the noise and vibration monitoring report 

(March 2018) 

Complaints from Residents 

- Are there any complaints from residents regarding noise in this monitoring period? D Yes, ~ No 
If yes, please describe the contents of complains and its countermeasures to fill in below the table. 
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Contents of Complaints from Residents Countermeasures 

5) Solid Waste 

Measurement Point: Construction Site (Construction Phase), Storage for Sludge (Operation Phase) 

Are there any wastes if sludge in this monitoring period? q Yes, 

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

Item Date Generated from Unit Value Solid Waste Management Activities 

Amount of Sludge 10-Jan-2019 Construction Waste Loads 2 Waste disposing to authorized waste collector (YCDC) 

Amount of Sludge 6-Feb-2019 Construction Waste Loads 2 Waste disposing to authorized waste collector (YCDC) 

Amount of Sludge 15-Feb-2019 Construction Waste Loads 2 Waste disposing to authorized waste collector (YCDC) 

6) (a) Ground Subsidence Hydrology 

Duration Water Consumption Ground Level 
Note 

(Week) Quantity Unit Quantity Unit 

6-Dec-2018 120 m3/ week + 6.297 m 

13-Dec-2018 112 m3/ week + 6.299 m 

20-Dec-2018 98 m3j week + 6.300 m 

27-Dec-2018 99 m3/ week + 6.298 m 

Remarks: Reference to Monthly Progress Report (December-2018) 
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MjTD MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

Duration Water Consumption Ground Level 

(Week) Quantity Unit Quantity Unit 

3-Jan-2019 112 m3/ week + 6.300 m 

10-Jan-2019 105 m3/ week + 6.299 m 

17-Jan-2019 123 m3/ week + 6.301 m 

24-Jan-2019 128 m3/ week + 6.298 m 

31-Jan 2019 104 m3/ week + 6.297 m 

Remarks: Reference to Monthly Progress Report Oanuary-2019) 

6) (c) Ground Subsidence Hydrology 

Duration Water Consumption Ground Level 

(Week) Quantity Unit Quantity Unit 

7-Feb-2019 114 m3/ week + 6.299 m 

14-Feb-2019 103 m3/ week + 6.297 m 

21-Feb-2019 95 m3/ week + 6.298 m 

28-Feb-2019 115 m3/ week + 6.299 m 

Remarks: Reference to Monthly Progress Report (February-2019) 

7) Offensive Odor (only operation phase) 

Complaints from Residents 

--

- Are there any complaints from residents regarding offensive odor in this monitoring period? 
If yes, please describe the contents of complains and its countermeasures to fill in below the table. 

14 
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MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

Contents of Complaints from Residents Countermeasures 

Situations environmental report from tenants 

- Are there any serious issues regarding offensive odor in this monitoring period? 0 Yes, .c?' No 
If yes, please describe the contents of complains and its countermeasures to fill in below the table. 

Contents of Issues on Soil Contamination Countermeasures 

8) Infectious disease, Working Environment, Accident 
Information from contractor (construction phase) or tenants (operation phase) 

-Are there any incidents regarding infectious disease, Working Environment, Accident in this monitoring period? 0 Yes, \2" No 
If yes, please describe the contents of complains and its countermeasures to fill in below the table. 

Contents of Incidents Countermeasures 

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

9) Resettlement Works for Project Mfected Persons (PAPs) and Common Assets 
Information from TSMC 
- Please describe the progress and remarkable issues (if any) to fill in below the table. 

Resentment Works Progress in Narrative 

The number of P AH who got the 

Projected Mfected land compensation; 
• Land Acquisition and Relocation (26) PAHs from Zone-B 

~ns ~~ 
. Area(2-l)_Ex-2 

~ ~ 
t.-1 ~ r 
~ ,., 

~/, d ;ott:" 
""'7 ,,.- 15 
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Income Restoration Program 

Common Assets Relocation 

The number of P AH who got the 
land compensation and 
relocated; 

• (2) PAHs from Zone-B 
Area(2-1)_Ex-2 

• (2) PAH from Zone-B 
Area(2-1)_Ex-1 
The number of PAH who 
already relocated; 

• (6) PAHs from Zone-B 
Area(2-1)_Ex-2 

• (5) P AHs from Zone-B 
Area(2-1 )_Ex-1 

• (6) PAHs from Zone-B Area(3-1) 

The number of P AH who got the 
cultivation compensation; 

• (1) P AH from Zone-B 
Area(2-1 )_Ex-1 

• (1) P AH from Zone-B Area(3-1) 

1) New tube well digging at Zone B 
in Dec'18 

2) Supporting for Valuable People 
Program at Zone B for every 
month 

3) Fence renovation at Zone B in 
Dec'18 

4) Drainage cleaning at Zone B in 
Feb'19 
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- Are there any grievances submitted, solved and pending regarding resettlement works? D Yes, • No 
If yes, please describe the contents of grievances to fill in below the table. 

Contents of Grievance Response/ Countermeasures 

10) CSR activities such as Community Support Program 
- Are there any CSR activities implemented in this monitoring period? • Yes, D No 

If 1 ves, pease d .b h r escn e t e out Ine o fCSR 1 achvihes Imp emente d f"ll. b 1 h bl to I In e ow t eta e. 

Date Activities Description (Location, Participant etc) 

December 2018 Monthly Free Tuberculosis diagnosis test TSEZ- Zone A 
in TSEZ 
Donation for one storey school building Aye Mya Thida School 

January 2019 Donation for concrete paving to cemetery Shwe Pyouk Village Group 
road 

February 2019 Free Basic English Course for Grade 5 to Myaing Tar Yar School 
Grade 9 students 

End of Document 
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Water Quality Monitoring Report for Development oflndustrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY December-20 18) 

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 ofThilawa SEZ, Myanmar Japan Thilawa Development 
Ltd. (MJTD) has a responsibility to carry out regular monitoring in the industrial area of Zone B in 
accordance with the approved Environmental Impact Assessment (EIA) report and Environmental 
Management Plan (EMP). MJTD has implemented monitoring various environmental items with the 
specified time frame to know the environmental conditions in and around the area. As for the monitoring 
of the water quality, total seven sampling points are set for water quality survey, named SW-2, SW-3 , 
SW-4, SW-7, SW-8, SW-9 and GW-2 have been monitored in Thilawa SEZ and its surrounding area 
in timely manner. Among the seven locations, SW-7 is main discharging point of Zone B during the 
construction stage. Moreover, GW-2 is monitored as a reference of existing tube well which located in 
the monastery compound of Phalan village. Location of sampling points for water quality monitoring 
is shown in Figure 1.1-1. 

Figure 1.1-1 Location of Sampling Points of Water Quality Monitoring 
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Water Quality Monitoring Report fo r Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY December-20 18) 

CHAPTER 2: WATER QUALITY MONITORING 

2.1 Monitoring Items 
Sampling points and parameters for water quality monitoring are determined to cover the environmental 
monitoring plan of the EIA rep01t. 

Water quality sampling was carried out at six locations. (SW-8) was not carried out for water sampling 
because of there was no water during the monitoring period. Among the six locations, water flow 
measurement was carried out at one location (SW-4) where can be measured by current meter. 

Monitoring items and sampling points are summarized in Table 2.1-1. 

Table 2.1-1 Monitoring Items for Water Quality 

No. Parameters SW-2 SW-3 SW-4 SW-7 SW-8 SW-9 GW-2 Remarks 
I pH 0 0 0 0 - 0 0 On-site measurement 
2 Water temperature 0 0 0 0 - 0 0 On-site measurement 

3 DO 0 0 0 0 - 0 0 On-site measurement 
4 BOD (5) 0 0 0 0 - 0 0 Laboratory analysis 
5 COD (Cr) 0 0 0 0 - 0 0 Laboratory analysis 
6 Suspended solids 0 0 0 0 - 0 0 Laboratory analysis 

7 Total coliform 0 0 0 0 - 0 0 Laboratory analysis 

8 Oil and grease 0 0 0 0 - 0 0 Laboratory analysis 

9 Chromium 0 0 0 0 - 0 0 Laboratory analysis 
10 Escherichia Coli 0 0 0 0 - 0 0 Laboratory analysis 

(Self-monitoring) 
II Flow Rate - - 0 - - - - On-site measurement 

Source: Myanmar Koei International Ltd. 

2.2 Description of Sampling Points 

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

No. 

2 

3 

4 

5 

6 

,.,.,.-t. 

Table 2.2-1 Outline of Sampling Points 

Station I Detailed Information 

SW-2 

SW-3 

SW-4 

SW-7 

SW-8 

SW-9 

~~~!.-~!!!~.!!~.:.!§~o· 12, §.?..::? ~96° !Z: JJ_,Q~:· ..... ------------··--·-
h~-~~-!i~'.!: .!d_p~J!:.~~f!l-~f Sh~~.JYJiuk Cre~- --------------·---·--·---·-·-··· 
Surv~y Hem= Surface wat~r sampling 

Coo_r:~_ i'.!!! ... l!.:.l'J -l ~~-~_Q~2:~9.::L~-?.~I-6' 41.60" --------------····----·-·-···· ···········-·--·---····· 
.... h~<:~!i~'.! ... :JdP.§.!.!:.~!!lY!..~.h~~!'.r!!:~~ ~E~ ... ek, after mi~~11_g_po int ofi!!.~~~~~gz Z~~~ -A andZo_l1C::.!?. __ _ 
Survey Item - Surface water sampling 
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__ !:~~~!_!~_'!._: Dow!:l.stre~I!!._<>...f.§!:l_'Y.C::. ... ~X<l':l.!~_s:~c;:.!<. __ __ ········ ···----····· .............................................. ········································--···· 

Survey Item- Surface water sampling and water fl ow rate measurement 
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Survey Item- Discharge water sampling 
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Location - Upstream of Shwe Pyauk Creek, mixing point of SW-2 and discharge water from 
construction site of Zone B. ····----··----· -----·····------···------·····--·--·-······-····-----·-·····-····· 
Survey Item - Surface water sampling 
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Survey Item- Surface water sampling 
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Water Quality Monitoring Report for Development oflndustrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY December-20 18) 

SW-2 (Reference Point) 

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

SW-3 (Reference Point) 

SW-3 was collected at the Shwe Pyauk creek, after mixing point of Zone A and Zone B, which is 
flowing from east to west and then entering into the Yangon River. The distance is about 45 m 
downstream ofSW-9. This sampling point is located in the south of Zone A area and Dagon-Thilawa 
road. The surrounding area are Zone B in the south and local industrial zone in the east respectively. 

SW-4 (Reference Point) 

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

SW-7 (Discharging Point) 

SW -7 is main discharging point of Zone B during construction stage. This sampling point is located at 
outlet of retention pond of Zone B construction site, in the north of Zone B area and in the south of 
Dagon-Thilawa road. The surrounding area are Zone A in the north and local industrial zone in the east 
respectively. 

SW-8 (Reference Point) 

SW-8 is mixing point of discharge water from Zone B construction site and local industrial zone, 
upstream of Shwe Pyauk creek. This sampling point is located in the north of Zone B area and in the 
south of Dagon-Thilawa road. The surrounding area are Zone A in the north and local industrial zone 
in the east respectively. 

SW-9 (Reference Point) 

SW-9 was collected at the upstream of Shwe Pyauk creek which is flowing from east to west and then 
entering into the Yangon River. The distance is about 600 m downstream ofSW-8. This sampling point 
is located in the south of Zone A area and Dagon-Thilawa road. The surrounding area are Zone B in the 
south and local industrial zone in the east respectively. 

GW-2 (Reference of Existing Tube Well) 

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

/~\~'lAUe. 
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Water Quali ty Monitoring Report for Development of Industrial Area in Th ilawa SEZ Zone B 
(B i-Monthly Monitoring in FY December-20 18) 

2.3 Monitoring Method 
All water samples were collected w ith 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 fl ow rate was al so conducted by using the on-site 
instrument "Tamaya Digital Current Meter". 

Table 2.3-1 Analytic Method for Water Quality 

No. Parameter Method 

I Temperature Instrument Analysis Method (Horiba, U-52, Mu lti Water Quality Checker) 

2 pH Instrument Analysis Method (Horiba, U-52, Mu lti Water Quality Checker) 

3 Disso lved oxygen (DO) Instrument Analysis Method (Horiba, U-52, Mul ti Water Quali ty Checker) 

4 BOD (5) APHA 52 10 B (5 days BOD Test) 

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

6 Suspended solids (SS) APHA 2540D (Dry at I 03- 105 o C Method) 

7 Total coliform APHA 922 1 B (Standard Total Coliform Fermentation Techn ique) 

8 Oi l and grease APHA 5520B (Partition-Gravimetric Method) 

9 Chromium APHA 3 120 B (Inductively Coupled Plasma (ICP) Method) 

10 Escherichia Co li APHA 922 1 F (Escherichia Coli Procedure Using Fluorogenic Substrate) 

II Flow Rate 
Detection of Electromagnetic Elements 
(Real-time measurement by UC-200V Digita l Current Meters) 

Source: Myanmar Koei Internat ional Ltd. 

2.4 Monitoring Period 

Water quality and water flow rate monitoring were conducted on 26 December 2018 and sampling time 
is shown in Table 2.4-1 to avoid tidal effect. The tide record fo r Yangon River, Myanmar on 26 
December 2018 is shown in Table 2.4-2. 

e , 
~..-iw i< o~' 

Table 2.4-1 Sampling Time of Each Station 

No. Station Sampling Time 

I SW-2 26112/20 18 09:49 

2 SW-3 26112/20 18 08:5 1 

3 SW-4 26112/20 18 10:43 

4 SW-7 26/12/20 18 13:33 

5 SW-8 -
6 SW-9 26/12/2018 09:2 1 

7 GW-2 26/12/20 18 I I :24 

Source: Myanmar Koei International Ltd . 

Table 2.4-2 Tide Record for Yangon River, Myanmar 

Date Time Height Tide Conditions 
0 1:56 0.66 Low Tide 
06:3 1 5.78 High Tide 

26/ 12/20 18 14:46 0.38 Low Tide 
19: 11 5.38 High Tide 

Source: Myanmar Port Authority, Tide Table fo r the Yangon R1 ver 
and Elephant Point, 20 18 
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Water Quality Monitoring Report for Development of industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY Oecember-20 18) 

2.5 Monitoring Results 

Results of water quality monitoring at discharge point and discharged creek is summarized in Table 
2 .5-1. Analytical results of the laboratory are described in Appendix-2. The results were compared with 
the target value of effluent water quality discharging to water body stipulated in the EIA report. 

2.5.1 Results of Discharging points and Discharged Creek 

As the comparison with the target value, the results of SS and total coliform were exceeded than the 
target value. As for the result of SS, results at the surface water monitoring points (SW-3 , SW-4, SW-
7 and SW-9) exceeded the target value due to three expected reasons; i) surface water run-off from bare 
land in Zone B, ii) delivered from upstream area such as natural origin and wastewater from local 
industrial zone outside ofThilawa SEZ, and iii) influence by water from the downstream of monitoring 
points due to flow back by tidal fluctuation. 
As for the result of total coliform of surface water, results at surface water monitoring points (SW -2, 
SW-3 , SW-4, SW-7, and SW-9) exceeded the target value due to three expected reasons; i) natural 
bacteria existed in discharged creek because there are various kinds of vegetation and creature such as 
birds, and small animals in and along the discharged creek and ii) wastewater from the local industrial 
zone outside of Thilawa SEZ and iii) delivered from surrounding area by tidal effect. In addition, the 
result of E. Coli of surface water, all of results were under the reference value. Therefore, although the 
target value of total coliform was exceeded at monitoring point ofSW-2, SW-3, SW-4, SW-7, and SW-
9, but it is considered that there is no significant impact on human health. 

-

.. 

Table 2.5-1 Results of Water Quality Monitoring at Discharge point and 
Discharged Creek 

'· .~ ' .. ' -
~ 

Target 
Value 

(Reference 
No. Parameters ' Unit SW-2 SW-3 SW-4 SW-7 SW-8 SW-9 . 

' Value for 

I 

2 

3 
4 

5 

6 

7 

8 

9 

10 

II 

~ 

., .. 
~~. l ~ Self-,. .. .,. ~ 

'· MonitorinR) 

Temperature ·c 24 24 25 29 - 24 :5 35 

pH - 8.2 8.1 8.2 8.2 - 8.3 6 - 9 

Suspended solid (SS) mg/L 46.00 196.00 154.00 142.00 - 208.00 50 
Dissolved oxygen (DO) mg/L 8.44 8.35 7.77 8.53 - 8.11 -
BOD (5 ) mg/L 4.63 3.55 2.58 21.40 - 4.84 30 

COD (Cr) mg/L 20 16 16 86 - 16.3 125 

Total coliform 
MPN/ 

160.000 35,000 35,000 7.900 92,000 400 
lOOm! 

-

Oil and grease mg/L < 3.1 < 3.1 < 3.1 < 3.1 - < 3. 1 10 

Chromium mg/L :5 0.002 0.014 0.008 0.01 - 0.01 0.5 

MPN/ 1 ( 1000)* 
Escheri chia Coli OOml * 6.8 26.0 32.0 12.0 - 26.0 

(SW) (CFU/1 OOml) 

Flow rate m3/s - - 0.350 - - - -

Note: Red color means exceeded value than target value. 
*Note: Based on the water utilization at discharged creek, the quali ty standard for water baths in Japan, (Mini stry of 

Environment, 1997) is set as a reference value for self-monitoring of E. coli for surface water monitoring. However, due to 
limitation of capacity for analytical laboratory in Myanmar, the method to analyze the "Colony Forming Unit (CFU)" is not 
available in Myanmar. Therefore, the results of "Most Probable Number (MPN)" are assumed similar to CFU values and 
compared with reference values. Once the method to analyze the CFU will be available in Myanmar, the analytical method 
will be changed. 
Source: Myanmar Koei International Ltd. 
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Water Quality Monitoring Report fo r Development of industrial Area in Thi lawa SEZ Zone B 
(B i-Monthly Monitoring in FY December-20 18) 

2.5.2 Result of Reference Tube Well 

Result of water quality monitoring at reference monitoring point is shown in Table 2.5 -2. All 
parameters of result are below the target va lue. 

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

~-

a
p~/I.DEv~(o-<1, 

... ~ ~ 
;; ~ /{ s-rD '!: I 3. l.'ll- ~I 
($, :::;. / ~' 0~/.· "1:1/lt,~vH• _.,. · 

--~ 

Target Value 

No. Parameters Unit GW-2 
(Reference 

Value for Self-
Monitoring) 

I Temperature ·c 27 ~ 35 

2 pH - 8.0 6 - 9 

3 Suspended solid (SS) mg/L 4.00 50 

4 
Dissolved oxygen 

mg/L 8.22 -
[(DO) 

5 BOD (5) mg/L 3.34 30 

6 COD (Cr) mg/L 7. 1 125 

7 Total coliform 
MPN/ 

< 1.8 400 
IOOml 

8 Oil and grease mg/L < 3. 1 10 

9 Chromium mg/L ~ 0.002 0.5 

10 Escherichia Co li 
MPNIIOOml** 

< 1.8 
(100)** 

(OW) (MPN/ IOOml) 

ll Flow Rate m3/s - -

**Note: Based on the water utilization at monitoring point fo r ground water, B I (I rrigation water) of 
National Technical Regulation on Surface Water Quali ty 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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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY December-2018) 

CHAPTER 3: CONCLUSION AND RECOMMENDATIONS 

As described in Chapter 2 (Section 2.5), parameter ofSS (SW-3 , SW-4, SW-7 and SW-9) and total 
coliform (SW-2, SW-3, SW-4, SW-7 and SW-9) in surface water were exceeded the target value in 
this monitoring period for construction stage ofThilawa SEZ Zone B. 

There are some possible reasons for exceeding the target values of SS (SW-3, SW-4, SW-7 and SW-9) 
and total coliform (SW-2, SW-3, SW-4, SW-7 and SW-9) are by i) natural origin such as natural bacteria 
existed in discharged creek because there are various kinds of vegetation and creature such as birds, 
and small animals in and along the discharged creek and ii) wastewater from the local industrial zone 
outside of Thilawa SEZ and surface water run-off from bare land in Zone B and iii) delivered from 
surrounding area by tidal effect. As mentioned in Section 2.5-1 , the result of self-monitoring of E-Coli 
at SW-2, SW-3, SW-4, SW-7 and SW-9 were under the reference value. Therefore, although the target 
value of total coliform was exceeded at main discharging point and reference monitoring point, but it is 
considered that there is no significant impact on human health. However, it cannot reach to the 
conclusion of what is the reason to be exceeded the target values, thus the continuous monitoring and 
yearly trend analysis will be necessary to carry out based on the rainy and dry season data. 

As for future subject for main discharging points ofThilawa SEZ Zone B, the following action may be 
taken to carry out the appropriate water quality monitoring: 
-To continue monitoring Escherichia coli (E. coli) level to identify health impact by coliform bacteria; 
and 
-To monitor the possibility of the overflow water from construction sites. 

End of the Document 
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Water Quality Monitoring Report for Development oflndustrial Area in Thilawa SEZ Zone B 
(B i-Monthly Monitoring in FY December-2018) 

FOR DISCHARGING POINT OF THILA W A SEZ ZONE B 

Surface water sampling and onsite measurement at SW -7 
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Water Quality Monitoring Report for Development of Industrial Area in Th ilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY December-20 18) 

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

Surface water sampling and onsite measurement at SW-2 

Surface water sampling and onsite measurement at SW-3 

Surface water sampling and onsite measurement at SW-4 

Al-2 



Water Quality Monitoring Report for Development of industrial Area in Thilawa SEZ Zone B 
(B i-Monthly Monitoring in FY December-20 18) 

Surface water at SW-8 (No water during the monitoring period) 

Surface water sampling and onsite measurement at SW-9 

Ground water sampling and onsite measurement at GW-2 

Al-3 
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Client Name 
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Proj ect Name 

Sample Description 

Sample Nam e 

Sample No. 

Waste Profile No. 

No. Parameter 

1 55 

2 BOD ( 5) 
- --

3 COD (Cr) 

4 Total Col i form 
-- ·-

5 Oil and Grease 

6 Chromium 

Remark 

-

Analysed By : 

/VJ 

FOR DISCHARGING POINT 
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Lot NoEl. Thilawa SEZ Zone A, Yangon Region, Myanmar. 
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Report Date 

Application No. 

Analysis Report 
Myanmar Koei International LTD ( MKI) 

• motivate our planet 

Doc No: GEM-LB·R004E/OO 

Pagelofl 

GEM- l.AB-201901127 

1 

14 January, 2019 

0049-COOl 

No.lA /28, Mya Thidar Housing, Ward 11, South Okkalapa Township, Yangon. Myanmar. 

MJTD 

MK!·SW-7-1226 Sampling Date 26 December, 2018 

W- 1812261 Sampling By Customer 

Samp le Received Date 26 December, 2018 

Method Unit Result LOQ 
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-
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-- -- ---

APHA 9221 B (Standard Tolal Coliform Fermentation TechniQue) MPN/lOOml 7900 1.8 
- -

APHA 55206 (Partition-Gravimetric Method) mg/1 < 3.1 3.1 

APHA 3 120 B ( Inductive ly Cou pled Plasma (ICP) Method) mg/1 0.01 0.002 

LOQ - Limit of Quantitation 
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH 
DISCHARGING POINTS AND BASELINE OF DISCHARGED CREEK 

DOWA 

Client Nam e 
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ProJMNa~ 

Sam pi~ D~script1on 

Sample Name 

Sample No. 

waste Profile No. 

No . 

I 

2 

] 

4 

5 

6 

7 

8 

9 

10 

II 

12 
-

13 

,. 
1 5 

16 

17 

18 

19 

20 
2 1 

22 

23 - · 24 

25 

2 6 

27 

28 

29 

30 ·-
31 

P·a ramet.er 

ss 
800 (5) 

COD (Cr ) 

Tolal Coliform 

0 •1 and Gr t:ase 

Tota l NttrogM 

T ot a l Phosph<U"OUS 

Color 

Odor 

TDS 

Mercury 

Zinc 
-
Arsenic 

Chromium 

Cad m ium 

Selerium 

Lead 

Copp~r 

8cun..m 
Nlcket 

sn ... e-r 
I ron 

Cy.a.nl de 

Am monia 

Hexavalent Ch rom ium (Cr'6 + l 

Fluorid~ 

Total Ch ionne 

Free Oll or ln~ 

Sulphide 

rorrnatdehyd~ c-- - -·-· 
Phenols 

Rem ark 
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An a ly sis Report 
Myanmar Ko~1 I n:ernauonal l TO (MKI) 

Report. No. · GE,"' · L.AB· 201901124 

R~vision No. · 
RePort D.at<e : l 4 Jc.nu.ary. 2019 

AppUcatton No. ; 0049-COO L 

No. l A /28 , My:a 1'tlidar Hov sln g, Ward 1 1, South Okkalapa Townsh ip , Yangon . Myanm ar 

MJ/0 

Mt<I ·SW· 1 · 1226 

W· l812258 

Sampllno Date : 26 December, 2018 

Sampling Bv : Cuslom~r 

Sa mol~ Recetved Date : 26 Dec~mbtor, 201 8 

Me thod U nJt Resu lt 

APt1A 25400 (Dry at 103-l05'C Method) mg/ 1 46.00 

APtlA 5 210 B ( 5 O~ys 600 Test) mg/1 4 .63 

APKA 5 2200 (OOS~ Reflux COforim~r-ic r~ethod) mg/1 20 
----

APK A 922 1 B (Standctr-d Total Cell form Fermentation T echntqu e ) MPN/100rr:l 160000 
-- ---

APti A SS20B (Partition-Gr.a ~Ametrlc Method) mg/ 1 < 3 . 1 
-- -

HACH Method 10072 (TNT Persulfate Digestion Metno<l ) mg/ 1 1.1 

APHA "' 500- P E (A$COr"bk. Ao <J Methoa) mg/1 < 0 .050 

APHA 2120C (Spectrophotom etnc Method) TCU 4 . 13 

ApttA 2150 B (ThrMhOid Odor Test ) TON ... 
lo.PHA 2540 C (total OiSW I'vcd Solids Oned at l 80'C r .. etho d} mgt! 2768 
- ---
APHA 3120 8 (lnductJvety Coupled P:ttsma (lCP) Mc-thoct ; m gt! :s: 0 .002 

LOQ 

0 .00 

0 . 7 

t 8 
-

].1 

0 

0 .050 

o.oo 
0 

=--
0 .002 
~ 

APHA 3L20 B ( l nduaivety Cou pleO Pta5ma (ICP) Method) m gt I s 0 .002 
---

APHA 3120 B (lnduttively Coupled Ptasma (ICP) ,.,E-lhOO) mg/ 1 < 0 .0 1 

A?t-IA 3120 6 (Inductively Coupl ed Pl asm a { I CP) Meot hod } mgt I :s: 0.002 

API·IA 3120 8 (tnductlv~Jy CoupJed Pl-asm a (ICP) Method ) mgt! s 0.002 
-----

APHA 31.20 H (Inductive-ly CoupiecJ Pl asm~ (ICP} Mrthod} mgt! s: 0 .0 1 

A_PHA 3.1 20 B (Indu'-'tlve:ly Couple(} PI8Sm a (ICP) Method} rng.lt :S 0 .002 

A PHA 3120 8 (Inductively Coupl-ed Pfasma (ICP) Me.thod} mgl' s 0 .002 

APH'A'Ji20 B -(lnductlvely Cou pleCI P!asm4 (ICP) Mt:iiiOd) mg/1 Q.074 

APHA J l20 6 (J ndoc.:t.lve·ly Coupl-t'd Pfasma (ICP) r-1ethod) mgt! 0.006 

APHA 31.20 B ( l nducuvely Cou pl ed A asma (ICP} MEt hod) m gt! ::!i. 0 .002 

APHA 3t 20 B (J.ndvctivc-ly Coupled Pl&$10d (1CP) Mrlhod) mgtl 1.462 

B ACH 8027 (Pyn dme · Py1"aza lon e Met hod mgt I 0 .003 

0 .360 H.ACH MetfloC 10205 (Sfhrylat e TN f Plus KethOd) mgt I 

~~~~l ~t 994 (Oott ii:JT"'t r.al!Qn cf m·onu.n•{VIJ 'ipeet,-e.~ r'IIMtJ"'O!i \JSng l , S .1 ~)"~7ioo»1 rnoJI < 0 .05 -
.-.PHA 4 110 B (ten Ct1 roma t09up hv WJ :t\ Ot•lhTIIIUI Sup.,.-e>$1Dr' or E..~M~n l Cond~arvlty) mg/t 0 .490 

APt-IA 4500 C l G (OPO Colori mel rk M-ethod) mg/1 0 . 1 

APHA 4500 Cl"'G(DPO Colorimetrtc Method) mg/1 < 0 . 1 
-

HACH 81 3 1 ( USEFA Mcth'fl~le Blu r Method) mgtl 0 .033 

H.ACH 8110 ( MST H !-1ethod) m g/1 0 .028 

USFF>A &-"~00 .. l o 1 tPher ·ot;:cs (SI)ect roonot~k. !"URl;.ill 4,.AP w-rtn Oiutl toa t lon)) ~~~-- - --
0 .4 ' .... 

l OQ - u m:t or Q vl!nbtiU _ 

APIIA - Amt'r ica n Public Huith Assoa abon (APHA), the Amertcan Wa ter Works Association ( AWWA}, and t h e Wat~r 

Env.ronrnent f eder.-stion (WEF), Stlindan:l r:-let·hods-fcw tt'le E•am•n-atlon of Water and Wast ewat er . 22nd edrtton 

ADProved By : 

fl (} 'iJ t:;_ 

0 .002 

0.01 

0.002 

0.001 

0 .01 

0.002 

0 .00> 

0 .001 

0.002 

0.002 

0.002 

0.002 

0 .020 

0 .05 

0 .014 

0 .1 

0 .1 
I 

0.005 ! 

0 -~~ 
O. l 

Tomoya ::tuzuiU 

rect or J e.-> {"f- 1 ~(~ 

A2-2 



DO \II A 

Otent Name 

AO<IrHS 
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5 

6 

7 

8 
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1---· 

15 
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18 
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22 

23 
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29 
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Para m e t er 
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600 ( 5) 
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rotat CoUtorm 

011 and Gre~"Se 

rotaJ Nitro-gen 

Tota' PhO$phorous 

Color 

OdD< 

TOS 

f'.t!f"CUTY 

ZinC 

A rsenk. 

ChromhJm 

Cadmk.Jm 

54.-lt:mum 

l nd 

Coppe,. 

Sil"ium 

Nickel 

Sl v f:T 

Iron 

Cyanide 

Ammon!& 

Hexavalent Chromium (Cr6+ } 

~ 
Totat Chlonne 

rr'ee Chlorlnt-

Sulph ·de 

Fofmatdef'tydc 

Phenols 

Rem.ar1c 

;)lysed By 

/\/J 
1'11 1 Nt Aye t,. .w1 n 

StJpervisCh" 
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LA:J.1 NoE l Thllaw• SEZ Zo;;u~ A. Y•r<o~on Reckwl. M ~tanm;:~ r 

Fno r fJ No ho.<No ( 0>95} 1 H~l • 1'11 otiv~!~ o-.tr pl ;)fl~ 

Doc No· G£'JI- l B4100.c!JOI) 

Pitt dot1 

Analysis Report 
t<ya1V1'lar Koellntel"na;f.'onal LTO (MKI} 

Rt!>O•l No. : GEM·LAB-20 1901125 

R~lslon No. 

Re-port Oat~ : 14 J•nuc;ry, JO 1 9 

Applical ton r~o - : 0049<001 

No. tA /28, Mya ThK1ar Housing, Ward ll , South Okk.!litpa Townshtp , Yangon . Myanmar. 

MJlO 

MKI· SW · 3 1226 

W- 1812259 

SamDflng OlJt~ : 26 D«ember, 20 18 

Sa mpling By Custo m u 

Sample 1tece1\led Da te : 16 Oecemher. :1018 

M ethod U n i t Re$ult LOQ i 

APHA 25400 (Dry at 103-lOS'C Metho c:t ) mGfl 196.00 

APHA 5110 6 ( 5 D ays BOO Tesl) mGfl 3 .55 0 .00 

AFHA 52200 (Oow- Reflull: CoJorim e-tr ic Method) mGfl 16 0 . 7 ---
APr1A 922 16 (Stand ard Total Coliform Fer mentat ion rechnlque) MPN/tOOml 35000 1.8 

APHA 552tlB ( Pa.rtltion Gra.vlmetnc Method ) m gtl < ) .1 3 1 

HAO-t r-1-ethod 10072 (TNT Persutt'llt e Olgesuon MethOd} mGf1 2 1 0 

APHA -4 500-- P E ( ASCOrbiC A Cid Method) m g/1 < 0.050 0.050 

APH A 2120C (Sp.ectrophotometnc I"Jethod ) TCU 3. 22 0 .00 
--

APHA 2 150 8 (f'lreshold Odo,- Test ) TON 1 0 - ' 
APHA 2540 C (To taJ Oissofv~d Solids On ed at l 8CYC Method) m g/1 3540 

--- -
~.007 . APHA 3120 s (tndua lvely COupled Plasma ( ICP) Metnod ) mg/1 s 0.002 

-----
APHA 3120 B (!n CJuctJvely couptecJ Plasma ([CP) '1 ttnod) m Q/1 :! 0.002 0 .002 

--
APtiA 3120 B ( lnductNely Coupled ~a.$1Tla ( tCP) MPih od) m g/1 s 0.01 0 .0 1 -
APKA l120 B ( Inductively Coupted Ptasma ( fCP) o'1ethoct ) m g/1 0.014 0 .002 

!-
.-PHA 3120 8 (Inductive-tv Coup!ed Ptas-ma { ECP) "!ethod) mg/1 s 0 .0():7 0 .002 

- -
APHA ] 170 ~ (induct-ively Coupled ~asma (lCP) '1etho<l ) mGfl ~ 0.01 0 .0 1 

- s 0.007 APHA 3 120 6 ( Inductive-.ly Coupkd P,uma { tcP) '1ethod) m gt I 

r-~ ·~~~ APH.A :H 20 Bl lnduttive.ly Couptea Plasma ( lCP) '1etnod) mg/1 ::s 0 .002 
~ -- --
APHA 3:20 B (Inouct.tvelv covptea Plasma (ICP) '1eth00) ntu/1 0 .06 0.001 ----
~A 3120 B ( 1 nductlv~Jy Coupled Pla-_sma {ICP) Method) mg/1 0 .0~2 0 .007 

APHA J i 20 8 (tnCucuv t'fy Cou pfed Pta5ma ( ICP) Method) m g/t :s: 0 .00.2 0 .002 

APHA ll'O B (lnovct:Jvety Coupled ~sma ( ICP) Method) mg/1 9.232 0 .002 

HAOI 8027 ( Pyridi.ne · Pyrazal o.ne Method mg/1 0 .015 0 .0 02 

HACH Metrwd 10205 (5Uicy1at.e TNT PluS Method) mg/l 0.055 0 .020 

ISO 1HIII l t~ ( tkttrrnflllton or Uln:tn<ITI(VI} S Pitrtrcm«~nc nn.hecl tnlnQ l,S 11(11!4111y iC~} mg/1 < 0 .05 0 .05 

A9H.~ <$110 8 (Jon Chromatogr.ltthy witts Che!Ttic-•1 SUCIPtH'I- O, of Eh.;ent Conc~cy) mg/1 ~ 0 .014 0 014 

APHA 4500 Cl G {OPO Colorirndrlc Method ) mg/1 01 
~ -

API-lA 4SOO Cl G ( DPO Cotor1metrlc MethOO ) mg/1 < 0 .1 0 I 

MACH 8 131 ( U S!:PA Methyle-ne Blue M-etnod) mg/1 0.031 0 .005 
-- ·--

HA(H 8 1 10 ( to' 8TH Method) mg/1 0 .014 0 .003 

L S FPA fo'111thod ·00, 1 ( Fh f'!\OIICS (S~ctrotl~tf'C , Manu il ~AAP W olh OtStill.oi!hotr )) mg/1 < 0 . 1 0 I 

l OQ • l.Jm 1 o l Qu.antit~t-on 
APt lA • Am c-riun Public. Heatth Assod aHon ( APHA ). t he Amencan Wat er w orks As.soclation ( AWWA), ilnd th~ Vldtot-, 
Envtronrrent Fede-r ation ( WEF) . Stan~~rd Mc~ods tor t he & amtnatlon or Water znd wascew.etc' . 22nd edl l on 

J .-.., r<+ , ? ... r Aoproved By . 
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Sam~e Nam~ 

Sam~c No. 
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I 

2 

) 

4 

5 

6 

7 

8 

9 

l O 

11 

I2 -
13 .. 
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16 

17 

18 
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2) 

24 

25 

2 b 

27 

28 

29 
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COD (Cr ) 

Total C.ol. tor m 

Od ano Creas-e 
--

Tor.a l Nt(rogen 

Tota l ?hosphorous 

Co lo.-

Odor 

TDS 

o\1 -e: r<.u ry 

Zinc 

Ar5-eniC 

Chr oMium 

Cadmlum 

ScJcn.urn 

lea d 

Copper 

Bari um 

'Nid;l 
Siver 

I ro n 

r:;;nlde 

Am mor. 1~ 

Hexavale.nl Chro m ium {C1'6+ ) 

Flu oride-

Total Chlonne 

free Ch!<)nn t' 

Sulph~de 

Form.aldffiych~ 
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Analysis Report 
Myanmar J<oei tmem atio r•ctl LTD ( t<1Kl) 

1\eport Ho. · GEM-lAB-201901 126 

R-evis ion No. : 1 

R-ep<>fl Date : t4 Janua'"Y . 2019 

:.,Pp li<ation NO. : OO.C9~COO t 

No. l A /28, N y2 "Pltdar HoJsin g , ward 1 1, South Okk a lapa Tow~sh•P. Yangon. Myar"m.ar 

I"UTD 

P•JII!lotJ 

1'-l l'<t ·SW-4 · 122 6 Sampllfl9 Da re : 26 Decemh er. 20 18 

W-1812260 Sam~llnQ By : CustoMer 

Sample Receive<J D.a l e : 26 Oe<.C"rn l>er, 2018 

Method 'Uni t Result 

APH A 254 00 (Dry at 103 - lOS"C •"'e:tf"'od ) mg/1 154 00 

APH A 5 21 0 8 (5 Days 800 Test) mg/1 2. 58 
-

APrlA 52200 (Close Re"'u)( Co•orlmetnc Me<hOO' ) m9fl 1 6 
- -

APHA 92216 (St~ndard To tal Co i form fe:rm en!l!lbon TechniQue) MPN/lOOml 35.000 

APHA SS20B ( fla rtition -Gravi rru~tr-lc Method) m9fl < 3. 1 

H ACH M~thod 10072 (T"'T Pe,.wlfat~ 0 1gestion r~~h-oo j mgjl 1.6 

APHA 4500 .P E: ( Asco,.bjc ACid Method) mgjl < 0 .050 
--

APHA "J.l20C (Spect roottotom ll! t71 C Method ) TCU 2 63 

APHA '1 50 B (ThreShOld OOOt Te~t ) TON I A 

4PHA 254 0 C ( "Total D lssorve el SoliOs Dried aL 160'C M.ethod) mgj l 3592 

APHA 3120 B (J.ndua!vely Co~rp led Plasma {ICP) Met hod) mg/1 :s 0 .002 

APHA 3120 8 (l.ndua1vely Coupled Plasm a ( ICP) Metnod ) mQI I .s 0 .001 
-r----

APIIA 3120 B (: nductive ly Coupled Pla sm a ( ICP) Melnod) mg/1 < O.Ol 

APHA 3120 6 ( l nducth,ot!'ly Coupled Plas m a ( I CP) Method ) mgj l 0.008 

APHA 3110 5 (lnclucthrt':ly Coupt~d P lasm~ (lCP) M c tnod) m9fl s 0 .002 

APHA 3120 B (l nducttvely COuPled PIOSil'ld ( ICP) Method) mgJI ~ 0 .0 1 

APHA 3120 :a (lnc11Jcttvety Coupled Plasm~ ( ICP) MCUlOd ) ml\/1 ::s 0 .002 

APt'IA 3120 6 (l ndUd.lv~t y Cou pled Pta.sm a ( l CP) Method) m9fl .$ 0 .002 

A.PHA 3120 S ( lnducth,.-e ly CoL. pleU Pla.sma UCP) MelhOd ) mg/1 0.058 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

CHAPTER 1: INTRODUCTION 

1.1 General 
Thilawa Special Economic Zone (SEZ) is located in southern district of Yangon region and about 23 
km southeast ofYangon city. As the developer ofThilawa SEZ, Myanmar Japan Thilawa Development 
Ltd. (MJTD) has a responsibility to carry out regular monitoring in the industrial area of Zone B in 
accordance with the approved Environmental Impact Assessment (EIA) report and Environmental 
Management Plan (EMP). MJTD has implemented monitoring various environmental items with the 
specified time frame to know the environmental conditions in and around the area. As for the monitoring 
of the water quality, total seven sampling points are set for water quality survey, named SW-2, SW-3, 
SW-4, SW-7, SW-8, SW-9 and GW-2 have been monitored in Thilawa SEZ and its surrounding area 
in timely manner. Among the seven locations, SW -7 is main discharged point of Zone B during the 
operation stage. Moreover, GW -2 is monitored as a reference of existing tube well which located in the 
monastery compound of Phalan village. Location of sampling points for water quality monitoring is 
shown in Figure 1.1-1. 

Figure 1.1-1 Location of Sampling Points of Water Quality Monitoring 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Moni toring in FY February - 20 19) 

CHAPTER 2: WATER QUALITY MONITORING 

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

Water quality sampling was carried out at six locations. (SW-8) was not carried out for water sampling 
because of there was no water during the monitoring period. Among the six locations, water flow 
measurement was carried out at one location (SW-4) where can be measured by current meter. 
Monitoring items and sampling points are summarized in Table 2.1-1 . 

-
No. Parameters SW-2 SW-3 SW-4 SW-7 SW-8 SW-9 GW-2 Remarks 

I pH 0 0 0 0 - 0 0 On-site measurement 
2 Water Temperature 0 0 0 0 - 0 0 On-site measurement 
3 DO 0 0 0 0 - 0 0 On-site measurement 
4 BOD (5) 0 0 0 0 - 0 0 Laboratory anal ysis 
5 COD (Cr) 0 0 0 0 - 0 0 Laboratory analysis 
6 Suspended Solids 0 0 0 0 - 0 0 Laboratory analysis 
7 Total Coliform 0 0 0 0 - 0 0 Laboratory analys is 
8 Color 0 0 0 0 - 0 0 Laboratory analys is 
9 Odor 0 0 0 0 - 0 0 Laboratory analys is 

10 
Escherichia Coli 

Laboratory analysis 
(Self-monitorin~) 

0 0 0 0 - 0 0 

II Flow Rate - - 0 - - - - On-site measurement 
Source: Myanmar Koei International Ltd. 

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

No. Station 

I SW-2 

2 SW-3 

3 SW-4 

4 SW-7 

5 SW-8 

6 SW-9 

Table 2.2-1 Outline of Sampling Points 

Detailed Information 

Coordinate- N -16° 40' 20.69", E - 96° 17' 18.04" ·----·-··---·--·-·········-··-·-·-··-····-······-·········· ... --····-···············-·······--.. ---·-····-------····-···-···-··-··- ............................................... , ... _ ______________ ,, ,,, 
... ~.CJ..~~.t..i(;l'.J. .. : .. YP.~.\~~~!!.1 .. .2.f...~.IJ..».:~ ... ~.Y.~!:I.~.f..r..~~.~.---- · ...... ______ ............... ... -····· ....... ················--- ·-··--- ···· 

Survey Item - Surface water sampling. 

_5_QQ.r.~!!l_l! ~:l'!..:_}§~jQ'] , ?._9" , E - 96° If_~Q:: ·-------····-------·······-···---·····--····---·---·-- ········--··--·-······· 
- ~ CJ.~!i_t.!.on- Upg_r,eam of_~.~.».:.~ ... e.Y..a..IJ..~ .. f..r.~~. aft:~r_ll_l.!_X. ~.£..pg.!.!.!!...<:>!..I~!!.~~~-~.~.?.._~<?.!.1.~ ... 6..and Zon~_!:! .••... ····-·-······ - ·· ­
Survey Item - Surface water sampling . 

.... f..<>.~r..!!!nate- ]\1_: 1.§.~_).2.:_:!?. , ?~_::._ .§__:2_~~_!_~:11.:42 ·~ ------··--·- ···········-······-·······- ···············--·-····---·--·······-····· 
__ !;ocation - Do~nstream .9f ~~we Pyauk Creek -- -- -····- -·-·-----····· 
Survey Item -Surface water sampling and water flow rate measurement. 
Coordinate- N- 16° 40' 13.25", E- 96° 17' 5.66" ·--·----··---·-·------·---···-······- ·········-·--··--·····-·--··-···----··--·-·--·--··----··----····-·--·----·-·-
~.2£.l! t.!.on - Ou.!!_t;!_Qf reten_!i <?,_J1_pond of ZOI~_C:Q!l.!!_'=!.uctio!!__S_i!~_2_t:f~_ £.9.!.1.11ect tg§_~~~Y..li.IJ. ~_<;: r,~ek ________ ·----·· 
Surv~.YJ!ern ~Discharge water SaJT1pliJ1K 

. f.Q.<>. .r..~!J.:l!!..l~:.t::J: !§.~_4_Q: I ?. ,Q~~~L~ .. : .. ?..?..~.J.:Z:.?~.? .. ! .. :: _______ ····- -- ·····-·- ···--·- ·----····--------------·····-······---·-
Location- Upstream of Shwe Pyauk Creek, mixing point of SW-2 and discharge water from construction site of 

one B - --··-·-······-··---·-·- ·············- ···- ······················--··- ....................... --··--········-·-··-··-- ··········-·-···-· .... - ......... . 
Survey Item - Surface water sampling. 
Coordinate- N - 16° 40' 6.2 1 ", E - 96° 16' 43.44" ·-- --·- - -····-····--·--·---·-·-·-······-··-·········- - ···············-·- ......................... - .......... ·················- ········-·········-·········----··-··------········--···--····-····· 
_!~(;!£!!!.ion - Ups_!~~m of Sh».:~.f.~_<;:r~_ ···----·-·-···-·--- ··----·····-·-----·-- -····-·-----····· 
Survey Item - Surface water sampling. 
Coordinate- N - 16° 39' 25 30" E - 96° 17' 15 60" 

7 I GW-2 l _~(;l£!!!ICJ.!.l...:_lf.l_ !~i~_g_nastqy:.£.~_()_1J.IJ.~2f.~~~ ~r.i. ~J§~~- ::~~~==~~=-==~--- --·-------·········-···-····-·-·-····· 
Survey Item - Ground water sampling. 

Source: Myanmar Koei International Ltd. 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

SW-2 (Reference Point) 

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

SW-3 (Reference Point) 

SW-3 was collected at the Shwe Pyauk creek, after mixing point of Zone A and Zone B, which is 
flowing from east to west and then entering into the Yangon River. The distance is about 45 m 
downstream ofSW-9. This sampling point is located in the south of Zone A area and Dagon-Thilawa 
road. The surrounding areas are Zone 8 in the south and local industrial zone in the east respectively. 

SW-4 (Reference Point) 

SW -4 was collected at the downstream of Shwe Pyauk creek, after mixing of discharge water from local 
industrial zone, construction site of Zone B and Zone A, which is flowing from east to west and then 
entering into the Yangon River. The distance is about 800 m downstream ofSW-3. 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 in the east, local industrial zone in the east and paddy fields in the south and west 
respectively. 

SW-7 (Discharged Point) 

SW-7 is main discharged point of Zone 8 during operation stage. This sampling point is located at 
outlet of retention pond of Zone 8 construction site, in the north of Zone B area and in the south of 
Dagon-Thilawa road. The surrounding areas are Zone A in the north and local industrial zone in the 
east respectively. 

SW-8 (Reference Point) 

SW-8 is mixing point of discharge water from Zone B construction site and local industrial zone, 
upstream of Shwe Pyauk creek. This sampling point is located in the north of Zone B area and at the 
south ofDagon-Thilawa road. The surrounding areas are Zone A in the north and local industrial zone 
in the east respectively. 

SW-9 (Reference Point) 

SW-9 was collected at the upstream of Shwe Pyauk creek which is flowing from east to west and then 
entering into the Yangon River. The distance is about 600 m downstream ofSW-8. This sampling point 
is located in the south of Zone A area and Dagon-Thilawa road . The surrounding areas are Zone Bin 
the south, local industrial zone in the east respectively. 

GW-2 (Reference of Existing Tube Well) 

GW-2 was collected from tube well as ground water sample. It is located in the monastery compound 
of Phalan village. The surrounding areas are Thilawa SEZ Zone A in the north, Phalan village in the 
south and fields in the west and local industrial zone in the northeast, and construction ofThilawa SEZ 
Zone B in the east and northeast respectively. 
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Water Quality Monito ring Report for Development of Industrial Area in Thi lawa SEZ Zone B 

(Bi-Monthly Monitoring in FY February - 20 19) 

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 
transp01ted 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" . 

-
No. Parameter Method 

I Temperature Instrument Analys is Method (Horiba, U-52, Multi Water Quality Checker) 

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

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

4 BOD(sl APHA 5210 B (5 days BOD Test) 

5 COD(cr> APHA 5220D (Close Reflux Colorimetric Method) 

6 Suspended Solids (SS) APHA 2540D (Dry at 103 -105°C Method) 

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

8 Color APHA 21 20C (Spectrophotometric Method) 

9 Odor APHA 2150 B (Threshold Odor Test) 

10 Escheri chia Coli APHA 922 1 F (Escherichia Coli Procedure Using Fluorogenic Substrate) 

II 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 were conducted on 13 February 2019 and sampling time 
is shown in Table 2.4-1 to avoid tidal effect. The tide record for Yangon River, Myanmar on 13 February 
2019 is shown in Table 2.4-2. 

Table 2.4-1 S r T' fEach Stat' - - - --- - -- - - -- - ---- - --

No. Station Sampling Time 

1 SW-2 13/02/2019 14:31 
2 SW-3 13/02/20 19 09:26 
3 SW-4 13/02/20 19 13 :24 
4 SW-7 13/02/2019 15 :22 
5 SW-8 -
6 SW-9 13/02/20 19 09:4 1 
7 GW-2 13/02/2019 14:0 1 

Source: Myanmar Koei International Ltd. 

Table 2.4-2 Tide R -- - - - -- -- - --- - -- - -o--- - - -d forY R' M -- 7 - - -- --mar 

Date Time Height Tide Conditions 

04 :27 0.76 Low Tide 

13/02/20 19 
09:34 4.29 High Tide 
16:31 0.96 Low Tide 
22 :04 4.64 High Tide 

Source: Myanmar Port Authority, Tide Table for the Yangon River and Elephant Point, 20 19 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 2019) 

2.5 Monitoring Results 

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

2.5.1 Results of Discharged Point and Discharged Creek 

As the comparison with the target value, the results of SS and total coliform exceeded the target value. 
As for the result ofSS, results at the surface water monitoring points (SW-3, SW-4 and SW-9) exceeded 
the target value due to three expected reasons; i) surface water run-off from bare land in Zone B, ii) 
delivered from upstream area such as natural origin and wastewater from local industrial zone outside 
ofThilawa SEZ, and iii) influence by water from the downstream of monitoring points due to flow back 
by tidal fluctuation. 

As for the result of total coliform of surface water, results at surface water monitoring points (SW-2, 
SW-3, SW-4, and SW-9) exceeded the target value due to three expected reasons; i) natural bacteria 
existed in discharged creek because there are various kinds of vegetation and creature such as birds, 
and small animals in and along the discharged creek and ii) wastewater from the local industrial zone 
outside ofThilawa SEZ and iii) delivered from surrounding area by tidal effect. 

Since the composition of the total coliform include bacteria from natural origin, and even after total 
coliform do not affect human health directly, self-monitoring for E. Coli analysis was carried out to 
identify health impact by coliform bacteria. As for the result of E.Coli of surface water, all of results 
were under the reference value. Therefore, although the target value of total coliform was exceeded at 
monitoring point ofSW-2, SW-3, SW-4 and SW-9, but it is considered that there is no significant impact 
on human health. 

No. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

Table 2.5-1 Results of Water Quality Monitoring at Discharged point and Discharged 
Creek 

Target Value 

Parameters Unit SW-2 SW-3 SW-4 SW-7 SW-8 SW-9 
(Reference Value 

for Self-
Monitorin2) 

Temperature ·c 28 27 30 33 - 28 :'0 35 

pH - 7.8 7.2 7.8 8.6 - 7.1 6- 9 

Suspended 
mg/L 28.00 254 .00 164.00 22.00 - 162 .00 50 

Solid (SS) 
Dissolved 

mg/L 3.97 5.63 5.43 6.68 5.30 
Oxygen (DO) - -

BOD(5) mg/L 15.41 3.79 2.89 4.81 - 5.80 30 

COD (Cr) mg/L 11 9 27.5 21.1 120 - 40 125 

Total Coliform 
MPN/ 

> 160,000 24,000 92,000 280 7,900 400 
lOOm! -
TCU 

Color (True Color 21.86 3.49 2.63 2.53 - 3.60 150 
Unit) 
TON 

Odor (Threshold 2 2 2 2 - 2 -
Odor Number 

Escherichia 
MPN/ IOOml 4.0 < 1.8 14.0 2.0 9.2 

(1000)* 
Coli 

-
(CFU/1 OOml) 

Flow Rate m3/s - - 0.128 - - - -
----- --

Note: Red color means exceeded value than target value. 
*Note: Based on the water utilization at discharged creek, the quality standard for water baths in Japan, (Ministry of Environment, 1997) 
is set as a reference value for self-monitoring of E. coli for surface water monitoring. However, due to limitation of capacity for analytical 
laboratory in Myanmar, the method to analyze the "Colony Forming Unit (CFU)" is not available in Myanmar. Therefore, the re_.s~u::::l =.=~ ... 
"Most Probable Number (MPN)" are assumed similar to CFU values and compared with reference values. Once the method to · ' P.ttc:- , 
CFU will be available in Myanmar, the analytical method will be changed. 1 ~av~ . ·. 
Source: Myanmar Koei International Ltd. · ~ ~ ' 
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Water Quality Monitoring Report for Development of lndustria l Area in Thilawa SEZ Zone B 
(B i-Monthly Monitoring in FY February - 20 19) 

2.5.2 Result of Reference Tube Well 

Result of water quality monitoring at reference tube well monitoring point is shown in Table 2.5-2 . All 
parameters of result were below the target value. 

Tab 

~~ 

8
'(\ ~ 

~ % 
lMJTD ~ a:. ...., 

~ (9" ... -t'r · · :§;v-. o~ 

1e ~.:"J-~ Kesuns 01 vv arer vuancy lVIomrormg ar Keierence 1 uoe Well 
No. Parameters Unit GW-2 

Target Value (Reference 
Value for Self-Monitorine) 

I Temperature ·c 30 ::s 35 

2 pH - 7.3 6 - 9 

3 Suspended solid (SS) mg!L 6.00 50 

4 Dissolved oxygen (DO) mg!L 6.52 -

5 BOD (5) mg!L 1.06 30 

6 COD (Cr) mg!L 8. 1 125 

7 Total coliform 
MPN/ 

23 400 
l OOm! 

8 Color 
TCU 

12.08 150 
(True Color Unit) 

9 Odor 
TON 

I 
(Threshold Odor Number) 

-

10 Escherichia Coli MPN/ 100 ml < 1.8 
(100)** 

(MPNIIOOml) 

II Flow Rate m3/s - -

**Note: Based on the water utilization at monitoring point fo r ground water, B I (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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Water Quality Monitoring Report for Development ofindustrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

CHAPTER 3: CONCLUSION AND RECOMMENDATIONS 

As described in Chapter 2 (Section 2.5), the results of SS (SW-3 , SW-4 and SW-9) and total coliform 
(SW-2, SW-3, SW-4 and SW-9) in surface water exceeded the target value in this monitoring period 
for operation stage ofThilawa SEZ Zone B. 

There are some possible reasons for exceeding the target values of SS (SW-3 , SW-4 and SW-9) and 
total coliform (SW-2, SW-3 , SW-4 and SW-9). They are by i) natural origin such as natural bacteria 
existed in discharged creek because there are various kinds of vegetation and creature such as birds, 
and small animals in and along the discharged creek and ii) wastewater from the local industrial zone 
outside ofThilawa SEZ and iii) delivered from surrounding area by tidal effect. Since the composition 
of the total coliform include bacteria from natural origin, and even after total coliform do not affect 
human health directly, self-monitoring for E. Coli analysis was carried out to identify health impact by 
coliform bacteria. As for the result of E. Coli of surface water, all of results were under the reference 
value. Therefore, although the target value of total coliform was exceeded at monitoring point of 
SW-2, SW-3 , SW-4 and SW-9, but it is considered that there is no significant impact on human health. 
However, it cannot reach to the conclusion of what the reason to be exceeded the target values is, thus 
the continuous monitoring and yearly trend analysis will be necessary to carry out based on the rainy 
and dry season data. 

7 

End of the Document 

t ~ -
/~ 
;8~~,v.~ Aoi~· 

-~~MJTD~ l 
\~~ ~ 
~~t.o"'~~ - ' 





Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

FOR DISCHARGED POINT OF THILA W A SEZ ZONE B 

Surface water sampling and onsite measurement at SW -7 
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Water Quality Monitoring Report fo r Development of Industrial Area in Thil awa SEZ Zone B 
(Bi-Monthly Moni toring in FY February - 20 19) 

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

Surface water sampling and onsite measurement at SW-2 

Surface water sampling and onsite measurement at SW-3 
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Surface water sampling and onsite measurement at SW -4 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

Surface water at SW -8 (There is no water during monitoring period) 

Surface water sampling and onsite measurement at SW -9 

Ground water sampling and onsite measurement at GW -2 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

DOWA 

Client Name 

Address 

Project Name 

Sample Description 

Samp le Name 

Sample No. 

Waste Profile No . 

No. Parameter 

I ss 

2 BOD(S) 

3 COD (Cr) 

4 Total Coliform 
--· 

5 Color 

6 Odor 
-. 

7 Oil and Grease 
-·· 

8 Chrom1um 

Rem~rk 

Analysed By : 

/V) 

FOR DISCHARGED POINT 

GOLDEN DOWA ECO-SYSTEM MYANMAR CO .• l TO. 

lot No E! ... Thilawa SEZ Zone A.. Ya!lgon Region, Myanmar. 

Phone No fa• No· (+95) 1 2309051 •• 
motivate our planet 

Doc No: GEM-LB-R004E/OO 

Poielofl 

Report No. : GEM-LAB- 201902209 

Revision No. : 

Report Dat e : 27 February, 20 19 

App lication No. : 0049-COOl 

Analysis Report 
Myanmar Koe i International LT D (MKT) 

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

MJTD 

MKI·SW· 7-0213 

Vl-1902127 

sampling Oete : 13 February. 2.019 

Sampling By : Customer 

Sample Received Date : 13 February, 2019 

Method Unit Result LOQ 

AP HA 25400 (Ory at 103-lOS'C Method) mg/1 22.00 -----
APHA 5210 B (5 Days BOD Test) mg/1 4 .6L 0 .00 
-- --- ---

AP.HA 52200 (Close Refl ux Colorirnetric Nethod) mg/1 120 0.7 
- - I--

A?H.A 922 18 ($tanda;11 Total COHfornt Fermentation rechniQUe} MPN.IlOOmJ 280 1.8 --- - [--
APHA 21 20C (Spectrophotometric Method) TCU 2.53 0.00 -- - -
A PH A 2 1 SO B (Threshold Odor Test ) TON 2 0 
I-- ·---
APHA 5520B (Partition-Grav imetric Method) mg/1 < 3.1 3 .1 

----
APHA 3120 B (Inductively Coupled Plasma (ICP) Method ) mg/1 0.002 0 .002 

LOQ - Umlt of Quar.tJtatlon 

APttA - American Publ!c Health Association ( APHA) , the Amencan \-'later Works Association ( AWWA). 
and the Water Envkorunent Federa tion (W EF) , Stanoatd Me!hods to r the Examination of Water and 
Wa.s!~ater, 22nd echtlon 

Approved By : 

LAB I 1Ji-- } (q -e_ 
Ni Nl Aye Lw in 

Supervisor 

frb .)7. 2o.9 l 

GEivt" I Tomoya Suzuki 

Di rector Pe b ..J.--1 , c<>'J 
I -- ------· 

A2-1 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

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

-~ 

8
'(.\I..AWAo(:'"¢_ 

~ % 
~ MJTD ~ a: ~ 

' ~ ~ ..... 
\~'1-i'-(~ 01'~-'-1\. ' .... 

' · ~. ·-·. . . 

DCJWA 

Client Name 

Add ress 

Project Name 

Sample Description 

Samp le Name 

Sample No. 

Waste Prome No. 

No. Parameter 

1 55 

2 SOD (5) 
---

3 COD ( Cr) 

4 Tot~l Colifor m 
- r-

5 Total Nitrogen 

G Total Phosphorous 

7 Colo r 

8 Odor 

9 Oil and Grease 

10 Cnromium 

Remerk 

Analysed By : 

A j 

GOLDEN DOWA ECO-SYSTEM M YIINMAR CO., 'LTD. 

Lot No El. Thilawa SEZ Zone A. Yangon Regl on. M yanmaJ 
Phone No Fa• No: (+95, 1 2309051 •• 

motivate our planet 

Doc No: GEM-l6·R004E/OO 
Pagelofl 

Report No. : GEM-lAB-201902204 

Revision No. 

Report Date : 27 February, 2019 

Application No. : 0049- COO 1 

Analysis Report 
Myanmar Koei Internat iona l LT D (MKI) 

No.lA /28, Mya Thldar Housmg, Ward 11, South Okkalapa Township, Yangon. Myanma • . 

MJTD 

MK!- SW -2-0213 

W -1902122 

Sampllt1; O.te : 13 February, 20 19 

Sampling By : Customer 

Sample Receive<! Date : 13 February, 2019 

Method Unit Result LOQ 

APHA 25400 (Dry at 103·105'C Method) mg/1 28 .00 -- --- -
APHA 5210 B ( 5 Days BOD Test) mg/1 15.41 0 .00 

- - -
APHI\ 5220D (Close Refiux Colorimetric Method) mg/1 119 0.7 

-
A.pt..~.A 9221& {Sra.no.ard Total Coliform Ferm ent!tton Tec:-.rnque) M:tN}lOOml > 160000 1.8 

---
HACH Method 10072 (TNT Pe"'ulfate Digestion Method) mg/1 1.9 0 

-- r---
APHA 4500-P E ( Ascorbic Acid Method ) m g/ 1 0 .289 0.050 

- - ~--1----
APHA 2 120C (Spectrophotometric Method) TCU 21.86 0 .00 

-
APHA 2150 B (Threshold Odor Test ) TON 2 0 

--- -
1\PHA 55206 (Parti tion-Gravlmetnc Method} rng/1 < 3.1 3.1 

--- -· 
APHA 3 .1 20 B (Inductively Coupled Plasma ( lCP) Methoc:l) mg/1 :s 0.002 0 .002 

LOQ ~ Um1t of Quanmabon 

APHA - Amenc.an Publ ic Healtt· Association (APHA), t he American Water Works Assodntlon (AWWA}, 
ar.d t he Water Environment Federation {WE.F), Stand!rd f·1 ethods for the ExamJJ\ation of Water ard 
Wastewater , 22nd edit ion 

Approved By : 

~~ 6 19 t 
Nl N! Aye Lwi n 

Supervisor 

Tomoya Su-zuki 

Di rector f.e b .:) 7, 2a-< 'f 
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Water Quality Monitoring Repor1 for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

DOWA 

Client Name 

Address 

Project Name 

Sample Description 

INO. 

1 
t-

2 

Sample Name 

Sample No. 

Waste Profile No. 

Parameter 

ss 
---
BOD (5) 

'-- -
3 COD ( Cr ) 

4 Total Coliform 
--

5 Tot:<l i Nitrogen 

6 Tota l Phosp horous 

7 Color 

8 Odor 

9 0 11 and Grease 
1-- -

10 Chromium 

Remark 

Analysed By 

/V~ 

GOLDEN DOWA ECO-SYSTEM MYANMAR CO .• l TO. 
l o t NoE l . Thilawa SE2 Zone~ Yar,gon Region, Myt~nmar. 

Phone No Fa. No : (•95) 1 ~30905 1 •• 
motivate our p1anet 

Doc No: GEM -L8-R004E/00 
Pagelof l 

Report No. : GEM-I.AB-20 1902205 

Revision No. : 

Report Date : 27 february, 2019 

Application No. : 0 0 49-COOl 

Analysis Report 
Myanmar Koel !nternational LTD (MKI ) 

No.1 A /28 , Mya Thidar Housing, Ward 11, Sou th Okkalapa Townsh ip, Yangon. ~1yanma •. 

MJTO 

MKI-SW-3 -0213 S•mv;ir.s Date ; 13 February, 20 19 

W- 1902123 Sampling By : Custom er 

Samp le Received Date : 13 February, 201 9 

Method Unit Result LOQ 

APHA 2540 0 (Dry at ! 03- 105'C Method) mg/1 254 .00 ---1-
APHA 5210 B (5 Days BOO Test) mg/1 3 .79 0 .00 

--- - -- - 1-
APHA 5220 0 (Close Refi ux Colorimetric Method) mq/1 27 .5 0 .7 

--- --
AP~.A 9'216 (Sl<TU'l08rd Tota.l Co:ifcrm Fermentauon TecM.q~) MPN/l OOml 24000 1.6 

---- -
HACH Method 10072 (TNT Persu lfate Digestion ~1ethod ) mg{l 9. 1 0 

--- - ----~ 
APHA 4500- P E ( Ascorbic Acid Met hod) m qjl 0 .155 D.050 

APHA 2120C (Spectrophotometric Method) TCU 3 .49 0 .00 
----

APHA 2150 B (Threshold Odor Test) TON 2 0 
-

APHA 55208 ( Partition -Gravimetric Method) mg/1 3.200 3 .1 
--- ----

APHA 3120 B (Inductively Coupled Pl~sma (!CP) Mi!ltlod) mg/1 0.0 12 0 .002 

LOQ - Limit o f QuantltatiOn 

APHA - American Pub11c Health Association ( APHA), tne Arnencan ·.u~ ter Works Assoc1at;ion (AWWA) , 
and the Water envii'"Onment F~e~iit!tie,.i:W-CJ1 J Stannard Methods for tre Examination of W~ter and 
Westewater. 22nd edition 

~A ij i Appro v ed By : 

[GENt /1"' ~ fq t 
Ni Ni Aye Lwl n 

Supervisor 

Tomoya Su zuki 

Director 'f.ebr;)) , (o•f 
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Water Quali ty Moni toring Report for Development of Indus trial Area in Th il awa SEZ Zone B 
(B i-Month ly Monito ring in FY February - 20 19) 

DO \II A 

Client Name 

Address 

Proj ect Name 

Sample Descr iption 

No. 

l 

2 
--

3 

4 

5 

6 

7 

Sample Name 

Sample No. 

Waste Profi le No. 

Pilrameter 

55 

BOD (5) 
--
COO (Cr) 

Total Coliform 
--

Total Nitrogen 

Total Phosphorous 

Color 

-

GOLDEN OOWA ECC>-SYSTEM MYANMAR CO.,l'l D. 
Lot NoEl. Thllawa SEL Zone A, Yangon Region, Myanmar 

Phone No Fox No : (• 95) t 23~051 •• 
motiva te our planet 

Doc No: GEM-LB-R004E/00 
Pag~lofl 

Report No. GEM-LAB-20 1902206 

Revision No. 

Report Date 27 February, 2019 

A pplication No. 0049-COO 1 

Analysis Report 
Myanmar Koei International LTD (MKJ) 

No.lA /28, Mya Thidar Housing, Ward 11, South Okkalapa Townsh1p , Yangon. t~yanmar. 

MJTD 

MKI-SW-4 -0213 

W· l902124 

Sornplln• Dote : 13 FebNary, 2019 

Sampling By : Customer 

Sample Received Date : J J FebNary, 2019 

Method Unit Result LOQ 

APHA 25400 (Dry at l03·1 05'C Method) mg/1 164.00 -
APHA 5210 B (5 Days BOD Test) mg/ 1 2.89 0 .00 
- -
APHA 5220D (Close Refl ux Colorimetr ic Method) mg/ 1 21.1 0 .7 
- --
APHA 922 16 {Standa r·cs Total Colifotm Fcrn1tontetJon TechniQUI!} MPN/ tOOm l 92000 1.8 

--- - --
HACH Method 10072 ( f NT Per-sulfate Digestion Method) mg/1 4 .1 0 

-
APHA 4SOO·P E (Ascorbic Acid Method} mg/1 0. 103 0.050 

APHA 2120C (Spectrophotometric Method) TCU 2.63 0 .00 
- ;--- ----

8 
--

9 

10 

Odor APHA 2150 B (Threshold Odor Test) TON 2 0 
--
0 11 ana Grease APHA 55208 (PartitJon· Gravimetnc Method) mg/ 1 < 3. 1 3 .1 

-
Chromium 

Remark 

Analysed By : 

/II) 

APHA 3120 6 ( lnductlvely Coupled Plasma (ICP) Memoc:l ) mg/1 0.014 0.002 

LOQ · Um1t of Qoantitabon 

APHA · Amer car~ Pu DIIc ticalth Association (APHA), the Amencan Wat.er Works Association ( AWWA) . 
and the Wcter Envlrcnm~nt Federation (Yiff'), Standard- Methods for the Examination of Water anc 
Wastewilter. 22nd edmon 

Approv ed By : 

;i/;:- ;;- {,q -t'-
N i N l Aye Lwin 

Supervisor 

Tomoya Suzuki 

Director feb ~ 7, ?o 'r 

A2-4 



Water Quality Monitoring Report for Development oflndustrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

DOWA 

Clleflt Name 

Address 

Project Name 

Samp le Description 

Sample Name 

Sample No. 

waste Profile No. 

No . Para meter 

1 ss 
1- --

2 BOD (5) 
- ----

3 COD (Cr) 

4 Total Coliform 

GOl DEN OOWA ECO-SYSTEM MYANMAR CD., LTD. 

Lot No El. Thilawa SEZ Zone A, Yangon Regio n, Myanmar. 

Phone No Fa. No: (+95) 1 2309051 •• 
moUvate our planet 

Doc No; GEM-lS-R004 E/OO 

Pagel ofl 

Report No . : GEM- LAB-201902210 

Rev ision No. : 

Report Date : 27 February, 20 19 

Application No. : 0049- COOl 

Analysis Report 
Myan mar Koei International LTD (MKI) 

No. JA /28 , Mya Th•dar Housing, Ward 11, Sou th Okka lapa Township, Yangon. ~lyanma r. 

MJTD 

MKI-S'W-9 ·0213 Sam pltng o cme : 13 February, 201 9 

W- 19021 28 Sampling By : Customer 

Sam ple Received Date : 13 February, 2019 

Method Unit Result LOQ 

APHA 25400 (Dry at 103-lOS'C Method) mg/ 1 162.00 ----- ----
APHA 5210 B (5 Days BOD Test) mg/1 5.80 0.00 --- ---- ---- t-- -
APHA 5220D { Close Rerlu• Colorimetric Method) mg/1 40 0 .7 

---- ---- --- -
APHA 922 18 ( Standaro Totaf Col iForm Fe-m.entatton Techniq~) MPN/ I OOm 7900 1.8 

I 

--t-- - .- t--s 
!-

6 
--

7 

8 

- -
Color APHA 21 20C (Spectrophotom etric Method) TCU 3 .60 0.00 r- - r- - ---- ----- ---
Odor APHA 2 150 B (Threshold Odor Test) TON 2 0 ---- ---- - -
Oil ;sncJ Grease APHA 5520B (Part ition-Gravimetric Method) mg/1 < 3.1 3. 1 ---
Chromium 

Remor1< 

Analysed By : 

/VJ 

--- -- - --- --~ 

APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/1 0 .03 0 .002 
- - -- - ----

LOQ - Limit o f Quantitation 

APHA - Amerk.an Public Health Assoclat'l'o.n (APHA), the American Water Works Assooan011 (AWWA}, 
and ~ Water Env1ronment Federation (W EF), Standard M~cllods for the Exarrunauon or W ater and 
Wastewat~r. 22n.d edition 

Approved By : 

Iff';-- J (£) -r!!_ 
Ni Nl Aye l wi n 

Su pervlso, ·- - -----·-
Tomoya Suzuki 

Direc tor f< ~ .?/, P;;J 

A2-5 
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Water Quality Monitoring Report for Development of Industrial Area in Th ilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

DOWA 

Client Name 

Address 

Project Name 

Sample Description 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

Sample Name 

Sample No. 

Waste Profile No . 

Parameter 

55 

BOD (5) 

COD(Cr ) 

Total Coliform 

Color 

Odor 

Oil and Grease 

Chromium 

Remark 

Analysed By : 

t!VJ 

GOLDE N DOWA ECO-SYSTEM MYANMAR CO .. LTD. 
l ot NoEl . Thilawa SEZ Zone A, Yangon Region, Myanmar. 

Phon~ No Fax No: (+95) l 2309051 •• 
motlvale o ur planet 

Doc l'io: GEM-LB-R004E/OO 
Page l ol l 

Report No. : GEM-LAB-201902212 

Revision No. 

Report Date : 27 February, 2019 

Application No. : 0049- COO! 

Ana lysis Report 
Myan mar Koel lnternat lonai LTD (MKI) 

No.lA /28, Mya Thodar Housing, Ward 11, South Okkalapa Township, Yangon . Myanmar . 

MJTD 

MKI-GW-2 -02 13 sampn.g Date ; 13 Februa ry, 2019 

W- 1902130 Sampling By : Customer 

Sample Received Date ; 13 February, 20J9 

Method Unit Result LOQ 

APHA 2540D (Dry at 103-lOS'C Method) mg/1 6.00 -
APHA 5210 B (5 Days BOD Test) ml)/1 1.06 0.00 

---
APHA 52200 (Close Reflux Colorimetric Method) mg/1 8.1 0.7 

-- ---
APHA 9:Z216 {SUU"Id.ard Total Coliform Fermentac.on Technique) MPNjlOOm l 23 l.B 

- -
APHA 2120C (5pectroohotometric Method) TCU 12 .08 0.00 
--- ---

APHA ~ISO B (Threshold Odor Test) TON 1 0 

APHA 5520B (Partition-Gravometrlc Met hod) mg/1 < 3.1 3.1 
------

APHA 3120 S (l~ductovely Coupled Plasma (ICP) Method) mg/1 ~ 0 .002 0.002 

LOQ ~ Llmrt of QuannO!tlon 

APHA • America"1 Public. Health ASSOCAalion ( API·IA) , tht: Arne:l'"ican Water Worlc.s AsSOCiation (AWWA), 
and the Water Environment Federatton (WEF), Standard Mett'OCIS f~ tt'lc Examinat:on of Wa~r and 
Wastewater. 22nd ~iti on 

Approved By : 

LAB fi- (} (q ~ 
Nl N i Aye Lwln 

Supervisor GEM: Tomoya Suzuki 

Director f<b .:J'7, Z·/ 
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Water Quality Moni toring Report fo r Development oflndu strial Area in Thi lawa SEZ Zone B 
(Bi-Monthly Monito ring in FY February - 20 19) 

DOWA 

Clien t Name 

Address 

Project Name 

Sample Descnpt1on 

S~mple Neme 

Sample No. 

Waste Profile No. 

No. Parameter 

1 Escherichia Coli 

FOR DISCHARGED POINT 

GOLDEN DOWA EGO SYST{M MY ANW AR CD .• LTD. 
Lot NoEl. Th,tav.."i SE2 Zone A, Var..gon RetVCH't. Myanmar. 

?hone No fa. No· ( 195) 1 B~Sl • moti,.a':e our pliinet 
Doc No. G tM Lt;.RlXl"E/Oil 

?agelofl 

Report No. : GEM· LAB· 201902ll7 

Revision No. : 

Report Date : 19 February . 201 9 

Application No. : 0049-COOl 

Ana lysis Report 
Myanmar Keel Inter nationa l l TD (MKI ) 

No.1 A /28, Mya Th1dar Housing, Ward 11, South Okkalapa . 

MJTD 

Kl -SW 7-0213 

Vl- 1902 1 17 

Sampling Date : 13 FebnuaJY, 2019 

Sampling By Customer 

Silmp!e Received Date : 13 Febn;a.ry, 2019 

Method Un it Result l.OQ 

4PttA 9221 f Eschet i~a Call Proc~we Ull.ng ltuorogt"nk Sub:strat~ MPN/lOOml 2.0 1.8 
----

- -- -
- -

ReW>ark LOQ - limit of Qwntitauon 

API lA - ~erialn PubliC Hearrh Association (APHA) , the Arnf:riQ n Water Works AsSOCiitJOn ( AVI\'¥A), and tne VIal 
Environment Federation (\'IFF), Sto"dard Methods for the &amnatwn Gf Water ana Was!e .... ater, 11nd tCit:lon 

Analysed By : 

1\Ll 
Nl Nl Aye Lwln 

Supervisor 

Ap proved By : 

~ J (J -c-
Tomoya Suzuki 

Director Fe h ( 7, 'b 'J 

~ ~ 
~ 

<a··---~·~~h.'-< ~ ca. . 

~
JTn~ · 

~ 
~ 

~'~.!_o]p 
A3-1 



Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February- 20 19) 

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

DOWA 

Client Name 

Address 

Project Name 

Sample Desc;rlpbon 

Si>mp!e Name 

GOlDEN DOWA FCO·SYSTEM MV .. NMAR CO. LTD. 
l ot NoEl. Thililwa SEZ Zone A. Yangon Reji>on, My';lnmar 

Phone No F .. No: 1•9511 23090Sl • motivate ow ~net 
Do< No: GEM-I..B-fi004E/OO 

Pagel oil 

Report No. : GEM·LAB-201902112 

Revision No. : I 

Report Date : 19 February, 2019 

Application No. : 0049-COOL 

Analysis Report 
Nyanmar Koei International LTD ( MKI ) 

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

MJ10 

MKI-SVI·2-02l3 Sampl·ng 03t~ : 13 f~tru•ry , 20 19 

S•mple No. W- 1902112 Sampling By : Custome 

No . 

1 

-

Waste Prol\le No 

Parameter 

Escheridl>a Coil 

---

-

--

Remarl< 

Analysed By : 

Sample ll.e<elved Date : 13 ""bruary, 2019 

Method Unit ·Result LOQ 

AJittA 9111 I ES<tt~crua Cotl Procedure U:siftv Fluoroge:mc: Sub~tr8t~ MPN/100ml 4 .0 1.8 
- ----

-. - -- - -
---

- ----
- - · 

LOO - t..m.t of Quanmauon 

APhA- American Public 11ealth Assooaoon (APHAJ, t he American Water Wor\c.s .Assooit.on (AWVIA). and t ne W~ttt 
Envi~t Feder.tbon (WEf ), Stat\dar iJ Methods tor t he E,tlmination of Water and Vlastewa~r. 22nd tdlbon 

Approved By : 

L 
-t!-

Ni Nl Aye Ly,ln 

SuperviSOr GE Tomoya Suzuki 

Director ~ h I 7, Z, 1 
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DO \AlA 

Client Name 

Address 

Project Name 

Sample Desm pt lon 

Sample Name 

Sample No. 

Waste Profile No 

Water Quality Moni toring Report for Development of Industri al Area in Thilawa SEZ Zone B 
(Bi-Monthly Moni toring in FY February - 20 19) 

G<ILDEN OOWA ECO·SYSTEM MYANMAR CO, lTD. 
Lo t No El. Thi.awa SEZ 2ont ~ va.neo.n Ree;ion. Myanmar 

Phone No Fax No: ~ ... 95 11 2309051 • fr'Ot.hlat e our planet 

Doc No: GEM·LB-RC04E/00 

Pagelofl 

Report No. : GEM-UIB-201901113 

RevJsion No. : 

Report Date : 19 f ebruary, 2019 

Application No_ : 0049-COO 1 

Analysis Report 
Myanmar Koei interna tional LTD (MKI) 

No. lA /28, ~1ya Thldar Housing, Wa rd 11, South Okl<alapa. 

MJTD 

MK!-SW-3-0213 

\'1 -190211 3 

sampling Date · 13 February, 2019 

sampling By : Customer 

Sample Re<:e.•ed Date : 13 February, 2019 

No. Parameter Method Unit Result LOQ 

1 

1-

Escherk:hia Coli APHA 91.2 1 F hcl"~~f'lla Coli Proceawe Usin; Fluorogenlc Substnt4! MPN/lOOml < 1.8 1.8 ---- ---- -
- - --

- - -
- '--- -· 

---

Remanc LOQ • umn of Qual'lt~lation 

APHA • Arne~ic~n Put41c Heallti "'sodallon (APHA}, ~ Arnerkan Water Woru 1\SSOCJaOOn (AWWA), •nd the Wate r 
Environment Federation (VIE:f) , Slaf'f1drd MethOds fol" the & aminabon CI 'A'ater and VIJstrw iltfr. 22nd KltJon 

Ana lysed By : 

/\Jl 
Nl Ni Aye lwln 

Supervisor 

A3-3 

Approved By : 

v ' ~ ~ -c._ 
Tomoya Suzuki 

D~rector f_e b r J, 2.-',f 



Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

DOWA 

Client Name 

Address 

Project Name 

Sample Descript ion 

No. 

1 

-

f-

Se!mple Name 

Sampl~ No. 

Waste Profile No. 

Parameter 

Escherichia Coli 

1--

Remark 

Analysed By : 

/\iJ 

GOLDEN DOWA ECO.SYSTEM MYANMAR CO .. L1"0. 

lo r No 'E L. Thllawa Sf Z Zoo~ A; Y:t~on Region. Mvanmar 
Phone No ( all No.: (+95) 1 2309051 • mouv-ate our planet 

Doc No: GeM·I.8·R004E/00 
Page loll 

Report No. ; GEM-l.AB-201902 U4 

Revision No. 

Report Date ; 19 February, 2019 

Appl ication No. : 0049-C001 

Analysis Report 
Myanmar Koei International LTD (MKI) 

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

MJTD 

MKI -5 W-4-Q2J3 

Vl -1902 114 

Sampling Da l~ : 13 February, 2019 

Samplmg By : Customer 

Sample Received Oat~ · 13 F~bruary , 2019 

Method Vnlt Result LOQ 

4PKA 922 1 r [ ;K h t:rtchl_, Coli Proc.edU.r~ U~n9 Au.otogeulc SuMtr~e MPN/lOOml 14.0 1..8 

- -
---- f-- ---

+ ---- ---
- . ·---r---

LOQ • Um;t of Qua ntita!lon 

A.PHio. • Al'nerka:n PubliC Hedlth Associa tion (A'PH..,) , the Atnerlc.an Watet Wcrtts .AsSOd.ation ( AW\YA ), and the Water 
Env~ronrr•ent f~d~ratio n (W€F'), Standi!:ra Mecnoos tol' tM E•2Mm ir\albon <¢ Water a r.d Wastewater, 22nd edit ion 

Approved By ; 

;{/~\ J 
,..,.....,. 

Pt~ 
Ni Ni Aye l win 

Supervisor 

~.1~t I 
GEM j Tomoya Suzuk i 

Director {<e b 1 ~ , 2vj 
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DCJW A 

Client Name 

Address 

Project Name 

Sample Description 

Samole Nam~ 

Sample No. 

Waste ProAie No. 

Water Quali ty Monito ri ng Report fo r Development of industrial Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 20 19) 

GOLDEN 0011/A ECO-~YSTEM MY A~ M AR CO .• LTD. 
Lol No£ 1 ThilawaSEZ loneA. Yitt.£Of! Reglor., to/yanmar 

Pho<"o No '•' No: t >95) l 23090SI • moti'.•OJl e our ptanet 

Doc No: GEM-tU-ROO<E/00 
._.agetofl 

Report No. : GEM-LAB-20!9021 18 

Revls.on No. : 1 

Report Date : 19 February, 2019 

Applicaoon No. : 0049 -COOl 

Analysis Report 
~1yanmar Koet l ntemationa l lTD (MKI ) 

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

MJID 

r1KI - SV/-9 -021J 

Vl- 1902118 

Sampltng Date : 13 Fetru<!ry, 2019 

Samphng By : Customer 

Sample Received Date : 13 Febru•ry, 2019 

No. Parameter Method Uni t Result l OQ 

I 

--

--

Escherichia Col• APHA 9221 f Esmt!!r~ CoU Procl'duf~ Usln; f lUOfOQMiC Sub$r r•te MPN/ I OOml 9.2 
1.8 ~ ---

-- ---

- - --· 
- --- ·~ 

1----

A.emanc LOQ- L~mn of Quan ti tat 

APHA Amenc.an Publ:< htilt.h Assooabon (APHA), the Amerian Water Works Associat ion (AYIWA), a" d t he Water 
enV1ro-nm~"ll Fec:crbtJon (WEf), Standard MPttlods l or lh~ Exam mauon ot Water anCI Wat;:tt¥wt;tt:r. 22nd ed bon 

Analysed By : 1 • a _ Approved By : 

Ni Ni Aye Lwin 

Supervisor .___ 

A3-5 

1/?\ J 
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r.:J L!_ 

Tomoya Suzuki 

Director Fe b c9. '2• r 1 

I 



Water Quality Monitoring Report for Development of Industria l Area in Thilawa SEZ Zone B 
(Bi-Monthly Monitoring in FY February - 2019) 

DO W A 

Client Name 

Address 

Project Name 

Sample Description 

Sample Narne 

Sample No. 

Wast e Profile No. 

No. Paramete r 

1 Escherichia Coli 

---

,_em .,rk 

Ana lysed By : 

GOWEN DOWA EC0 -5YST£M MYAN>IAfl CO., LTD. 

l Ot No EJ. Thilawd SEZ Zone A, 'r'an.gon: Regio:n. Myanmar 
Ph(lneNo Fa• N<>" (+9S) 1 2309051 • mottva le OlU plant! t 

Doc No: G£M-l8-1!!104E/OO 
Page lofl 

Report No. : GEM- lAB-20 1902120 

Rev ision No. : 1 

Report Date : 19 February, 2019 

Application No. : 0049·C001 

Analysis Report 
r~yanma r Koel I ntennalional LTD ( MKI ) 

No. JA / 26, ~1ya Thidar Housing, Ward 11 , South Okkalapa. 

MJTD 

MKJ·GW·2·0213 

1'1· 1902120 

Sampling Date : 13 February, 2019 

sampling By : Customer 

Sample Received Dace : 13 February, 20 19 

Method Unit Result LOQ 

" PH.A 9211 F Esctlerld'lia Coli Procedurt! Using Fruorogenit SubW • te MPN/lOOml < I 8 1.8 

·- ---
---

L~ • limit or (Nanl it &tjon 

APHA • Amer ican ?ubl ic Health Assoaaoon (APHA), rhe Am er ican Water' Works AsS.O~IiOil {AWWA), a:'ld the- Vl~rtt>r 
.vironm ent F·e-c erc tl-On {VIEF}, St.andata M-el tl Q(JS for the Ex~mina tion of Water a.nd Wast~wat~r. 22nd ed ition 

I L J-\ D Approved By : 

f,. b l~, 2'"f 
&__ GEM /t>'i- l 

......., 

N -c 
Ni Nl Aye Lwln Tom oya Suzuki 

Supervisor Direct or Feb <J, 'Z. ') 
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AIR QUALITY MONITORING 

REPORT 

FOR DEVELOPMENT OF INDUSTRIAL AREA 

THILA W A SEZ ZONE B 

(PHASE 2 & 3 CONSTRUCTION STAGE) 

(QUARTERLY MONITORING) 

December 2018 

Myanmar Koei International Ltd. 

<'0"'~p_DE~c::<o , .... ~. "~ 
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Air Quali ty Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 2018) 

CHAPTER 1: OUTLINES AND SUMMARY OF MONITORING PLAN 

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

1.2 Outlines of Monitoring Plan 
To assess the environmental condition under the construction of industrial area in and around Thilawa SEZ 
Zone B, Air quality had been monitored from 10 December 2018- 17 December 2018 as follows; 

Monitoring Date 

From 10 
December- 17 
December 2018 

Table 1.2-1 Outr ---- - fAir Qualitv Monitorin!! PI ··-

Monitoring Item Parameters 
Number 
of Point 

CO, N02, PM2s, Air Quali ty 
PM w. and S02 I 

1 

Duration 

7 Days 

Monitoring Methodology 

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

~~ 
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Air Quality Monitoring Report for Deve lopment of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

CHAPTER 2: AIR QUALITY MONITORING 

2.1 Monitoring Item 

The parameters for air quality monitoring were CO, N02, PM2s, PM1 o, and S02. 

2.2 Monitoring Location 

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

Figure 2.2-1 Location of Air Quality Monitoring Point 

2.3 Monitoring Period 

Air quality monitoring was conducted seven consecutive days from 10 December 2018- 17 December 
2018. 
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Air Quality Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

2.4 Monitoring Method 
Monitoring of CO, N02, PM2 5, PM 10, and S02 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 five minutes and directly reads and 
records on site for CO, N02, PM2 5, PM 10, and S02. The state of air quality monitoring is shown in Figure 
2.4-1. 

Figure 2.4-1 Status of Air Quality Monitoring Point 

2.5 Monitoring Results 
The daily average value of air quality monitoring results of CO, N02, PMz 5, PM1 o, and S02 are described 
in Table 2.5-1. Comparing with the target value of CO, N02, PM2 5, PM10. and S02 prescribed in EIA report 
for Thilawa SEZ development project Zone B, seven days average concentration of CO and N02 were 
lower than the target value, while seven days average concentration ofPM25, PM10 and S02 measured 
results exceeded than the target value. In addition, daily average concentration ofNOz measured result for 
one day, daily average concentration of PM25 and PM 10 measured result for seven days and daily average 
concentration of S02 measured result for three days exceeded than the target value. 

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

-
SOz ,. ~-:-~~. .rt; co NOz PMz.s PM10 

Date 1"~ 

ppm ppm mglm3 mglm3 ppm 

I 0 - I I Dec, 20 18 
0.206 0.046 

0 .048 0.066 
0.045 

(0 236 mg/m3) (0 086 mg/m3) (0 . 11 7 mg/m' ) 

II - 12 Dec, 2018 0.278 0.056 0.045 0.068 
0.039 

(0 .318 mg/m1) (0 .105 mg/m3) (0 I 0 I mg/m3) 

12 - 13 Dec, 2018 
0.127 0028 

0.039 0 .057 
0.0 18 

(0 .146 mg/m3) (0 .053 mg/m 3) (0 .047 mg/m3) 

13 - 14 Dec, 2018 
0. 141 0.048 

0.048 0.074 
0.001 

(0 162 mg/m3) (0 091 mg/m3) (0 .003 mg/m3) 

14 - 15 Dec, 20 18 
0.179 0.034 

0.058 0.083 
0 000 

(0.205 mg/m3
) (0 .063 mg/m3

) (0 .000 mg/m 3
) 

15 - 16 Dec, 20 18 
0.242 0.009 

0 .057 0.079 
0.001 

(0 277 mg/m3) (0 017 mg/111'3) (0 002 mg/m3
) 

16 - 17 Dec, 20 18 
0.245 0.042 

0 .035 0.052 
0.004 

(0 280 mg/m3) (0 079 mg/m3) (0 .011 mg/m 3) 

7 Days Average Value 
0.203 0.037 

0 .047 0.068 
0.0 15 

(0.232 mg/m3) (0 .071 mg/m3) (0 .040 mg/m3
) 

Target Value 
9.000 0.050 

0.025 0.050 
0.008 

(10.26 mg/m3)"' (0.1 mg/m3)" 1 (0 02 mg/m3)" 1 
i 

Note: The target value of CO, N02 and S02 were converted to ppm units from mg/m3 Red color mentions the exceeded value for]::121 , 

PM 25, PM10 and SO,. ~(IE 

8
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Air Quali ty Monitoring Report fo r Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Construction activities ofThilawa SEZ Zone Bare described in Table 2.5-2 . N02 result, PM2 s result, PM 10 

result and S02 result during construction period are described in Table 2.5-3, Table 2.5-4, Table 2.5-5 and 
Table 2.5-6 . During construction period, seven days average value for N02 was lower than the target value 
and (Day I to Day 7) da ily average results were a lso lower than the target value. During construction 
period, seven days average value for PM2.s and PM 10 exceeded the target value and (Day I to Day 7) daily 
average results also exceeded the target value. During construction period, 7 days average value for S02 
exceeded the target value and (Day 1 to Day 3) daily average results also exceeded the target value. 

Date 

I 0 December 2018 

II December 20 18 

12 December 2018 

13 December 2018 

14 December 2018 

15 December 2018 

16 December 2018 

I 7 December 201 8 

---

~.,..~1~ 
"fSJ~o~ \{ ~JJ> , _ ... 

\{~ :0 ~ . ~ . o:w'(-1'' '> / 

Table 2.5-2 Construction Activities of Thilawa SEZ Zone B 
Time Location Construction Activities 

Road 14,15 Canal excavation, BB8 Land Grading, Road 
4a Canal soft soil removal, pipe line excavation, material 

8:30-23:40 Near monastery delivery and installation, soil Delivery and general works, 
general works, General use, Compaction for road work, 
Land Grading work 

Road 14,15 Canal excavation, BB8 Land Grading, pipe 
line excavation, mate ria l delivery and installation, 

8:00-23:40 Near monastery temporary access road preparation, road 14a soft soil 
removal , Road 14 levelling, Material delivery, General 
use, BD 4,5 Land Grading 

Road 14, 15 Canal slope trimming, BB8 land grading, 

8:00-23:30 Near monastery 
road 4a soft so il removal, Pipe line excavation, material 
delivery and installation, BD 4,5, BB8 soil levell ing, BD 
4,5 compaction, General use, Material delive ry 

Road 14, 15 Canal excavation and slope trimming, 888 

8:00-23:30 Near monastery 
land grading, road work @ 9, I 0, road 4a canal so ft so il 
removal and backfi ll ing, 8D5, 8 88 levell ing work, BD5 
compaction work, Material delive ry, General use 

888 land grading, road 13, 14, 15 canal excavation, road 
9, I 0 soil levelling, canal 4a backfilling and soft soil 

8:00-23 :30 Near monastery removal, pipe line excavation, delivery and installation, 
Material delivery, 8H5 soil levelling, 8d 5,6, 8 E I,2, 
8H5 soil levelling, Bd 5,6, BE I,2, General use 

Road 13,14 canal excavation and slope trimming, 888 
slope trimming, road 10 soil levelling, pipe line 

8:00-23:30 Near monastery excavation, de livery and installation, Material de livery, 
8D 5,6, 888, 8 E7,10 soil levelling, 8D 5,6 compaction 
work, General use. 

Road 13,15 canal excavation and slope trimming, BB8 
slope trimming, road 9,10 sub-grade levelling, pipe line 

9: 00-23:30 Near monastery excavation, material de livery and installation, Material 
delivery, 8D7, 888, 8 E7,10 so il levell ing, BE7, road 9 
compaction work, General use 

Road 13, 15 canal excavation and slope trimming, BE4 
soil cutting, pipe line excavation, material delivery and 

8:30-23 :30 Near monaste ry installation, 811 , BD7, BB8, BE7,10 soil levelling, 
Material delivery, BD7, road 9 soil compaction, General 
use 
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Air Quality Monitoring Report fo r Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Tab - - - ~- --- ---- - - ---- - - -- - iod) 
Construction N02 

Day Time for each 
day ppm 

Day I 8:30-23:40 0.015 

Day 2 8:00-23:40 0.042 

Day 3 8:00-23:30 0.017 

Day4 8:00-23:30 0.026 

Day 5 8:00-23:30 0.012 

Day 6 8:00-23:30 0.0 11 

Day 7 9:00-23:30 0.0 16 
7 days Average 

value 0.020 

Target Value - 0.050 

Tab I - -
--· ~ 

rio d) 

Construction PM2.s 
Day Time for each 

day 
mglm3 

Day I 8:30-23:40 0.049 

Day 2 8:00-23:40 0.040 

Day 3 8:00-23:30 0.048 

Day4 8:00-23 :30 0.036 

Day 5 8:00-23:30 0.065 

Day 6 8:00-23:30 0.047 

Day 7 9:00-23 :30 0.045 

7 days Average 
0.047 

value 

Target Value - 0.025 

Note: Red color mentions the exceeded value than target value 

Tab I - -· - -- ~ ·-•v ---~-- -~ --- --- e - - ----- - - - ---- - rio d) 
Construction PMIO 

Day Time for each 
day mg/m3 

Day I 8:30-23 :40 0.058 

Day 2 8:00-23:40 0.063 

Day 3 8:00-23:30 0.069 

Day4 8:00-23:30 0.057 

Day 5 8:00-23:30 0.089 

Day 6 8:00-23 :30 0.069 

Day 7 9:00-23 :30 0.059 

7 days Average 
0.066 

value 

Target Value - 0.050 
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Air Quality Monitoring Report for Development of lndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Table 2.5-6 S02 Results (During Construction Period) 
Construction SOz 

Day Time for each 
day ppm 

Day I 8:30-23:40 O.G75 

Day 2 8:00-23 :40 0.056 

Day 3 8:00-23 :30 0.023 

Day 4 8:00-23:30 0.005 

Day 5 8:00-23:30 0.000 

Day 6 8:00-23:30 0.001 

Day 7 9:00-23:30 0.000 

7 days Average 
0.023 

value 

Target Value - 0.008 

Note: Red co lor mentions the exceeded value than target value 

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-!. Status of air quality monitoring point and wind direction 
are described in Figure 2.5-1. Depending on the wind direction, West-Northwest (WNW), Northwest 
(NW), North-Northwest (NNW), North (N), North-Northeast (NNE), Northeast (NE), East-Northeast 
(ENE) and East (E) directions are assumed come from the construction site of Zone B. 

. 

* 
" 

~ 

w. • 

~ 

"'" 

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

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

/~ '8% · ~ MJTD 1 
\~~ ~ 
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Air Quality Monitoring Report for Deve lopment of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Overall summary of total exceeded hours for Dayl to Day 7 during construction and non-construction 
time for PMz s, PM10 and SOz are shown in Table 2.5-7, Table 2.5-8 and Table 2.5-9. The summary of 
wind direction at AQ-1 is shown in Table 2.5-10. Based on the summary table of total exceeded hours for 
PMzs, the total exceeded hours for seven days during construction and non-construction time were 109 
hours but exceeded hours for construction time was 65 hours. After detailed analyzed the PMz.s exceeded 
time according to the wind direction during construction period, 39 hours exceeded are come from the 
construction site of Zone B and 26 hours exceeded are come from other sides of Zone B. 

Based on the summary table of total exceeded hours for PM1o, the total exceeded hours for seven days 
during construction and non-construction were I 03 hours but exceeded hours for construction time was 
65 hours. After detailed analyzed the PM10 exceeded time according to the wind direction during 
construction period, 41 hours exceeded are come from the construction site of Zone B and 24 hours 
exceeded are come from other sides of Zone B. 

Based on the summary table of total exceeded hours for SOz, the total exceeded hours for seven days during 
construction and non-construction were 52 hours but exceeded hours for construction time was 45 hours. 
After detailed analyzed the SOz exceeded time according to the wind direction during construction period, 
30 hours exceeded are come from the construction site of Zone B and 15 hours exceeded are come from 
other sides of Zone B. 

According to the summary of wind direction at AQ-1, 80.8% come from inside of Zone Band 19.2% come 
from outside of Zone B. 

Possible emission sources for PMz sand PM 10 are affected from natural origin such as dust from unpaved 
vacant area, transportation in and around the monitoring area and construction activities of Zone B. 

Possible emission sources for S02 are affected from the combustion offuel for vehicles from nearby roads , 
operation activities of Myanmar International Terminals Thilawa Port, operation activities of local 
industrial zone and construction activities of Zone B. 

7 

~- ~( . 

8
1(' ~ ~ " ..., 

l ~ . 
4. ~ . 
d,~" Cl . . ~~~w• . 



Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Table 2.5-7 Summary of Total Exceeded Hours for Day 1 to Day 7 During construction and non­
Construction Period for PM2.s 

PMz.s 

Total Constructi 
Non- Non- Non- Constructi 

Construction 
Construction 

Exceed on Period 
constructio constructio constructio on period 

period (w ind 
Time for 

ed exceeded 
n period n period n period (wind 

from other 
each day 

hours hours 
exceeded (wind from (wind from from Zone 

sides) 
hours Zone B) other side~ B) 

Day-! 8:30-23:40 19 II 8 6 2 I 10 

Day-2 8:00-23:40 16 9 7 7 0 7 2 

Day-3 8:00-23 :30 14 9 s s 0 9 0 

Day-4 8:00-23:30 18 10 8 8 0 9 I 

Day-S 8:00-23:30 18 10 8 7 I 3 7 

Day-6 8:00-23:30 13 8 s 5 0 8 0 

Day-7 9:00-23:30 II 8 3 3 0 2 6 

Total 109 65 44 41 3 39 26 

Note: Red co lor is referred to the construction period exceeded hours and construction period (wind from Zone B). 

Table 2.5-8 Summary of Total Exceeded Hours for Day 1 to Day 7 During Construction and Non­
Construction Period for PM10 

PM1o 

Constr uct Non- Non- Non-
Construct 

Total ion Constructio 
Construction 

Exceed 
ion constructi construction construction 

Period n Period 
Time for each 

ed 
Period on Period Period Period (wind 

(w ind (wind from 
day 

Hours 
exceeded exceeded (wind from from other 

from other sides) 
hours hours Zone B) sides) 

Zone B) 

Day-! 8:30-23:40 18 10 8 6 2 I 9 

Day-2 8:00-23:40 17 II 6 6 0 9 2 

Day-3 8:00-23 :30 10 9 I I 0 9 0 

Day-4 8:00-23:30 17 9 8 8 0 8 I 

Day-S 8:00-23 :30 16 9 7 6 I 2 7 

Day-6 8:00-23 :30 IS 9 6 6 0 9 0 

Day-7 9:00-23:30 10 8 2 2 0 3 s 

Total 103 6S 38 3S 3 4 1 24 
------ ---

Note: Red color is re fe rred to the construction period exceeded hours and construction period (wind from Zone B). 
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Table 2.5-9 Summary of Total Exceeded Hours for Day 1 to Day 7 During construction and non­
Construction Period for S02 

SOz 

Total Constructi 
Non- Non- Non-

Constructi Construction 
Construction 

Exceed on Period 
constructio constructio constructio 

on period period (wind 
Time for 

ed exceeded 
n period n period n period 

(wind from other 
each day 

hours hours 
exceeded (wind from (wind from 

from Zone sides) 
hours Zone B) other sides) B) 

Day-1 8:30-23 :40 18 14 4 2 2 I 13 

Day-2 8:00-23:40 15 13 2 2 0 II 2 

Day-3 8:00-23:30 14 14 0 0 0 14 0 

Day-4 8:00-23 :30 I I 0 0 0 I 0 

Day-5 8:00-23:30 0 0 0 0 0 0 0 

Day-6 8:00-23:30 2 I I I 0 I 0 

Day-7 9:00-23 :30 2 2 0 0 0 2 0 

Total 52 45 7 5 2 30 15 
--

Note: Red color is referred to the construction period exceeded hours and construction period (wind from Zone B). 

Table 2.5-10 S ---------- - fWind Direct' - - -- --tAQ-1 

Wind Inside/Outside 
Direction All Day DayTime NightTime ZoneB 

N 5.1% 3.3% 6.8% 

NNE 42 .8% 35.8% 49 .7% 

NE 19.9% 23.3% 16.6% 80.2% Inside Zone B 

ENE 9.7% 16.8% 2.7% 

E 2.7% 2.3% 3.2% 

ESE 2.0% 3.0% 1.0% 

SE 10.9% 12.3% 9.5% 

SSE 0.1% 0.1% 0.1% 

s 0.4% 0.2% 0.6% 

ssw 1.6% 0.2% 3.0% 19.2% Outside Zone B 

sw 0.7% 0.8% 0.7% 

WSW 2.0% 0.9% 3.1% 

w 1.4% 0.8% 2.0% 

WNW 0.1% 0.1% 0.1% 

NW 0.4% 0.1% 0.7% 
0.6% Inside Zone B 

NNW 0.2% 0.1% 0.3% 
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Air Quality Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

CHAPTER 3: CONCLUSION AND RECOMMENDATION 

The result of air quality of CO and NOz during seven days monitoring were not exceeded the target value, 
thus there are no impacts on the surrounding environments. On the other hand, results of PM2s, PM 10 and 
SOz level measured for seven days consecutive measurement in this monitoring period are higher than the 
target value. 
During the seven days monitoring period, 109 hours results were exceeded for PMz s. According to wind 
direction of Zone B during the construction period, total65 exceeded hours are during construction period, 
39 exceeded hours are come from constriction site of Zone Band 26 exceeded hours are come from outside 
of Zone B. During the seven days monitoring period, I 03 hours results were exceeded for PM10. According 
to wind direction of Zone B during the construction period, total 65 exceeded hours are during construction 
period, 41 exceeded hours are come from constriction site of Zone B and 24 exceeded hours are come 
from outside of Zone B. Possible emission sources for PMz.s and PM10 are affected from natural origin 
such as dust from unpaved vacant area, transportation in and around the monitoring area and construction 
activities of Zone B. According to US Environmental Protection Agency (EPA) and WHO' health effect 
of particulate matter, there is no evidence of safe level of exposure or a threshold below which no adverse 
health effects occur. Exposure to PM2s and PM10 reduces the life expectancy of the population of the 
Region by about 8.6 months on average. Short term (hours, days) exposure to PM2.s and PM 10 can aggravate 
lung disease, causing asthma attacks and acute bronchitis, and may also increase susceptibility to 
respiratory infections. ln people with heart disease, short term exposures have been linked to heart attacks 
and arrhythmias. However, healthy children and adults have not been reported to suffer serious effects 
from short term exposures. Long term exposures (months, years) have been associated with problems such 
as reduced lung function and the development of chronic bronchitis and even premature death. 

During the seven days monitoring period, 52 hours results were exceeded for S02. According to wind 
direction of Zone B during the construction period, total 45 exceeded hours are during construction period, 
30 exceeded hours are come from constriction site of Zone B and 15 exceeded hours are come from outside 
of Zone B. Possible emission sources for S02 are affected from the combustion of fuel for vehicles from 
nearby roads, operation activities of Myanmar International Terminals Thilawa Port, operation activities 
of local industrial zone and construction activities of Zone B. In the public health statement SOz reported 
by A TSDR (Agency for Toxic Substances and Disease Registry) in US, 100 ppm (261.8 mg/m3

) S02 is 
considered immediately dangerous to life and health (short term). Lung function changes observed when 
0.4 to 3 ppm (1.05mg/m3 to 7.85 mg/m3) exposure for 20 years or more (long term). 

According to the summary of wind direction at AQ-1 , 80.8% come from inside of Zone B and 19.2% 
come from outside of Zone B. 

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

1) To spray the water during construction period. 
2) To control the speed limit of all machinery & vehicle (25krnlhr) on site to avoid excessive dust 

creation and to minimize air pollution by the exhaust fumes. 
3) To conduct the proper operation (stop idling while no operation). 
4) To implement the regular maintenance of machine used for construction activities. 
5) To give awareness training to workers on machinery. 
6) To check and maintain the generator regularly. 

The continuous monitoring will be necessary to grasp the environmental conditions in construction stage 
of Thilawa SEZ Zone B. The mitigation measures for environmental management will be considered in 
collected periodical environmental data and has to be reviewed in future. 
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co N0 2 
Date Time 

ppm ppm 

Hourly Hourly 
10 Dec, 20 18 II :00 - 12:00 0.000 0.002 
10 Dec, 20 18 12:00 - 13:00 0.000 0.002 
10 Dec, 20 18 13:00 - 14:00 0.006 0.002 
10 Dec, 20 18 14:00 - 15:00 0.000 0.002 
10 Dec, 20 18 15:00 - 16:00 0.008 0.002 
10 Dec, 20 18 16:00 - 17:00 0.003 0.002 
10 Dec, 20 18 17:00 - 18:00 0.277 0.002 
10 Dec, 20 18 18:00 - 19:00 0.220 0.002 
10Dec, 20 18 19:00 - 20:00 0.095 0.008 
10 Dec, 20 18 20:00 - 21:00 0.4 17 0.026 
10 Dec, 20 18 21:00 - 22:00 0.3 13 0.056 
10 Dec, 20 18 22 :00 - 23:00 0.373 0.072 
10 Dec, 20 18 23 :00 - 0:00 0.347 0.079 
II Dec, 20 18 0:00 - 1:00 0.348 0.088 
I I Dec, 20 18 1:00 - 2:00 0.348 0.091 
II Dec, 201 8 2:00 - 3:00 0.330 0.094 
I I Dec, 20 18 3:00 - 4:00 0.278 0.091 
I I Dec, 20 18 4:00 - 5:00 0.243 0.089 
II Dec, 20 18 5:00 - 6:00 0.258 0.088 
II Dec, 20 18 6:00 - 7:00 0.263 0.09 1 
II Dec, 20 18 7:00 - 8:00 0.3 14 0.095 
II Dec, 20 18 8:00 - 9:00 0.244 0.079 
II Dec, 20 18 9:00 - 10:00 0. 172 0.036 
II Dec, 20 18 10:00 - 11 :00 0.093 0.003 

Max 
0.4 17 0.095 

(0.477 mg/m3) (0 .179 mg/m3) 

Avg 
0.206 0.046 

(0.236 mg/m3) (0 .086 mg/m3) 

Min 
0.000 0.002 

(0.000 mg/m3) (0.004 mg/m3) 

A-I 

Air Quality Monitori ng Report for Development of Industrial Area Thi lawa SEZ Zone B 
Phase 2 & 3 Construction Stage, FY December 20 18 

PM2.s PM to S0 2 
Wind 

Wind Direction 
Speed 

mg/m3 mglm3 ppm kph De g. Direction 

Hourly Hourly Hourly Hourly Hourly Hourly 

0.002 0.0 14 0. 129 2. 13 11 9 ESE 
0.0 16 0.028 0.087 2.09 11 9 ESE 
0.00 1 0.003 0.105 1.9 1 11 8 ESE 
0.050 0.028 0. 11 6 1.23 144 SE 
0.082 0.058 0. 108 1.4 1 172 s 
0.034 0.059 0.076 2.40 12 1 ESE 
0.095 0.1 0 1 0.085 0.77 126 SE 
0.065 0.077 0.063 0.00 126 SE 
0.060 0.075 0.044 0.00 125 SE 
0.064 0.072 0.046 0.00 125 SE 
0.06 1 0.077 0.043 0.00 125 SE 
0.052 0.083 0.037 0.00 125 SE 
0.050 0.085 0.028 0.00 124 SE 
0.054 0.086 0.0 19 0.00 124 SE 
0.056 0.098 0.0 11 0.00 124 SE 
0.06 1 0.1 04 0.006 0.00 56 ENE 
0.070 0.096 0.008 0.34 20 NNE 
0.048 0.075 0.0 10 0.14 19 NNE 
0.075 0.093 0.006 0.58 23 NNE 

0.053 0.069 0.004 0.09 30 NNE 

0.058 0.087 0.009 0.40 32 NNE 

0.042 0.072 0.008 1.1 8 32 NNE 
0.0 11 0.048 0.006 0.83 50 NE 
0.003 0.009 0.020 2.05 59 ENE 

0.095 0. 104 
0.129 

(0.008 mg/m3) 

0.048 0.066 
0.045 

(0. 11 7 mg/m3) 

0.00 1 0.003 
0.004 

(0.0 10 mg/m3) 



co 
Date Time 

,. 
ppm 

Hourly 
II Dec, 20 18 11:00 - 12:00 0.000 

11 Dec, 2018 12:00 - 13:00 0.000 

11 Dec, 20 18 13:00 - 14:00 0.000 

I I Dec, 20 18 14:00 - 15:00 0.0 10 

11 Dec, 20 18 15 :00 - 16:00 0.058 

I I Dec, 20 18 16:00 - 17:00 0.1 70 

II Dec, 20 18 17:00 - 18:00 0.738 

II Dec, 20 18 18:00 - 19:00 0.9 11 

II Dec, 20 18 19:00 - 20:00 0.768 

II Dec, 20 18 20:00 - 2 1:00 0.537 

II Dec, 20 18 21:00 - 22:00 0.426 

II Dec, 20 18 22:00 - 23:00 0.347 

II Dec, 20 18 23 :00 - 0:00 0.427 

12 Dec, 201 8 0: 00 - 1:00 0.474 

12 Dec, 20 18 1:00 - 2:00 0.362 

12 Dec, 20 18 2:00 - 3:00 0. 148 

12 Dec, 201 8 3:00 - 4:00 0.120 

12 Dec, 20 18 4:00 - 5:00 0. 162 

12 Dec, 20 18 5:00 - 6:00 0.168 

12 Dec, 201 8 6:00 - 7:00 0.203 

12 Dec, 20 18 7:00 - 8:00 0. 182 

12 Dec, 20 18 8:00 - 9:00 0. 185 

12 Dec, 20 18 9:00 - 10:00 0.1 64 

12 Dec, 2018 10:00 - 11:00 0.11 3 

Max 
0.9 11 

( 1.043 mg/m3) 

Avg 
0.278 

(0.3 18 mg/m3) 

Min 
0.000 

(0.000mg/m3) 

N0 2 

ppm 

Hourly 
0.002 

0.002 

0.002 

0.002 

0.005 

O.Q18 

0.06 1 

0.070 

0.075 

0.089 

0.093 

0.099 

0.092 

0.098 

0.099 

0.076 

0.062 

0.069 

0.073 

0.073 

0.070 

0.062 

0.039 

0.007 

0.099 
(0 .187 mg/m3) 

0.056 
(0.1 05 mg/m3) 

0.002 
(0.004 mg/m3) 

Air Quality Monitoring Report for Development of industria l Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

PM2.s PM IO S02 
Wind 

Wind Direction 
Speed 

mg/m3 mglm3 ppm kph Deg. Direction 

Hourly Hourly Hourly Hourly Hourly Hourly 
0.004 0.020 0.048 1.45 57 ENE 

O.Q1 1 0.070 0.086 0.94 73 ENE 

0.02 1 0.023 0. 11 4 0.58 54 NE 

0.092 0.080 0. 11 3 0.43 153 SSE 

0.073 0.076 0.073 1.99 16 1 SSE 

0.008 0.018 0.015 1.33 18 NNE 

0.0 13 0.033 0.052 0.05 16 NNE 

0.043 0.072 0.083 0.00 16 NNE 

O.Q78 0. 105 0.085 0.00 16 NNE 

0.052 0.082 0.070 0.00 16 NNE 

0.052 0.093 0.052 0.00 16 NNE 

O.Q75 0.11 4 0.027 0.00 16 NNE 

0.074 0. 107 0.040 0.00 16 NNE 

O.Q7 1 0. 11 3 0.04 1 0.08 15 NNE 

0.095 0.1 27 0.02 1 0.33 27 NNE 

O.Q75 0.096 0.005 1.63 13 NNE 

0.049 0.063 0.000 1.93 24 NNE 

0.037 0.05 1 0.000 1.61 25 NNE 

0.027 0.044 0.000 0.74 16 NNE 

0.046 0.056 0.000 1.40 24 NNE 

0.014 0.037 0.000 1.80 29 NNE 

O.Q28 0.055 0.000 1.98 30 NNE 

0.024 0.056 0.000 2.73 37 NE 

O.Q15 0.040 0.004 4.30 34 NE 

0.095 0. 127 
0. 114 

(0.008 mg/m3) 

0.045 0.068 
0.039 

(0 .101 mg/m3) 

0.004 0.018 
0.000 

(0 .000 mg/m3) 

A-2 



co N02 
Date Time ppm ppm 

Hourly Hourly 
12 Dec, 20 18 11 :00 - 12:00 0.041 0.002 
12 Dec, 20 18 12:00 - 13:00 0.000 0.002 
12 Dec, 2018 13:00 - 14:00 0.000 0.000 
12 Dec, 20 18 14:00 - 15:00 0.000 0.00 1 
12 Dec, 20 18 15:00 - 16:00 0.002 0.002 
12 Dec, 2018 16:00 - 17:00 0.055 0.002 
12 Dec, 2018 17:00 - 18:00 0.1 70 0.002 
12 Dec, 2018 18:00 - 19:00 0.432 0.002 
12 Dec, 20 18 19:00 - 20:00 0.405 0.020 
12 Dec, 2018 20:00 - 21:00 0.174 0.032 
12 Dec, 2018 21:00 - 22:00 0.104 0.032 
12 Dec, 2018 22:00 - 23:00 0.173 0.043 
12 Dec, 20 18 23:00 - 0:00 0.093 0.041 
13 Dec, 2018 0:00 - 1:00 0.149 0.049 
13 Dec, 2018 1:00 - 2:00 0.143 0.057 
13 Dec, 20 18 2:00 - 3:00 0.140 0.053 
13 Dec, 2018 3:00 - 4:00 0.139 0.056 
13 Dec, 2018 4:00 - 5:00 0.147 0.061 
13 Dec, 20 18 5:00 - 6:00 0.152 0.065 
13 Dec, 20 18 6:00 - 7:00 0.163 0.066 
13 Dec, 20 18 7:00 - 8:00 0.190 0.060 
13 Dec, 20 18 8:00 - 9:00 0.13 1 0.02 1 
13 Dec, 2018 9:00 - 10:00 0.052 0.002 
13 Dec, 20 18 10:00 - 11:00 0.000 0.002 

Max 
0.432 0.066 

(0.494 mg/m3) (0.125 mg/m3) 

Avg 
0.127 0.028 

(0 .146 mg/m3) (0.053 mg/m3) 

Min 
0.000 0.000 

(0 .000 mg/m3) (0.000mgfm3) 

A-3 

Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
Phase 2 & 3 Construction Stage, FY December 20 18) 

PM2.s PM1o 802 
Wind Wind Direction 
Speed 

mg/m3 mg/m3 ppm kph De g. Direction 
Hourly Hourly Hourly Hourly Hourly Hourly 
0.005 0.018 0.02 1 3.34 39 NE 
0.003 0.03 1 0.035 2.83 35 N E 
0.000 0.000 0.000 2.70 51 NE 
0.019 0.038 0.010 1.98 47 NE 
0.084 0.1 26 0.040 0.62 34 NNE 
0.074 0.089 0.037 0.93 25 NNE 
0.094 0.11 3 0.040 0. 18 32 NNE 
0.112 0.144 0.066 0.00 39 NE 
0.087 0. 11 9 0.052 0.00 39 N E 
0.064 0.080 0.028 0.11 30 NNE 
0.052 0.062 0.014 0.08 20 NNE 
0.051 0.067 0.015 1.1 6 16 NN E 
0.047 0.05 1 0.005 2.48 16 NN E 
0.037 0.049 0.006 0.57 27 NNE 
0.033 0.044 0.00 1 0.47 34 NE 
0.032 0.044 0.000 0.90 29 NNE 
0.024 0.038 0.000 1.22 30 NNE 
0.024 0.040 0.000 0.26 28 NNE 
0.033 0.046 0.000 0.40 27 NNE 
0.039 0.056 0.000 0.26 30 NNE 
0.012 0.043 0.003 0.57 38 NE 
0.008 0.039 0.009 1.10 47 N E 
0.005 0.020 0.014 1.41 51 NE 
0.002 0.020 0.034 2.33 79 E 

0. 11 2 0.144 
0.066 

(0.008 mg/m3) 

0.039 0.057 
0.018 

(0.047 mg/m3) 

0.000 0.000 
0.000 

(0.000 mg/m3) 



co NOz 
Date Time ppm ppm 

Hourly Hourly 
13 Dec, 20 18 11 :00 - 12:00 0.000 0.002 
13 Dec, 201 8 12:00 - 13:00 0.000 0.002 

13 Dec, 20 18 13:00 - 14:00 0.000 0.002 

13 Dec, 20 18 14:00 - 15:00 0.009 0.002 

13 Dec, 20 18 15:00 - 16:00 0.029 0.002 

13 Dec, 20 18 16:00 - 17:00 0.084 0.002 

13 Dec, 20 18 17:00 - 18:00 0.067 0.002 
13 Dec, 20 18 18:00 - 19:00 0.208 0.018 

13 Dec, 201 8 19: 00 - 20:00 0.353 0.056 

13 Dec, 20 18 20:00 - 21:00 0.288 0.082 

13 Dec, 20 18 21:00 - 22:00 0.423 0.095 

13 Dec, 2018 22 :00 - 23:00 0.258 0.096 

13 Dec, 20 18 23:00 - 0:00 0. 194 0.092 
14 Dec, 20 18 0:00 - 1:00 0.20 1 0.093 

14 Dec, 20 18 1:00 - 2:00 0.146 0.087 

14Dec, 20 18 2:00 - 3:00 0.1 28 0.080 

14 Dec, 20 18 3:00 - 4:00 0.1 43 0.080 

14 Dec, 20 18 4:00 - 5:00 0.152 0.079 
14Dec, 20 18 5:00 - 6:00 0.1 58 0.080 
14 Dec, 201 8 6:00 - 7:00 0.187 0.080 

14 Dec, 20 18 7:00 - 8:00 0.1 58 0.082 

14 Dec, 20 18 8:00 - 9:00 0. 133 0.040 

14 Dec, 20 18 9:00 - 10:00 0.068 0.002 

14 Dec, 20 18 10:00 - 11 :00 0.005 0.002 

Max 
0.423 0.096 

(0.484 mg/m3) (0 .18 1 mg/m3) 

Avg 
0. 141 0.048 

(0 .1 62 mg/m3) (0 .09 1 mg/m3) 

Min 
0.000 0.002 

(0.000 mg/m3) (0.004 mg/m3) 

A-4 

Air Quality Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

PMz.s PM to SOz 
Wind 

Wind Direction 
Speed 

mg!m3 mg!m3 ppm kpb Deg. Direction 

Hourly Hourly Hourly Hourly Hourly Hourly 
0.002 0.028 0.019 1.27 64 ENE 

0.007 0.034 0.000 1.86 28 NNE 

0.043 0.063 0.000 0.96 100 E 

0.057 0.058 0.000 1.30 23 1 sw 
0.004 0.022 0.000 3.10 246 WS W 

0.030 0.04 1 0.000 0.98 286 WNW 

0.069 0.076 0.000 1.30 67 ENE 

0.077 0.074 0.000 0.36 15 NN E 

0. 060 0.074 0.000 0.00 297 WNW 

0.041 0.056 0.000 0.08 63 EN E 

0.04 1 0.076 0.000 0.00 10 N 

0.067 0.136 0.000 0.03 20 NNE 
0.092 0. 14 1 0.000 0.67 29 NNE 

0.102 0. 159 0.000 0.53 30 NNE 

0.080 0. 120 0. 000 0.33 27 NNE 

0.057 0.082 0.000 0.47 37 NE 

0.058 0.088 0.000 0.49 33 NNE 
0.062 0.092 0.000 0.81 28 NNE 

0.064 0.099 0.000 0.13 41 NE 

0.074 0.11 5 0.000 0.21 35 NE 

0.042 0.068 0.000 1. 12 30 NNE 

0.008 0.03 1 0.000 1.50 39 NE 

0.01 0 0.01 4 0.004 3.43 33 NNE 

0.006 0.019 0.000 2.54 39 NE 

0.102 0.159 
0.0 19 

(0.008 mg/m3) 

0.048 0.074 
0.00 1 

(0.003 mg/m3) 

0.002 0.0 14 
0.000 

(0.000 mg/m3) 



co N0 2 
Date Time ppm ppm 

Hourly_ Hourly 
14 Dec, 2018 11 :00 - 12:00 0.000 0.002 
14 Dec, 2018 12:00 - 13:00 0.000 0.002 
14 Dec, 2018 13:00 - 14:00 0.000 0.002 
14 Dec, 2018 14:00 - 15:00 0.000 0.002 
14 Dec, 2018 15 :00 - 16: 00 0.000 0.002 
14 Dec, 2018 16:00 - 17:00 0.000 0.002 
14 Dec, 2018 17:00 - 18:00 0.378 0.002 
14 Dec, 2018 18:00 - 19:00 0.362 0.002 
14 Dec, 2018 19:00 - 20:00 0.3 13 0.009 
14 Dec, 20 18 20:00 - 2 1:00 0.525 0.022 
14 Dec, 2018 2 1:00 - 22:00 0.475 0.037 
14 Dec, 201 8 22:00 - 23:00 0.258 0.051 
14 Dec, 2018 23:00 - 0:00 0.288 0.059 
IS Dec, 2018 0:00 - 1:00 0.206 0.062 
IS Dec, 2018 1:00 - 2: 00 0.194 0.072 
IS Dec, 201 8 2:00 - 3:00 0.173 0.077 
IS Dec, 2018 3:00 - 4: 00 0.162 0.071 
IS Dec, 2018 4:00 - 5:00 0.17 1 O.Q75 

IS Dec, 20 18 5:00 - 6: 00 0.153 0.074 
IS Dec, 2018 6:00 - 7:00 0.164 0.072 
IS Dec, 2018 7:00 - 8:00 0.175 0.066 
IS Dec, 2018 8:00 - 9:00 0.145 0.038 
IS Dec, 20 18 9:00 - 10:00 0.098 0.003 
IS Dec, 2018 10:00 - 11:00 0.065 0.002 

Max 
0.525 0.077 

(0.60 1 mg/m3) (0.146 mg/m3) 

Avg 
0. 179 0.034 

(0.205 mg/m3) (0.063 mg/m3) 

Min 
0.000 0.002 

(0.000 mg/m3) (0.004mg/m3) 

A-5 

Air Quali ty Monitoring Report for Development o flndustrial Area Thilawa SEZ Zone B 
Phase 2 & 3 Construction Stage, FY December 20 18) 

PM2.s PM to S0 2 
Wind 

Wind Direction 
Speed 

mwm3 m~:/m3 ppm kph De~:. Direction 
Hourly Hourly Hourly_ Hourly Hourly Hourly 
0.012 0.039 0.000 2.41 42 NE 
0.002 0.024 0.000 2.47 59 ENE 
0.007 0.029 0.000 2. 12 56 ENE 
0.032 0.048 0.000 1.87 64 ENE 
0.094 0.093 0.000 1.46 86 E 
0.065 0.068 0.000 0.71 86 E 
0.103 0. 121 0.000 0.03 liS ESE 
0.129 0.148 0.000 0.03 139 SE 
0.087 0.128 0.000 0.00 137 SE 
0.107 0.157 0.000 0.00 137 SE 
0.094 0.142 0.000 0.00 137 SE 
0. 168 0.222 0.000 0.00 137 SE 
0. 11 3 0.154 0.000 0.00 137 SE 
0.058 0.08 1 0.000 0.01 131 SE 
0.047 0.068 0.000 0.15 17 NNE 
0.028 0.048 0.000 0.06 IS NNE 
0.032 0.051 0.000 O.Q7 18 NN E 
0.051 0.069 0.000 0.11 40 NE 
0.054 0.07 1 0.000 0.43 34 N E 
0.045 0.067 0.000 0.53 31 NNE 
0.028 0.05 3 0.000 1.01 32 NN E 
0.015 0.049 0.000 3.36 28 NN E 
0.010 0.034 0.000 2.99 29 NNE 
0.003 0.019 0.000 2.43 4 1 NE 

0.168 0.222 
0.000 

(0.000 mg/m3) 

0.058 0.083 
0. 000 

(0 .000 mg/m3) 

0.002 0.019 
0.000 

(0.000 mg/m3) 



co 
Date Time 

_ppm 
Hourly 

15 Dec, 20 18 11:00 - 12:00 0.009 
15 Dec, 20 18 12:00 - 13:00 0.000 
15 Dec, 20 18 13:00 - 14:00 0.000 
15 Dec, 20 18 14:00 - 15:00 0.000 
15 Dec, 20 18 15:00 - 16:00 0.000 
15 Dec, 20 18 16:00 - 17:00 0.002 
15 Dec, 20 18 17:00 - 18:00 0. 132 
15 Dec, 20 18 18:00 - 19:00 1.1 56 
15 Dec, 20 18 19:00 - 20:00 0.728 
15 Dec, 20 18 20:00 - 2 1:00 0.54 1 
15 Dec, 20 18 2 1:00 - 22:00 0.24 1 
15 Dec, 20 18 22:00 - 23:00 0.153 
15 Dec, 20 18 23:00 - 0:00 0.009 
16 Dec, 20 18 0:00 - 1:00 0.000 
16 Dec, 20 18 1:00 - 2:00 0.000 
16 Dec, 20 18 2:00 - 3:00 0.000 
16 Dec, 20 18 3:00 - 4:00 0.000 
16 Dec, 20 18 4:00 - 5:00 0.002 
16 Dec, 20 18 5:00 - 6:00 0.132 
16 Dec, 20 18 6:00 - 7:00 1.156 
16 Dec, 20 18 7:00 - 8:00 0.728 
16 Dec, 20 18 8:00 - 9:00 0.54 1 
16 Dec, 20 18 9:00 - 10:00 0.24 1 
16 Dec, 20 18 10:00 - 11 :00 0.04 1 

Max 
1.1 56 

(1.324 mg/m3) 

Avg 
0.242 

(0.277 mg/m3) 

Min 
0.000 

(0.000 mg/m3) 

N0 2 

ppm 
Hourly 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0.012 
0.025 
O.o3 1 
0.039 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0.0 12 
0.025 
O.o3 1 
0.002 

0.039 
(0 .074 mg/m3) 

0.009 
(0.0 17 mg/m3) 

0.002 
(0.004 mg/m3) 

Air Quality Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

PM2.s PM to S02 
Wind 

Wind Direction 
Speed 

mg!m3 mg!m3 ppm kph Deg. Direction 
Hourly Hourly Hourly Hourly Hourly Hourly 
0.001 0.002 0.000 1.43 4 1 NE 
0.00 1 0.003 0.000 1.80 58 EN E 
0.002 0.027 0.000 1.93 5 1 NE 
0.00 1 0.037 0.000 1.78 44 NE 
0.0 11 0.053 0.000 1.27 64 ENE 
0. 108 0.089 0.009 2.22 19 NNE 
0.111 0.11 3 0.000 1.16 16 NNE 
0.107 0.147 0.000 0.00 20 NNE 
0.153 0.206 0.000 0.00 20 NNE 
0.094 0. 128 0.000 0.00 20 NNE 
0.08 1 0.102 0.000 0.00 20 NNE 
O.D3 1 0.057 0.000 0.01 17 NNE 
0.00 1 0.002 0.000 1.43 4 1 NE 
0.00 1 0.003 0.000 1.80 58 ENE 
0.002 0.027 0.000 1.93 51 NE 
0.00 1 0.037 0.000 1.78 44 NE 
O.oi i 0.053 0.000 1.27 64 ENE 
0.108 0.089 0.009 2.22 19 NNE 
0.111 0. 11 3 0.000 1.1 6 16 NNE 
0.107 0. 147 0.000 0.00 20 NNE 
0.1 53 0.206 0.000 0.00 20 NNE 
0.094 0. 128 0.000 0.00 20 NNE 
0.08 1 0.1 02 0.000 0.00 20 NNE 
0.00 1 0.01 5 0.000 2.29 4 1 NE 

0.153 0.206 
0.009 

(0.008 mg/m3) 

0.057 0.079 
0.001 

(0.002 mg/m3) 

0.00 1 0.002 
0.000 

(0.000 mg/m3) 

A -6 



co N O z 

Date Time 
ppm ppm 

Hourly Hourly 
16 Dec, 2018 11:00 - 12:00 0.003 0.002 
16 Dec, 20 18 12:00 - 13:00 0.000 0.002 
16Dec, 20 18 13:00 - 14:00 0.000 0.002 
16 Dec, 2018 14:00 - 15:00 0.000 0.002 
16 Dec, 20 18 15:00 - 16:00 0.000 0.002 
16 Dec, 20 18 16:00 - 17:00 0.000 0.002 
16 Dec, 20 18 17:00 - 18:00 0.092 0.002 
16 Dec, 20 18 18:00 - 19:00 0.420 0.002 
16 Dec, 20 18 19:00 - 20:00 0.472 0.008 
16 Dec, 2018 20:00 - 2 1:00 0.6 14 0.024 
16 Dec, 2018 2 1:00 - 22:00 0.676 0.063 
16 Dec, 2018 22:00 - 23:00 0.526 0.075 
16 Dec, 2018 23 :00 - 0:00 0.5 18 0.089 
17 Dec, 2018 0:00 - 1:00 0.36 1 0.090 
17 Dec, 20 18 1:00 - 2:00 0.283 0.089 
17 Dec, 20 18 2:00 - 3:00 0.213 0.077 
17Dec, 20 18 3:00 - 4:00 0.215 0.075 
17 Dec, 20 18 4:00 - 5:00 0.252 0.079 
17 Dec, 20 18 5:00 - 6:00 0.28 1 0.089 
17 Dec, 2018 6:00 - 7:00 0.233 0.092 
17 Dec, 2018 7:00 - 8:00 0.258 0.087 
17 Dec, 20 18 8:00 - 9:00 0.2 19 0.050 
17 Dec, 2018 9:00 - 10:00 0. 171 0.004 
17 Dec, 2018 10:00 - 11 :00 0.069 0.002 

Max 
0.676 0.092 

(0.774 mg/m3) (0.173 mg/m3) 

Avg 
0.245 0.042 

(0.280 mg/m3) (0.079 mg/m3) 

Min 
0.000 0.002 

(0.000 mg/m3) (0.004 mg/m3) 

A-7 

Air Quality Mon itoring Report fo r Development of Industrial Area Thi lawa SEZ Zone B 
Phase 2 & 3 Construction Stage, FY December 20 18) 

PMz.s PM to SO z 
Wind 

Wind Direction 
Speed 

mg/m3 mglm3 ppm kph De g. Direction 
Hourly Hourly Hourly Hourly Hourly Hourly 
0.0 19 0.029 0.000 2.69 44 NE 
0.002 0.038 0.000 2.9 1 42 NE 
0.008 0.0 18 0.000 2.23 40 NE 
0.001 0.069 0.000 2.03 40 NE 
0.002 0.012 0.000 1.57 14 1 SE 
0. 105 0.048 0.000 2.43 246 WSW 
0.094 0.077 0.000 0.1 1 219 sw 
0.064 0.078 0.000 0.00 20 1 ssw 
0.047 0.073 0.000 0.01 240 WSW 
0.043 0.051 0.000 0.00 280 w 
0.097 0.068 0.000 0.00 162 SSE 
0.055 0.108 0.000 0.00 72 ENE 
0.074 0.114 0.000 0.00 72 ENE 
0.065 0.096 0.000 0.00 72 ENE 
0.042 0.06 1 0.000 0.00 67 ENE 
0.022 0.035 0.000 0.08 52 N E 
0.0 14 0.023 0.000 0.14 22 NNE 
0.0 12 0.029 0.000 0.02 22 NNE 
0.030 0.044 0.000 0.33 27 NNE 
0.0 14 0.030 0.000 1.92 31 NNE 
0.0 10 0.039 0.000 2.29 35 NE 
0.005 0.035 0.004 3.37 39 NE 
0.006 0.035 0.08 1 2.85 39 NE 
0.008 0.029 0.016 2.78 39 NE 

0.105 0.114 
0.08 1 

(0 .008 mg/m3) 

0.035 0.052 
0.004 

(0.0 II mg/m3) 

0.00 1 0.0 12 
0.000 

(0 .000 mg/m3) 
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Air Quality Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

CHAPTER 1: OUTLINES AND SUMMARY OF MONITORING PLAN 

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

1.2 Outlines of Monitoring Plan 
To assess the environmental condition under the construction of industrial area in and around Thilawa SEZ 
Zone B, Air quality had been monitored from 10 December 2018- 17 December 2018 as follows; 

0 --- -- - - --- - - - ------ fAir Qualitv M 

Monitoring Date Monitoring Item Parameters 
Number 

Duration of Point 

From 10 
CO, N02, PM2s. December- 17 Air Quality I 7 Days 

December 20 18 
PM10. and S02 

PI 

Monitoring Methodology 

On site measurement by Haz-Scanner 
Environmental Perimeter Air Station 
(EPAS) 
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

CHAPTER 2: AIR QUALITY MONITORING 

2.1 Monitoring Item 

The parameters for air quali ty monitoring were CO, N02, PM2s, PM1 o, and S02. 

2.2 Monitoring Location 

The air quality measurement equipment, "Haz-Scanner Environmental Perimeter Air Station (EPAS) was 
set up at the south of the Thilawa SEZ Zone 8 , N: 16°39'24.20", E: 96°17'15.80", inside the monastery 
compound of Phalan village, surrounded by the residential houses of Phalan village in the south and fields 
in west, Thilawa SEZ Zone A in north, local Thilawa Industrial Zone in northeast, and construction of 
Thilawa SEZ Zone 8 in east, north, north-northwest, northwest and northeast respectively. The air quality 
monitoring is carried out above location where is near to the residential houses of Phalan village. Possible 
emission sources are dust emissions from construction activities and exhaust gas emissions from 
construction fue l-burning equipment and daily human activities in Phalan vi llage. 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 I 0 December 2018 - 17 December 
2018. 
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Air Quality Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

2.4 Monitoring Method 

Monitoring of CO, N02, PM2 5, PM 10, and S02 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 five minutes and directly reads and 
records on site for CO, N02, PM2s. PM 10. and S02. The state of air quality monitoring is shown in Figure 
2.4-1. 

Figure 2.4-1 Status of Air Quality Monitoring Point 

2.5 Monitoring Results 

The daily average value of air quality monitoring results of CO, N02, PM25, PM 10, and S02 are described 
in Table 2.5-1. Comparing with the target value of CO, N02, PM25, PM1o, and S02 prescribed in EIA report 
for Thilawa SEZ development project Zone B, seven days average concentration of CO and N02 were 
lower than the target value, whi le seven days average concentration of PM2 5, PM 10 and S02 measured 
results exceeded than the target value. In addition, daily average concentration ofN02 measured result for 
one day, daily average concentration of PM25 and PM10 measured result for seven days and daily average 
concentration of S02 measured result for three days exceeded than the target value. 

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

co N02 PM2.s PMIO S02 
Date 

ppm ppm mglm3 mglm3 ppm 

I 0 - I I Dec, 20 18 
0.206 0.046 

0 .048 0.066 
0 .045 

(0 .236 mg/m3
) (0 .086 mg/m3

) (0 .11 7 mg/m3
) 

II - 12 Dec, 20 18 
0.278 0.056 

0.045 0.068 
0 .039 

(0 318 mg/m3
) (0 . 105 mg/m' ) (0 .1 0 I mg/m3) 

12 - 13 Dec, 2018 
0.127 0.028 

0.039 0.057 
0.0 18 

(0 146 mg/m3) (0 .053 mg/m3
) (0 .047 mg/m3

) 

13 - 14 Dec, 2018 
0.141 0.048 

0.048 0.074 
0 .00 1 

(0 162 mg/m3
) (0 .09 1 mg/m 3

) (0 003 mg/m3
) 

14 - 15 Dec, 20 18 
0 .179 0.034 

0.058 0.083 
0 000 

(0 .205 mg/m1) (0 063 mg/m3) (0 .000 mg/m1) 

15 - 16 Dec, 20 18 
0.242 0.009 

0.057 0.079 
0.00 1 

(0 .277 mg/m3
) (0 0 17 mg/m3

) (0 .002 mg/m3) 

16 - 17 Dec, 20 18 
0.245 0.042 

0.035 0.052 
0.004 

(0 .280 mg/m3
) (0 .079 mg/m3) (0 Oil mg/m3

) 

7 Days Average Value 0.203 0.037 
0.047 0.068 

0.0 15 
(0.232 mg/m1) (0 .071 mg/m3) (0 .040 mg/m1

) 

Target Value 9.000 0 .050 
0025 0.050 

0.008 
(1026 mg/m3

)'
1 (0 I mg/m3) ' 1 (0 .02 mg/m3) ' 1 

Note: The target value of CO, N02 and S02 were converted to ppm units from mg/m3 Red color mentions the exceeded value for N02, 
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Construction activities ofThi lawa SEZ Zone 8 are described in Table 2.5-2. N02 result, PM2s result, PM1 o 
result and S02 result during construction period are described in Table 2.5-3 , Table 2.5-4, Table 2.5-5 and 
Table 2.5-6. During construction period, seven days average value for N02 was lower than the target value 
and (Day I to Day 7) daily average resu lts were a lso lower than the target value. During construction 
period, seven days average value for PM2.s and PM 10 exceeded the target value and (Day 1 to Day 7) daily 
average results also exceeded the target value. During construction period, 7 days average value for S02 
exceeded the target value and (Day I to Day 3) daily average results also exceeded the target value. 

Date 

I 0 December 20 18 

II December 20 18 

12 December2018 

13 December 20 18 

14 December 2018 

15 December 2018 

16 December 2018 

17 December 20 18 

.·~. 
Q.S~"\~-4o} 
J~ ~ 1 J'J'h% 

-t-. u~ 
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Table 2.5-2 Construction Activities of Thilawa SEZ Zone B 
Time Location Construction Activities 

Road 14,15 Canal excavation, 888 Land Grading, Road 
4a Canal soft soil removal, pipe line excavation, material 

8: 30-23:40 Near monastery delivery and installation, soil Delivery and general works, 
general works, General use, Compaction for road work, 
Land Grading work 

Road 14,15 Canal excavation, 888 Land Grading, pipe 
line excavation, material delivery and installation, 

8:00-23:40 Near monastery temporary access road preparation, road 14a soft soi l 
removal, Road 14 leve lling, Material delivery, General 
use, BD 4,5 Land Grading 

Road 14, 15 Canal slope trimming, 888 land grading, 

8:00-23:30 Near monastery 
road 4a soft soil removal , Pipe line excavation, material 
delivery and installation, BD 4,5, 888 soil levelling, BD 
4,5 compaction, General use, Material delivery 

Road 14,15 Canal excavation and slope trimming, 888 

8:00-23:30 Near monastery 
land grading, road work @ 9, I 0, road 4a canal soft soil 
removal and backfilling, BD5, 888 levelling work, BD5 
compaction work, Material delivery, General use 

888 land grading, road 13, 14, 15 canal excavation, road 
9, I 0 soil leve lling, canal 4a backfi ll ing and soft soil 

8:00-23:30 Near monastery removal, pipe line excavation, de livery and installation, 
Material delivery, BH5 so il leve lling, Bd 5,6, BE I ,2, 
BH5 soi l leve lling, Bd 5,6, BE I ,2, General use 

Road 13,14 canal excavation and slope trimming, 888 
slope trimming, road 10 soi l levelling, pipe line 

8:00-23:30 Near monastery excavation, delivery and installation, Material delivery, 
BD 5,6, 888, BE7, 10 soil leve ll ing, BD 5,6 compaction 
work, General use. 

Road 13,15 canal excavation and slope trimming, 888 
slope trimming, road 9, 10 sub-grade levelling, pipe line 

9:00-23:30 Near monastery excavation, material delivery and installation, Material 
delivery, BD7, 888, BE7, I 0 soil levelling, BE7, road 9 
compaction work, General use 

Road 13, 15 canal excavation and slope trimming, BE4 
soi l cutting, pipe line excavation, material delivery and 

8:30-23:30 Near monastery installation, BJI , BD7, 888, BE7,10 soil levelling, 
Material delivery, BD7, road 9 soil compaction, General 
use 
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(Phase 2 & 3 Construction Stage, FY December 20 18) 

- . - -- - - - ::..r:o_ - -- - - -------- - - iod) 
Construction N02 

Day Time for each 
day ppm 

Day I 8:30-23:40 0.015 

Day 2 8:00-23:40 0.042 

Day 3 8:00-23 :30 0.017 

Day 4 8:00-23:30 0.026 

Day 5 8:00-23 :30 0.012 

Day 6 8:00-23:30 0.0 11 

Day 7 9:00-23 :30 0.0 16 
7 days Average 

value 0.020 

Target Value - 0.050 

- -- - - - - -- ... ~ - -- - --- -- - - ----- - --- - - - - -- ---- - - rio d) 

Construction PM2.s 
Day Time for each 

day 
mglm3 

Day I 8:30-23:40 0.049 

Day 2 8:00-23:40 0.040 

Day 3 8:00-23:30 0.048 

Day 4 8:00-23 :30 0.036 

Day 5 8:00-23 :30 0.065 

Day 6 8:00-23:30 0.047 

Day 7 9:00-23:30 0.045 

7 days Average 
0.047 

value 

Target Value - O.Q25 

Note: Red color mentions the exceeded value than target value 

Tab I ·- rio d) 
Construction PM IO 

~ ' Day Time for each 
' day mg/m3 

Day I 8:30-23:40 0.058 

Day 2 8:00-23:40 0.063 

Day 3 8:00-23 :30 0.069 

Day 4 8:00-23:30 0.057 

Day 5 8:00-23:30 0.089 

Day 6 8:00-23 :30 0.069 

Day 7 9:00-23:30 0.059 

7 days Average 
0.066 

value 

Target Value - 0.050 

Note: Red color mentions the exceeded value than target value 
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Air Quality Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Table 2.5-6 SOz Results (During Construction Period) 
Construction SOz 

Day Time for each 
day ppm 

Day I 8:30-23:40 0.075 

Day2 8:00-23:40 0.056 

Day 3 8:00-23 :30 0.023 

Day4 8:00-23:30 0.005 

Day 5 8:00-23 :30 0.000 

Day 6 8:00-23 :30 0.001 

Day 7 9:00-23:30 0.000 

7 days Average 
0.023 

value 

Target Value - 0.008 

Note : Red co lor mentions the exceeded value than target va lue 

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

" 

• 
~ . . 

w ' 

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

Remark : N North NNE North-Northeast NE Northeast ENE East-Northeast E East ESE East-Southeast SE Southeast SSE South­
Southeast S South SSW South-Sowhwest SW Southwest WSW West-Southwest W West WNW West-Northwest NW Northwest NNW 
North-Northwest 
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Overall summary of total exceeded hours for Day 1 to Day 7 during construction and non-construction 
time for PM25, PM to and S02 are shown in Table 2.5-7, Table 2.5-8 and Table 2.5-9. The summary of 
wind direction at AQ-1 is shown in Table 2.5-10. Based on the summary table of total exceeded hours for 
PM2 5, the total exceeded hours for seven days during construction and non-construction time were 109 
hours but exceeded hours for construction time was 65 hours. After detailed analyzed the PM2 5 exceeded 
time according to the wind direction during construction period, 39 hours exceeded are come from the 
construction site of Zone B and 26 hours exceeded are come from other sides of Zone B. 

Based on the summary table of total exceeded hours for PM to. the total exceeded hours for seven days 
during construction and non-construction were 103 hours but exceeded hours for construction time was 
65 hours. After detailed analyzed the PMto exceeded time according to the wind direction during 
construction period, 41 hours exceeded are come from the construction site of Zone B and 24 hours 
exceeded are come from other sides of Zone B. 

Based on the summary table of total exceeded hours for S02, the total exceeded hours for seven days during 
construction and non-construction were 52 hours but exceeded hours for construction time was 45 hours. 
After detailed analyzed the S02 exceeded time according to the wind direction during construction period, 
30 hours exceeded are come from the construction site of Zone B and 15 hours exceeded are come from 
other sides of Zone B. 

According to the summary of wind direction at AQ-1 , 80.8% come from inside of Zone Band 19.2% come 
from outside of Zone B. 

Possible emission sources for PM2.5 and PM to are affected from natural origin such as dust from unpaved 
vacant area, transportation in and around the monitoring area and construction activities of Zone B. 

Possible emission sources for S02 are affected from the combustion of fuel for vehicles from nearby roads, 
operation activities of Myanmar International Terminals Thilawa Port, operation activities of local 
industrial zone and construction activities of Zone B. 
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Air Quality Monitoring Report for Development of Industrial Area Thi lawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Table 2.5-7 Summary of Total Exceeded Hours for Day 1 to Day 7 During construction and non­
Construction Period for PMz.s 

PM2.s 

Total Constructi 
Non- Non- Non- Constructi 

Construction 
Constructio n 

Exceed on Period 
constructio co nstructio constructio on period 

period (wind 
T ime for 

ed exceeded 
n period n period n period (wind 

from other 
each day 

hours hours 
exceeded (wind from (w ind from from Zone 

sides) 
hours Zone B) other sides) B) 

Day-! 8:30·23:40 19 II 8 6 2 I 10 

Day-2 8:00·23:40 16 9 7 7 0 7 2 

Day-3 8:00-23:30 14 9 s s 0 9 0 

Day-4 8:00-23:30 18 10 8 8 0 9 I 

Day-S 8:00-23:30 18 10 8 7 I 3 7 

Day-6 8:00-23:30 13 8 s s 0 8 0 

Day-7 9:00-23:30 II 8 3 3 0 2 6 

Total 109 65 44 41 3 39 26 

Note: Red co lor is referred to the construction period exceeded hours and construction period (wind from Zone B). 

Table 2.5-8 Summary of Total Exceeded Hours for Day 1 to Day 7 During Construction and Non­
Construction Period for PM10 

PMIO 

Construct Non- Non- Non-
Construct 

Construction 
Total 

ion constructi construction construction 
ion Constructio 

Exceed Period n Period 
Time for each 

ed 
Period on Period Period Period (wind 

(wind (wind from 
day 

Hours 
exceeded exceeded (wind from from other 

from other sides) 
hours hours Zone B) sides) 

Zone B) 

Day-! 8:30-23:40 18 10 8 6 2 I 9 

Day-2 8:00-23:40 17 II 6 6 0 9 2 

Day-3 8:00-23:30 10 9 I I 0 9 0 

Day-4 8:00-23:30 17 9 8 8 0 8 I 

Day-S 8:00-23:30 16 9 7 6 I 2 7 

Day-6 8:00-23:30 IS 9 6 6 0 9 0 

Day-7 9:00-23:30 10 8 2 2 0 3 s 

Total 103 6S 38 3S 3 4 1 24 
--- - L__ __ -

Note: Red color is referred to the construction period exceeded hours and construction period (wind from Zone B). 
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Air Quali ty Monitoring Report for Development of Industria l Area Th ilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Table 2.5-9 Summary of Total Exceeded Hours for Day 1 to Day 7 During construction and non­
Construction Period for S0 2 

SOz 

Total Constructi 
Non- Non- Non-

Constructi Constr uction 
Construction 

Exceed on Period 
constructio constructio constr uctio 

on period period (wind 
T ime fo r 

ed exceeded 
n period n period n period 

(wind from other 
each day 

hours hours 
exceeded (wind from (w ind from 

from Zone sides) 
hours Zone B) other sid es) B) 

Day-! 8:30-23:40 18 14 4 2 2 I 13 

Day-2 8:00-23 :40 15 13 2 2 0 II 2 

Day-3 8:00-23 :30 14 14 0 0 0 14 0 

Day-4 8:00-23:30 I I 0 0 0 I 0 

Day-5 8:00-23 :30 0 0 0 0 0 0 0 

Day-6 8:00-23 :30 2 I I I 0 I 0 

Day-7 9:00-23:30 2 2 0 0 0 2 0 

Total 52 45 7 5 2 30 15 
- L__ ---- -~ 

Note: Red color is referred to the construction period exceeded hours and construction period (wind from Zone B). 

Table 2.5-10 S - -- - - - - - - -- - -- - - - -- - - f Wind D" - - AQ-1 -
Wind Inside/Outside 

Direction All Day DayTime Night Time Zone B 

N 5.1% 3.3% 6.8% 

NNE 42 .8% 35.8% 49 .7% 

NE 19.9% 23.3% 16.6% 80.2% Inside Zone B 

ENE 9.7% 16.8% 2.7% 

E 2.7% 2.3% 3.2% 

ESE 2.0% 3.0% 1.0% 

SE 10.9% 12.3% 9.5% 

SSE 0.1 % 0.1% 0.1 % 

s 0.4% 0.2% 0.6% 

ssw 1.6% 0.2% 3.0% 19.2% Outside Zone B 

sw 0.7% 0.8% 0.7% 

WSW 2.0% 0.9% 3.1% 

w 1.4% 0.8% 2.0% 

WNW 0.1 % 0. 1% 0.1% 

NW 0.4% 0.1% 0.7% 
0.6% Inside Zone B 

NNW 0.2% 0.1 % 0.3% 
-- --
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Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

CHAPTER 3: CONCLUSION AND RECOMMENDATION 

The result of air quality of CO and N02 during seven days monitoring were not exceeded the target value, 
thus there are no impacts on the surrounding environments. On the other hand, results of PM2.s, PM 10 and 
S02 level measured for seven days consecutive measurement in this monitoring period are higher than the 
target value. 
During the seven days monitoring period, I 09 hours results were exceeded for PM2 5• According to wind 
direction of Zone B during the construction period, total 65 exceeded hours are during construction period, 
39 exceeded hours are come from constriction site of Zone Band 26 exceeded hours are come from outside 
of Zone B. During the seven days monitoring period, I 03 hours results were exceeded for PM10. According 
to wind direction of Zone B during the construction period, total 65 exceeded hours are during construction 
period, 41 exceeded hours are come from constriction site of Zone B and 24 exceeded hours are come 
from outside of Zone B. Possible emission sources for PM2s and PM10 are affected from natural origin 
such as dust from unpaved vacant area, transportation in and around the monitoring area and construction 
activities of Zone B. According to US Environmental Protection Agency (EPA) and WHO' health effect 
of particulate matter, there is no evidence of safe level of exposure or a threshold below which no adverse 
health effects occur. Exposure to PM2s and PM10 reduces the life expectancy of the population of the 
Region by about 8.6 months on average. Short term (hours, days) exposure to PM2 sand PM 10 can aggravate 
lung disease, causing asthma attacks and acute bronchitis, and may also increase susceptibility to 
respiratory infections. In people with heart disease, short term exposures have been linked to heart attacks 
and arrhythmias. However, healthy children and adults have not been reported to suffer serious effects 
from short term exposures. Long term exposures (months, years) have been associated with problems such 
as reduced lung function and the development of chronic bronchitis and even premature death. 

During the seven days monitoring period, 52 hours results were exceeded for S02. According to wind 
direction of Zone B during the construction period, total45 exceeded hours are during construction period, 
30 exceeded hours are come from constriction site of Zone Band 15 exceeded hours are come from outside 
of Zone B. Possible emission sources for S02 are affected from the combustion of fuel for vehicles from 
nearby roads, operation activities of Myanmar International Terminals Thilawa Port, operation activities 
of local industrial zone and construction activities of Zone B. In the public health statement S02 reported 
by A TSDR (Agency for Toxic Substances and Disease Registry) in US, I 00 ppm (261.8 mg/m 3

) S02 is 
considered immediately dangerous to life and health (short term). Lung function changes observed when 
0.4 to 3 ppm ( 1.05mg/m3 to 7.85 mg/m3

) exposure for 20 years or more (long term). 

According to the summary of wind direction at AQ-1 , 80.8% come from inside of Zone B and 19.2% 
come from outside of Zone B. 

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

I) To spray the water during construction period. 
2) To control the speed limit of all machinery & vehicle (25km/hr) on site to avoid excessive dust 

creation and to minimize air pollution by the exhaust fumes. 
3) To conduct the proper operation (stop idling while no operation). 
4) To implement the regular maintenance of machine used for construction activities. 
5) To give awareness training to workers on machinery. 
6) To check and maintain the generator regularly. 

The continuous monitoring will be necessary to grasp the environmental conditions in construction stage 
of Thilawa SEZ Zone B. The mitigation measures for environmental management will be considered in 
collected periodical environmental data and has to be reviewed in future. 
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•• 
~~ MjTD MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

Measured 
Target 

Country's valu e to Frequ-
Location Item Unit Value 

Standard*2 be ency 
(Max) 

applied*1 

Chromium mg/L 0.03 0.5 0.5 

GW-2 Temperature oc 30 < 3 (increase) 40 

(reference pH - 7.3 6-9 6.0 - 9.0 

point) ss mg/L 6 50 30 

DO mg/L 6.52 - -
Once per 

mg/L BODs 1.06 50 20 
2 months 

CODer mg/L 8.1 250 70 

Total Coliform·s MPN/ 100ml 23 400 400 

Oil and Grease mg/L <3.1 10 10 

Chromium mg/L :5 0.002 0.5 0.5 
- - -

*1Remark: Reference to the Water and Wastewater Quality Monitoring Report (October 2018) 

*2Remark: Referred to the National Emission Quality Guideline (NEQG) 29th December 2015 

Method 

APHA (Inductively Coupled Plasma (ICP) Method) 

Instrument Analysis Method 

Instrument Analysis Method 

APHA 25400 (Dry at 103-105°C Method) 

Instrument Analysis Method 

APHA 5210 B (5days BOD Test) 

APHA 5220 0 (Close Reflux Colorimetric Method) 

APH A 9221 B (Standard Total Coliform Fermentation Technique) 

APHA 5520 B (partition Gravimetric Method) 

APHA (Inductively Coupled Plasma (ICP) Method) 

Note (Reason 

of excess of 

the standard) 

*3Remark: For the monitoring points of SW-3, SW-4 and SW-9 exceeded in SS due to three expected reasons i) surface water run-off frorri bare land in Zone B, ii) delivered from 

upstream area such as natural origin and wastewater from local industrial zone ou tside of Thilawa SEZ, and iii) influence by water from the downstream of monitoring points 

due to flow back by l!dal fluctuation. 

•4Remark: For the monitoring points of (SW-2, SW-3, SW-4 and SW-9) total coliform exceeded the target value due to three expected reasons; i) natural bacteria existed in 

discharged creek because there are various kinds of vegetation and creature such as birds, and small animals in and along the discharged creek and ii) wastewater from the 

local industrial zone outside of Thilawa SEZ and iii) delivered from surrounding area by tidal effect. Total coliforms do not affect human health directly, self-monitoring was 

11 



MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

Situations environmental report from tenants 

Are there any serious issues regarding soil contamination in this monitoring period? 0 Yes, <C?' No 
If 1 d 'b th t t f 1 . d 't t t f'll . b 1 th t bl yes pJease escn e e con ens o compJ a1ns an 1 s coun ermeasures 0 1 In eow e a e. 

Contents of Issues on Soil Contamination Countermeasures 

4) Noise Level (December 2018) 

Target Note 
Measured Measured Referred 

Country's value to (Reason of 
Location Item Unit Value Value International Frequency Method 

Standard be excess of the 
(Mean) (Max) Standard 

applied* standard) 

Residential Area Leq (day) dB( A) 50 55 75 

NV-2 Leq (evening) dB( A) 53 54 Refer to 60 Refer the section 
One time/ 

Leq(night) dB( A) 51 53 NEQG 55 2.4 in EI A main 
3 months 

Along the road Leq (day) dB( A) 59 62 Article 1.3 75 report 

(NV-1) Leq(night) dB( A) 51 56 70 

*Remarks: Referred to the tentative target value of ambient air quality (EIA Report for industrial area, Table 2.4-8), Reference to the noise and vibration monitoring report 

(March 2018) 

Complaints from Residents 
- Are there any complaints from residents regarding noise in this monitoring period? 0 Yes, <C?' No 
If yes, please describe the contents of complains and its countermeasures to fill in below the table. 
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co N02 
Date Time ppm ppm 

Hourly Hourly 
10 Dec, 20 18 11:00 - 12:00 0.000 0.002 
10 Dec, 2018 12:00 - 13 :00 0.000 0.002 
10 Dec, 20 18 13:00 - 14:00 0.006 0.002 
10 Dec, 20 18 14:00 - 15 :00 0.000 0.002 
10 Dec, 20 18 15:00 - 16:00 0.008 0.002 
10 Dec, 2018 16:00 - 17:00 0.003 0.002 
10Dec, 2018 17:00 - 18:00 0.277 0.002 
10 Dec, 20 18 18:00 - 19:00 0.220 0.002 
10 Dec, 20 18 19:00 - 20:00 0.095 0.008 
10 Dec, 20 18 20:00 - 2 1:00 0.4 17 0.026 
10 Dec, 20 18 2 1:00 - 22:00 0.313 0.056 
10 Dec, 20 18 22:00 - 23:00 0.373 0.072 
10 Dec, 20 18 23:00 - 0:00 0.347 0.079 
II Dec, 20 18 0:00 - 1:00 0.348 0.088 
II Dec, 20 18 1:00 - 2:00 0.348 0.091 
II Dec, 20 18 2:00 - 3:00 0.330 0.094 
II Dec, 2018 3:00 - 4:00 0.278 0.09 1 
II Dec, 2018 4:00 - 5:00 0.243 0.089 
II Dec, 20 18 5:00 - 6:00 0.258 0.088 
II Dec, 20 18 6:00 - 7:00 0.263 0.09 1 
II Dec, 20 18 7:00 - 8:00 0.314 0.095 
II Dec, 20 18 8:00 - 9:00 0.244 0.079 
II Dec, 20 18 9:00 - 10:00 0.1 72 0.036 
II Dec, 20 18 10:00 - 11 :00 0.093 0.003 

Max 
0.417 0.095 

(0.477 mg/m3) (0 .1 79 mg/m3) 

Avg 
0.206 0.046 

(0 .236 mg/m3) (0.086 mg/m3) 

Min 
0.000 0.002 

(0.000 mg/m3) (0.004 mg/m3) 

A-I 

Air Quality Monitoring Report for Development of Industrial Area Th ilawa SEZ Zone B 
Phase 2 & 3 Construction Stage, FY December 20 18 

PM2.s PM10 S02 
Wind 

Wind Direction 
Speed 

mg/m3 mg/m3 ppm kph Deg. Direction 
Hourly Hourly Hourly Hourly Hourly Hourly 
0.002 0.0 14 0. 129 2.13 11 9 ESE 
0.016 0.028 0.087 2.09 119 ESE 
0.001 0.003 0.105 1.9 1 118 ESE 
0.050 0.028 0.116 1.23 144 SE 
0.082 0.058 0. 108 1.41 172 s 
0.034 0.059 0.076 2.40 121 ESE 
0.095 0.101 0.085 0.77 126 SE 
0.065 0.077 0.063 0.00 126 SE 
0.060 0.075 0.044 0.00 125 SE 
0.064 0.072 0.046 0.00 125 SE 
0.061 0.077 0.043 0.00 125 SE 
0.052 0.083 0.037 0.00 125 SE 
0.050 0.085 0.028 0.00 124 SE 
0.054 0.086 0.019 0.00 124 SE 
0.056 0.098 0.011 0.00 124 SE 
0.06 1 0.104 0.006 0.00 56 ENE 
0.070 0.096 0.008 0.34 20 NNE 
0.048 0.075 0.010 0.14 19 NNE 
0.075 0.093 0.006 0.58 23 NNE 
0.053 0.069 0.004 0.09 30 NNE 
0.058 0.087 0.009 0.40 32 NNE 

0.042 0.072 0.008 1.1 8 32 NNE 
0.0 11 0.048 0.006 0.83 50 NE 
0.003 0.009 0.020 2.05 59 ENE 

- ------

0.095 0.1 04 
0.129 

(0.008 mg/m3) 

0.048 0.066 
0.045 

(0.1 17 mg/m3) 

0.00 1 0.003 
0.004 

(O.ot 0 mg/m3
) _ 



co 
Date Time ppm 

Hourly 
I I Dec, 20 18 11 :00 - 12:00 0.000 

II Dec, 20 18 12:00 - 13:00 0.000 

II Dec, 20 18 13:00 - 14:00 0.000 

II Dec, 20 18 14:00 - 15:00 0.010 

I I Dec, 20 18 15:00 - 16:00 0.058 

II Dec, 20 18 16:00 - 17:00 0.170 

II Dec, 20 18 17:00 - 18:00 0.738 

II Dec, 20 18 18:00 - 19:00 0.9 11 

II Dec, 20 18 19:00 - 20:00 0.768 

II Dec, 20 18 20:00 - 21:00 0.537 

II Dec, 2018 21 :00 - 22:00 0.426 

II Dec, 20 18 22:00 - 23 :00 0.347 

II Dec, 20 18 23 :00 - 0:00 0.427 

12 Dec, 20 18 0:00 - 1:00 0.474 

12 Dec, 20 18 1:00 - 2:00 0.362 

12 Dec, 20 18 2:00 - 3:00 0. 148 

12 Dec, 2018 3:00 - 4:00 0. 120 

12 Dec, 20 18 4:00 - 5:00 0.162 

12 Dec, 20 18 5:00 - 6:00 0.168 

12 Dec, 20 18 6:00 - 7:00 0.203 

12 Dec, 20 18 7:00 - 8:00 0.182 

12 Dec, 20 18 8:00 - 9:00 0. 185 

12 Dec, 20 18 9:00 - 10:00 0.164 

12 Dec, 20 18 10:00 - 11 :00 0.11 3 

Max 
0.911 

(1.043 mg/m3) 

Avg 
0.278 

(0.318 mg/m3) 

Min 
0.000 

(0 .000mg/m3) 

N02 

ppm 
Hourly 
0.002 

0.002 

0.002 

0.002 

0.005 

0.018 

0.06 1 

0.070 

O.o75 

0.089 

0.093 

0.099 

0.092 

0.098 

0.099 

0.076 

0.062 

0.069 

0.073 

0.073 

0.070 

0.062 

0.039 

0.007 

0.099 
(0. 187 mg/m3) 

0.056 
(0 .1 05 mg/m3) 

0.002 
(0 .004 mg/m3) 

Air Qual ity Mon itoring Report for Development oflndustrial Area Thilawa SEZ Zone 8 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

P M2.s PMIO S02 
Wind Wind Direction 
Speed 

mg/m3 mglm3 ppm kph Deg. Direction 

Hourly Hourly Hourly Hourly Hourly Hourly 
0.004 0.020 0.048 1.45 57 ENE 

0.011 0.070 0.086 0.94 73 ENE 

0.02 1 0.023 0.114 0.58 54 NE 

0.092 0.080 0.11 3 0.43 153 SSE 

0.073 0.076 0.073 1.99 161 SSE 

0.008 0.018 O.ot S 1.33 18 NNE 

0.0 13 0.033 0.052 0.05 16 NNE 

0.043 0.072 0.083 0.00 16 NNE 

O.o78 0. 105 0.085 0.00 16 NNE 

0.052 0.082 0.070 0.00 16 NNE 

0.052 0.093 0.052 0.00 16 NNE 

O.o75 0.114 0.027 0.00 16 NNE 

0.074 0. 107 0.040 0.00 16 NNE 

0.071 0. 113 0.04 1 0.08 IS NNE 

0.095 0.127 0.02 1 0.33 27 NNE 

O.o75 0.096 0.005 1.63 13 NNE 

0.049 0.063 0.000 1.93 24 NNE 

0.037 0.05 1 0.000 1.61 25 NNE 

0.027 0.044 0.000 0.74 16 NNE 

0.046 0.056 0.000 1.40 24 NNE 

0.0 14 0.037 0.000 1.80 29 NNE 

0.028 0.055 0.000 1.98 30 NNE 

0.024 0.056 0.000 2.73 37 NE 

0.0 15 0.040 0.004 4.30 34 NE 

0.095 0.127 
0.11 4 

(0.008 mg/m3) 

0.045 0.068 
0.039 

(0 .101 mg/m3
) 

0.004 0.018 
0.000 

(0 .000 mg/m3) 

A-2 



. -
co NOz 

Date Time ppm ppm 
Hourly Hourly 

12 Dec, 20 18 11:00 - 12:00 0.04 1 0.002 
12 Dec, 20 18 12:00 - 13:00 0.000 0.002 
12 Dec, 20 18 13:00 - 14:00 0.000 0.000 
12 Dec, 2018 14:00 - 15 :00 0.000 0.00 1 
12 Dec, 20 18 15:00 - 16:00 0.002 0.002 
12 Dec, 20 18 16:00 - 17:00 0.055 0.002 

12 Dec, 20 18 17:00 - 18:00 0.170 0.002 

12 Dec, 20 18 18:00 - 19:00 0.432 0.002 
12 Dec, 20 18 19:00 - 20:00 0.405 0.020 
12 Dec, 20 18 20 :00 - 2 1:00 0. 174 0.032 
12 Dec, 2018 2 1:00 - 22:00 0. 104 0.032 
12 Dec, 20 18 22:00 - 23:00 0.1 73 0.043 
12 Dec, 2018 23:00 - 0:00 0.093 0.04 1 
13 Dec, 20 18 0:00 - 1:00 0.149 0.049 
13 Dec, 20 18 1:00 - 2:00 0.143 0.057 
13 Dec, 20 18 2:00 - 3:00 0. 140 0.053 
13 Dec, 20 18 3:00 - 4:00 0. 139 0.056 
13 Dec, 20 18 4:00 - 5:00 0.1 47 0.06 1 
13 Dec, 20 18 5:00 - 6:00 0.152 0.065 
13 Dec, 20 18 6:00 - 7:00 0.1 63 0.066 
13 Dec, 2018 7:00 - 8:00 0.1 90 0.060 

13 Dec, 2018 8:00 - 9:00 0.13 1 0.02 1 
13 Dec, 2018 9:00 - 10:00 0.052 0.002 
13 Dec, 2018 10:00 - 11 :00 0.000 0.002 

Max 
0.432 0.066 

(0.494 mg/m3) (0 .125 m11./m3) 

Avg 
0.127 0.028 

(0 .146 mg/m3) (0.053 mg/m3) 

Min 
0.000 0.000 

(0 .000 mg/m3) (0.000m!!lm3) 

A-3 

Air Quali ty Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18 

Wind 
PMz.s PM w SOz 

Speed 
Wind Direction 

m!!lm3 m!!lm3 ppm kph Deg. Direction , 

Hourly Hourly Hourly Hourly Hourly Hourly ! 

0.005 O.oJ 8 0.02 1 3.34 39 NE 
0.003 0.03 1 0.035 2.83 35 N E 

0.000 0.000 0.000 2.70 5 1 N E 

0.0 19 0.038 0.0 10 1.98 47 NE 

0.084 0. 126 0.040 0.62 34 NNE 

0.074 0.089 0.037 0.93 25 NNE 

0.094 0.113 0.040 0.1 8 32 NNE 

0. 11 2 0. 144 0.066 0.00 39 NE 

0.087 0. 11 9 0.052 0.00 39 NE 

0.064 0.080 0.028 0.1 1 30 NNE 
0.052 0.062 0.0 14 0.08 20 NNE 
0.05 1 0.067 0.0 15 1.1 6 16 NNE 

0.047 0.05 1 0.005 2.48 16 NNE 

0.037 0.049 0.006 0.57 27 NNE 

0.033 0.044 0.00 1 0.47 34 NE 
0.032 0.044 0.000 0.90 29 NNE 
0.024 0.038 0.000 1.22 30 NNE 
0.024 0.040 0.000 0.26 28 NNE 

0.033 0.046 0.000 0.40 27 NNE 

0.039 0.056 0.000 0.26 30 NNE 
0.0 12 0.043 0.003 0.57 38 NE 

0.008 0.039 0.009 1.10 47 NE 

0.005 0.020 0.0 14 1.41 5 1 NE 

0.002 0.020 0.034 2.33 79 E 
----

0. 11 2 0. 144 
0.066 

(0.008 mg/m3) 

0.039 0.057 
0.0 18 

(0.047 mg/m3) 

0.000 0.000 
0.000 

(0.000 mg/m3) 



co N02 
Date Time ppm ppm 

Hourly Hourly 
13 Dec, 20 18 11 :00 - 12:00 0.000 0.002 
13 Dec, 20 18 12:00 - 13:00 0.000 0.002 
13 Dec, 20 18 13:00 - 14:00 0.000 0.002 
13 Dec, 2018 14:00 - 15 :00 0.009 0.002 

13 Dec, 2018 15 :00 - 16:00 0.029 0.002 
13 Dec, 2018 16:00 - 17:00 0.084 0.002 
13 Dec, 20 18 17:00 - 18:00 0.067 0.002 
13 Dec, 20 18 18 :00 - 19:00 0.208 0.018 
13 Dec, 2018 19:00 - 20:00 0.353 0.056 
13 Dec, 20 18 20:00 - 2 1:00 0.288 0.082 
13 Dec, 20 18 21:00 - 22:00 0.423 0.095 

13 Dec, 20 18 22:00 - 23:00 0.258 0.096 
13 Dec, 2018 23 :00 - 0:00 0.194 0.092 
14 Dec, 20 18 0:00 - 1:00 0.201 0.093 

14 Dec, 2018 1:00 - 2:00 0.146 0.087 
14 Dec, 20 18 2:00 - 3:00 0.128 0.080 
14 Dec, 2018 3:00 - 4:00 0.143 0.080 
14Dec, 20 18 4:00 - 5:00 0.152 0.079 
14Dec, 2018 5:00 - 6:00 0.158 0.080 
14 Dec, 20 18 6:00 - 7:00 0.187 0.080 
14 Dec, 20 18 7:00 - 8:00 0.158 0.082 
14 Dec, 20 18 8:00 - 9:00 0.133 0.040 

14 Dec, 2018 9:00 - 10:00 0.068 0.002 

14 Dec, 2018 10:00 - 11:00 0.005 0.002 

Max 0.423 0.096 
(0.484 mg/m3) (0.181 mg/m3) 

Avg 
0. 14 1 0.048 

(0.162 mg/m3) (0.09 1 mg/m3) 

Min 
0.000 0.002 

(0.000 mg/m3) (0.004 mg/m3) 

A-4 

Air Quality Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

PM2.S PM1o S02 
Wind 

Wind Direction 
Speed 

mg/m3 mg/m3 ppm kph De g. Direction 

Hourly Hourly Hourly Hourly Hourly Hourly 
0.002 0.028 0.019 1.27 64 ENE 

0.007 0.034 0.000 1.86 28 NNE 
0.043 0.063 0.000 0.96 100 E 

0.057 0.058 0.000 1.30 23 1 sw 
0.004 0.022 0.000 3. 10 246 WSW 

0.030 0.041 0.000 0.98 286 WNW 

0.069 0.076 0.000 1.30 67 ENE 

0.077 0.074 0.000 0.36 15 NNE 

0.060 0.074 0.000 0.00 297 WNW 

0.041 0.056 0.000 0.08 63 ENE 

0.041 0.076 0.000 0.00 10 N 

0.067 0.136 0.000 0.03 20 NNE 

0.092 0.141 0.000 0.67 29 NNE 
0.102 0.159 0.000 0.53 30 NNE 

0.080 0.120 0.000 0.33 27 NNE 
0.057 0.082 0.000 0.47 37 NE 

0.058 0.088 0.000 0.49 33 NNE 
0.062 0.092 0.000 0.81 28 NNE 

0.064 0.099 0.000 0.13 41 NE 

0.074 0.115 0.000 0.21 35 NE 

0.042 0.068 0.000 1.12 30 NNE 
0.008 0.031 0.000 1.50 39 NE 

0.010 0.014 0.004 3.43 33 NNE 

0.006 0.019 0.000 2.54 39 NE 

0.102 0.159 
0.019 

(0.008 mg/m3) 

0.048 0.074 
0.001 

(0.003 mg/m3) 

0.002 0.014 
0.000 

(0.000 mg/m3) 



co NOz 
Date T ime ppm ppm 

Hourly Hourly 
14 Dec, 20 18 11 :00 - 12:00 0.000 0.002 
14Dec, 20 18 12:00 - 13:00 0.000 0.002 
14 Dec, 20 18 13:00 - 14:00 0.000 0.002 
14 Dec, 20 18 14:00 - 15:00 0.000 0.002 
14Dec, 2018 15:00 - 16:00 0.000 0.002 
14Dec, 20 18 16:00 - 17:00 0.000 0.002 
14 Dec, 20 18 17:00 - 18:00 0.378 0.002 
14 Dec, 20 18 18:00 - 19:00 0.362 0.002 
14 Dec, 20 18 19:00 - 20:00 0.313 0.009 
14 Dec, 20 18 20:00 - 2 1:00 0.525 0.022 
14 Dec, 2018 21:00 - 22:00 0.475 0.037 
14 Dec, 20 18 22:00 - 23 :00 0.258 0.05 1 
14 Dec, 2018 23:00 - 0:00 0.288 0.059 
15 Dec, 20 18 0:00 - 1:00 0.206 0.062 
15 Dec, 20 18 1:00 - 2:00 0.194 0.072 
15Dec,20 18 2:00 - 3:00 0.173 0.077 
15Dec, 20 18 3:00 - 4:00 0.162 0.07 1 
IS Dec, 2018 4:00 - 5:00 0.1 71 0.075 
15 Dec, 20 18 5:00 - 6:00 0.153 0.074 
15Dec, 20 18 6:00 - 7:00 0.164 0.072 
15 Dec, 20 18 7:00 - 8:00 0.1 75 0.066 
ISDec, 20 18 8:00 - 9:00 0. 145 0.038 
15 Dec, 20 18 9:00 - 10:00 0.098 0.003 
15 Dec, 20 18 10:00 - 11:00 0.065 0.002 

Max 
0.525 0.077 

(0.60 I mg/m3) (0.146 mg/m3) 

Avg 
0.179 0.034 

(0.205 mg/m3) (0 .063 mg/m3) 

Min 
0.000 0.002 

(0.000 mg/m3) (0.004mg/m3) 

A-5 

Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
Phase 2 & 3 Construction Stage, FY December 20 18) 

PMz.s PMIO SOz 
Wind Wind Direction 
Speed 

mg/m3 mg/m3 ppm kph Deg. Direction 
Hourly Hourly Hourly Hourly Hourly 1-lourly 
0.012 0.039 0.000 2.4 1 42 NE 
0.002 0.024 0.000 2.47 59 ENE 
0.007 0.029 0.000 2.12 56 ENE 
0.032 0.048 0.000 1.87 64 ENE 
0.094 0.093 0.000 1.46 86 E 
0.065 0.068 0.000 0.71 86 E 
0.103 0. 12 1 0.000 0.03 li S ESE 
0. 129 0.1 48 0.000 0.03 139 SE 
0.087 0.1 28 0.000 0.00 137 SE 
0.107 0. 157 0.000 0.00 137 SE 
0.094 0.1 42 0.000 0.00 137 SE 
0.168 0.222 0.000 0.00 137 SE 
0.1 13 0. 154 0.000 0.00 137 SE 
0.058 0.081 0.000 0.01 131 SE 
0.047 0.068 0.000 0.15 17 NNE 
0.028 0.048 0.000 0.06 15 NNE 
0.032 0.05 1 0.000 0.07 18 NNE 
0.05 1 0.069 0.000 0. 11 40 NE 
0.054 0.07 1 0.000 0.43 34 NE 
0.045 0.067 0.000 0.53 3 1 NNE 
0.028 0.053 0.000 1.01 32 NNE 
0.015 0.049 0.000 3.36 28 NNE 
0.010 0.034 0.000 2.99 29 NNE 
0.003 0.019 0.000 2.43 4 1 NE 

0. 168 0.222 
0.000 

(0 .000 mg/m3) 

0.058 0.083 
0.000 

(0 .000 mg/m3) 

0.002 0.019 
0.000 

(0.000 mg/m3) 



co 
Date T ime 

ppm 
Hourly 

15 Dec, 20 18 11:00 - 12:00 0.009 
15 Dec, 20!8 12:00 - 13:00 0.000 
15 Dec, 20 18 13:00 - 14:00 0.000 
15 Dec, 20 18 14:00 - 15:00 0.000 
15 Dec, 20 18 15:00 - 16:00 0.000 
15 Dec, 20 18 16:00 - 17:00 0.002 
15 Dec, 2018 17:00 - 18:00 0.132 
15Dec, 20 18 18:00 - 19:00 1.! 56 
15 Dec, 20 18 19:00 - 20:00 0.728 
15 Dec, 20 18 20:00 - 21:00 0.54 1 
15Dec, 20 18 21:00 - 22:00 0.24 1 
15 Dec, 2018 22 :00 - 23 :00 0.153 
IS Dec, 20 18 23 :00 - 0:00 0.009 
16 Dec, 20 18 0:00 - 1:00 0.000 
16 Dec, 20 18 1:00 - 2:00 0.000 
16 Dec, 20 18 2:00 - 3:00 0.000 
16 Dec, 20 18 3:00 - 4:00 0.000 
16 Dec, 20 18 4:00 - 5:00 0.002 
16 Dec, 20 18 5:00 - 6:00 0.1 32 
16 Dec, 20 18 6:00 - 7:00 1.! 56 
16 Dec, 20 18 7:00 - 8:00 0.728 
16 Dec, 20 18 8:00 - 9:00 0.54 1 
16 Dec, 20 18 9:00 - 10:00 0.24 1 
16 Dec, 20 18 10:00 - 11 :00 0.04 1 

Max 
1.1 56 

( 1.324 mg/m3) 

Avg 0.242 
(0.277 mg/m3) 

Min 
0.000 

(0.000 mg/m3) 

N0 2 

ppm 
Hourly 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0.012 
0.025 
0.03 1 
0.039 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0.012 
0.025 
0.031 
0.002 

0.039 
(0.074 mg/m3) 

0.009 
(0.0 17 mg/m3) 

0.002 
(0.004 mg/m3) 

Air Quality Monitoring Report fo r Deve lopment of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

PM2.S PMIO S0 2 
Wind 

W ind Direction 
Sjleed 

mg/m3 mg/m3 ppm kph Deg. Direction 
Hourly Hourly Hourly Hourly Hourly Hourly 
0.001 0.002 0.000 !.43 4 1 NE 
0.001 0.003 0.000 !.80 58 ENE 
0.002 0.027 0.000 !.93 51 NE 
0.00 1 0.037 0.000 !.78 44 NE 
0.01 1 0.053 0.000 !.27 64 ENE 
0.1 08 0.089 0.009 2.22 19 NNE 
0.111 0. 11 3 0.000 1.! 6 16 NNE 
0. 107 0.1 47 0.000 0.00 20 NNE 
0.153 0.206 0.000 0.00 20 NNE 
0.094 0.1 28 0.000 0.00 20 NNE 
0.08 1 0. 102 0.000 0.00 20 NNE 
0.03 1 0.057 0.000 0.0 1 17 NNE 
0.001 0.002 0.000 !.43 4 1 NE 
0.00 1 0.003 0.000 !.80 58 ENE 
0.002 0.027 0.000 !.93 51 NE 
0.001 0.037 0.000 !.78 44 NE 
O.ot 1 0.053 0.000 !.27 64 ENE 
0.108 0.089 0.009 2.22 19 NNE 
0.111 0.113 0.000 !.1 6 16 NNE 
0. 107 0.147 0.000 0.00 20 NNE 
0.153 0.206 0.000 0.00 20 NNE 
0.094 0.128 0.000 0.00 20 NNE 
0.08 1 0.102 0.000 0.00 20 NNE 
0.00 1 0.015 0.000 2.29 4 1 NE 

0. 153 0.206 
0.009 

(0.008 mg/m3) 

0.057 0.079 
0.00 1 

(0.002 mg/m3) 

0.001 0.002 
0.000 

(0.000 mg/m3) 
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co NOz 
Date Time 

ppm ppm 
Hourly Hourly 

16 Dec, 20 18 11 :00 - 12:00 0.003 0.002 
16 Dec, 20 18 12:00 - 13:00 0.000 0.002 
16 Dec, 20 18 13:00 - 14:00 0.000 0.002 
16 Dec, 20 18 14:00 - 15:00 0.000 0.002 
16 Dec, 2018 15:00 - 16:00 0.000 0.002 
16 Dec, 20 18 16:00 - 17:00 0.000 0.002 
16 Dec, 20 18 17:00 - 18:00 0.092 0.002 
16 Dec, 20 18 18:00 - 19:00 0.420 0.002 
16 Dec, 20 18 19:00 - 20:00 0.472 0.008 
16 Dec, 20 18 20:00 - 2 1:00 0.6 14 0.024 
16 Dec, 20 18 21:00 - 22:00 0.676 0.063 
16 Dec, 20 18 22:00 - 23:00 0.526 0.075 
16 Dec, 2018 23 :00 - 0:00 0.518 0.089 
17 Dec, 20 18 0:00 - 1:00 0.36 1 0.090 
17 Dec, 20 18 1:00 - 2:00 0.283 0.089 
17 Dec, 20 18 2:00 - 3:00 0.213 0.077 
17 Dec, 20 18 3:00 - 4:00 0.215 0.075 
17 Dec, 20 18 4:00 - 5:00 0.252 0.079 
17 Dec, 20 18 5:00 - 6:00 0.28 1 0.089 
17 Dec, 20 18 6:00 - 7:00 0.233 0.092 
17 Dec, 20 18 7:00 - 8:00 0.258 0.087 
17 Dec, 20 18 8:00 - 9:00 0.219 0.050 
17Dec, 20 18 9:00 - 10:00 0.171 0.004 
17 Dec, 20 18 10:00 - 11:00 0.069 0.002 

Max 
0.676 0.092 

(0.774 mv m3) (0. 173 mv m3) 

Avg 
0.245 0.042 

(0.280 mg/m3) (0.079 mg/m3) 

Min 
0.000 0.002 

(0.000 mg/m3) (0.004 mgfm3) 

A-7 
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PMz.s PM to SOz 
Wind Wind Direction 
Speed 

mg/m3 mglm3 ppm kph De g. Direction 
Hourly Hourly Hourly Hourly Hourly Hourly 
0.0 19 0.029 0.000 2.69 44 NE 
0.002 0.038 0.000 2.9 1 42 NE 
0.008 0.0 18 0.000 2.23 40 NE 
0.00 1 0.069 0.000 2.03 40 NE 
0.002 0.012 0.000 1.57 14 1 SE 
0.1 05 0.048 0.000 2.43 246 WSW 
0.094 0.077 0.000 0.11 2 19 sw 
0.064 0.078 0.000 0.00 20 1 ssw 
0.047 0.073 0.000 0.01 240 WSW 
0.043 0.05 1 0.000 0.00 280 w 
0.097 0.068 0.000 0.00 162 SSE 
0.055 0.1 08 0.000 0.00 72 ENE 
0.074 0.11 4 0.000 0.00 72 ENE 
0.065 0.096 0.000 0.00 72 ENE 
0.042 0.061 0.000 0.00 67 ENE 
0.022 0.035 0.000 0.08 52 NE 
0.0 14 0.023 0.000 0.14 22 NNE 
0.0 12 0.029 0.000 0.02 22 NNE 
0.030 0.044 0.000 0.33 27 NNE 
0.0 14 0.030 0.000 1.92 3 1 NNE 
0.0 10 0.039 0.000 2.29 35 NE 
0.005 0.035 0.004 3.37 39 NE 
0.006 0.035 0.081 2.85 39 NE 
0.008 0.029 0.016 2.78 39 NE 

0.105 0.114 
0.08 1 

(0 .008 mg/m3) 

0.035 0.052 
0.004 

(0.0 II mg/m3) 

0.001 0.012 
0.000 

(0.000 mg/m3) 
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Noise and Vibration Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 2018) 

CHAPTER 1: OUTLINES AND SUMMARY OF MONITORING PLAN 

1.1 General 

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

1.2 Outlines of Monitoring Plan 

To assess the environmental condition under the construction of industrial area in and around Thilawa SEZ 
Zone B, noise and vibration levels had been monitored from 10 December 2018- 12 December 2018 as 
follows; 

Table 1.2-1 Outr -
fN. d Vibration L I Monit 

Number 
Monitoring Date Monitoring Item Parameters of Duration Monitoring Methodology 

Points 

From On-site measurement by "Rion NL-42 

I 0-- II December Noise Level LAeq(dB) I 
24 hours sound level meter" 

2018 
(NV-2) 

From On-site measurement by "Rion NL-42 

II - 12 December Noise Level LAeq(dB) 
I 

24 hours sound level meter" 

2018 
(NV- I) 

From On-site measurement by "Vibration 

I 0- II December Vibration Level Lv1o (dB) I 
24 hours Level Meter- VM-53A" 

2018 
(NV-2) 

From On-site measurement by "Vibration 
I 

II - 12 December Vibration Level Lv1o (dB) 
(NV-I) 

24 hours Level Meter- VM-53A" 

20 18 

;
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Noise and Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

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 M p forN · d Vibration Level 
No. Item Parameter 

I Noise A-weighted loudness equivalent (LAeq) 

2 Vibration Vibration level, vertical, percentile (Lv10) 

2.2 Monitoring Location 

Noise and vibration levels were measured at the northeast corner of the Thilawa SEZ Zone B, monitoring 

point (NV-I); N: 16°40'18.22", E: 96°17'18.18" for traffic noise concerned and at the south of the Thilawa 

SEZ Zone B, monitoring point (NV-2); N: 16°39'24.90", E: 96°17'16.70", inside the monastery compound 
of Phalan vi llage. The location of the noise and vibration monitoring points are shown in Figure 2.2-1. 

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

Noise and Vibration Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 2018) 

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

NV-2 

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

2.3 Monitoring Method 
Noise level was measured by "Rion NL-42 sound level meter" and automatically recorded every I 0 
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), Lv, was measured every 10 minutes within the adaptable range of (1 0-70) dB at NV -1 and (I 0-70) 
dB at NV-2 and recorded to a memory card . 
The measurement period of noise and vibration was 24 hours for each monitoring point. The status of the 
noise and vibration level monitoring on NV-1 and NV-2 are shown in Figure 2.3-1 . 

8 

Figure 2.3-1 Status of Noise and Vibration Level Monitoring at NV-1 and NV-2 
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Noise and Vibration Monitoring Report for Development of Industrial Area Thi lawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

2.4 Monitoring Results 

Noise Monitoring Results 

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

- - - - ~ -- - - -- - - -- - - - --- - - - - - - - -- - - - - - - · ---- - - - --- --- - -

(Traffic Noise Level) 

Date 
Equivalent Noise Level (LAeq, dB) 

DayTime Night Time 
(6:00 AM- 10:00 PM) (1 0:00 PM - 6:00 AM) 

II- 12 December 2018 59 51 

Target Value 75 70 

Note: Target value is applied to the noi se standard along main road stipulated in the Noise Regulation Law (Japan) (Law No. 
98 of 1968, Latest Amendment by Law No.9 I of2000). 

- --

(Res idential area & monastery located less than 150m from the construction site) 
Equivalent Noise Level (LAeq, dB) 

Date 
DayTime Evening T ime Night Time 

(7:00AM-7:00PM) (7:00PM - 10:00 PM) (10:00 PM-7:00AM) 

I 0- II December 2018 50 53 5 1 

Target Value 75 60 55 

I 

Note: Target va lue is applied to the noise level during the construction stage in the EIA Report for Thilawa SEZ Development 
Project (Industrial Area of Zone B). 

4 
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Date 

II - 12 December 
20 18 

Noise and Vibration Monitoring Report for Development of Lndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

-- - . - - -. '\. -- ..... 't J - - -- 'E. - - --- - - .. 

Time 
(LAeq, (LAeq, dB) (LAeq, dB) 

Remark 
dB) Each Target Value 

Category 
6:00-7:00 53 No construction 
7:00-8 :00 60 Activities 
8:00 :9:00 59 

9:00- 10 00 59 
10:00- 1100 60 
11 :00- 12:00 59 
12:00-13:00 58 
13:00- 14:00 60 Constructional 

14:00- 15:00 60 59 75 activi ti es of Zone B 

15:00-1 6:00 62 
(Canal and road 

16:00-17:00 60 
excavation, land 

17:00- 18:00 60 
grading, material 

18:00- 19:00 57 
delivery and 

19:00-20:00 56 
installation etc,. ) 

20:00-2 1 :00 54 
2 1:00-22 00 55 
22:00-23 00 56 
23 :00-24:00 5 1 
24:00-1:00 53 
I :00-2:00 52 
2:00-3 :00 47 51 70 No construction 
3:00-4:00 48 Activities 
4:00-5:00 46 
5:00-6:00 48 

- -- -- ---- - -- - . -- - . -- '- · - ~"t J -· - ----- IJ;:;, - -- - --- - - .. 

Date Time 
(LAeq, 

(LAeq, dB) 
(LAeq, dB) 

dB) 
Each 

Target Value 
Remark 

Category 

7:00-8 :00 47 
No construction 
Activities 

8:00 :9:00 55 
9:00-10:00 46 
10 00-11:00 5 1 
11 :00- 12:00 47 
12:00-13:00 43 50 75 

13:00-14:00 47 Constructional 

14:00-15:00 48 Activities of Zone B 

15:00-1 600 48 (Canal and pipeline 

16:00- 17:00 53 
excavation, land 

10 - II December 
17:00- I 8:00 50 

grading, material 

20 18 
18:00- 19 00 50 

delivery and 

19:00-20:00 53 
installation etc.,) 

20 00-2 I :00 54 53 60 
21 :00-22 :00 52 
22 :00-23:00 52 
23 :00-24:00 53 
24:00-1 :00 53 
I :00-2:00 52 
2:00-3 :00 48 5 1 55 
3:00-4:00 50 

No construction 

4:00-5 :00 47 
Activities 

5:00-6:00 47 
6:00-7:00 48 
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Noise and Vibration Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Vibration Monitoring Results 

The results of vibration level (Lv10) monitoring at NV -1 and NV -2 are shown in Table 2.4-5 and Table 2.4-
6. Hourly vibration level (Lv!o) monitoring results at NV-1 and NV-2 are shown in Table 2.4-7and Table 
2.4-8. Figure 2.4-3 and Figure 2.4-4 showed the graph of vibration level monitoring results at NV -1 and 
NV -2. By comparing with the target vibration level in construction stage in EIA report for Thilawa SEZ 
development project Zone B, all of results were under the target values. 

- -- - ------ - ------- - - . -- - ------- - -. --- - ..... -- - ----- - ---- --- - . ~ 

(Residential and commercial and industrial areas) 
Equivalent Vibration Level (Lvio, dB) 

Date 
DayTime Evening Time NightTime 

(7:00AM-7:00PM) (7:00PM -10:00 PM) (10:00 PM-7:00AM) 

II - 12 December 2018 40 36 33 

Target Value 70 70 65 
--

Note: Target value is appl ied to the vibration level during the construction stage in the EIA Report for Thilawa SEZ Development Project 
(Industrial Area of Zone B). 

--- - ----- - --------- -- . - - ----- - ---- - - - - ... .., ---- --- - - - -- --- - ~ 

(Monastery and residential area) 
Equivalent Vibration Level (Lvio, dB) 

Date 
DayTime Evening Time NightTime 

(7:00 AM-7:00PM) (7:00PM -10:00 PM) (10:00 PM- 7:00 AM) 

10-11 December2018 38 22 15 

Target Value 65 65 60 

Note : Target value is applied to the vibration level duri ng the construction stage in the EIA Report for Thilawa SEZ Development Project 
(Industrial Area of Zone B). 
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Table 2.4-7 R fH lv Vib L Is {Lvto) M 
' . - ~~ NV-1 

11-12 (Lvto,dB) (Lvto,dB) 
Date December Each Target Remark 

2018 Category Value 

Time LvtO 

7:00-8 :00 38 No construction Acti vities 

8:00 :9:00 4 1 

9 :00-10:00 39 

1000-1 1:00 41 

I I :00-12:00 41 

12 :00-13 :00 41 

13 :00-14 00 41 40 70 

14:00-1 5:00 41 

40 Constructional acti vi ties of Zone B 
15:00- 16:00 (Canal and road excavation, land 

16:00- 17:00 38 grading, material delivery and 

40 
installation etc,. ) 

17:00-1 8:00 

18:00-1 9:00 37 

19:00-20:00 35 

20:00-21 :00 36 
36 70 

21 :00-22 :00 36 

22 :00-23 :00 38 

23 00-24:00 33 

24:00-1 :00 35 

I :00-2:00 34 

2:00-3 :00 28 

3:00-4 :00 27 No construction Activities 33 65 

4 :00-5:00 28 

5:00-6:00 29 

6 00-7 :00 3 1 
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Date 

Time 

7:00-8:00 

8:00 :9:00 

9:00-1 0:00 

10:00-11 00 

11:00-1 2:00 

12:00-13:00 

13 00-14:00 

14:00-1 5:00 

15:00- 16:00 

16:00-17:00 

17:00- 1800 

18:00-19:00 

I 9:00-20:00 

20:00-2 1 :00 

2 1 :00-22:00 

22:00-23 :00 

23 :00-24:00 

24:00- 1 00 

I :00-2 :00 

2 :00-3 :00 

3:00-4 :00 

4 00-5 00 

5:00-6:00 

6:00-7:00 

Noise and Vibration Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

- -- --- - -- - - - -- , - ..... -- -- - - - - - - ·- - - - -

10-11 (Lvto,dB) (Lvto, dB) 

December 
Each Target 

2018 
Category Value Remark 

LvtO 
I 

22 No operation Acti vities 

43 

32 

42 

39 

24 

38 38 65 

4 1 

40 Constructional Activities of Zone B (Canal 
and pipeline excavation, land grad ing, material 

38 delivery and installation etc.,) 

32 

2 1 

26 

17 22 65 

16 

16 

14 

14 

12 

12 
15 60 

13 No operation activit ies 

12 

15 

19 
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Hourly (L.10) at NV-I 
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Figure 2.4-3 Results of Vibration Levels (Lvto) Monitoring at NV-1 

Hourly (L.10) at NV-2 
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Noise and Vibration Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 2018) 

CHAPTER 3: CONCLUSION AND RECOMMENDATION 

By comparing with the target noise and vibration level in construction stage in EIA report for Thilawa 
SEZ development project Zone B, all results were under the target values at NV-1 and NV-2. As for the 
detailed analysis of noise level at NV -1 and NV -2 on 24 hours , all results were under the target value. The 
results of vibration level for NV-1 and NV-2 are also lower than the target levels. Thus, there is no negative 
impact on noise and vibration from construction activities of Zone B to the surrounding environment. 

In conclusion of this environmental monitoring, there are no specific noise and vibration impacts to the 
surrounding area of industrial area ofThilawa SEZ Zone B during the monitoring period. 
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Traffic Volume Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

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 ofThilawa SEZ, Myanmar Japan Thilawa Development Ltd., 
(MJTD) has a responsibility to carry out regular environmental monitoring in the industrial area of Zone 
B in accordance with the approved Environmental Impact Assessment (EIA) report with Environmental 
Management Plan (EMP). MJTD has implemented monitoring various enviromnental items with the 
specified time frame to know the environmental conditions in and around the area. 

1.2 Outlines of Monitoring Plan 

To assess the environmental condition under the construction of industrial area in and around Thilawa SEZ 
Zone B, Traffic volume had been monitored from 11 December 2018 to 12 December 2018 as follows; 

Monitoring Date 

II December 2018 -

12 December 2018 

Table 1.2-1 Outlines of Traffic Volume Monitoring 

Monitoring 
Number 

Parameters of 
Item 

Points 

Traffic Volume 
I -

(TV-I ) 

Duration 

24 hours 

Monitoring Methodology 

Manual Count 

·~ 
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Traffic Volume Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

CHAPTER 2: TRAFFIC VOLUME MONITORING 

2.1 Monitoring Item 

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

2 

3 

Two-wheeled 
vehicle 

Four-wheeled 
light vehicle 

Four-wheeled 
heavy vehicle 

4 I Others 

Table 2.1-1 Monit p t for Traffic Volume 
Item Parameter 

Traffic volume Number of Vehicle (4 Types) 

Table 2.1-2 Classification of Vehicles 

2 

Motorbike, Motorcycle taxi 

Pick-up car, Jeep, Taxi, Saloon car, 
Light truck (under 2 tons) 

Medium bus, Express, Big bus, 
Medium truck, Heavy truck 

Tractor 



Traffic Volume Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

2.2 Monitoring Location 

Traffic volume was measured at the northeast corner of the Thilawa SEZ Zone B, monitoring point 

(TV-1); N: 16°40'17.90", E: 96°17'18.20". The location of the traffic volume monitoring point is shown 

in Figure 2.2-1. 

Figure 2.2-1 Location of Traffic Volume Monitoring Point 

TV-1 

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

3 



Traffic Volume Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

2.3 Monitoring Method 

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

G;J 

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

2.4 Monitoring Results 

The traffic volume monitoring results are summarized in Table 2.4-1. Hourly quantities of each type of 
vehicle were recorded. The Table 2.4-1 shows that the number of 2-wheel vehicles are distinctly higher 
utilized in weekdays. The number of 4-wheel heavy vehicles are two times lower than the number of 4-
wheellight vehicles for each direction. 

- - - -- - - -Table 2.4-1 S - - - --- - -- - -- - - - ·- ·- - - -- - - -- --- - -f Traffic Vol R ded at TV-1 

Survey 2-wheel 
4-wheel 4-wheel 

Direction Date Weekday Light Heavy Others Total 
Point Vehicles 

Vehicles Vehicles 

Phalan village 
to Dagon-

Tuesday 
2404 865 37 1 50 3690 

Thilawa road II December 2018-
TV-I 

12 December 2018 
& 

Dagon-Thilawa Wednesday 
road to Phalan 2388 944 384 65 378 1 
village 

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

~'\~' Q.S .. ~~;~:~o~" 
~ ~' · 
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'%. ~ 
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Traffi c Volume Monitoring Report fo r Development oflndu strial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

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

: 

From To 
Type of vehicles 

Total I 
Two-wheeled Four-wheeled light Four-wheeled heavy 

Others 
vehicle vehicle vehicle 

12:00 13:00 145 77 30 5 257 

13:00 14:00 85 61 26 5 177 

14:00 15:00 85 50 28 8 171 

15:00 1600 93 68 34 5 200 

16:00 17:00 145 62 20 3 230 

17:00 18:00 280 88 19 6 393 

18:00 19:00 193 54 7 0 254 

19:00 20 :00 8 1 3 1 9 I 122 

20 :00 21:00 46 16 10 0 72 

21:00 2200 34 7 8 I 50 

22 :00 23 :00 27 14 7 0 48 

23 :00 00 :00 16 3 3 0 22 

00 :00 1:00 3 2 4 0 9 

1:00 2:00 9 4 13 0 26 

2:00 3:00 6 I 2 0 9 

3:00 4:00 6 6 2 0 14 

4:00 5:00 7 9 5 0 2 1 

5:00 6:00 18 II 2 0 3 1 

6:00 7:00 140 23 18 0 18 1 

7:00 8:00 455 49 IS 3 522 

8:00 9:00 187 55 23 4 269 

9:00 10:00 101 48 27 4 180 

10:00 II :00 123 60 33 3 2 19 

I I :00 12:00 11 9 66 26 2 2 13 

Total 2404 865 371 50 3690 

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

From To 
Type of vehicles 

Total " Two-wheeled Four-wheeled light Four-wheeled heavy 
Others 

vehicle vehicle vehicle 

12:00 13:00 133 78 30 5 246 

13:00 14 :00 I 53 93 38 8 292 

14 :00 15:00 92 78 26 7 203 

15:00 16:00 71 4 1 22 5 139 

16:00 17:00 126 38 16 2 182 

17:00 18:00 345 8 1 26 2 454 

18:00 19:00 175 34 13 3 225 

19:00 20 :00 92 26 8 3 129 

20 :00 21:00 47 20 5 0 72 

2 1:00 22 :00 26 IS 19 0 60 

22 :00 23 :00 18 12 14 0 44 

23 :00 00 :00 20 6 2 0 28 

00 :00 1:00 8 7 6 0 2 1 

I :00 2:00 4 0 4 0 8 

2:00 3:00 I 2 4 0 7 

3:00 4:00 10 5 2 0 17 

4 :00 5:00 5 3 3 0 II 

5:00 6:00 IS 14 3 0 32 

6:00 7:00 68 16 3 I 88 

7:00 8:00 378 65 14 8 465 

8:00 9:00 239 104 34 6 383 

9:00 10:00 122 63 13 3 20 1 

10:00 11:00 120 75 43 8• 246 

11 :00 12:00 120 68 36 4 228 

Total 2388 944 384 65 378 1 
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Traffic Volume Monitoring Report for Development of Industrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

The summary of traffic volume results during quarterly monitoring at TV - I is shown in Table 2.4-4 and 
Table 2.4-5 , respectively. In the summary traffic volume results during quarterly monitoring surveys at 
TV -I , comparison of traffic volume results for two years was described. Among the traffic monitoring 
surveys (quarterly), traffic volume results for September 20 17 is the lowest compared with other quarterly 
monitoring surveys. Traffic volume results are increasing start from December 2017. Traffic volume 
results of December 20 18 are the highest compared with other quarterly monitoring surveys from Phalan 
vi ll age to Dagon Thilawa Road and from Dagon Thilawa Road to Phalan vi llage. 

Table 2.4-4 Summary of traffic volume results during quarterly monitoring surveys at TV -1 

Survey 
Point 

TV-I 

i~ ~ 'itp* n"" ' ' 

Direction 

Phalan village 
to Dagon-
Thi lawa road 

Date 

29 Mar-3 0 Mar 
20 17 

22 June-23 
June2017 

19 September-
20 September 

20 17 

7 December-S 
December 

20 17 

15 March 2018 
- 16 March 

2018 

5'h June 20 18-
6'h June 2018 

5 September 
20 18 -6 

September 
20 18 

II December 
20 18- 12 
December 

20 18 

Weekday 

Wednesday 
& 

Thursday 

Thursday 
& Friday 

Tuesday & 
Wednesday 

Thursday 
& Friday 

Thursday 
and Friday 

Tuesday & 
Wednesday 

Wednesday 
& 

Thursday 

Tuesday 
& 

Wednesday 

2-wheel 
4-wheel 4-wheel 

Light Heavy Others Total 
Vehicles 

Vehicles Vehicles 

1,712 545 2 16 29 2,502 

1,402 528 352 47 2,329 

1,254 509 393 17 2,173 

1,800 652 339 43 2,834 

2,210 830 360 52 3,452 

2,253 847 323 54 3,477 

2 146 826 242 41 3255 

2404 865 371 50 3690 
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Traffic Volume Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

Table 2.4-5 Summary of traffic volume results during quarterly monitoring surveys at TV -1 
ll'rom uagon-tnHawa «.oao w rnaian vmageJ 

s 2 h 1 4-wheel 4-wheel 
;r:ey Direction Date Weekday v-'~· ~e Light Heavy Others Total 

omt e tc es Vehicles Vehicles 

Wednesday 
29 Mar-30 Mar & I 534 500 236 28 2 298 

2017 , , 
Thursday 

22 June-23 Thur~day I 291 542 357 43 2 233 
June 2017 & Fnday ' ' 

Dagon-Thilawa 19 September- T d & ues ay 
TV-I road to Phalan 20 September W d d 1, 195 486 372 19 2,072 I 

village 2017 e nes ay ' 

7 December-S Thursday 
December & F "d 1,695 682 322 40 2,739 

2017 n ay 

15 March 2018 Th d urs ay 
-16March df "d 2,062 812 312 48 3,234 

2018 an n ay 

5 June 2018- Tuesday & 2 048 799 322 52 3 221 
6 June 2018 Wednesday ' ' 

5 September Wednesday 
2018 - 6 & 2117 865 250 41 3273 

September Th d 
2018 urs ay 

II December T d ues ay 
2018 - 12 & 2388 944 384 65 3781 
December 

2018 
Wednesday 
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Traffic Volume Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone B 
(Phase 2 & 3 Construction Stage, FY December 20 18) 

CHAPTER 3: CONCLUSION AND RECOMMENDATION 

The results of the traffic volume show that the number of2-wheel vehicles are distinctly higher utilized in 
this monitoring period. The number of 4-wheel heavy vehicles are significantly lower than the number of 
4-wheel light vehicles for each direction. It seems that commuting vehicles are much utilized during this 
monitoring period as compare with construction related vehicles ( 4-wheel heavy vehicles). By comparing 
the previous quarterly traffic surveys, the traffic volume is increasing start from December 2017. Traffic 
volume results of December 2018 are the highest compared with other quarterly monitoring surveys from 
Phalan village to Dagon Thilawa Road and from Dagon Thilawa Road to Phalan village. 

The continuous monitoring will be necessary to grasp the traffic volume data in construction stage of 
Thilawa SEZ Zone B. Once enough traffic volume data will be collected, the mitigation measures for 
traffic volume management will be considered in future. 
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