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. 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 Committees.

The monitoring record from December 2019 to February 2020 according to the
Environment Monitoring Plan i1s 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 Praject (Zone B).

2. Summary of Monitoring Activities

a) Progress made to date on the implementation of the EMP againgt the submitted
implementation achedule;

b)

),

""'.-?i'.r'uﬁ‘“"“ﬂ"ilN

e

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

Nlu. Description Phase Submission

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

2 Environmental Monitoring Report | Phase-1 Construction Phase dJune, 2017

3 Environmental Monitoring Report | Phase-1 Construction Phase September, 2017
1 | Environmental Monitoring Report | Phase-1 Construction Phase December, 2017
5 Environmental Momitoring Report | Phase-2 Pre-construction Phase | December, 2017
6 Environmental Monitoring Report | Phase-1&2 Construction Phase | March, 2018

7 Environmental Monitoring Report | Phage-1&2 Construction Phase | June, 2018

8 Environmentsl Monitoring Report | Phase-1&2 Construction Phase | September, 2018
9 Environmental Monitoring Report | Phase-3 Pre-construction Phase | December, 2018
10 Environmental Monitoring Heport | Phase-2&3 Construction Phase | March, 2019

11 Environmental Momitoring Report | Phase-2&3 Construction Phase | June, 2019

12 Environmental Monitoring Report | Phase-2&3 Construction Phase | September, 2019
13 Environmental Monitoring Heport | Phase+ 3 Construction Phaze December, 2019
14 Environmental Monitoring Repart | Phase- § Construction Phase March, 2020

Report  (No.14
implementation schedule,

15 submitted

submitted on Quarterly.

Subsequent

this dav attached with Construction Phase

Construction Phase reports will be

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

MNone

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

Accidents or incidents relating to the occupational and community health and
safety, and the environment:
Neither aceidents nor incidents happen during this monitoring period.




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. Construction Progress

Thilawa SEZ Zone B Development Project construction activities is submitted enclosed

with monthly progress reports from contractor in Appendix E to G

E. Monthly Progress Report for December, 2019

F. Monthly Progress Report for January, 2020
G. Monthly Progress Report for February, 2020

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)

Category Ttem Location Frequaney Romark
Decombear 2019, Alr
Air Qunhty MO, 50y, OO, PMza, PMy Cromatruction site (] pont) Cinesd Amonth GQuality Monitoring

Ruoport

Witer Quality

Wator temperature, pH, 55,
DG, BOD, COL, coliforms; oil
und grease, chromiam

« O Tlow of ormstruction
mite o the creek Uit ledst 3
simpling poines/ mixing
point” i) discharge water, n!
upstream water and i
duwnatrosm water
Wall near the construction
#ite L] pivined

Ot 2 mmomth

Degember 20780 Water
and Waoastewater Gunlity
Monitaring Hepore

Wiste

Amnunt and kind ofsolid
WILEEE

Constructnon st

O 3 momth

Munthly Progreas
Reports
(December 20114,
January, February S020)

Mo ond Vibration

- Moise and wibration level

Preserdvubon ares sudh gl
reaidenoe around the
proposel construction st
Lat least 1 prant!

Chnie” 3 mmth

Masts nnd Vibration
Momtoving Haport
[ecember 2000

+ Traffie Count Praseryatuin site such as vuke perimd)
residence nlong the routs fur ¥ » Tr_rlﬂ"]r: Coumt
crstle vihicles O] point for Momitoring Heport
nmise and vibration and 2 Docember 2010
points fie teaffic count)
Ground Subeidonms s Ground water level Monthly Progress:
< Ground elevaton level ; % Reports
i ] o .
- Conswiption of grownd wiler Representative (1 paint Every weel b e 209,
Hydrology Amoind January, Februnry 2020)
= i
Risk-for infctiouy Status of mensures of MumTl:f :-:::;HMH
disense such ns . Cromatruction site Oneafmonth »

AIDSHIY

mfeptivus disonw

([eembier 2014,

Janusry, February 2020)




Catogory Ttem Laocation Frequency Remark
. Prahonswon of condition of
Working conditinns .
ooeupationgl safety and health Construction site Onea/ month

(including
occupationnl safety?

Prehension of infectiogs
diszaac

Aocident

Existence of gecident

Constraetion site

Az (ccazion Arise
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Thilawa Special Economic Zone (Zone B)

Development Project —Phase 3

Environment Monitoring Form

Environmental Monitoring Report (Construction Phase)
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Water Qualite Monitoring Report for Development of Industrinl Aren in Thilaws SEZ Zone B
{Bi=Maonthly Monioring in FY December - 2009

CHAPTER 1: INTRODUCTION

1.1 General

Thilawa Special Economic Zone (SEZ) is located in southern district of Yangon region and about
23 km southeast of Yangon city. As the developer of Thilawa SEZ, Myanmar Japan Thilawa
Development Lid. (MJITD) has a responsibility to carry out regular monitering in the industrial area of
Zone B in accordance with the approved Envirdnmental Impact Assessment (EIA) report and
Environmental Management Plan (EMP). MJTD has implemented monitoring various environmental
items with the specified time frame to know the environmental conditions in and around the area. As
for the monitoring of the water quality, total four sampling points are set for water quality survey, named
SW-2, S5W-4, SW-7, and GW-2 have béen monitered in Thilawa SEZ and its surrounding area in timely
manner. Among the four locations, SW-7 is main discharged point of Zone B during the construction
stage. Moreover. GW-2 1s 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




Water Quality Monitaring Repart for Development of Industrial Avew in Thilawy SEZ Zone B
{Bi-Monthly Ménilerng in FY December - 2019)

CHAPTER 2: WATER QUALITY MONITORING

2.1 Monitoring Items

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

Water quality sampling was carried out at four locations. Among the four locations, water flow
measurement was carried out at two locations (SW-4 and SW-T) where can be measured by current
meter. Monitoring items and sampling puints are summarized in Table 2.1-1.

a o Ch=sile measurament

1 'W:u:r Temperature & C
2 pl a o a 3 Cm-site measurement
3 DO a g G - Oin-site mepsurement
4 By, a o a & Labormtory anilysis
b CODyeyy -:- ] = 2 Laboratory annlysis
f Suspended Solids a 3 a 9 Laborstory analysis
7 Total Coliform Q Q Q 0 Labortory analysis
§ | i3l ind Greose o 2 a Q Laboratary analysis
9 Chmamiium o - a & Labororony unalysis
Total Dissolved solids [TIXS) . ) 1
1| {Selt-monitoring) ’ @ | Laboratary analysis
Irom
11 (Self-maniioging) Laboratory analysis
Merzury . . ) ) ;
12 (Self-manitoring) a & Laborotory anolyiiy
Escherichia Coli = = = 2
13 (Self-monitoriiig) L Faboratory annlvals
14 | Flow Rote - a & - Cin=site medsrenienl

Source. Mysnmar Baoel Internptional Lid

2.2 Description of Sampling Points

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

Table 2.2-1 Outline of Sampling

Coordinate: N - 16" 40 2069°, E - 96 T 804"
I W2 Location - Upstreamn of Shwe Pyauk Creek

Survey liem - Surfice waler swmpling
Coordinate- N - 16" 3% 41 847, |- 96" |& 2747
2 SW.d4 Location - Downstrearn of Shwe Pyauk {'rulr. i
Survey Tem - Surfiee waler sampling and water flow mle measurement
Coordinate - M - e-N- Lo Al 1325, E-96" 17 .5.68" = )
3 SW.T Laeation— Chatlet of retention pond of Zone B construction site before wonmmeclmg (o Shive Pyik ka
Survey Ttem - Ih!:huge witer sampling and water flow rale measursment.

Coordingte - N - 16° 39' 25 30° E- 96° 1T | 560"

4 GWw.2 } [ nﬂ,ﬂnl n lhc mnnastnt].r cmpwnd of Phatan village

Smrj ltem - Giround water sampling

Source. Myammur Koei Intermational Lid
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Woater Qualiny Monitoring Report for Development of Industrial Area in Thilaws SEZ Zone B
{Bi-Menthly Monitoring in FY December- 2014)

SW-2 (Reference Paint)

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

SW-d (Reference Point)

SWed was collected at the downstream of Shive Pyauk creek. after mixing of discharge water from local
industrial zone, construction site of Zone B and Zone A, which is flowing from east to west and then
entering into the Yangon River. The distance is about 2,15 km downstream of SW-2. This sampling
point is located in the west of Zone B area and in the south of Dagon-Thilawa road. The surrounding
areas are Zone A in the northeast, local industripl zone in the east and paddy fields in the south and wist
respeatively.

SW-7 (Discharged Point)

SW-T is main discharged point of Zone B during construction stage. The distance is about 434 m
downstream of SW-2. This sampling point is located at outlet of retention pond of Zone B 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.

GW-2 (Reference of Existing Tube Well)

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




Water Quality Monitoring Report for Development of Indosirial Aren n Thilewa SEZ Zone B
(Bi-Momnthly Monitoring fn FY December - 2019

2.3 Monitoring Method

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

Table 2.3-1 .A.Il:lﬂ]-tlc Method fur Water uali

|

T

I‘ 1 Water Temperature Instrument Analysis Method (Horiba, U-52 Muly Waler Cualisy Cliecker)
4 pH Instrument Analbysls Method (Horba, U1-52, Muoln Water Qualisy Checker)
3 Dissnlved Osyzen (DO Trstrumient Analvais Method (Horbe, V=52, Muin Wter Chunlity Checker)
4 By, APHA 5210 B (5 davs BOD Test)

5 CODwy APHA 52201 [ Close Retiux Colormmetne Method)

& Sympenided Solids (S5) APHA ZF00 Dy at [03-105°C Method)

7 Tokal Colifiarm APHA 92218 { Stundard Total Coliform Fermentation Techmgue)

b (i and Gireuse APHA 55208 (Parttion-Gravimetrie Methasd

] Chirpmstm APHA 3120 B iTnductively Coupled Plasma [ICF) Method)

] Total [Masadved sohds (1T13%) | APHA 25400 { Total Dissolved Solids Diried g $80°C Methad)

] Tron ATHA 320 B (nductively Coupled Plasma (ICF) Method)

2 Mercury APHA 312008 (Induetively Coupled Plasma (1CP) Method)

E Escherichin Col APHA 9221 F (Eschenchia Cob Procedure Hemg Flugrogenee Subarme)
14 Flow Raie Detection of Electtomognatic F:Inmrntﬁ i

(Fizal-fame mensurement by DO-200% Digital Current Meters)

Source. Myanmar Koet Intermaticnal Lid

2.4  Monitoring Period

Water quality and water Mow rate monitoring were conducted on 18 December 2019 and sampling time
i shown in Table 2.4-] to avoid tidal effect. The tide record for Yangon River, Myanmar on |8
December 2019 is shown in Table 2.4-2,

Table 2.4-1 Sam lin _Timr. ut' Ench &lallun

: ST
e
1 SWa2 1 E.l'l Zr"ﬂl Dl
rd S5W-4 18122019 0927
3 SW-T 1811220019 13:26
4 Cii-2 18122009 12:26

Source. Myammar Koel Tnlermanonal Ltd

Table 2.4-2 Tu:le Record for Yan on River, Myanmar

i Conditi
1}3.31 1.07 Low Tide
018:29 5.13 Hizh Tade

2
18122009 T 068 Low Tide
3125 | 4.99 High Tide

Source: Myanmar Port Authornty, Tide Table for the Yangon River and
Elephant Pomt, 2018



Water Quafity Monitoring Report lor Development of Tndustrial Aren in Thilows SEZ Zone B
{Bi-Monthly Munimring in FY December - 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
redults were compared with the target value of effluent water quality dischargad to water body stipulatid
in the EIA report,

2.5.1 Results of Discharged Point and Discharged Creck

As the comparison with the target value, the results of 88, TDS, otal caliform and iron exceeded the
target value, As for the result of SS and TDS, results at the surface water mopitoring point (SW-4)
exceeded the target value. The exceed result for S5 and TDS may be due to two expected reasons; i)
delivered from upstream area such as patural origin and wastewater from local industrial zone outside
of Thilawa SEZ, and ii) influence by water from the downstream due to flow back by tidal fhucteation.

As for the result of total coliform of surface water, results at surface water monitoring points (SW-2
and SW-) exceeded the farget value due to three expected reasons; i) natwal bacterin 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 i) wastewater from the local industrial zone outside of
Thilawa SEZ and iii) delivered from surrounding area by tidal efTect.

As Tor the result of iron, the result at the monitoring point of surface water monitoring point (SW-4)
exceeded the target value. The possible reasons may be due to the influence of natural origin (iron can
reach out from soil by run-off). In Yangon, soil is naturally rich in iron. However, since it cannot reach
Lo the conelusion of what is the reason for this result, the periodic monitoring will be necessary.

Table 2.5-1 Results nf“‘uler Quality Muuttﬂring at I.'llsnl:lnr ed point nml DI‘SEI]II‘

T = B — T T

of  tammen 'B;_E" 2

At . =S| e

l W:lcr Tmperutun: T ry

2 |pH - 1.7 i 5 ‘
3 |Suspended Solid (55 mg/L. 20,00 SH2LANL 2800 k11
4| Dissolved Oxyaen (DO) mg!/L 340 SES fi 33 -

5 B0y gL G942 4 86 266 kil
b [CODwy mp/L 2 sS4 IBS 125
T |Towl Coliform MPN/00ml | 35000 24000 7Y 4010
8 [0l and Grense mg/l < 3.1 £ 31 <3l 1ib
9 |Chraxmiem mg/L < R.0o2 0.044 < (.02 0.5
1) | Totnl Dissolved sofids ( TT)5) miL 02 056 650 200
1 [trion mg/L I.688 25540 1828 35
12 [Mercury = mgll. | <0002 | <0062 | <0002 0005
13 | Eschikictia Coll MEN/OOmI| - : 170 Lo
14 |Flow Rule miis B 0n.82 11 -

Note Red eolor means excecded value thin treet vilee

“Mote: Based on the water otilization o discharged creel, the quality stindord for water baths m lnpan, (Mmstry of Environment,
L9497 ) i bt s veferenee vablue Tor sell-manitering of F coll for surflice vaer monitoring. However, due 1o lim ation of capavits
for anabyticel laborstory m Myanmmar, the method 1o anslyze the "Coleny Formmg Uni (CFL)T s pot availoble an Myanmi
Theretore, the results of “Mom Prohable Number {MITNG” are assamed similar to CFL valoes end ¢ompared with reference valoes
Clpce the prethond 1o anadvee the CFL will be available in Myanmas, the analvtics] method will be chinged
Source: Myasnmar ko Trtermational Lid
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2.5.2 Result of Reference Tube Well

Result of water quality monitoring at reference tube well monitoring point is shown in Table 2.5-1. As
the comparison with the target value, the result of iron exceeded the target value,

As for the result of the iron. the result a1 the monitoring point of reference tube well (GW-2) exceeded
the target value, It may be due 1o the corrosion of pipes because the water is pumped through the iron
pipelines buried underneath the ground. However, since it cannot reach to the conclusion of what is the
reason for this result, the periodic monitoring will be necessary.

Table 2.5-2 Results of Wnter"'guulity Monitoring at Reference Tube W:II

(K YT ol '
No.| i s | Geit 1

1 |Waer Temperuiure gl o <35

2 |pH - 7.4 -9

3 [Suspended Solid (55) m/T. 6,00 30

4 |Mssobved Oxygen (D) mg/l. K. .

5 |BOksy mg/l .78 in

6 | CODyey mg/L <{7 125

T | Tutal Coliform MEN 0 Om] 13 400

B |0l and Gresse mi/ L <3l 110

9 | Chriomium mg/L < 0,002 03

10 | Towl Dizsalved solids (TDS) m"EfT_ 140 2004

11 |Iron gl 5340 3.5

12 | Mercury mp/l = (Lon2 0,405

i3 [Escherichia Col MEN/100mI| < 1.8 s
14 |Flaw Rate m'iy - -

Note Red color means exceeded value than torget viale

*Mite Based on the water utdization at momtonmg poand Dor ground sater, Bl Dmigton waerp of
Hatiotal Technlcal Regulistion on Surface Wister Crulity o Vactnam (Mo, QCVR 08 MIORETNMT)
i set us o relerenoe value of self-monttormy for groumd water monitormng

Source: Myanmar Booel Internatronal 1id
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Water Qunlity Monitoring Report for Developmient of Indusirial Area in Thilawa SEZ £one B
(Bi-Monthly Monitoring in FY December - 2019)

CHAPTER 3: CONCLUSION AND RECOMMENDATIONS

As described in Chapter 2 (Section 2.3), the results of 88 and TDS at (SW-4), total coliform at (SW-2
and SW-4) and iron at (SW-4) in surface water exceeded the target value in this monitoring period for
construction stage of Thilawa SEZ Zone B.

There are some possible reasons for exceeding the target values of 88 and TDS at (SW-4) and total
coliform at (SW-2 and SW-4), 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 owside of
Thilawa SEZ and iii) delivered from surrounding area by tidal effect.

As for the result of iron, the result at the monitoring point of surface water monitoring point (SW-4)
excéeded the target value, The possible reasons may be due to the influence of natural origin (iron can
reach out from soil by run-off). In Yangon, soil is naturally tich indron.

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

However, it cannot reach 10 the conelusion of what the reason to be exceeded the target values is, thus
the periodic monitoring and vearly trend analysis will be necessary 1o carry out based on the rainy and
dry season data.

Emd of the Documeni
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FOR DISCHARGED POINT OF THILAWA SEZ ZONE B

-
™

= 5 pm—
Surface water sampling and onsite measurement at SW-7
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FOR REFERENCE MONITORING POINTS FOR COMPARISON WITH

DISCHARGED POINTS AND BASELINE OF DISCHARGED CREEK

Ground water sampling and onsite measurement at GW-2

Al-2
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Water Quality Monitoring Report for Development of Industrinl Area in Thiliwn SEZ Zone B
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APPENDIX-3 LABORATORY RESULT OF ESCHERICHIA COLI
(SELF-MONITORING)
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CHAPTER 1: QUTLINES AND SUMMARY OF MONITORING PLAN

1.1 General

Thilawa Special Foonomic Ao (TSEAY is lovated in sowhern disiricl of Yanron region and aboul 23 ko
southeast of Yangon city. As the developer of Thilawa SEZ, Myanmar Japan Philaws Developmeny Lid.
(MITD) has a responsitility to carty ool regular orvirgumental moniworing in the indusiiul arca of
Zene B oin accordance with the approved Environmental Impact Assessment (EIA) repost with
Environmental danagement Plan (EMPL MITD haz implomenicd monitoring vatiops covirormerntal
items with the specified time frame to know the environmeatal epnditions i and areund the arca

1.2 Quatlines of Monitoring Plan

To assessthe enviranmental condition under the consbmetiee ol indusing ares m and around Thilawa SEZ
Zonz B. air quality had been monitored: from 9 Plegember 2008 - 16 December 20049 as follows;

Table 1.2-1

T F R

R

Qutlines of Air Qualkity Moriioving Plan

§ ety M K ;
Touitseing : : Mgthadys
A kRt T e

Triemn B Thegerther —
16 Decamiber, 2079

;

(A3, NG, e
F* 3130 o S0

[in site smegsnrament by 1laz-Scanner

A Esnvirommeneal Perimeter Air Stacion

(EPAS)

Sanroa Svanimar Kol Interoanonal Lid,




Adr Queality Monitoring Repont for Development of Indusirinl Area Thilawn SEZ Zome B
{Phose 3 Construction Stagy, FY December 200149)

CHAPTER 2: AIR QUALITY MONITORING

2.1 Monitoring ltem
The parameters for air quality monitoring were CO, NOs. PM: «, PMy; and SO;.

2.2 Monitoring Location

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

Spurte. Google Earth Mro =
Figure 2.2-1 Location of Air Quality Monitoring Point

2.3  Monitoring Period

Air quality monitoring was conducted seven consecutive days from 9 December, 2019 — 16 December,
2019,

]




Air Ouality Monitoring:Report for Development of Industrind Aren Thilaws SEZ Zome B
(Phase 3 Construction Stage, FY December 20159

2.4  Monitoring Method

Monitoring of CO, NO;, PM: ., PMyy and SO: were conducted by referring to the recommendation of the
United States Environmental Protection Agency (LLS, EPA). The Haz-Scanner EPAS was used to collect
ambient ir pollutants: The EPAS measures automatically every one minute and directly reads and records
onsite for CO, NOy. PMy 4, PMyp and SOy, The state of air quality monitering is shown in Figure 2.4-1

Figure 2.4-1 Status of Air Quality Monitoring Point

2.5 Monitoring Results

Th daily average value of air quality monitoring results of CO, NO;, PM:+, PMp and SO are described
in Table 2.5-1. Comparing with the target value of CO, NO:, PM <+, PM g and SO prescribed in EIA report
for Thilawa SEZ development project Zone B, seven days average concentration of CO and NOz were
lower than the target value and seven davs average concentration of PM: s, PM o and SO were higher than
the target value, Moreover, daily average concentration of PMzs, PM o and SO: measured results for seven
days exceeded the target value.

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

({1 NO: PM;s PMe S50y
oty mg/m’ mgm* mgim’ mgm’ mg/m*
04— 1 () Dec, 2014 (368 0,074 0,087 i lug IR RE
111 Dec, 2019 0394 0,045 (h.083 1s (LT
T1=12Dec 29 036 {LUT] m102 maas TRALS
| 12=13 Dee. 2009 0.373 00482 (113 IR LY IRIETE
| 13-4 Dheg, 20119 0286 0077 b 130 i 6 {1078
[4-15 Dec, 219 0314 {1082 hox2 LURRE 0077
13-16 Dec, 29 073 {L1GY fy,fr32 ﬁ T TRAETT
T Dave Averge Value 0,334 U072 Ly, i | | (123 L8R
Target Vplue 1026 01 (181 0,05 0,02

Mote Red color mentions the excesded value for PMy . P and S0
Thia target value of T3, NO; and 50 were copveried from ppm ungs tomgim’ The convermon equntion are as follows

1 (C0, mgfm') = (0O, ppm) * (Molecular Weight of CO (281022 45 20 25 el 1 o coosidition
3 (NG, mgim' = (NCY, ppm) * ( Moleculnr Weight of WO, (46)) 7 2445 6 2550 and | atm conditon
3 (SCh, mgm 1 =150, ppm) * (Moleeulyr Welght af SO, (&1 7 34 4291 2570 il | atm condrtion

Soree Myarmir Kowd Intermatwens 104




Aar Quality Monioring Report for Development of Industrinl Area Thilowa SEZ Zonc B
{Phase 3 Consroction Stnge, FY December 200159)

Construction activities of Thilawa SEZ Zone B during the air quality monitoring period are described in
Table 2.5-2. PM: =, PMy and SO: results during construction period are deseribed in Table 2.5-3, Table
2.5-4 and Table 2.5-5. During construction period, (Day | to Day 7y daily and seven days average results
for PM: +. PM g and SO, were higher than the target value,

Tﬂh!f 2.5-2 Cpnlslr_qr.gt_lun_Actiﬂ:_leg ol Trhﬁl_nv_.'a S_'F:Z_;P'_“, B

Date e |  Comstrustine Activities
§ Deceriber 2019 00 3040 l_:-uld Girading works, Road Sub-grade, Pipe installution warks, Retention Pond,
Gleneral uge
10 Theeember 2019 Tl 200000 Land Grading works, Road Sub-grade, Pipe Installation works, Genernl use
Land Grading works, Road Sub-grade. Pipe installation works, Retention Pond,
11 December 2019 .00 20400 e & pet
Gienersl use
, e - sub-arade. Pine | » RS PoRE.
17 Deceiiher 3019 - l_und Giruding works, Road Sub-grade, Pipe installation works, Relention Pond
Cieneral use
13 Diecemiber 2019 7.00- 20:00 Lmy_t Girgiding works, Road Sub-grade, Pipe installation works, Retention Pond.
Cigneral use
' il ek Sub- , Pipe installati ks, Retention Pond,
14 Deceribicr 2019 ~00- 20:00 l‘nnd Cirmting wiorks, Rood Sub-grade, Pipe installation wor ention Pon
General nse
Land Gruds ks, Road Sub-grade, Plpe installat ks, Retention Pond,
1§ December 2019 7400~ 20:00 BN Crding worka el abilohioieutai i plds
Gienersl use
16 Decemtber 3019 500 30100 {I;.-lj-:t;;]’tllrzj:qg wirrks, Road Sub-grade, Pipe installation wirks, Retention Pond,

Source Myammar Inpan Thilaws Tevelopment 114

Table 2.5-3 PM.s Results (During Construction Period)

Construction PM s

Day Time for each
day. mg'm’
Pay 1 To00-210: 00 0,047
Pay 2 Ti00-20:00 0037
Py 3 T0H0-20:00 R R
Dy 4 TAM-200:00 0077
Day 5 TA-201:00) (11F71
Day 6 TH)-21k:00 A7
[ray 7 ToW-20:00 0032
T dova Average value {1,050
Torget Value - (0025

Wote, Bed color mentiens the exceeded value than targed value
Source. Myannar Koei Infernational Tid

Table 2.5-4 PM,y Resulis (During Construction Period)

Construction PM i

Diay Time for each
day mg/m’
Draw 1 Te0H-20:040 0057
Pay 2 T2 {4,057
Duy 3 7:00-20:00 0,058
Dy 4 Fe00-20:0H) (0[5
Day 5 T100-20:00 0.097
[y & To=2 (000 (3 (st
Day 7 F:00-20:00 QNE2
T davs Average value 0.6
Turget Value - 0n.0s

¥i, Note Red color mentions the exceeded value than argel vadoe
1-‘1.,I|'|_ﬁw.qﬂ€ Sewirge Myanmur koel Internotional Lid
e
[
gf i 5 4
e [ 4K T 12
ITD)E
f

=

=7
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Aar Quality Momitoring Repont for Development of Industeial Ared Thilawn SEZ Zone B
{Phase 3 Construction Stage, FY December 219)

Table 1.5-5 50: Results (During Construction Period)

Construction S02

Day Time for each
day mg/m’
Day | Fil0=20:00 | 0197
Day 2 72000 | 06w
[hiy 3 Toib- 200 0,153
Diay 4 o200 | 037
Doy 5 FolMl= 2000 0130
oy 6 | T-20:00 0130
[hay 7 TiMI=2n00 0135
T dovs Avernge value 0.150
Thrget Value | . 0.02

Mote: Ked color mentions the exceeded value than larget value
Source: Myanmor Koer Internatsonl Led

Wind divection and wind speed were measured at AQ-1. Hourly average values of measured wind direction
and wind speed data are described in Appendis-1. Status of air quality monitoring point and wind direction
are deseribed in Figore 2.53-1. Depending on the wind direction, West-Northwest (WNW}, Northwest
(NWI, North-Northwest (NMNW1L North (M), North-Northeast (NNE). Northeast (NE), East-Northeast
(ENE) and East (E) directions-are assumed 1o come from the construction site ol Zone B.

Sowpee Cosgle Earth Pro
Figure 2.5-1 Status of Air Quality Monitering Point and Wind Direction

Hemark ™ Nopsh SS5E North-Neetheas: NE Nevthwaw ENE Sase-Nanhest U Fas ESE Eay-Southeas) SE Sauheast S5E Soym=Saaliepst
5 Sogrh S5W Sopsh-Somtineesr SW o Soutfneesd WSW W eve-Sogitivest W [Wesr WAW' IeapNorgmvesd NW MNoardimeesd NNW Nowths
Nerrrdniesd




Air Quality Monioring Report tor Development of Indestrinl Aren Thilawa SEZ Zone B
[Phase 3 Construcion Siage, FY December 2019)

Owverall summary of total exceeded hours for Day | to Day 7 during construction and non-construction
time for PM: s, PM;; and SOy are shown in Table 2.5-6, Table 2.5-7 and Table 2.5-8. The summary of
wind direction at AQ-1 is shown in Table 2.5-9.

Based on the summary table of total exceeded hours for PM: 5, the total exceeded hours for seven days
during construction and non-construction were 121 hours but exceeded hours for construction time was
45 hours. After detailed analyzed the PM;s exceeded time according to the wind direction during
construction period, 22 hours exceeded are come from ather sides of Zone B and 23 hours exceeded are
come from construction site of Zone B,

Based on the summary table of total exceeded hours for PMyq, the total exceeded hours for seven days
during construction and non-construction were 119 hours but exceeded hours for construction time was
46 hours. After detailed analyzed the PMjp exceeded time according to the wind direction during
construction period, 20 hours exceeded are come from other sides of Zone B and 26 hours exceeded are
come from construction site of Zone B,

Based on the summary table of total exceeded hours for SO;, the total exceeded hours for seven days
during construction and non-construction were 64 hours but exceeded hours for construction time was 60
hours. After detailed analyzed the SO; exceeded time according to the wind direction during construction
period, 30 hours exceeded are come from other sides of Zone B and 30 hours exceeded are come from
construction site of Zone B.

According to the summary of wind direction at AQ-1, 19.05% come from outside of Zong B and 80,95 9
come from inside of Zone B3

Possible emission sources for PM: ¢ and PM g are affected from natural origin such as dust from unpaved
land area from outside of Zone B, transportation in and around the monitoring area and construction
activities of Zone B,

Possible emission sources for SO are afTected from the combustion of fuel for vehicles from nearby roads,
opetation activities of Myanmar International Terminals Thilawa Port, operation activities of local
mdustrial zone and construction activities of Zone B,

Table 2.5-6 Summary of Total Exceeded Hours for Day 1 to Day 7 During construction and non-
Construction Period for PM; s

3

PMa=
MNon- Mon- Non- i "
. L onstmciin i . - . Comstnectio. | Constructio
. ; Total i constructio | constructio | constroctio 4 ;
Lonstruction Eieded i Preriond n period b pertod n period i perind 11 prericnd
¥ & b1 TR . * 5
F e ot cheh Ay hoirs L':L:L:_j_LJ exeeeded twimed from | (wind from h}“:;'ll_l;::" i::::t:lﬁ:r:
s hours Fome B other sides) e :
Day=1 (7:00= 20:007 1 5 1 ) | 1 I
[ay=2 {(Tal= 200011 15 5 1 3 2 2
Day-3 (7o0- 2000y 17 f I 10 | i i
Day-4 (700 20040} 22 I I & 5 f 5
Day-5 {Ta00- 2000} 3 7 i1 % i 4
Dy - {700 200000} 17 iy I b 5 . 1
Day-7 (7:00- H00 16 5 11 ] 3 2 3
Total 124 5 6 30 1 23 22
Sowrce Myanmar Koet International Lid
L,
L
2 6
§
A3
e

NG




At Quality Monttoring Report Tor Development of Industrial Avea Thilwwa SEE Zone B
(Phase 3 Constructon Stage. FY Decamber 2009

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

Phiw
i Loonstruetio Nap- No> ) Mo : Uortslroctig | Constractio
. ’ Total 3 comstructn | comstruction | oorslywctio i
Constrootion n Period : : n perind n pering
; Y - Exveeded i prerind i 1 period P A
Time for each day excecied 9 s Cwind from | (wind from
hours A ¢xcended twind from | (wind from T L en
hoiirs 1 Fone 1% other sides)
[vours Fore B) ather sides)
[ray-1 (T00= 204040 4 ] Ll 1 2 I
[ray-2 (7:00= 20:00) 4 10 ] z i I
[hay=3 (F:00=20:00) 17 1] 11 10 I 3 3
Thay=4 (700 2006 12 11 11 s 5 7 4
Duy-5 (7:00- 20:00) bl Y Il % 3 4 4
D=t (7:00- 20:00) 17 fi 1 f 5 1 i
[gy-7 {7 00= 2000000 5 7 8 ] 3 i 3
Tonal L] s 73 53 20 . 20

Souree. Myammar Koet [ntecnational Led

Table 2.5-8 Summary of Total Exeeeded Hours for Day 1 to Day 7 During construction and non-
Construction Period for S0

802
) Tmn- Tiren= - —
= Lumistruciag ] ] ; 5 Costreclio | Constriciie
. Total ; 1 vonstructio | constructio | constructio : :
Construciion Fxo m Period il ariinid | o periogl n period
lime f h dav mxpceeded = aatid 11 et 1 perii I pering I¢ s md f
e for esch day exceddod \ ] ! ! Uwind from | (wind from
hevrs s exceeded | (wind from | (wind from Fone I other sk
N lowrs Zone B) | othersides) ' '
Pay-1 (T:00- 20:04) i ) 1] fl 1 # i
Pay-2 (7:00- 20:00) ] b 1] i 1} 5 3
Diay-3 {700 20:40) ] o i i 1 2 7
[y (Tei= 2000 10 ] | 1] | 4 5
Digy=5 (700 20:00] 1] 1 I 1 1] I 5
Priay-6 (700 20:00 | 9 b I 1 ] - f
Day-7 {Fo0th= 20:0001) i 4 I i | 3 3
[otal ad il i 2 2 il E11]

Souree: Mysnmsr Keed Intemational Lt




Air Cunlity Monstormg Report for Development of Industrial Arca Thilapm SEZ Zone B
{ Phose 3 Construetion Stage, FY December 2014)

Table 2.5-9 Summary of Wind Direction at A(Q-1

Dicon | ADay | DayTine | NgwTime | ZoneB
M 20.4% T84 30.0%%
MMNE 13.6% 113% 15.9%
NE 9,90 10,39 G 5% FA L Imside Zone B
ENE 213% 11,74 31.0%
E 4.3% 9.3% 1.3%
ESE T.1% 13.3% 1.0%s
SE: 5% 2.4% 0.6%
S5E 8% .3% 1.2%
5 0.8% 1.6% 0.0% o
SSW —n 5 A% 0% 1905 | Outside Lone B
SW 3% 5.48% 0.5%
Wsw 01.9% 1.8% 0.0
W 0.5% 1R 0. 2%
Wnw 148 1.6% 4%
NW 4% 2.0% {1 8% 0.42% Inside Fone B
NNW 7.0% 8.5% 5.6%

Spuroe Myanm Koes Intermabional Lid




Adr Quality Monitoring Repoct for Develogment of Tndestral Area Thiliwa SE& Zone B
{Phase 3 Consgruction Stage, FY December 201%)

CHAPTER 3: CONCLUSION AND RECOMMENDATION

The result of seven days average air quality of CO and NO; during seven days monitoring did not exceed
the target value, thus there are no impacts on the surrounding environments, The result of seven days
average air quality of PM:< PM s and SO: were higher than the target value. In addition, dailv average
concentration of PM: <, PMyp and SO measured resulis for seven days exceeded the target value. During
construction period, (Day 1 to Dav T) daily average results for PM; «, PMs and SO: were also higher than
the target values,

During the seven days monitoring period. 121 hours results weére exceeded for PMas. According to wind
direction of Zone B, 10tal 45 exceeded hours are during construction period and 22 exceeded hours are
come from outside of Zone B and 23 exceeded hours are come from construction site Zone B. During the
seven days monitoring period, 119 hours results were exceeded for PM o, According to wind direction of
Zone B, total 46 exceeded hours are during construction period and 20 exceeded hours are come from
outside of Zone B and 26 exceeded hours are come from construction site Zone B. Possible emission
sources for PM: cand PM,, is affected from natural origin such as dust from unpaved land area from outside
of Zone B, transportation in and around the monitoring area and construction activities of Zone B.

Atcording 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 liealth effects oceur,
Exposure to PMzs and PMi reduces the life expectancy of the population of the Region by about 8.6
months on average. Short term (hours. days) exposure to PM::and PMyp can aggravate lung disease,
ehusing 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 adulls have not been reported (o suffer serious effects from short term
exposures. Long term exposures (months, vears) have been associated with problems such as reduced lung
funetion and the development of chranie bronchitis and even premature death,

Dwuring the seven days monitoring period, 64 hours results were exceeded for SO2. According to wind
direction of Zone B, total 60 excecded hours are during construction period and 30 exceeded hours are
come from outside of Zone B and 30 exceeded hours are come from construction site Zone B, Possible
emission sources for SO; are affected from the combustion of fuel for vehicles from nearby roads,
operation activities of Myanmar International Terminals Thilawa Port, operation activities of local
industrial zone and construction activities of Zone B. In the public health statement SO: reported by
ATSDR (Agency for Toxic Substances and Disease Registry) in US, 100 ppm (261.8 mg/m?’) SOz is
considered immediately dangerous to Iife and health (short term ). Lung function changes observed when
0.4 to 3 ppm (1.03mg/m’ to 7.85 mg/m’) exposure for 20 vears or more (long term). Therefore, although
the target value of SO was exceeded during monitoring period but it is considered that there is no
significant impact on human health.

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

11 Tospray the waler during construction period.

2y Tocontrol 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,

5y To give awareness training to workers on machinery,

6) To check and maintain the generator regularly,

The cpntinuous 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:
f' WA D
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APPENDIX-1 HOURLY AIR RESULTS
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Adr Quakiy Monitoring Report for Developmient of Industrial Asea Thilowa SEZ Zone B
(Phase 3 Congtroction Stage, FY December 2014}
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Molke and Vibration Monitorng Report for Development of Indusiral Area Thilawa SEZ Zone B
{Phase 2 Construction Stepe, Y December 2019}

CHAPTER 1: OUTLINES AND SUMMARY OF MONITORING PLAN

1.1 General

Thilawa Special Economie Zone (TSEZ) is located in southem district of Yangon region and about 23 km
southeasl of Yangon citv. As the developer of Thilawa SEZ, Myanmar Japan Thilawy Development Lud.,
(MUITE) has a responsibility to carry out regular envimmental monitoring in the industrial area of Zone
B in accordance with the approved Environmental Impact Assessment (EIA) report with Environmental
Management Plan (EMP). MITD has implemented monitoring various environmental items with the
specified time frame to know the environmental conditions in and around the area

1.2 Outlines of Monitoring Plan

To assess the environmental condition under the construction of industrial area in and around Thilawa SEZ
Zone B, noise and vibration levels had been monitored from 9 December 2019 = 11 December 20149 as
follows:

Table 1.2-1 Outlines of Noise and Vibration Level Monitoring

Monitoring Date | Monitoring [tem Parameters N“:’f“" Durntion Monitoring Methodalogy
Points :

]I—T—TI Dec 2019 Moise Level Ly (B | {N‘:‘- T 24 hours ﬁiﬁ:gmr?fm by Rion N2

;ﬁ?m 21019 Mnise Level Liksg LI} II'N":'v?—.J 4 hours ‘ Elt::;:ﬁ;:fﬁ?mr?:m by “Rion NL-42

i::': FDer 2010 Vibetion Level Lo (el ) {N":'-IJ 24 howrs Eﬁ:i:;&n:ﬁ:wg :f Vo

'[ET]I Dae 2019 Vi Level - (N \:'-:1 S E::ﬁ:-:?:u'm‘;“;: i

Soore: Myanmr Koes International 1td




Moise mnd Vibration Monitoring Beport for Development of ndustrial Area Thilawa SEZ Zone B
(Phase 3 Construction Stage, FY December 2019)

CHAPTER 2: NOISE AND VIBRATION LEVEL MONITORING

2.1  Monitoring Item

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

Table 2.1-1 Monitoring Parameters lTor Moise and Vibration Level

No, Item Parnmeter
1 Wivise Asweighed loudness equivalent (Laz)
2 Wibration Yibration level, verticnl, percentile {Ly i)

Souree Myanmar Koer International Lid

2.2 Monitoring Location

Noise and vibration levels were measured in the northeast corner of the Thilawa SEZ Zone B, monitoring
point (NV-13; N: 16740'18.22", E: 96717 18.18" for traffic noise concerned and in the south of the Thilawa
SEZ Zone B, monitoring point (NV-2); N: 16°39'24.90", E: 96°17'16.70", inside the monastery compound
of Phalan village. The location of the noise and vibration monitoring points are shown in Figure 2.2-1.

Sul:: Google Earth
Figure 2.2-1 Location of Noise and Vibration Level Monitoring Points
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Najse and Vibration Monitoring Bepord lor Development of Tndustiil Ares Thilawa SEZ Zone B
(Phase 3 Construction Seee. FY December 20019)

NV-1

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

NV-2

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

2.3 Monitoring Method

Noise level wias measured by *Rion NL-42 sound level meter” and automatically records every 10 minutes
ina memory card, The vibration level meter, VM-53A (Rion Co., Lid., Japan), was accompanied by a 3-
axis accelerometer PY-83C (Rion Co., Lid.) and it was placed on solid seil ground. Verical vibiration (£
axis). Ly, was measured every 10 minutes within the adaptable range of (10-70) dB at NV-1 and (10-70)
dB at NV-2 and recorded 10 a memory card.

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

= 5 + o C - — = .

Source Myanmar Koes Intematienal Lid

Figure 2.3-1 Status of Nois¢ and Vibration Level Monitoring a1t NV-1 and NV-2
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Woise ard Vibration Monitaring Report for Development of Industrial Area Thilswa SEZ Zone B
{Phiase 3 Construction Stage, FY December 200%)

2.4 Monitoring Results
Noise Monitoring Results

MNoise monitoring results are separated as daytime (6:00 AM to 10:00 PM) and evening time (10:00 PM 1o
f:00 AM) time Trames for NV-1 and daytime (7:00AM to T:00 PM), evening time (7:00 PM 1o 10:00 PM)
and night time (10:00 PM to 7:00 AM) time frames respectively for NV-2. Noise measurement was carried
out for one location on a 24-hour basis, The monitoring results are summarized in Table 2.4-1 and
Table 2.4-2. Hourly noise level (LA.,) monitoring results at NV-1 and NV-2 are shown in Table 2.4-3 and
Table 2.4-4. Figure 2.4-1 and Figure 2.4-2 showed the results of noise level (LAg) at NV-1 and NV-2.
Comparing with the target value of noise level in construction stage preseribed in EIA report for Thilawa
SEZ development project Zone B, all results were under the target values. However, hourly noise level
monitoring results at NY-2 at dawn (5:00-6:00) was slightly higher than the target value for one hour. And
there were no construction activities at that time. According to the field surveyor record, this is due to
passing of motoreycies, homs and there was Dhama-sound broadecasting by loudspeaker at that time.
Therefore, it is considered that there is no impact from construction activities of Zone B to the surrounding
environment.

Table 2.4-1 Results of Noise Levels (LA.) Monitoring at NY-1

( Traffic Noise Level)
¥ Equivalent Noise Level (1w, dB)
Dhay Time Night Time
(6:00 AM = 10:00 PM) (1000 PM = 6:00 AM)
10— 11 Dee 2019 03 54
Target Value ] 70

Nisle Target value s applied 1 the nolse standard alang muin rond stipalated in e Noise Reeulation Law Dapan) [Law No. 93 of 1968,
Listest Amendment by Law Wo 91 of 2000)
Source Myamar Kool Intemationd Lid

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

(Residential area & monastery located less than 150m from the construction site)
5 Equivalent Nofse Level (Lide, dB)
nle
Day Time- Evening Time  Night Time
(T:00 AM —T7:00 TM) (T:00 FM — F0:00 PM) {1000 PM — 7:00 AM)
0= 10 Bec 2019 52 48 %1
Torget Value 75 0 35

tore Target value is applicd 1o the novse level during the constrection stage in the ETA Report for Thilawa SEZ Déyelopment Project
[ Indusirial Area of Zone B)
Source Myunmer Koes [nfernsteonal Lid




Moize and Vibeotion Monitoring Repor for Development of Industrial Avea Thilawa SEZ Fone B
(Phaze 3 Conspruction Stage: FY December 2009)

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

(Ldegy | (LAeq dB) | (Law, dB)
i Tiees dB) Each Target Value Remark
Category
T

ggg.ﬂm :,: Moy eomstruction Avtivitiey

800500 h3

=100 63
10:00-11:10 62 : il
LE:00=1Z:000 62 Conatruction activities of

L200-13:00 1 Fone 131 )
13: 000 ] 4o 5 (Land Grading works,
14001500 |6l 63 75 Roaid Sub-grade. Pipe
15:00-16:00 | 62 instaflation works.
16:00:17:00 | 63 Retention Fond and
{11 e 319 17:00-18:00 | 6% Cheneral tise, oie)

lg0t-1o00 | @2

19 0= 20200 a1l
20:00-21:00 ]
210022010 6l
22ANA=2 300 Bt
23:00-24:00 b

R & £1

“:$!-£? ::_[ No constraction Activities

00-3:00 149 34 T

Fa0i1-: 600 il

L00-5:00) 51

S:l-5: 00 33

Seurce Myanmmr hosf Itzmatonal Lid.

Table 2.4-4 Hourly Noise Level (LA.) Monitoring Results at NV-2

(LAeg, dB)
Date Thesie “;;']“' Each Tf;:;*&:fu Rénark
Category
Tolll-H: 00 53
§:00-0: 00 A1
G- 10:00 54
10:60-11:00 31 Consmuciion activiiies of
| 10=12:00 49 Fone B
[T ER [E] &% 7 (Tanid Cirading works,
13:00-14:00 49 == = R Suib-grade, Pipe
14001 5:00 Al instillation worke,
1 5:00-T 00 52 Retenton Pond and
101 7:00 5% Gienernl use, ete, )
1 7:000=1 5000 5
" 18 01-1 900 Al
9+ 10 Dec 209 10 oo0w0 | 49
200002 100 47 a8 (]
2100-22:00 A6
22:00-23:00 44
2300-24:00 42
24:00-1:00 42
F: (b= 2000 R Wi construdtion Activities
2:000=3 500 49 3l ]
300400 5}
I &00-500 48
[ s0-6.00 8
[ 6:00-7:00 54
Source Myanmar Koei Intermational L -
AL
_\,z.'h" aﬁp%
5 i §
L a‘é‘f



Noise and Vibration Monitering Repont for Development of Tndustrin] Area Thilowa SEZ Zone B

{Phose 3 Construction Stage, FY December 2019)

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

Hourly (LA,,) at NV-2
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Figure 2.4-2 Results of Noise Levels (LA.,) Monitoring at NV-2
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Wonase anid Vibratom Momsilering Beport (e Development of Tndusteial Acea Thilawa SEZ Lone B
(Phaac 3 Constnetion dage, FY Theaemher 23

¥Yibration Monitering Results

Vibration monitoring results are separated as daytime {7:00 AM to 7:00 PAT), evening tine {700 "M to
10:00 PRy and might time { L0WHE PM 1o 7:00° AN} time frames respectively for both N¥-1 and NY-2.
Vibration measuremant was carried out for one location on a 24-howr basis, The resvits of vibration fevel
f Loqu) monitoring at NY-1 and NV-2 are shown in Tabls 2:4-5 ind Table 2.4-6, Houwrly vibration level
(Lote) moniloring results at NW-1 und NV-2 are shown in Fable 2047 angd Table 2.4-8. Figure 2.4-3 and
Figure 2.4-4 showed the graph of vibrion levél monitoring results alt NY-1 and NV-2. By companng
with the fargel vibration level in consiruction st in ELA tepott Jor Thilawa 5EZ developmient penject
Zonc B, alf of results were under the tarpet values.

Table 2.4-5 Results of Vibration Levels {Low) Monitoring at NV-1

(Residentinl and caommercial and indusirinl areas}
Equivalent Vibration Level (Lyvo, dB)

D¥ake
Day Time Evenlg Time Might Lime
_ £7:00 AM = TOF PG | (7:00 BM = 10:00 £M) | (1000 PM = 7:00 AM)
=17 Lec 1Y 44 | 1] l 5 |

___________ SR S S S e ST s
Turzet Valug e |, pi : f5 ;

Mot Targes vanne s applied wrotte vibeation cevel duzing she comstruchon siage o) e BLA Beport B Thilawa SEZ Dievelopneent ﬁFo]T:cr
clndusioal Arei of Zone 3]
Rrwtece: Nyvanmar koot Intemehnnak Fad.

Tahle 2.4-6 Results of Vibration Levels (Lvo) Monitoring at NV-2

i

(Menastery ané revidential aran) i

Equmivatent Vibration Level (L,w, €B) ]

Diaty 2 z 1

_ Day Tiore Evening Fime Night Time i

_ (T:r AM - T:00 PM) | (T:06 PM - 1000 PM) | (10:00 PM — 7:00 AM) |
9 — b0 Dlee 20T 33 15 4
Tarzet Vahie %3 i) Gk

Mata - Target value 15 appleed to rhe inratinn level -.‘|I,]I'i1‘|-E hey Sanstrietian g[s_gr:_m the FlA Repoir tor Thilpwea SEX Ievelapment Frojoct
(fdustizal Area ol Zooe I8 ’
Souce. Myanroar Koz ntemeational 1td




Moise and Vibestion Monitoring Reporr for Development of Indusirial Avea Thilowa SEZ Zone B
(Phase 3 Construetion Stuge, FY December 2019)

Table 2.4-7 Results of Hourly Vibration Levels (L.i0) Monitoring at NV-1

(Lo, dB)
Dute Time f:l";-;' Each T:;:T :.’:i]“ Remark
Category
T804 44
£:00-9:00) 48
Q0= 0:H 44
D011 4 Construction aetivities of
17 000h=F 2200 47 Lone B
| 2001 3040 41 dd =0 {Land Grading works,
13:00-14:00 43 Road Sub-grade, Pipe
B 0=1 500 43 insinllution works.
I5:00-16:00 43 Reention Pond and
Va1 700 45 General use; erc,,)

17:00-18:00 4
18 00-19:00 43
L9=00-20:00 43
20:00-21:00 40 41 My
20:00-22:00 41
2200230} 40
2310024 20H) 41

- 11 Dee 2019

24:00-1:00 ]
FofMi-2000 2] Mo construction Activities
2 M)=3:00 26 35 ik
EH AL 1)
4:(W1-3:040 26
RHG BT 27
6 (MI-T:0H) 349

Sorce) Myanmar Koes Intemmationsl Lid

Table 2.4-8 Results of Hourly Vibration Levels (L) Monitoring at NV-21

(Lo, dB)
(Evn, b (L, dB)
Dhate Timie dH) 1 “Qﬂq;w Target Vahie Remurk
TiIHI=5AH) 2T
B B200 il
Q)= ) {01 36
LO00-11:00 31 Construction activitles of
1T =120 2 fone B
| 201 3000 22 E 65 (Land Grading works,
13:00-14:00 il ’ Roud Sub-grude, Pipe
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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 analvsis of noise level at NV-1 and NV-2 for 24 hours, all results were under the target value
except for NV-2 at dawn (5:00 — 6:00). Hourly noise level monitoring results at NV-2 at dawn was slightly
higher than the target value for one hour. And there were no construction activities at that time. According
to the field surveyor record. this is due to passing of motorcycles, homs and there was Dhama-sound
broadeasting by loudspeaker at that time. Therefore. it is considered that there is no impact from
construction activities of Zone B to the surrounding environment. The results of vibration level for NV-1
and NV-2 were also lower than the target levels. Thus, there is no negative impact on noise and vibration
from 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 of Thilawa SEZ Zone B during the monitoring period.
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CHAPTER 1: OUTLINES AND SUMMARY OF MONITORING PLAN

1.1 General

Thilawa Special Economic Zone ( ISEZ) 15 located in southern district of Yangon region and about 23 km
southeast of Yangon citv. As the developer of Thilawa SEZ, Myvanmar Jipan Thilawa Devilopment Ld.,
(MUITDY) has a responsibility to carry out regular environmental monitoring in the industrial area of Zone
B in accordance with the approved Environmental Impact Assessment (EIA) report with Environmental
Management Plan (EMP). MITD has implemented monitoring various environmental items with the
specified time frame to know the environmental conditions in and around the area.

1.2 Outlines of Monitoring Plan

To assess the environmental condition under the construction of industrial area in and around Thilawa SEZ
Zone B, Traffic volume hiad been monitored from 10 December 2019 10 11 December 2019 as follows:

Table 1.2-1 Outlines of Traffic Volume Monitoring

Number
Manlorin !
Monitoring Date g iy Parameters of | Duration Monitoring Methodology
Points
10 Dee 2014 - : i |
1 Dec 2019 Vrffic Yolume (TV-1) 24 howrs Manuel Count

Sowrce: Mynnmar Ko Intermanonal Led
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CHAPTER 2: TRAFFIC VOLUME MONITORING

2.1 Monitoring Item

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

Table 2.1-1 Monitoring Parameters for Traflfic Volume
MNi, ltem Parameler

1 Traffic volume Mumther of Vehiole (4 Types)

Seiree Myammar Kost Inbernaticnal Lid

Tahle 2.1-2 Classification of Yehicles Types

No. | Classification Descriplion

I Two-whesled Motorbike, Motorevele taxi
vehicle

2 Four-wheeled Pick-up car, Jeep, Taxi. Saloon car,
light vehicle Light truck {under 2 tons)

1 Four-wheeled Medium bus, Express, Big bus,

B heavy vehicle Medium truck, Heavy truck

4 Cihers Tractor

Souwrce. Myanmar Koel lstematinal Lid.
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Traffic Yolume Monitoring Beport for Bevelopment of Industrinl Ares Thilowa SEZ Lone B
{Phis 3 Construction Stage, FY December 201

2.2 Monitoring Location

Traftic volume was measured at the northeast comer of the Thilawa SEZ Zone B, monitoring point

(TV-10; MN: 1694001 7.90", E: 96°1T18.20", The location of the traffic yolume monitaring point is shown
in Figure 2.2-1.

Figure 2.2-1 Loeation of TrafTi¢ olume Maonitoring Point

TV-1

TV-1 is located in front of main pate of construction site of Thilawa SEZ Zone B and next to Thilawa

Development road. The surrounding area are Zone A in the northwest and local industrial zone in the east
respecliively,

e
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2.3 Monitoring Method

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

Source, Mynnmar Ko International 1.td

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. Table 2.4-1 shows that the number of 2-wheel vehicles are distinctly and highly
utilized in weekdays. The number of 4-wheel heavy vehicles are four times lower than the number of 4-
wheel fight vehicles (Phalan village to Dagon-Thilawa road) and the number of 4-wheel heavy vehicles
are three times lower than the number of 4-wheel light vehicles (Dagon-Thilawa road to Phalan village)
for each direction.

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

Shivy 2owhieel J-wheel 4-wheel
P ?I Direction Dute Weekday | (e ee Light Heavy Others Totul
L CWEIES | Vehicles | Vehicles

Phialan v illnge

10 Dagon- . ) 3.082 1.511 4449 -] 5117
pvop | Ahilawa road 10 Dec 2019 - '”"‘id‘lz’ -

Digon-Thilawa 11 Deg 200% Wednesdis

road to Phalan T 2673 1.147 455 A8 4,333

village

Sooree. Myanmar Kooes nternationsl Lid

The summary menitoring 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 moming peak hours as 6:00 (o 9:00 and
in the evening peak hours as 16:00 to 18:00, traffic volume from Phalan village 1o Dagon Thilawa road is
higher than another direction in the morning peak hours and in the evening peak hours. It may be possible
that the commuting vehicles are passing from Phalan village to Dagon Thilawa road in the morning peak
hours and in the evening peak hours in this monitoring period.
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Table 2.4-2 Hourly Traffic Volume Results at TV-1 (From Phalan Village to Dagon-Thilawa Road)

Clamsification
From | Te ____Typeofvehicles g
T - bl Fiour s tieeded light Faurwheeled heavy Odhars
wehiche wehicke wehicle )
L1 Lxan 15 RE] p.r ] 5 bl
1240 (&I e i1 i ] LITS
FENITI] 1400 {1 K b L] 41
1o 1200 i i £l I 152
1300 16 2% LH) E 7 253
1) 1mpg L1 L H [ 4y
(Rl 1Dy LLTH m 34 4 i
1§00 HET] L4 |43 3t 1 Lt
L RURTT Ll 31 Il i} 134
R pAILET ([ il 14 1 Kk
kYR un ] u 14 0 z 71
zap IR L1 n 1 1] 3
i 1,14 2 ] 13 n R
a0 1 1 T | ] 15
| [x FEL] 1t ¥ | [ 7
LR SH & 3 4 a ix
LV 440 4 4 i | I
440 4411 % 1 i i 11
440 el 17 7 | i i
i TN | 24 e 3 i 147
TN LRI 136 |66 & 9 e
4D LAl il 134 T a aa%
S0 (IR i3 il 3T a L)
1Al (RRI0] 10 Rl k] L 2
T ol il 1571 Jdt 3 517

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

to Phalan Village)

Clamificaidon
Type ol vehicla
e i Twn-mheeled FM.H::‘I Four-wheeled heavy Othira Forst
vehicle vehiche wehbiie
1700 o |28 (X} (k] 5 163
1300 13:00 154 (K k5 fr ot
13:00 14:00 w7 99 ¥l 1 Ty
1400 1500 107 (4] [ 5 ] 151
1500 1600 10§ T 35 i a3
100 17 00 14 T 5 1 )
170 18,00 £33 @) M) | 203
18400 1900 LA ™ 24 3 68
15011 2041 185 I 3. i 168
] 2H00 Kk X i i 113
2100 L 33 2 ° 0 4
50 2300 11 2 (] ] L] |
2300 71 0 1% [ 0 P
i I 0 T 6 P 2 n
| ERLY 4 E| i i (]
L] RHLT] ] i q w 1
RE ] A 3 2 1 a H
L ] Hil 3 1 ii i4
540 (] b ? i [ M
] Ti00 141 L3 3 I i
Tog g0 Ay 43 2 3 440
g0 O] 174 ¥ il ? 240
ang (BRH 166 4 3 3 4
100G o ¥ 4% | 3 l&s
Tortnd T 14T 433 L] 4353
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The summary of traffic volume results during quarterly monitoring at TV-1 is shown in Table 2.4-4 and
Tahle 2.4-3 respectively. In the summary of traffic volume results during quarterly monitoring surveys at
TV-1, comparison of traffic volume results for three years was described. Among the traffic monitoring
surveys (quarterly ), traffic volume results for September 2017 is the lowest compared with other quarterly
monitoring surveys. Traffic volume results are increasing start from December 2017. Traffic volume
results of December 2019 are the highest compared with other quarterly monitoring surveys from Phalan
village 1o Dagon Thilawa Road and traffic volume results of September 2019 are the highest compared
with other quarterly monitoring surveys from Dagon Thilawa Road to Phalan village.

Table 2.4-4 Summary of Traffic Volume Results During Quarterly Monitoring Surveys at TV-1
{From Phalan Village to Dagon Thilawa Road)

Shrv 2hisel 4-wheel 4-wheel
M"f Direction Date Weekday | o | Light Heayy | Others Total
Vehicles | Vehicles
29 Mar - 30 Mar | Wednesday & - > R S ERA
017 Thusday 1712 345 216 X 2,502
22 Jun—23 Jun | Thursday & 159 p
2017 Fvidis 1402 528 352 47 2319
19 Sep— 20 Sep Tuesdny & , .
g Wedneadny 1,254 509 393 17 2,173
T Dee — 8 Deg Thursifny &
plme: Friday 1.800 052 339 13 2434
15 Mur— 16 Mar | Thursday and - >
4 2.0 30 £ 52 3452
Phakan village 2018 Friduy
-1 1o [Dagomn-
Thilawa roud 5 Jun— & Jun Tuesdny &
h SN ¥ b3 - £
18 Wodngsday 2,253 847 323 54 477
S8ep—65ep | Wednesday & i Aad .
2018 Thiraday 2146 k26 242 41 3,255
T Pee— 12 Dec Tnesday 1
2018 & Wedsiesdey 2404 1] in 11 X
12 Muar— 13 Mar Fuesday = 1 3
019 & Wednesday 2434 ale 37 o 154
1 Jum— 12 Jun Tuesday 5 .
2019 & Wednesdiy .743 1.158 278 58 257
] Tuesday
e 7 & 2908 | 1,364 38 63 4,773
= Wedneaday
i | Tuesdny
5 D“f,,;“:.(' bee & 3,082 L5 449 75 5117
- Wednesday

Source, Myanmar Koe Imterrationnl Ead
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Table 2.4-5 Summary of Traffic Volume Results During Quarterly Monitoring Surveys at TV-1
(From Dagon-Thilawa Road to Phalan Village)

_ d-wheel | d-wheel
ey | Direction Date Weekday | W0 | fight | Heavy | Others | Totsl
Vehicles Vihicles
Wednesday
] MH;TI ?}' Melar & 1.534 S0 236 18 2 198
= Thursday
73 . . 4
2 Jugmf Tun EH‘::E 9] 542 357 44 2,233
19 ch“ﬁu Sep lﬁﬁg ol L 186 mn 19 2,072
v o e '
e : :
Dagon-Thitawg | 5= J0Mar | Thusday -y 5 $12 512 4 3234
V-l | road 1o Phalan N ‘
village
Fen=6dun l&:;fcm_ 3,048 799 i 52 3,22
: . Wednesday
5 Br:::n-l : Sep & 2117 465 250 41 3,273
- Thureday
Tuesday
— 12 Dip -
1 U'ﬂf" “E:* Dee & 2,388 944 384 b5 3781
o Wednesdny
Tuesday
T L
e “’f Mt & 2618 970 362 7 4.007
= Wedneiday
Tuesday
=]
H J“QD]L- il & 2,040 1200 244 54 4438
= Wedneuday
. Tuenday
17 SEE{ .-1;5 Sep i 2811 1.280 422 i 4061
- Wednesday
Tugsday,
F Deg— ’
10T el Bec & 2673 1147 455 58 4.333
= Wednesday

Souree Myanmar koe Infemationad Lad
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CHAPTER 3: CONCLUSION AND RECOMMENDATION

The results of the traffic volume show that the number of 2-wheel vehicles are distinctly and highly utilized
in this monitoring period. The number of 4-wheel heavy vehicles are four times and three times
significantly lower than the number of 4-wheel light vehicles for each direction. It seems that commuting
vehicles are more utilized during this monitoring period as compared with construction related vehicles
(4-wheel heavy vehicles). By comparing the previous quarterly traffic surveys, the traffic volume is
increasing, starting from December 2017. Tralfic volume results of December 2019 are the highest
compared with other quarterly monitoring surveys from Phalan village to Dagon Thilawa Road and waffic
volume results of September 2019 are the highest compared with other quarterly monitoring surveys from
Dagon Thitawa Road 1o 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 is collected. the mitigation measures for traffic
volume management will be considered in future.
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