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1. Executive Summary 

The environmental inspection and comp1iance monitoring progt·am will be 
implemented under the direction of Ministry of Natural Resources a nd 
Environmental Conservation with oversight by 'J'hi]awa SEZ Ma nagement 
Committee. 

'rhe monitoring record from April 2018 to September 2018 according to the 
Envi ronment Monitoring Plan is submitted in confot·mity with the provision of 
Chapter 9.1, Table 9.1-2 and 9.2, Table 9.2-2 Content of the EIA Report of Thilawa 
SEZ Development Project (Zone A). 

2. Summary of Monitoring Activities 

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

We already submitted EMP for TSEZ Zone· A as following tab.l e. 
Repor t 

Description Phase Submission 
No. 

1 Envixonmen tal Monitorin g Repor t Phase-1 Operation Phase Apr iJ, 2016 
2 Envil·onmen tal Monitoring Repor t Phase·1 Operation Phase October, 2016 

3 Envtronmental Monitoring Report Phase-1 & 2 Operation Phase April, 2017 

4 Environmental Monitoring Report Phase·1 & 2 Operation Phase October 2017 
5 Environmental Monitoring Report Phase·! & 2 Operation Phase ApriJ 2018 
6 EnviJ'onmental Monitoring Report Phase-1 & 2 Operation Phase October , 20 l 8 
7 Env:iron.mental Monitoring Report Phase·1 & 2 Operation Phase April 2019 

Report (No.7) is submitted this day attached with Operation Phase 
implementation schedule. Subsequent Operation Phase reports will be submitted 
on Bi-Annually. 

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

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

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

I I Type of Remedial 
No. Parameter N C li M Remarks on- omp ance easures 

Discussed wi th Refer to the 

1 1 
Su nded S lid I Exceed target I enviromnental attached report of 

spe 0 s value consultant and wate1· a nd 
expert for the wastewater qu 

I I I 
monitoring report in appe~ 

2 ·-oin ts sources to ·-~1 



I 

No. Parameter 
Type of Remedial 

Remarks Non-Compliance Measures 

Total Coliform Exceed targe t analysis the 
value effect and impact 

Iron Exceed target 
value 

d) Accidents or incidents relating to the occupational and community health and 
safety, and the environment: 
There were ten cases of minor accidents and two incidents happened during 
monitoring period at Thilawa SEZ common a rea. Each tenant's accidents will 
report directly to Environmenta l Section, One Stop Service Center, Thi.lawa SEZ 
Management Committee. 

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

3. Monitoring Result 
Environmental Monitoring plan repo.rt for Operation Phase implemented according to 
the following table, reference on Table 1.2-2, Chapter 4, EIA Report 

Monitor.inl! Plan (Operation Phase) 

Category Item Location Frequency Uem ark 

I. week each in 

Air Qua liLy NO~. S02, CO. TSP, PMw 
RcprcscrataLivc point 

dry a nd wet August 201 8, i\ir quality 

ins ide TSEZ Zone· A at·ea season (Fixst 3 moni toring report (Bi· 
yeaxs after Ano unJ iy) 
operation stage) 

Water temperature, pH, SS, 
DO, BOD, COD. T·coliform 

Bi·monthJy for Apri l 20 18 a nd AugusL 

T·N. T·P, Color' a nd odor , 
Drscha rg tng potn ts a nd wa ter, 20 18, W11tcr a nd waste 

HS, HCN, Oil a nd grease. 
re fe re nce poi nts (G poin ts) temperature, pH, wate r qua lity 

Water Qua lily 
Formaldehyde, Phenols, 

which includtng outflow of ss. DO. BOD. moni toring report CBr· 

Cresols Free Chlorine, Zinc, 
retenlion pond to the river COD. T·CoUform, Monthly) 

Chromium , Arsenic, Copper , 
( I poJIJt) T·N, T·P, Color J une 2018, Water a nd 

Mercury. Cadmium, Well in Lhe Monastery a nd odor wastewater quaJity 

Ba rium, Sele nium, Lead 
(J point) Bi·annually for aU monrtoring repor t Lni· 

a nd Nickel 
parameters Annually) 

Status of non·hazardous Twice/ year 
Genera l was te dispoMI 

Waste 
waste manageme nt 

l!:ach Len unl, 
(Submission of r·econl (WAste generated 

Status of haza rdous waste environmen tal 
Crom common Area of 

management reports by tenan ts 
TSEZ und Admin 
comJ)Ie x) 

Noise level at the monas tery 
One time in each 

Noise a nd and reside nces to eheck 
dry and wet Augus t 20 18, Noise H nd 

Vibta t.ion effect of buffe r· zone .for· 
8ach ten ~~rrt season <Fi rst 3 vi bra lion Moni toring 

sound proofing to 
years a fte r ReporL (lkAnnufllly) 
operation sta.re) 

Ground 
Cro~tnd elevation 

Represontntive ;:ite 
Subside nce 

Cons umption of ground Weekly 
Hcfer to 8nvironrnental 

wa ter a mount 
(I point) Monitorin~ for·rn 

Twice/ year 
Sta tus offensive odor con trol 

Offe ns ive Odor Each te na nt 
(Submission of Refer to E ovrxonmen tnJ 

by tenantS e nvironmental Monitoring form 
report by tenantS) ----

13ottom Sedime nt Combined with water Same as water quality 
Same as water 

Re fe r to~~ 
qua li ty monitoring monitor-i'ng 

qua li ty 
Moni torin' ·m ~ 

monitorinl! 

~ i VvlJ'.fDJ£ 
\ 
I 



Category Item Location Frequency Remark 

llydrulogical Combined with g1·ound Same ground 
Same as ground 

Refer to Environmenta l <IS subside nce 
situaLion s ubside nce moni toxing subside nce moniLor ing 

monitoring 
Monitoring Form 

Hisk fo•· in fect ious 
Twice/year 

d i~casc s uch as 
Status of measures of li;ach ten~ nt 

(Submission of 
infectious disea se envi ronme ntal 

.t\ 108/HI V 
repor t by tenants) 

Refer to Environme nlal 
Working Pre hension of concUtion of T wice/year Moni toring form 

conditions iQCCupationa I safety a nd 
(Submission of 

(including heal th Work site environmenta l 
occupationa l Prehension of infectious 

repor t by te na nts) 
safety) disease 

Accide nt Existence of accident Work s ite As occasion arise 

·kRemark: Each locator will repor t their monitoring result directly to Envj~·onmenta] 

Section, One Stop Service Center, Thilawa SEZ Management Committee. 

I 

I 
I 
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MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

Environment Monitoring Form 

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

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

monitoring parameter are established based on the EIA Report for Thilawa Special Economic Zone Development Project (Zone A). Should there be 

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

(1) General 

1) Phase of the Project 

- Please mark the current phase. 

o Pre~Construction Phase o Construction Phase 121 Operation Phase 

2) Obtainment of Environmental Permits (Not Applicable) 

Expected Actual 
Name of permits 

issuance date issuance date 
Concerned authority 

Confirming report of Environmental Impact 
3n1 December 2013 

Thilawa SEZ Management 

Assessu1cnt Committee 

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

5•h January 2018 10•h January 2018 
Thilawa SEZ Management 

Change of Wastewater Quality of Industrial Committee 
Zone, Internal Regulations of Thilawa SEZ 
Zone-A and Zone-B 

1 

Remarks 
(Conditions, etc.) 

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

Duration of 
Monitoring Item Monitoring Results during Report Period 

Report Period 
Number and contents o f formal comments made by the public 

!'umber and contents of responses from Covcm.mcnt agencies 

(2) Monitoring Results 

1) Ambient/ Air Quality- Fe bruary 2019 

NOz, SOz,_ CO, TSP, PM10 

Measured 
Location Item Unit Value 

(Mean) 

N02"1 ppm 0.()01 

Centralized 
so~·2 ppm ll.!ltl7 

Sewage co 
treatment 

ppm 0.235 

plant area 
TSP"l mg/ m' 0.3~1 

P~110'4 mg/m' 1.1:?1 
---- --·-

------

Measured 
Value 

(Min~Max.) 

0.002 - 0.157 

0.00-0.662 

0.00 -0.663 

0.008 - 2988 

I 0.003 -1.087 

Same timing of 

submission of 

Monitoring Report 

Country's Target *Referred 
value to International Frequency 

Standard 
be applied Standard 

<0.06 Japan 

< 0.0-l Japan 
1 week each 

Refer to NEQC <10 japan in dry and 

wet season 

<0.33 Thailand 

<0.12 Thailand 
- -- -

Frequency 

Upon receipt of commcnts/ complamts 

Note 
(Reason of 

Method excess of 
the 

standard) 
H.AZSCANNER, 

EPAS 

HAZSCANNER, 

EPAS 

HAZSCANNER, 

EPAS 
HAZSCANI\.1E1 R, 

EPAS 

HAZSCAl"!NER, 

EPAS 

*Remark: Referred to the Japan and Thailand Standard (EIA Report, Table 6.4-1) and Air Quality Monitoring Report (February 2019} 

.,Remark: N0 2 is excess than target value due to expected reasons i) affected from the operation and construction activities of Zone A's locators li) daily 

human activities in Moegyoe Swan Monastery Compound iii} running vehicle on Dagon-Thilawa road and transportation in and around the monitoring 

area. 

2 
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"2Remark: ~is excess than target value due to expected reasons i) affected from the operation and construction activities of Zone A's locators ii) natural 

origin such as d ust from unpaved vacant area iii) combustion of fuel for vehicles on Dagon-Thilawa road and transportation in and around the 

monitoring area. 

•3Remark: TSP is excess than target value due to expected reasons i) daily human activities in Moegyoe Swan Monastery Compound ii) running vehicle 

on Dagon-Thilawa road iii) construction activities of Zone A's locators iv) natural origin such as dust from vacant area v) transportation in and around 

the monitoring area. 

•4Remark: PM10 is excess than target value due to expected reasons i) daily human activities in Moegyoe Swan Monastery Compound ii) running vehicle 

on Dagon-Thilawa road iii) construction activities of Zone A's locators iv) natural origin such as dust from vacant area v) transportation in and around 

the monitoring area. 

Complains from Residents 

-Are there any complaints from residents regarding air quality in this monitoring period? oYes, !21No 

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- October 2018 

Measuring Point: Effluent of Wastewater (Thilawa SEZ discharging point which need to be monitored according to EIA are SW-1, SW-5 and SW-

6. SW-2, SW-3 and SW-4 natural creek water which are combine all the wastewater from the Local industrial water and domestic water from 

existing living environment are attach as reference points only. GW-1 is also as reference point for monitoring of existing tube well located in the 

Monastery compound.) 

~~JAP"'"'~~Are there any effluents to water body in this monitoring period? 0 Yes, o No 

~rn~~ \£ yes, please attach "Analysis Record" and fill in the items not to comply with Refereed International Standard. 
* Y ~II 
0 1-j 0~ 

~ ~ tj ~;'!J 3 
,.~ :"\? 
'I)J.tJ3.~~ 
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W:& 
Measured Country's Target *lReferred Note (Reason 

Location Item Unit value to be International Frequency Method of excess of 
Value Standard•6 

applied Standard the standard) 

pH - 7.7 6-9 5.0-9.0 Instrument Analysis McUlod 

S$"2 ppm 516 50 Max.SO APHA 25400 Method 

DO ppm 7.22 - - >=4 lnstrument Analysis Method 

S\\1-1 
COD(Cr) ppm 9.2 250 ~lax.70 APHA 5220D Method 

BOD ppm 3.2 50 ~lax.20 Once m two APHA-52108 Method 

T-:-J ppm 2 - Max.SO months HACH Method 10072 

T-P ppm 0.10 2 MaxS APHA 4500-PE 

Color Co.Pt 2.78 - - APHA 2120C 

Odor Co.Pt 1 - - APHA21508 

Total coliforms"' MPN/lOOnu 5-l,OOO -100 Max.400 7.5x1()3 APHA9221B 

pH - 8.9 6-9 5.0-9.0 Instrument Analysis Method 

S$"2 ppm 180 50 Max.SO A PHA 25400 Method 

DO ppm 9.36 - - >=4 Instrument Analysis Method 

COD(Cr) ppm 11.7 250 Max.70 APHA 52200 Method 

SW-5 BOD ppm 3.3 50 Max.20 Once in two APHA-52108 Method 

T-:-J ppm 6 - Max.SO months HACH ~iethod 10072 

T-P ppm 0.07 2 - APHA -1500-PE 

Color Co.Pt 2.85 - - APHA2120C 

Odor Co.Pt 2 - - APHA2150B 

Total coliforms"l MPN/100ml 92,00) 400 Max.400 7.5x1Ql APHA92218 

SW-6 pH . 7.1 6-9 5.0-9.0 >=-I Once in two Lnstrument Analysis Method 
--- ------------------------

4 



MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

Measured Country's Target *1Referred Note (Reason 
Location Item Unit value to be International Frequency Method of excess of 

Value Standard•6 
applied Standard the standard) 

ss ppm 6 50 Max. SO months APHA 25400 Method 

DO ppm 6.49 - - Instrument Analysis Method 

COD(Cr) ppm 11.1 250 Max.70 APHA 52200 Method 

BOD ppm 0.99 50 Max.20 APHA-52105 Method 

T-N ppm 13 - Max. SO HACH Melhod 10072 

T-P ppm 0.2 2 - APHA 4500-PE 

Color Co.Pt 2.52 - - 7.5x1()3 APHA2120C 

Odor Co.Pt 2 - - APHA2150B 

Total wliforms MPN/ 100ml <1.8 400 Max.400 APHA 92218 

SW-2 pH - 7.3 6-9 5.0-9.0 Instrument Analysis Method 

(Reference ss~ ppm 92 50 Max. 50 APHA 25400 Method 

Point) 
DO ppm 9.18 Instrument Analysis Method - - >=4 

COD(Cr) ppm 13.9 250 Max.70 APHA 52200 Method 

BOD ppm 2.07 50 Max.20 Once in two APHA-52105 Melhod 

T-N ppm 7 - Max.SO mon ths HACH Method 10072 

T-P ppm 0.11 2 - APHA 4500-PE 

Color Co.Pt 7.05 - - APHA2120C 

Odor Co.Pt 2 - - APHA 21508 

Total coliforms·> MPI /lOOml > 160,()(X) 400 MaxAOO APHA9221B 

( 
-~RJ~~~ SW-3 pH - 7.1 6-9 5.0-9.0 Once in two 

Instrument Analysis Method 

W "·~ ss·4 206 50 Max. SO months 
APHA 254{)0 Method 

* ~ l)t; ppm >:,4 
0 1-j 1 ~ Point) 
\).1 tJ c ~-1:, :?> 5 

7)-'N3w~P"'~x' 
-
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Measured Country's 
Targ,et "'1Referred Note (Reason 

To cation Item Uttit value to be International Frequency Method of excess of 
Value Standard·6 

appJi,ed Standard the standard) 

\ 

DO ppm 5.24 - - Instrument Analysis 1\lethod 

COD(Cr) ppm 14.5 250 Max.70 APHA 52200 Method 

BOD ppm 255 50 Max.20 APHA-5210B Method 

T-N ppm .J - Max.SO HACH Method 10072 

T-P ppm 0.16 2 - APHA 4500-PE 

Color Co.Pt 4.91 - - APH A2120C 

Odor Co.Pt 1.4 - - APHA2150B 

Total cohfom\S"$ MPI\:/ lOOml >lt>O.lluu 400 Max.400 APHA9221B 

SW-4 pH - 7.1 6-9 5.0-9.0 Instrument Analysis 1\lethod 

(Reference ss-• ppm 2~1 50 Max.50 APHA 25400 Method 

Point) 
DO ppm 8.23 Lnstrument Analysis MeU1od - - >=4 

COD(Cr) ppm 9.4 250 Max.70 APHA 5220D Method 

BOD ppm 2.62 50 Max.20 Once in two APHA-5210B Method 

T-N ppm 3.0 - Max.SO months HACH Method 10072 

T-P ppm 0.1 2 - APHA 4500-PE 

Color Co.Pt 3.9 - - APHA2120C 

Odor Co.Pt 1.4 - - APHA2150B 

Total cohfom\S-s MPK I 100m! 9200• 400 Max..t-00 APHA9221B 

GW-1 pH - 7.8 None None 5.5-9.0 
IT\Strument Analysis Method 

(Reference 
55 

(Available 
(Available 

Once in two APHA 25400 Method ppm 4 50 
Point) Guideline mon U\S 

Instrument Analysis Method DO ppm 7.65 Gu ideline >-4 value 
-- --------- ------

6 
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Measured Counrrys Target *lReferred Note (Reason 
Location Item Unit value to be International Frequency Method of excess of 

Value Standard'6 
applied Standard the standard) 

COD(Cr) ppm 6.6 determined by Value 60 APHA 52200 Method 

BOD ppm 1.32 MONREq determined by 15 APHA-52108 Method 

T-N ppm 6.0 MOl) 0.1 HACH Method 10072 

T-P ppm 0.10 0.04 APHA 4500-PE 

Color Co.Pt 0.27 API lA 2120C 

Odor Co.Pt VI APHA 21508 

Total coliforms MPN/ lOOml 49 7.5x1()> APHA 9221 8 

*1Remark: Referred to the Vietnam Standard (EIA Report), Reference to the Wate r Quality Y!onitoring Report, October 2018. 

"2Remark: In SW-1 and SW-5, SS are higher than the target value due to the expected reason i) surface water run-off from bare land in Zone A ii) influence by water from the 

downsb·ea m of retention pond (SW-1) due to flow back by tidal fluctuation. 

"lRemark: In SW-1 and SW-5, Total coliform are higher than the target value due to lhe expected reason-i) the potential expected reason might na tural bacteria existed in all area 

of Zone-A because there are various kind of vegetation and creature such as birds, and small animals in and along the retention canals and retention ponds. Total colifom1 do not 

affect human health directly, self-monitoring for E. Coli analysis was carried out to identify health impact b)' coliform bacteria. As for the result of E. Coli for SW1 was 11 & SW5 

was 46 and they were under the reference under target value. It is considered that there is no significant impact to human health. 

*4 Remark: In SW-2, SW-3 and SW-4, the results of SS are higher than the target value due to the expected reason i) delivered from upstream area such as natural origin and 

wastewater from local industrial zone which outside of Thilawa SEZ ii) influence by water from the downstream of monitoring points due to flow back by tidal fluctuation. 

"5Remark: For reference monitoring points (SW-2, SW-3 and SW-4), the result of total coliforms is higher than the standard due to two expected reason: i) runoff of animal waste 

from the undeveloped area and delivered from local industrial zone and illegal dumping site from outside of Thilawa SEZ in the upstream area ii) delivered from surrounding 

area by tidal effect. 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 

·=--;::::,e .... result of E. Coli SW2 was 2, SW3 was 79 and SW-4 was 63 and they were under the reference under target value. It is considered that there is no significant impact to human 
~<?-JAP~ 
~ 
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latural Recourses and Environmental Conservation submitted the National Emission Quality Guidelines (NEQG) 

for environmental guidelines. The guidelines filled as the country standards in the environmenta l monitoring form. 

2)(b) Water Quality- December 2018 

Measuring Point: Effluent of Wastewater 

-Are there any effluents to wate.r body in this monitoring period? !21 Yes, o No 

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

Measure Country's Target *1 Referred 
Location Item Unit value to be lnternation Frequency Method 

d Value Standard applied al Standard 
Temperature oc 28 < 3 (increase) Max-W Instrument Analysis ~1ethod 

pH - 7.4 6-9 5.0-9.0 Instrument Analysis .\llethod 

ss mg/ 1 s 50 Max 50 APHA 25400 Method 

DO mg/1 7.93 - - >=4 Instrument Analysis Method 

BOD mg/1 4.88 50 Max20 APHA-52108 Method 

SW-1 COD(Cr) mg/ 1 17.1 250 Max70'' APHA 52200 Method 

TotaJ Coliform"' MPN/ 10 5-10 400 Max400 7.5x1()) APHA-92218 Method 

T-~ Oml 3.9 - Max 80 Twice in one HACH Method 10072 

T-P mg/ 1 0.065 2 - year APHA 4500-P E Method 

Color mg/ 1 3.21 - ~1ax 150 APHA-2.120C ~1ethod 

Odor Co.Pt 2 - - APHA-2.1508 Method 

HS12 CoPt 1 Maxl HACH 8131 Method 

Oil and Crease mg/1 <3.1 10 Max5 APHA-55208 Method 
-------··--

8 
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Measure Country's Target *lReferred Note (Reason 
Location Item Unit value to be Internation Frequency Method of excess of 

d Value Standard applied al Standard the standard) 

Formaldehyde mg/ 1 O.Q15 - Maxl USEPA Method 420.1 Method 

Phenols mg/ 1 < 0.1 0.5 Maxl APHA 3120B 

Free Chlorine mg/ 1 <0.1 02 Maxl HACH S131 

Zinc mg/ 1 ~ 0.002 2 MaxS APHA-31206 Method 

Chromium mg/ 1 s0.002 0.5 Max 0.5 APHA-31206 Method 

Arsenic mg/1 ~ 0.01 0.1 Max 0.25 APHA-31208 Method 

Copper mg/1 ~0.002 0.5 Maxl APHA-31206 MeU1od 

Mercury mg/ 1 ~0.002 O.Ql Max0.005 APHA-31206 Method 

Cadmium mg/ 1 ~ 0.001 0.1 Max0.03 Twice in one APHA-31208 Method 

Barium mg/ 1 0.03 - Max1 year APHA-31208 Method 

Selenium mg/ 1 s 0.01 0.1 Max0.02 APHA-31206 Me thod 

Lead mg/ 1 ~ 0.002 0.1 Max0.2 APHA-31208 Method 

Nickel mg/ 1 0.002 0.5 Max 0.2 HAOi 8027 Method 

Cyanide mg/1 < 0.002 1 Max 1 APHA 4500 CL G Method 

Sulphide mg/1 0.010 1 Max 1 HACH 8131 Melhod 

SW-1 Iron mg/1 0.276 3.5 Max 3.5 APHA 3120 B 1CP Method 

Total Dissolved Solids mg/ 1 364 - Max 2000 APHA 2540C McU1od 

Total Residual Chlorine mg/ 1 < 0.1 - Max 0.2 APHA 4500-CI G Method 

-- Chromium (Hexavalent) mg/ 1 <0.05 0.1 Max 0.1 Spectrometric Method 

.t."~JAJ~ Ammonia mg/ 1 0.023 10 Max 10 HAOi 10205 Metllod 

~ ~l] ~i ~ ~I) Fluoride mg/ J 1.231 20 Max20 APHA 4110 B Method 

~ b $/ 
9 
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. ,. 
7 Target *lReferred Note (Reason 

~ 
Location Item Unit Measure Country's value to be Internation Frequency Method of excess of 

d Value Standard applied al Standard the standard) 

Silver $0.002 0.5 Max 0.5 APHA 3120 B ICP Method 

SW-5 Temperature oc 29 < 3 (increase) Max40 Instrument Analysis Method 

pH - 8.9 6-9 5.0-9.0 Instrument Analysis Method 

SS2 mg/ 1 120 50 MasSO APHA 25-lOD Method 

DO mg/1 9.05 - - Instrument AnaJys1s Method 

BOD mg/ 1 126 50 Max: 20 APHA-52108 Method 

COD(Cr) mg/ 1 27 250 Max 70'' >=~ T wice in one APHA 52200 Method 

Total Col.ifom11 MPN/ 10 92,lXlO 400 Max:400 year APHA-9221 B Method 

T-N Oml 3 - Max: 80 HACH Method 10072 

T-P mg/1 0.117 2 - 7.5>< lOl APHA 4500-P E Method 

Color mg/1 3.2 - Max150 APIIA-2120C Method 

Odor Co.Pt 1.4 - . APHA-21506 Method 

SW-5 HS CoPt 1 :\<taxi HACH 8131 Method 

OilandGr~ mg/1 <3.1 10 Max5 APHA-55208 Method 

Fom1aldehyde mg/1 0.09-1 - Maxl USEPA Method 420.1 ~lethod 

Phenob mg/1 0.18 0.5 Ma."< 1 APHA3120B 
-----

10 
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Measure Country"s Target *1Referred Note (Reason 
Location Item Unit value to be Internation Frequency Method of excess of 

d Value Standard applied al Standard the standard) 
Free Chlorine mg/1 <0.1 0.2 Maxl HACH8131 

Zinc mg/1 s0.002 2 Max 5 APHA-31206 Method 

Chromium mg/ 1 S0.012 0.5 MaxO.S APHA-3UOB Method 

Arsenic mg/ 1 sO.Ol 0.1 Max0.25 Twice in one APHA-31208 Method 

Copper mg/ 1 S0.002 0.5 Maxl year APHA-31208 Method 

Mercury mg/ 1 s0.002 O.Q1 Max0.005 APHA-31208 Method 

Cadmium mg/1 S0.002 0.1 Max 0.03 APHA-31208 Method 

Barium mg/ 1 0.042 - Maxl APHA-31206 Method 

Selenium mg/1 so.m 0.1 Max0.02 APHA-31206 Method 

Lead mg/ 1 50.002 0.1 Max0.2 APHA-31208 Method 

Nickel mg/1 S0.014 0.5 Max0.2 H AC H 8027 Method 

Cyanide mg/1 0.011 1 Maxl APHA 4500 CL G Method 

Sulphide mg/1 0.191 1 Maxl HACH 8131 Method 

lron·lo mg/ 1 5.3-lo 3.5 Max3.5 APHA 31208 ICP Method 

Total Dissolved Solids mg/1 182.2 - Max2000 APHA 2540C Method 

Total Residual Chlorine mg/ 1 0.1 . Max0.2 APHA 4500-0 G Method 

Chromium (Hexavalent) mg/ 1 < 0.5 0.1 Max 0.1 Spectrometric Method 

Ammonia mg/ 1 0.637 10 MaxlO HACH 10205 Method --
~~r~ Fluoride mg/ 1 0.415 20 Max20 APHA 4110 B Method 

1G ~t il Silver mg/ 1 S0.002 0.5 MaxO.S APHA 31208 ICP Method 

~ ~Jin }l 27 < 3 (increase) Instrument Analysis Method ··* '( ~ Temperature oc ~ ~" Max40 
:t/~~tn JN ~~ 

11 
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MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

Measure Country's 
Target ,.1Referred Note (Reason 

Location Item Unit value to be lntemation Frequency M ethod of excess of 
d Value Standard applied al Standard the s tandard) 

Barium mg/1 0.012 - Ma'\ 1 APHA-31208 Method 

Sclemum mg/1 s O.Ql 0.1 Max0.02 APHA-31208 Method 

Lead mg/1 0.006 0.1 Max0.2 APHA-31208 Method 

Nickel mg/1 0.004 0.5 Max0.2 HACH 8027 Method 

SW-6 Cyanide mg/1 < 0.002 1 Mnxl API IA 4500 CL C Method 

Sulphide mg/ 1 < 0.005 1 Max l HACH 8131 Method 

Iron mg/1 0. 12 3.5 Max 3.5 APHA 312081CP Method 

Total D1ssolvcd Solids mg/1 -126 - Max2000 APHA 2540C Method 

Total Res1dual Chlorine mg/ 1 0.1 - Max 0.2 APHA 4500-CI C Method 

Chromium (Hexavalent) rng/ 1 <0.05 0.1 Max0.5 Spcctromctnc Method 

Ammo Ilia rng/1 <0.007 10 Max 10 HACH 10205 Method 

Fluoride mg/ 1 1.557 20 Max20 APHA 4110 B Method 

Silver s0.002 0.5 MaxO.S APHA 3 1208 ICP ~lethod 

S\\"-2 Temperature oc 24 <3 (incre~) Max-tO Instrument AM lysis Method 

(Reference pH - 8.2 6-9 5.0-9.0 Instrument All3lysis Method 

Point) ss mg/ 1 46 50 Mas30 APHA 2540D Method 

DO mg/1 8.44 - - >=4 lnstrurnell t Analysis Method 

BOD mg/1 4.63 50 Max 20 APHA-52106 Method 

COD(Cr) mg/1 20 250 Max7o•· APHA 52200 Method 

~~~IN Total Coliform·• MPN/ 10 160.000 400 Max400 7.5xl()l APHA-922113 Method 

m~~~ T- Ornl 1.1 - Max SO HACH Method 10072 

'~ u 
~ ~ 13 
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Measure Country's 
Target *1Referred Note (Reason 

Location Item Unit value to be lnternation Frequency Method of excess of 
d Value Standard applied al Standard the standard) 

T-P mg/ 1 < 0.05 2 - APHA 4500-P E Method 

Color mg/ 1 4.13 - Max150 Twtce m one APHA-2120C Method 

Odor Co.Pt 1.4 - - year APHA-21508 Method 

liS - - 1 Max1 HACH8131 Method 

Oil and Grease mg/ 1 < 3.1 10 Max5 APHA-55208 Method 

Formaldehyde mg/ 1 0.028 - Max1 USEPA Method 420.1 Method 

Phenols mg/1 O..t 0.5 Max1 APHA31208 

Free Chlorine mg/1 < 0.1 0.2 Max1 HACH8131 

Zinc mg/1 S0.002 2 Max5 APHA-31..'06 Method 

Chromiwn mg/ 1 S0.002 0.5 Max0.5 APHA-31206 Method 

Arsenic mg/ 1 SO.Ol 0.1 Max0.25 APHA-31208 Method 

Copper mg/ 1 s0.002 0.5 Max 1 APHA-31208 Method 

SW-2 Mercury mg/1 S0.002 0.01 Ma.x 0.005 APHA-31208 Method 

(Reference Cadmium mg/ 1 S0.001 0.1 Max0.03 APHA-31208 Method 

Point) Barium mg/ 1 0.074 - Maxl Twice in one APHA-31208 Method 

Selenium mg/1 so.m 0.1 Max0.02 year APHA-31206 Method 

Lead mg/1 S0.002 OJ Max0.2 APHA-31206 Method 

Nickel mg/1 0.006 05 Max0.2 HACH 8027 Method 

Cyanide mg/1 0.003 1 Maxl APHA 4500 CL G Method 

Sulphide mg/ 1 0.033 1 Max1 HACH 8131 Method 

Iron mg/1 1.462 3.5 1\!ax3.5 APHA 31206 ICP Method 

14 
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Measure Country's Target *lReferred Note (Reason 
Location Item Unit value to be Intemation Frequency Method of excess of 

d Value Standard applied al Standard the standard) 

Total Dissolved Solids7 mg/1 2768 - Max2000 APHA 2540C Method 

Total Residual Chlorine mg/1 0.1 - Max 0.2 APHA 4~ G Method 

Chromium (Hexavalent) mg/1 < 0.05 0.1 Ma.x 0.5 Spectrometric Method 

Ammonia mg/1 0.360 10 Max 10 HACH 10205 Method 

Fluoride mg/ 1 0.490 20 Max20 APHA 4110 8 Method 

Silver ~0.002 0.5 Max 0.5 APHA 31208 ICP Method 

SW-3 Temperature oc 24 < 3 (increase) Max40 ll\Strumen t Analysis Method 

(Reference pH - 8.1 6-9 5.0-9.0 Instrument Analysis Method 

Point) ss·s mg/1 1% 50 Mas 30 APHA 2540D Method 

DO mg/ 1 8.35 - - Instru ment Analysis Method 

BOD mg/1 3.35 50 Max20 APHA-52106 Method 

COD(Cr) mg/ 1 16 250 Max 7(}1. >=4 APHA 5220D Method 

Total Coliform"6 MPN/ 10 35,000 400 Max400 Twice in one APHA-9221 B Method 

T-N Oml 2.1 - Max SO year HACH Method 10072 

T-P mg/1 < 0.05 2 - 7.Sx1()3 APHA 4500-P E Method 

Color mg/ 1 3.22 - Max 150 APHA-2120C MeU1od 

Odor Co.Pt 1 - - APHA-21506 Method 

HS - - 1 Max1 HACH 8131 Method 

b.. Oil and Grease mg/1 < 3.1 10 MaxS APHA-55208 Method 

#'~r1 Formaldehyde mg/1 0.014 - Maxl USEPA Method 420.1 Method 

! ~ ~~~ 1- ~ Phenols mg/ 1 <0.1 0.5 Max1 3 APHA3120B ~ 0 

* 0 d ~,, 
~/. ~" 15 
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Location Item 

Free OUorine 

Zinc 

Chromium 

Arsenic 

SW-3 I Copper 

(Reference Mercury 

Point) Cadmium 

Barium 

Selenium 

Lead 

Nickel 

Cyanide 

Sulphide 

lron"3 

Total Dissolved Solids"' 

Total Residual Chlonnc 

Chromium (Hexavalent) 

Ammonia 

Fluoride 

Silver 

SW-l Temperature 

Unit 

mg/1 

mg/1 

mg/ 1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/ 1 

mg/1 

mg/1 

mg/ 1 

mg/1 

mg/ 1 

mg/ 1 

mg/1 

mg/1 

mg/ 1 

mg/1 

mg/1 

mg/1 

oc 

Measure 
d Value 

< 0.1 

s 0.002 

0.014 

SO.Ol 

S0.002 

so.002 

s 0.002 

s 0.002 

SO.Ol 

S0.002 

0.022 

O.QlS 

0.05 

9.132 

~.:;.;{) 

0.1 

<0.05 

0.055 

s0.014 

so.002 

25 

Country's 
Standard 

0.2 

2 

0.5 

0.1 

0.5 

0.01 

0.1 

0.1 

0.1 

0.5 

1 

3.5 

0.1 

10 

20 

0.5 

< 3 (increase) 

Target 
value to be 

applied 

Maxl 

Max5 

Max 0.5 

Max0.25 

M.u.1 

Max O.OOS 

Max0.03 

Max1 

Max0.02 

Max 0.2 

Max 0.2 

Max1 

Max1 

Max 3.5 

Max2000 

~lax 0.2 

Max 0.5 

MaxlO 

Max20 

Max 0.5 

Max .W 

16 

*1Referred 
Internation 
al Standard 

Frequency 

Twice in one 

year 

Method 

HACH 8131 

APHA-31208 MeU1od 

APHA-31208 Method 

APHA-31208 Method 

APH.A.-31208 ~tethod 

APHA-31208 ~1ethod 

APHA-3120B .\lethod 

APHA-31208 Method 

APHA-31208 Method 

APHA-31208 Method 

HACH 8027 Method 

APHA 4500 CL G Method 

HACH 8131 Method 

APHA 31208 ICP Method 

APHA 25-WC Method 

APHA 4500-Cl G .\lethod 

Spectrometric Method 

HACH 10205 Meiliod 

APHA 4110 8 Method 

APHA 31208 ICP Method 

lnstrument Analysis Meiliod 

Note (Reason 
of excess of 

the standard) 



MYANMAR JAPAN THILAWA DEVELOPMENT LIMITED 

Measure Country's 
Target *I Referred Note (Reason 

Location Item Unit value to be Internation Frequency Method of excess of 
d Value Standard applied al Standard the standardl 

(Reference pH - 8.2 6-9 5.0-9.0 Instrument Analysis Method 

Point) SS"' mg/1 15-1 so Mas30 Twice in one APHA 2.5400 Method 

DO mg/1 7.77 - - >=4 year Instrument Analy!>is Method 

BOD mg/ 1 2.58 so Max20 APHA-52106 Method 

COD(Cr) mg/1 16 250 Max 70'' APHA 52200 Method 

Total Coliform"f> MPN/ 10 35,000 400 Max400 7.5x1()3 APHA-9221 B Method 

T-N OmJ 1.6 . Max SO HAC! I Method 10072 

T-P mg/1 <0.05 2 - APHA 4500-P E Method 

Color mg/ 1 2 63 - Max150 APHA-2120C Method 

Odor Co.Pt 1.4 - . APHA-21506 Method 

HS . - 1 Max 1 HACH 8131 Method 

Oil and G rease mg/ 1 <3.1 10 Max5 APHA-55206 Method 

Formaldehyde mg/ 1 0.022 - Maxi USEPA Method 420.1 Method 

SW-4 Phenols mg/ 1 0.17 0.5 Maxl APHA3120B 

(Reference Free Chlorine mg/1 < 0.1 0.2 Max 1 Twice in one HACH8131 

Point) Zinc mg/1 ~ 0.002 2 Max5 year APHA-31206 ~tethod 

Chromium mg/ 1 0.008 0.5 Max 0.5 APHA-31208 Method 

Arsenic mg/1 ~ 0.01 0.1 Max0.25 APHA-31206 Method 

Copper mg/1 ~0.002 0.5 Max1 APHA-31208 Method 

~ · Mercury mg/1 ~0.002 0.01 Max 0.005 APHA-31208 Method 

~"~ .-!3! ~ ~~ rn Ci!dmium mg/1 ~ 0.002 0.1 Max0.03 APHA-31206 Method 

1 ~ 11 
~ 17 
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Location Item 

Barium 

Selenium 

Lead 

Nickel 

Cyanide 

Sulphide 

Iron-s 

Total Dissolved Sohds~ 

Total Residual Chlonne 

Chromium (Hexavalent) 

Ammonia 

Fluoride 

Silver 

GW-1 I TempeTatu.re 

(Reference I pH 

Point) I SS 

00 

BOD 

COD(Cr) 

Total Coliform£" 

T-N 

Unit 

mg/ 1 

mg/1 

mg/ 1 

mg/1 

mg/1 

mg/ 1 

mg/ 1 

mg/1 

mg/1 

mg/ 1 

mg/ 1 

111),1/ 1 

•c 

mg/ 1 

mg/ 1 

mg/1 

mg/ 1 

MPN/ 10 

Om I 

Measure 
d Value 

0.058 

so.m 

s 0.002 

0.014 

0.015 

0.018 

o.-os 

"'1592 

0.1 

<0.005 

0.035 

0.423 

so.002 

32 

7.7 

2 

6.51 

1.57 

72 

920 

21 

Country's I Target 
Standard value 'to be 

applied 

0.1 

0.1 

0.5 

1 

1 

3.5 

0.1 

10 

20 

0.5 

Non e 

(Available 

Guideline 

value 

determined 

by 

~JO:--'REQ 

Maxl 

Max0.02 

Max 0.2 

Max 0.2 

Maxl 

Ma:..1 

Max 3.5 

Max2000 

Ma>.0.2 

Max 0.5 

Max 10 

Max 20 

Max 0.5 

Max40 

5.0-9.0 

t-lax30 

l\lax20 

Ma>. 70'" 

Max-WO 

Max SO 

18 

*1Referred 
Internation 
a1 Standard 

>=-l 

7.5x1()) 

Frequency 

Twice Lllone 

year 

Method 

API IA-31208 Method 

APHA-31206 Method 

APHA-31208 Method 

HACH 8027 Method 

APHA 4500 CL G Method 

HACH 8131 :vtethod 

APHA 31206 ICP Method 

APHA 25-WC 1\lethod 

APHA 4500-0 G Method 

Spectrometric :'vlethod 

HACH 10205 Method 

APHA 411 0 B Method 

APHA 31208 JCP Method 

Instrument Analysis Method 

Instrument Analysis Method 

APHA 25400 Method 

Instrument Analysis Method 

APHA-52108 ~lethod 

APHA 52200 ~1ethod 

APIIA-9221 B Method 

HACH Method 10072 

Note (Reason 
of excess of 

the standard) 



MYANMAR JAPAN TmLAWA DEVELOPMENT LIMITED 

Measure Country's 
Target *1Referred Note (Reason 

Location Item Unit value to be Intemation Frequency Method of excess of 
d Value Standard applied a1 Standard the standard) 

T-P mg/1 0.09 - APHA 4500-P E MeUtod 

Color mg/1 0 Maxl50 APHA-2120C Method 

Odor Co.Pt 1..1 - APHA-21508 Method 

HS - - Maxl HACH 8131 Method 

Oil and Crease mg/1 < 3.1 MaxS APHA-55208 Method 

Fomlaluehyde mg/1 0.015 Max l USEPA Method 420.1 Method 

Phenols mg/1 < 0.1 Max 1 APHA3120B 

Free Chlorine mg/ 1 < 0.1 Maxl HACH8131 

Zinc mg/ l < 0.002 Max5 APHA-31208 Method 

Chromium mg/ 1 S0.002 Max 0.5 APHA-31208 Method 

Arsenic mg/1 sO.Ol Max 0.25 APHA-31208 Method 

Copper mg/ 1 s0.002 Maxl APHA-31208 Method 

Mercury mg/1 S0.002 Max0.005 APHA-31208 Method 

Cadmium mg/1 S0.002 Max 0.03 Twice in one APHA-31208 1\lethod 

Barium mg/1 0.08 Maxl year APHA-31208 Method 

CW-1 Selenium mg/ 1 SO.Ol Max 0.02 APHA-31208 Method 

(Reference Lead mg/ 1 S0.002 Max0.2 APHA-31208 Method 

Point) Nickel mg/1 S0.002 Max0.2 HACH 8027 Method 

Cyanide mg/1 < 0.002 Maxl APHA 4500 CL C Method 

Sulphlde mg/1 < 0.005 Max 1 HACH 8131 Method 

~~R~~ Iron mg/1 0.474 Max 3.5 APHA 31208 ICP MeU1od 
~ ~)'~ 

~ ~I) 19 ~ ;:. 
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Measure Country's 
Target *1Referred Note (Reason 

Location Item Unit value to be I nternation Frequency Method of excess of d Value Standard applied al Standard the standard) 
Total Disso lved Solids mg/1 1,602 Max 2000 APHA 2.540C Method 

To tal Rcstdual Chlorine mg/1 <0.1 Max 0.2 APHA 4500-C! C Method 

Chromium (Hexavalent) mg/1 < 0.05 Max 0.5 Spectrometric Method 

Ammorua mg/1 2.150 ~tax 10 HACH 10205 ~1elhod 

Fluo.ride mg/1 0.059 Max 20 APHA 4110 B ~tcthod 

Silver mg/1 S0.002 Max 0.5 APHA 31206 ICP ~lclhod 

" 1Remark: Referred to the Vietnam Standard (EIA Report), Reference to the Water Quality Monitoring Report, December 2(}18. 

"2Remark: In SW-5, suspended solids are higher than the target value due to the expected reason- i) surface water run-off from bare land in Zone A. 

'3Remark: ln SW-1 and SW-5, Total coliform are hjgher than the target value due to the expected reason- i) the potential expected reason mjght natural bacteria existed in all area 

of Zone A because there are various kinds of vegetation and creature such as birds and small animals in and along the retention canals and retention pond and ii) influence by 

water from the downstream of retention pond (SW-1). 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 for SWl was 4 & SWS was 7.8 a nd they were under the reference under target value. It is considered lhat there is no 

significant impact to human health. 

'4Remark: In SW-6, coliform was higher than target value due to incidental case because total coliform monitoring results in the previous month was complied with ta rget value 

and we took countenneasure as additional monitoring. Result of additional monitoring was lower than target value (<1.8). 

'5Remark: For reference monitoring points (SW-3 and SW-4), the result of suspended solids is higher than the target value due to two expected reason: i) deliverc.>d from upstream 

area such as natural origin and wastewater from the other industrial area outside of Thilawa SEZ and ii) influence by water from dm-vnstream of monitoring points due to flow 

back by tidal Ouctualion. 

'6Remark: For reference monitoring points (S\V2, SW-3 and S\\"-4), the result of total coliform is higher than the target value due to two expected reason: i) runoff of animal waste 

from the undeveloped area and delivered from local industrial zone and illegal dumping site from outside ofThilawa SEZ in the upstream area ii) delivered from surrounding 

area by tidal effect Total coliform do not affect human health directly, self-monitoring for E.Coli analysis was carried out to identify health impact by colifom' bacteria. As for 

20 
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the result of E. Coli for SW2 was 6.8, SW3 was 26 & SW4 was 32 and they were under the reference under target value. it is considered that there is no significant impact to human 

health. 

"7Remark: For reference monitoring points (SW"2, SW-3 and SW-4), the result of total dissolved solids is higher than the target value due to two expected reason: i) delivered from 

upstream area such as natural origin and wastewater from the other industrial area outside of Thilawa SEZ and ii) influence by water from downstream of monitoring points due 

to flow back by tidal fluctuation. 

1lRemark: For reference monitoring points (SW-3 and SW-4), the result of iron is higher than the target value due to the expected reason of natural origin (iron can reach out from 

the soil by run-off). 

'9Remark: In GW-1, Total coliform are higher than the target value due to the expected reason- i) the poor maintenance of well which can increase the risk of bacteria and other 

harmful organisms ii) the weU was not operated regularly and didn't use for local people long time. Total co liform do not affect human health d irectly, self-monitoring for E. Coli 

analysis was carried out to identify health impact by coliform bacteria. As for the result ofE.Coli for GWl was 11 a nd it was under the reference under target value. It is considered 

that there is no significant impact to human health. 

· toRernark: In SW-5, iron result is higher than target value due to expected reason of natural origin (iron can reach out from the soil by run-off). 

2)(c) Water Quality - Feb 2019 

Measuring Point: Effluent of Wastewater 

-Are there any effluents to water body in this monitoring period? 0 Yes, o No 

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

Measured Country's 
Target *I Referred Note (Reason 

Location Item Unit value to be International Frequency Method of excess of 
Value Standard 

applied Standard the standard) 

SW-1 pH - 7.5 6-9 5.0-9.0 Instrument Analysis Method 

$S2 ppm 64.0 50 Max.30 Once in two APHA 25400 Method 

~'~ __!_AJ: ~ DO ppm 6.58 - - >=4 months lnstrwnent Analysis Method 

-1:/~ j COD(Cr) ppm 20 250 Max.70 APHA 52200 Method 
~: ~ l~l\ 

c.r. l-j 'l u 
2.1 ~v. t:1 ~ ' 7) :? 
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Location 

SW-5 

SW-6 

~~MjTD 

Item 

BOD 

T-N 

T-P 

Color 

Odor 

Total coliforms"l 

pH 

55"1 

DO 

COD(Cr) 

BOD 

T-N 

T-P 

Color 

Odor 

Total coliforms 

pll 

ss 
DO 

COD(Cr) 

BOD 

MYANMAR JAPAN T HILAWA D EVELOPMENT LIMITED 

Target *1Referred Note (Reason 
Unit Measured Country's va lue to be International Frequency Method of excess of 

VaJue Standard applied Standard the standard) 

ppm 3.88 50 Max.20 APHA-52108 Method 

ppm 13.1 - Max. SO HACH Method 10072 

ppm 0.26 2 - APHA 4500-P E Method 

Co.Pt 4.61 - - 7.5x1()3 APHA 2120C ~1ethod 

Co.Pt 1.4 - - APHA 21506 Method 

~IP:-.1/lOOml l.t>ol• 400 Max.-100 APHA 92216 ~lethod 

- 82 6-9 5.0-9.0 Instrument Analy!>is ~lcthod 

ppm 98 50 Max.30 APHA 2.5-IOD Method 

ppm 6.63 - - Instrument Analysis Method 

ppm 52 250 Max.70 APHA 5220D Method 

ppm 4.08 so Max.20 >=-1 O nce i.n two APHA-52106 Method 

ppm 1.6 - Max.SO months HACH Method 10072 

ppm <0.05 2 - APHA -1500-P E Method 

Co.Pt 3.92 - - APHA 2120C Method 

Co.Pt 2 - - APHA 21506 Method 

MPN/100ml 350 -100 Max.400 7.Sx1()3 APHA 9221 B Method 

- 7 6-9 5.0-9.0 Instrument Analysis Method 

ppm 2 50 Max.30 >-4 APHA 2.5-IOD Method 

ppm 7.14 - Once in two 
lnstrumcnt Analysis Method -

months 
ppm 19.6 250 ~1ax.70 APHA 5220D ~lethod 

ppm l.n 50 Max.20 APHA-52108 Method 

22 
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Measured Country's 
Target *lReferred Note (Reason 

Location Item Unit value to be International Frequency Method of excess of 
Value Standard applied Standard the st.andard) 

T-N ppm 13.1 - Max.80 HACH Method 10072 

T-P ppm 0.985 2 ·- 7.5x1Q3 APHA 4500-P E Method 

Color Co.Pt 1.86 - - APHA 2120C Method 

Odor Co.Pt 2 - - APHA 21506 Method 

Total coliforms MPN/100ml < 1.8 400 Max.400 APHA 9221 B Method 

SW-2 pH - 7.8 6-9 5.0-9.0 Instrument Analysis Method 

(Reference ss ppm 28 50 Max.30 APHA 2540D Method 

Point) 
DO ppm 3.97 Instrument Analysis Method - -
COD(Cr) ppm 119 250 Max.70 APHA 5220D Method 

BOD ppm 15.41 50 Max.20 >=4 Once in two APHA-52106 Method 

T-N ppm 1.9 - Max.SO months HAOi Method 10072 

T-P ppm 0.289 2 - APHA 4500-P E Method 

Color Co.Pt 21.86 - - APHA 2120C Method 

Odor Co.Pt 2 - - APHA 21506 Method 

Total coliforms"5 MPN/ JOOml >loO.OOO 400 Max.400 APHA 9221 B Method 

SW-3 pH - 7.2 6-9 5.0-9.0 Instrument Analysis Method 

(Reference S$"4 ppm 254 50 Max.30 >=4 APHA 2540D MeU10d 

Point) 
DO ppm 5.63 - - Once in two Instrument Analysis Method 

COD(Cr) ppm 27.5 250 Max.70 months APHA 5220D Method 
~ 

~ ~~R~ BOD 3.79 so Max.20 APHA-52106 Method 

~ ft~ 
ppm 

T-N ppm 9.1 - Max. SO HAm Method 10072 
~ 
J...j rc/ 

~ 
tJ ~ - 23 
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Measured Country's 
Target *lReferred Note (Reason 

Location Item Unit value to be Intemational Frequency Method of excess of 
Value Standard applied Standard the standard) 

1 -P ppm 0.155 2 - APHA 4500-P E Method 

Color Co.Pt 3A9 - - APHA 2120C Method 

Odor Co.Pt 2 - - APHA 21506 Method 

Total coliforms-• !V1PN/100ml 24,00C1 400 Max.400 APHA 92216 Method 

SW-4 pH - 7.8 6-9 5.0-9.0 Instrument AnaJysis Method 

(Reference ss~ ppm ltH 50 Max.30 APHA 2540D Method 

Point) 
DO ppm 5.-!3 Instrument Analysis Method - -
COD(Cr) ppm 21.1 250 Max.70 APHA 5220D Method 

BOD ppm 289 50 Max.20 >=4 O nce in two APHA-52106 Method 

T-N ppm 4.1 - Max.80 monU1s HACH Method 10072 

T-P ppm 0.103 2 - APHA 4500-P E Method 

Color Co.Pt 263 - - APHA 2120C Method 

Odor Co2t 2 - - APHA 2150B Method 

TotaJ coliforrns·> MPN/ lOOml 92,000 400 Max.400 APHA 9?~'1B Method 

GW-1 pH - 7.9 5.5-9.0 Instrument AnaJysis Method 

(Reference ss ppm 4 
None 

None 50 APHA 2540D Method 

Point) 
DO ppm 5.71 (Available 

(Available 
>=4 instrument Analysis MeU1od 

Guideline Guideline Once in two 
COD(Cr) ppm 33.5 60 APHA 5220D Method 

vaJue Value months 
BOD ppm 1.56 15 APHA-.52106 Method 

determined by determined by 
T-N ppm 25 MONREQ - HACH Method 10072 

MOl) 
T-P ppm 0.063 - APHA 4500-P E Method 

-

211 
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Measured Count:rys Target *lReferred Note (Reason 
Location Item Unit value to be International Frequency Method of excess of 

Value Standard 
applied Standard the standard} 

Color Co.Pt 0.37 - API LA 2120C Method 

Odor Co.Pt 1.4 - API lA 21506 Method 

Total coliforms MPt / 100ml 70 7.5x1()3 APHA 92216 Method 

1*Remark: Referred to the Vietnam Standard (ElA Report), Reference to the Water Quality Monitoring Report, Feb 2019. 

"2Remark: In SW-1 and SW-5, suspended solids are higher than the standard due to the expected reason- i) surface water run-off from bare land in Zone A and ii) innuence by 

water from lhc downstream of retention pond due to flow back by tidal fluctuation. 

"3Rema rk: In SW1, Total coliform is higher than the standard due to the expected reason i) the potential expected reason might natural bacteria existed in all a rea of Zone A 

because there are various kinds of vegetation and creature such as birds, and small animals in and along the retention canals and retenlion ponds ii) the second suspect might 

influence by water from the downstream of retention pond (SWl). 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 for SW1 was 4 and it was under the target value. It is considered that there is no significant impact to human 

health. 

-4Remark: For reference monitoring points SW3 and SW-4, the result of suspended solids is higher than the standard due to two expected reason: i) delivered from upstream area 

such as natural origin and wastewater from the local industrial zone which outside ofThilawa SEZ and ii) influence by water from downstream of monitoring points due to flow 

back by tidal effect. 

"SRemark: For reference monitoring points (SW-2, SW-3 and SW-4), the result of total coliforms is higher than the standard due to two expected reason: i) runoff of animal waste 

from the undeveloped area and delivered from local industrial zone and illegal dumping site from outside ofThilawa SEZ in the upstream area and ii) delivered from surrounding 

a rea by tidal effect. Total coliform do not affect human health directly, sell-monitoring fo r E. Coli analysis was carried out to identify health impact by coliform bacteria. As for 

the resul t of E. Coli forSW2 was 4, SW3 was <1.8 &SW4 was 14 and they were under the reference under target value. It is considered that there is no significant impact to human 

health. 
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Situations environmental report from tenants 

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

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

Contents of Issues on Soil Contamination Countermeasures 

Regular Soil Contamination Monitoring conducted and attached 

the Report in Appendix. I 

4) Noise 

Remarks: According to EIA report, Chapter 4- Table 4-2.2, monitoring plan is one time each in dry and wet season (First 3 years after operation stage). 

ln the environmental monitoring report (Phase-1, operation phase) No.1, one time noise and vibration monitoring survey is finished as a record and 

there is no excess the standard in all of survey points. There is not much operation stage industry in current and monitoring will start after consult 

with environmental expert. 

Noise Level (Along the Thilawa Development Road) 
--- -

Measured Measured Target value *Referred 
Note 

Location Item Unit Value Value 
Country's to be International Frequency Method (Reason of 

(Mean) (Min~Max) 
Standard applied Standard 

excess of the 
standard) 

Leq (day) dB( A) 58 57-59 75 One time each 
Sound Level 

NV! N/A in dry and 

Leq(eve) dB(A) 57 52-56 70 Meter 
wet season 

*Remark: Referred to the Target Noise Standard (Thilawa SEZ Zone-A EIA Report) and Reference to Noise and Vibration Monitoring Report 

(August 2018) 

Noise Level (Living Environment) 
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Measured Measured *Target Referred 
Note 

Location Item Unit Value Value Country's value to be International Frequency Method 
(Reason of 

(Mean) (Min-Max) Standard applied Standard 
excess of the 

standard) 

Leq (day) dB( A) 62 60-66 70 

NV-2 Sound Level 
Leq{eve) dB( A) 57 53-59 N/A 65 

One time each Meter 
Leq(night) dB(A) 53 44-57 60 

Leq(day) I dB(A) 47 41-52 70 
in dry and 

NV3 
wet season Sound level 

Leq(eve) dB( A) 50 48-51 ~/A 65 
Meter 

Lcq(night) dB( A) 45 41-49 60 

*Remark: Referred to the Target Noise Standard (Thilawa SEZ Zone-A EIA Report) and Reference to Noise and Vibration Monitoring Report 

(August 2018) 

Complains from Residents 

- Are there any complains from residents regarding noise in this monitoring period? o Yes, 0 No 

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

Contents of Complains from Residents Countermeasures 

5) Solid Waste (Disposal from admin complex compound) 

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

- Are there any wastes of sludge in this monitoring period? !Zl Yes, o No 

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

Date Description No. ofKgs Remarks 

April2018 General Waste Disposal 1880 Golden Dowa Eco-system Myanmar Co., Ltd 
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No. Date Description No. ofKgs Remarks 

2 October 2018 General Waste Disposal 2120 Golden Dowa Eco-system Myanmar Co.,Ltd 

3 November 2018 General Waste Disposal 2100 Golden Dowa Eco-system Myanmar Co., Ltd 

4 December 2018 General Waste Disposal 1320 Golden Dowa Eco-system Myanmar Co., Ltd 

5 January 2019 General Waste Disposal 2300 Golden Dowa Eco-system Myanmar Co., Ltd 

6 February 2019 General Waste Djsposal 2820 Golden Dowa Eco-system Myanmar Co.,Ltd 

7 March 2019 General Waste Disposal 2260 Golden Dowa Eco-system Myanmar Co.,Ltd 

Remark: Attached general waste disposal record (Admin Complex Compound) in appendix. 

Remark: Admin complex compound waste disposal reported in the Operation phase, EnvironmentaJ Monjtoring Report because the waste from common area of Thilawa 

SEZ is storing in the admin complex trash storage. Each locator will submit according to ECPP approval for the waste rusposal record fuectly to the Environmental Section, 

One Stop Service Center, Thllawa SEZ Management Committee. 

6) (a) Ground Subsidence and Hydrology- October 2018 

Water Consumption Ground Level 
Duration (Week) Quantity Unit Quantity Unit Frequency Note 

8-0ctober-2018 . m3fweek +7.136 Ill 

15-0ctober-2018 . m3/ wcek +7.136 m 

Once a week 
22..Qctober-2018 - m3/ week +7.136 m 

31-0ctober-2018 - m3/ weeJ.. +7.136 m 
----·--

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

and descript the water consumption quantity if using the tube well 
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(b) Ground Subsidence and Hydrology- November 2018 

Water Consumption Ground Level 
Duration (Week) Frequency Note 

Quantity Unit Quantity Unit 

9-November-2018 - m3/week +7.136 m 

16-November-2018 - m3/ week +7.136 m Once a week 

23- November -2018 - m3/week +7.135 m 

* Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix. 

(c) Ground Subsidence and Hydrology- Decemberr 2018 

Water Consumption Ground Level 
Duration (Week) Frequency Note 

Quantity Unit Quantity Unit 

3-December-2018 - m3jweek +7.135 m 

13- December -2018 - m3/ week +7.135 m 

I Once a week 
20- December -2018 - m3/week +7.135 m 

27- December -2018 - m3j week +7.135 m 

*Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix. 

(d) Ground Subsidence and Hydrology- January 2019 

Water Consumption Ground Level 
Duration (Week) Frequency Note 

Quantity Unit Quantity Unit 

8-January-2019 - m3/week +7.135 m 

! 
~ 

"* 

j~~-January-2018 - m3/week +7.135 m Once a week 

~~·ruy-2018 - m3/w" k • 7.135 m 

0 t<s: Attached ground subsidence monitoring status (Operation Phase) in appendix. 
0 
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round Subsidence and Hydrology- February 2019 

Water Consumption Ground Level 
Duration (Week) 

Quantity Unit Quantity Unit 

1-February-2019 - m3/week +7.135 m 

8-Fcbruary-2019 - m3/week +7.134 m 

15-February-2019 - m3/week +7.134 m 

29-February-2019 - m3/ week +7.135 m 

• Remarks: Attached ground subsidence monitoring status (Operation Phase) in appendix. 

(f) Ground Subsidence and Hydrology- March 2019 

Water Consumption Ground Level 
Duration (Week) 

Quantity Unit Quantity Unit 

4-March-2019 - m.1jweek +7.135 m 

16-March-2019 - m3/ weck +7.136 m 

23-March-2019 - m.1jweek +7.136 m 

30-March-2019 - m3/ wcek I +7.136 m 
~- -~-- ~~--·-··-

• Remarks: Attached ground subsidence monitoring status (Operation Phase} in appendix. 
~ ~~ '-~-

7} Offensive Odor (only ope.ration phase) Not Applicable at Construction Phase Report 

Complaints from Residents 

Frequency 

Once a week 

Frequency 

Once a week 

---~ 

-rue there any complaints from residents regarding offensive odor in this monitoring period? o Yes, ;z!No 

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

Contents of Complaints from Residents Countermeasures 
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Situations environmental report from tenants Not Applicable at Construction Phase Report 

-Are there any serious issues regarding offensive odor in this monitoring period? o Yes, !21No 

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? b2l Yes, o No 

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

Contents of Incidents Countermeasures 

An accident was occun-ed on I51h Oct 2018 at in front ofGate-2 outside road ofThilawa SEZ Zone· "MjTD take the action as pe r following: 

A.Car and motorbike were drove same direction but car was immecllat.ely turned to left side to - We called the Traffic Pouce and solved this accident. 

enter cateen and crashed motorbike. No one got injury and car was little damaged. 

An accident was occutTed on I91h November 2018 at front of A-21 site in Thilawa SEZ.Car was "MjTD take the action as pe r following: 

from Gate·2 to B-12 site and motorbike was A-21 to Gate·2 (Wrong way). So. car and motorbike - We send the motorbike driver to Thanlyin Hospital. 

were crashed face to face. Motorbike driver got leg injury and car and motorbike were damaged. 

An accident was occurred on 4th Dec 2018 at Dagon Thilawa road (Dowa road Junction) outside area 
MjTD take the action as per following: 

of Thilawa SEZ Zone-A.One motorbike was driven Dangon Thilawa road on straight and another 
- We called ambulance car and Traffic Police. 

motorbike was driven from Dowa road. And then, they crashed face to face. One of the motorbike rider 
Send the injured persons to Thanlyin hospital -

.~IU was die and another was Jjttle injury. The two motorbikes were damaged. " 

·~.f. -f~ident was occurred on 16th Dec 2018 behind Plot A-17 on Dagon Thilawa MjTD take the action as per following: 

J roa "" "' tsidc area of Thilawa SEZ Zone A.Long vehicle truck was from MITT and taxi car was from -Traffic Police arrived and solved it. 
0 
\).1 t::::> 

~. t1 ;; 31 i'l) :'? 
-'N3~~t!.O" 7 · 



({ ~ \\,\!~ MJ I U MYANMAR JAPAN TmLAWA DEVELOPMENT LIMITED 
~~ '-() 'f) ~ « g 

~''" ,,p .. ~ 
~ .-:7 

I 

t= Contents of Incidents Countermeasures 

Aung Tha Pyay traffic point. TI1ey crashed face to face. No one get injury and both car \Yere damaged. - T~ffic Police was carried the taxi car and long vehicle to police I 

But taxi driver was run away. stahon .. 

An accident was occurred on 24th jan 2019 at back side of Admin Building car parking in Thilawa SEZ MjTD take the action as per following: I 

Zone A. One car was come from sub gate to Admin Building and another car was going out from car - 1'\cgotiate between two parties. 

parkil!g. And then, they crashed. Nobody was not injury but one car was damaged. -Remind to drive carefully in furture. 

An accident was occurred on 25th jan 2019 one motorbike was happened the accident in front of \lain MjTD take the action as per following: 

Gate on Dagon Thilawa road outside area of Thilawa SEZ A. One person got injury. -We called ambulance car. 

- Send the injured persons to ThanJyin hospital. 

An accident was occurred on 3rd Feb 2019 two motorbikes were happened the accident in f ronl of G&G MjTD take the action as per following: 

store on Thilawa Development road outside area of Thilawa SEZ A. They drove same direction from -Negotiate between two parties. 

Thilawa Development road. The two persons got small injury and two motorbikes were I ittle damaged. - Remind to drive carefully in furture and explained the traffic rule. 

An accident was occurred on 8th Feb 2019 a car and motorbike were happened the accident in front of 
" MjfD take the action as per follolving: 

WPP] unction. They drove same direction from Gate-2. A car showed his turning signa I light (left side) 

but motorbike tried to overtake the left side. So, the motorbike was slipped.Two workers from 
- Negotiate between two parties. 

motorbikes was little injury on hand and leg. 
- Remind to drive carefu~Uy in furture. 

An accident was occurred on 19th Mar 2019 motorbike and car accidence case happened in front of 
MJTD ta~ke the action as per following: 

Zone-A Gate-2. Motorbike was drove Thilawa Development road on straight line from Myanmar 
-We called ambulance car and Traffic Police. 

Marine University and car was drove from opposite direction and suddenly turned left for enter Gate-
-Send the injured persons to ThanJyin hospital. 

2. Twoperson from motorbike got injury. 

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

End of Document 
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Water Quality Monitoring Report for Development of Industrial t\Jea in Thilawa SEZ Zone A 
(Bi-Monthly Monitoring iu FY October -20 18) 

CHAPTER 1: LNTRODUCTION 

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 Thi lawa SEZ, Myanmar Japan Thilawa Development Ltd. 
(MJTD) has a responsibility to carry ou t regular monitoring in the industrial area of Zone A in accordance 
with the approved Environmental Impact Assessment (ElA) report and Environmental Management Plan 
(EMP). MJTD has implemented monitoring various environmental items with rhe speci fied time frame to 
know the environmental conditions in and around the area. As for the monitoring of the water quality, total 
seven sampling points are set for water quality survey, named SW-1 , SW-2, SW-3, SW-4, SW-5, SW-6, 
and GW-1 have been monitored in Thilawa SEZ and its surround ing area in timely manner. Among the 
seven locations, SW-1 and SW-5 are main discharging points of Thi lawa SEZ and SW-6 is discharging 
from centralized Sewage Treatment Plant (STP) which is requ ired to monitor by Environmental Monitoring 
Plan (EMoP) in ETA report of Thilawa SEZ Zone A. The remaining points SW-2, SW-3 and SW-4 are 
sampled as a reference monitoring for comparison with d ischarging points and baseline of discharged creek. 
Moreover, GW-1 is monitored as a reference of existing tube well which located in the monastc1y 
compound. Location of sampling points for water quality mon itori ng is shown in Figure 1.1-1 . 

Figure 1.1- 1 Location of Sampling Points of Wate1· Quality Monitoring 
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Water Quality Monitoring Report for Development of Industrial /\n;a in Thilnwa SEZ Zone 1\ 
(Bi-Monthly Monitoring in FY October -20 Ill) 

CHAPTER 2: WATER QUALITY MONITORING 

2.1 Monitoring Items 

Sampling points and parameters for water quality monitoring arc determined so as to cover the 
environmental monitoring plan of the £1/\ repor1 . 

Water quality sampling was carried out at seven locations. Among the seven locations, water now 
measurement was carried out at four locations (SW-1 , SW-4, SW-5 and SW-6) where can be measured by 
Current Meter. Monitoring items and sarnpling points are summarized in Table 2. 1-1. 

Table 2.1-1 Monitoring Items for Water Quality 

No. Parameters SW- 1 SW-2 SW-3 SW-4 SW-5 SW-6 GW-1 Remarks 
I pll 0 0 0 0 0 0 0 On-site measurement 
2 Water temperature 0 0 0 0 0 0 0 On-site measurement 
3 DO 0 0 0 0 0 0 0 On-site measurement 
4 BOD (5) 0 0 0 0 0 0 0 Laboratory analysis 
5 COD (Cr) 0 0 0 0 0 0 0 Lnborntory analysis 
6 Total nitrogen 0 0 0 0 0 0 0 Laboratory analysis 
7 Suspended solids 0 0 0 0 0 0 0 Laboratory analysis 
8 Total coliform 0 0 0 0 0 0 0 Laboratory anulysis 
9 Total phosphorous 0 0 0 0 0 0 0 Laboratory <Uialysi$ 
10 Color 0 0 0 0 0 0 0 Laboratory analysis 
I I Odor 0 0 0 0 0 0 0 Laborutory analysis 

12 
Escherichia Coli 0 0 0 0 0 0 0 Laboratory analysis 
(Sci f-monitoring) 

13 Flow Rate 0 - - 0 0 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. 

Table 2.2-1 Outline of S<unpling Points 

No. Station Detailed Information 
Coordinate- N-1 6° 40' 13.5". E- 96° 16' 39.8'' 

M ...... -

I SW- t t-t;;~ation - Outlet of Retention Pond 
~c. 

Survey Item -Surface water samplinl! and water now rate measurement. 
Coordinate- N- 16° 40' 20.69'' E- 96° 17' 18.04" 

2 SW-2 Location - Upstream of Shwe Pyauk Creek --Survey Item - Surface water samplin11.. 
Coordinnte- N-1 6° 40' 5.50" E- 96° 16' 4 1.60" 

3 SW-3 Location - Upstream of Shwe Pyauk Creek, ancr mixing point ofll1ilawa SEZ Zone A and Zone B. 
Survey Item - Surface water samplin~t. 

Coordinate- N-1 6° 39' 42.84". E- 96° 16' 27.42" 
4 SW-4 Location - Downstream of Shwe Pynuk Creek 

Survey Item - Surface water samplin~ and water now rate measurement. 
Coordinate- N-1 6° 40' 10.7". E- 96° 16' 22.6" ---

5 SW-5 Location - Outlet of Retention Canal 
Survey Item - Surface water sampling and water now rate meaJ>urement. 

Coordinate- N-16° 40' 27. 13". E- 96° 16' 30.68" 
6 SW-6 Location - Outlet from STP to Retention Pond 

Survey Item - Surface water sampling and \\atcr no" rate measurement. 
Coordinate- N-1 6° 40' 25.10", E- 96° 16' 3 1.70" 

7 -= ~ GW-1 Location - In Moeg~oe Swan Monru;tcry_ 
.'H~t AI~ Survey Item - Ground Water Samolin~:t 

s.BiU1:c: .~ar Koei International Ltd. 
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SW-1 

Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Monthly Monitoring in FY October -2018) 

SW-1 was collected at the discharge point of retention pond which is located in the cast ofMoegyoe Swan 
monastery. This drainHge is Jlowing from north to south and then connected to the Shwe Pyauk creek 
through earth drain. T he water quality of this monitoring point has been influenced by the water from 
downstream due to now back by tidal fluctuation. In addition, it seems that a part of wastewater from 
monastery has reached to the culvert in the SEZ area and discharging to the retention pond. 

SW-2 (Reference Point) 

SW-2 was collected at the upstream of Shwe Pyauk creek. This sampling point is located at the southeast 
of Zone A area and at the south ofDagon-Thi lawa road. The surrounding area arc Zone Bin the southwest 
and local industria l zone in the east respectively. 

SW-3 (Reference l,oint) 

SW-3 was collcctccl at the upstream ofShwe Pyauk creek after mixing point of Zone A and Zone B, which 
is flowing from cast to west and then entering into the Yangon River. The distance is about 1.2 km 
downstream of SW-2. This sampling point is located at south of Zone A area and Dagon-Thi lawa road. The 
surrounding area arc Zone B in the south and local industrial zone in the cast respectively. 

SW-4 {Reference Point) 

SW-4 was collected at the downstream of Shwc Pyauk creek, after mixing of discharge water from local 
industrial zone, construction site of Zone Band Zone A, which is flowing 'li·om east to west and then entering 
into the Yangon River. The distance is about 820 m downstream of SW-3. This sampling point is located at 
southwest of Zone 1\ area and at the south of Dagon-Thilawa road. The surrounding area are Zone B and 
local industrial zone in the east respectively. 

SW-5 

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

SW-6 

SW-6 was col lected at drain outlet of centralized STP which is located in the north of Moegyoe Swan 
monastery com pound and retention pond (S W-I). Then the treated water is flowing to the retention pond. 

GW-1 (Reference of Existing Tube Well) 

GW-1 was collected from tube well as ground wAter sample. It is located in the compound of Moegyoe 
Swan monastery. The surrounding area are Zone A in the west, retention pond in the east and Dagon­
Thilawa road in the south respectively. 
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Water Quality Monitoring Report for Development or lndustriall\rca in Thilawa SEZ Zone 1\ 
(Bi-Monthly Monitoring in FY Octnhcr -20 18) 

2.3 Monitoring Method 

All water samples were collected with cleaned sampling bott le and analyzed by the fo llowing standard 
method as shown in Table 2.3-1. All samples •..vere kept in iced boxes keeping at 2-4° C and \\ere transported 
to the laboratory. Among the parameters: water temperature. pH and DO were measured by the on-site 
instrument "lloriba. U-52" and water now rate was also conducted by using the on-s ite instrument "Tamaya 
Digital Curren t Meter" . 

Table 2.3-1 Analytic Method for Water Quality 

No. Parameter ' Method 

I Water fcmpernturc Instrument Analysis Method (lloriba. U-52, Multi Water Quality Checker) 

2 pll Instrument Analysis Method (lloriba, U-52. Multi Water Quality Cl11.:ckcr) 

3 Dissolved oxyg~.:n (00) Instrument Analysis Method (Horiba, U-52. Multi Water Quality Checker) 

4 800(5) 1\PIIA 52 10 B (5 days BOD Test) 
! 

. 

5 COD (Cr) API lA 5220D (Close RcOux Colorimetric Method) 

6 Total nitrogen (T-N) 111\CH Method I 0072(TNT Persul fate Digestion Method) 

7 Suspended solids (SS) API II\ 2540D (Dry at 103-105°C Method) 

8 Totul coli form API II\ 9221 B (Standard Total Coliform Fermentation Technique) 

9 Total phosphorous (T-P) /\Pill\ 4500-P E (Ascorbic Acid Method) 

10 Color API lA 2 120C (Spectrophotometric Method) 

II Odor API lA 2150 B (Threshold Odor Test) 

12 Escherichia Coli 1\PIIA 922 1 F (Escherichia Coli Procedure Using Fluorogenic Substrate) 

13 Flo'' Rate 
Detection of Electromagnetic Elements 

------------ --
_ffi<:t~l-time measurement by UC-200V Digital Current Meters} 

Source: Myanmor Koei International Ltd. 

2.4 Monitoring Period 

Water qua lity and water now rate monitoring were conducted on 16'11 October 20 18 and sampling time is 
shown in Table 2.4-1 lo avoid tidal eiTcct. The tide record for Yangon River, Myanmar on 16'h August 2018 
is shown in Table 2.4-2. 

Table 2.4-J Sampling Time of Each Station 

No. Station Sampling Time ~ 

I SW-1 16110/2018 15:07 

2 SW-2 16/ 10/2018 10:05 

3 SW-3 16110/2018 9:0 1 

~ SW-4 16/ 10/2018 11 :14 

5 SW-5 16110/2018 14 :44 

6 SW-6 16/10/2018 15:31 

7 OW-l 16/10/20 18 14:10 

Source: Myanmar Koci lntemational Ltd. 
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Water Quali ty Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Momhly Monitoring in FY October -20 18) 

Table 2.4-2 Tide Record for Yangon River, Myanmar 

Date T ime Height Tide Conditions 
03: 11 1.77 Low Tide 

16110/2018 
08:33 5.02 Hiah Tide 
15:5 1 1.63 Low Tide 
21:25 4.61 lligh Tide 

Source: Myanmar Port Authority, Tide Tnble for the Yangon R1vcr 
and Elephant Point, 2018. 

2.5 Monitoring Results 

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

2.5.1 Results of Water Quality at the Outlet of Sewage Treatment Plant of industrial Area 
ofTbilawa SEZ and at the Point before discharging to Creek 

As the comparison with the target val ue, the results of suspended solid (SS) and total coliform were 
exceeded than the target values. 

As for the result ofSS, the resu lt at the outlet of the centralized STP (SW-6) complied with the target value. 
It impl ied that effluents from each locator were treated well by the STP. On the other hand, results at the 
monitoring points of retention pond (SW- 1) and retention canal (SW -5) before discharging to creek, 
exceeded the target value due to the expected reasons; i) for SW-1 and SW-5: surface water run-off from 
bare land in Zone A and i i) influence by water from the downstream of retention pond (S W -l) due to flow 
back by tidal fluctuation. 

As for the result of total coliform of surface water, the resu lt at the outlet of the centralized STP (SW-6) 
compl ied with the target value. lt may prove that efnuents from each locator was treated well by the STP. 
On the other hand, results at monitoring points of retention pond (SW- 1) and retention canal (SW-5) 
exceeded the target va lue due to the expected reasons; i) the potential expected reason might natural bacteria 
existed in all area of Zone A because there are various kinds of vegetation and creature such as birds, and 
small animals in and along the retention canals and retention ponds and ii) the second suspect might be 
in f1 uence by water from the downstream of retention pond (S W- I). 

Since the composition of the total coli fo rm include bacteria from natural origin, and even after Tota l 
Coliform do not affect human health directly, self-monitoring fo r 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 tota l coliform was exceeded at 1nonitoring point of 
retention pond (SW-1) and retention canal (SW-5), but it is considered tJ1at there is no sig11 ifican t im pact on 
human health . 

On the bases of the above examinations, the fo llowing actions shall be taken to monitor the impact on human 
health; 

-To continue the self-monitoring for Escherichia coli (£ . Co li) level to identify health impact by coliform 
bacteria (While result ofTotal coliform are exceeded the target value) 

Perhaps, the possibility that water flowing through the retention canals might include overflowed water 
from some construction sites with insufficient treatment of coli fo rm should not be excluded from the 
possible cause. 
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Water Quality Monitoring Report for Development of Industrial An:<~ in fhilawa SEZ Zone A 
(Bi-Monthly Monitoring in FY October -20 18) 

I 

Table 2.5-1 Results of Water Qua lity Monitoring at Main Discha rging Gates 
and J)ischarged from Centralized STP 

Ta~el Value 

No. Parameters Unil SW- 1 SW-5 SW-6 (Referenct Value 
rur Self-

Monilorinl!) 

I Temperature ·c 34 34 31 S J5 

2 pH - 7.7 8.9 7.1 6.0- 9.0 

3 Suspended solid (SS) mg/L :\ I lJ ()() 11!0.00 6.00 50 

4 Dissolved oxygen (DO) rng/1 7.22 9.36 6.49 . 

5 BOD (5) mg/1 320 3.30 0.99 JO 

6 COD (Cr) mg/1. 9.2 11 .7 11.1 125 

MPN/ 400 7 Total colifom1 IOOml 
51,000 92.000 < 1.8 

8 Total nitrogen (T-N) rng/L 2.0 6.0 13 80 

9 ToUII phosphorous (T-P) mg/L 0. 10 om 0.20 2 

10 Color TCU 2.78 2.85 2.52 150 (True Color Unit) 
TON 

11 Odor (Threshold Odor I 2 2 . 
Number) 

12 Escherichia Coli MPNIIOOml 11 .0 46.0 < 18 
(1.000)• 

(CFU/1 OOml) 

13 Flow Rate rn'ls 0.034 0.071 0.030 . 

Note: Red color means exceeded value than target value. 

I 

I 

' 

I 

' 

' 

•Note: Based on the water utilization at discharged creek. water quality C of quality standard for water baths in Japan. 
(Ministry of Environment, 1997) is set as a reference value for self-monitoring of E. coli for ~urface water monitoring. 
llowever, due to limitation of capacity tor analytical laboratory in Myanmar. the method to analyze the "Colony Forming 
Unit (CFU)" is not available in M)anmar. rhereforc. the results of' 'Most Probable Number (M PN)'' arc assumed similar 
to CFU values and compared with reference values. Once the method to anal)te the CFU \\ill be available in Myanmar. 
the analytical method will be changed. 
According to the quality standard for water baths in Japan, (Ministry of Environment, 1997). in case of E.Coli result is 
exceeding 1,000 CFU/100 ml, since it is ossumcd unsafety. it is considered uusuitablc for water baths. 
Source: My~mmar Koei International Ltd. 

2.5.2 Results of Reference Monitoring fo r Compar ison with Discharging J>oiuts and 
Baseline of J)ischarged Creek 

Results of water quality monitoring arc summarized i11 Table 2.5-2. The results were compared with the 
target value of effluent water qual ity discharging to water body stipulated in the El t\ report. 

As the comparison with the target value, the results of Suspended Solid (SS) and tota l coliform were 
exceeded than the target va lue. As for the resu lt of SS, results at the surface water monitoring points 
(SW-2, SW-3 and SW-4) exceeded the target value clue to two expected reasons; i) deli vered from upstream 
area such as natura l origin and wastewater from local industrial zone which outside ofThilawa SEZ, and ii) 
influence by water from the downstream of monitoring points due to flow back by tidal fluctuation. 

As fo r the result of total coliform of surface water, results at surface water monitoring points (SW-2, SW-3 
aod·SW-4) exceeded the target value due to two expected reasons; i) runoff of animal waste from the 

~"" ~ped area and delivered from local industrial zone and illega l dumping site from outside ofThi lawa 
l; .... ~:- EZ iDn upstream area, and ii) delivered from surrounding area by tidal effect. In addition, the result of 
.\ \Yi.J1' E 
~\ ~ 

·~ ~">'V ~~ 
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Water Quality Monitoring Report for Development oflndustrial Area in 1llilawa SEZ Zone A 
(Bi-Monthly Moni toring in FY October -201 8) 

E. Coli of surface water, all of results were under the reference va lue. Therefore, although the target value 
of tota l coli fo rm was exceeded at monitoring point ofSW-2, SW-3 and SW-4, but it is considered that there 
is no significant impact on human health. 

Table 2.5-2 Result of W~lter Quality Monitor ing for Reference Monitoring .Points for 
Comparison with Discharging J>oints and Baseline of J)ischarged Creek 

:.1: 
Target Value 

No. Parameters 
~ m 

Unit it,"" .. SW-2: SW-3 SW-4 GW-1 
(Reference Value 

~ 
,,.. for Stlf-

-.J ' i\lonitorinl!) 

I Tcmpcrnturc "C 31 29 30 34 s 35 

2 pH - 7.3 7.1 7.1 7.8 6.0- 9.0 

3 Suspended solid (SS) mg/L 92 ()() 206.00 2J2,t)() 4.00 50 

4 Dissolved oxygen (DO) rng/L 9.18 5.24 8.23 7.65 -

5 BOD(5) mg/L 2.07 2.55 2.62 1.32 30 

6 COD (Cr) mg/L 13.9 14.5 9.4 6.6 125 

7 Total colilorrn MPN/ 
I 60.000 >160.000 92.000 49 400 IOOml 

8 Totnlnitrogen (T-N) rng/L 7.0 4.0 3.0 6.0 80 

9 Towl phosphorous (T-P) mg/L 0.11 0.16 0.10 0.10 2 

10 Color TCU 7.05 4.91 3.90 0.27 150 !True Color Unit) 

II Odor TON 2 1.4 1.4 1.4 (Threshold Odor Number) -
MPN/100 ml* (SW) 2.0 79.0 63.0 (1,000)* 

ICFU/1 OOmn 
12 Escherichia Coli MPN/1 00 mi .. (GW) (100) .. 

< 1.8 IMPNIIOOml) 

13 f low Rate m'ls - - 0.151 . . 

Note: Red colors means exceeded value than target value. 

I 
I 

*Note: Based on the water utilization at discharged creek, water quality C of the quality standard for w:uer baths in Japan, 
(Ministry of Environment. I 997) is st:t as a reference value of self-monitoring for surface water monitoring. However, due to 
limitation of capacit)' 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)" m·e assumed similar to CFU values and 
compared with reference values. Once the method to analyze the CFU wi ll be available in Myanmar, the analytical method will 
be changed. 
According to the quality standard for water baths in Japan. (Ministry of Environment. 1997). in case of E. Coli result is exceeding 
1,000 CFU/100 ml, since it is assumed unsafety, it is considered unsui table for wat.cr baths. 
**Note: Based on the water utili7.ation at monitoring point for 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 Koci International Ltd. 
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Water Quality Moniwring Report for Development of' Industrial Area in Tililawa SEZ Zone J\ 

(Bi-Monthly Monitoring in FY October -20 18) 

CHAPTER 3: CONCLUSION AND RECOMMENDATIONS 

As for the result of SS and total coli form the results at the outlet of the centralized STP (SW-6) complied 
with the target vnlue of both of them. It may prove that effluent from each locator was treated well by the 
STP. On the other hand. parameters of SS, total colifonn at retention pond (SW-1) and at retention canal 
(SW-5) were exceeded the target values in this period for main discharging points ofThilawa SEZ Zone A. 
In add it ion, according to the result of self-monitoring of E. coli at retention pond (SW -1) and at retention 
canal (SW-5). result were under the reference va lue. Therefore, although the target value of total colifonn 
was exceeded at monitoring point SW-1 and SW-5. but it is considered that there is no significant impact 
on human health . 

As for parameters of SS and total coliform in surface water were exceeded lhe target values at reference 
monitoring points. The expected reasons for exceeding the target va lues of SS arc delivered fi·om upstream 
area such as natural origin and wastewater from local industrial zone which outside of Thilawa SEZ. The 
expected reasons for exceeding the target values of total coliform arc by natural origin (natural bacteria 
ex isted). As mentioned in Section 2.5.2, the resu lt of se lf-monitoring of E. coli at SW-2. SW-3 and SW-4 
were under the reference value. Therefore. although the target va lue of total co liform was exceeded at 
reference monitoring point. but it is considered that there is no sign ificant 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 dat~1. 

As for fu ture subject for main discharging points of Thilawa SEZ Zone /\., the following action may be 
taken to ach ieve the target levels of SS, total coliform and appropriate water quality monitoring: 

-To continue monitoring Escherichia coli (E. coli) level to identify hea lth impact by coliform bacteria; and 

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

-To monitor the possibi lity of the domestic wastewater from construction sites. 

End of the Document 
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Wa1cr Qualily Moniloring Rcpor1 for Development of Jnduslrial Area in I hi luwa SEl Zone 1\ 

(Bi-Monthly Monitoring in FY Oclob~.:r-20 1H) 

FOR DISCHARGING POINTS OF THILAWA SEZ ZONE A 

Smfacc water sampling and onsitc measurement at SW-1 

Surface water sampling and onsite measurement at SW-5 

Surface water sampling and onsite measurement at SW-6 

Al -l 



Water Quality Monitoring Report for Development of Industrial /\rca in Thilawa SEZ Zonl! A 
(Bi-Monthly M onitoring in FY Oetobcr-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 onsi te measurement at SW-3 

Surface water samp ling and onsite measurement at SW-4 
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(Bi-Monthly Monitoring in fY Octobcr-20 18) 

Ground water sampling and onsitc measurement at GW-1 
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Water Qual ity l\lonitoring Report for Development of Industria l Area in Thilawa SI:.L. Zone A 
(Di-Monthly Monitoring in FY Ocwber-20 18} 

FOR DISCHARGI NG POINTS ANID AFTER CENTRALIZ ED STP 

DOWA 

Client Name 

Address 

Project Name 

Sample Description 

Sample Name 

Sample No. 

Waste Profile No. 

No. Parameter 

1 ss 

2 BOO (5) 

3 COD (Cr) 

~ Tot<JI Nitrogen 

5 Total Phosphorous 

6 Total Cohrorrn 

7 Color 

8 OCior 

Remark 

GOLDCN DOWA lCO-SYSTE M MYANMAR CO , lTD. 
Lot NoEl. Thllawa SEZ Zone A. Yangon Rca1on. Myanmar 

Phone No r~• No: (•95) 1 2309051 •• 
motllllltc our planet 

Doc No: GEM·LB·R004E/OO 
PageJoflO 

Report No . : GEM-LAB-201811002 

Revis ion No . : 

Report Date : 2 November, 2018 

Appl1cat1on No. : 0049-COO I 

Analysis Report 
Myanmar Koel Internationa l LTD (MKJ) 

No. l ll/28, Mya Thldar Hous1ng, w arcJ II, South Okkelopa Township, Yangon. Myanmar 

MJTD 

MKI ·SW· t-1016 

W-1010151 

S•ml)l nq 0<11• : 16 October, 20 18 

Snmpllng By : Customer 

Sample Received Date : 16 October, 2018 

Method Unit Result LOQ 

API·IA 2S40D (Dry Ill 103· JOS'C MeU10d) mg/ 1 516.00 -
APiiA 5210 8 (5 Days BOO Test) mg/1 3.20 o.oo 
AP~IA 52200 {Close Reflux Colorimetric MethOd) rng/1 9.2 0.7 

~tACH Method 10072 (TNT Persullotc Digestion Method) mg/1 2 .0 o.o 
--

API1A 4500-P E (AscorbiC AciCI Method) mg/1 0.10 0 .05 

Al'tiA 9n 10 (Stonddrll Total Col IO<m rermentdtion T~Ghnlque) MPN/IOOml 54000 1.8 

API lA 2120C (Spectrophotometric MethOd) TCU 2.78 0.00 

APHA 2150 B (Threshold Odor Test) TON 1 0 - - -

LOQ • Ltmtt or Quantttntton 

APHA • American Public Heil~h ASSOd<IUon (/IPH/1), lh~ Amer~Qn Water WO<kS AssociatiOn (AWWA), 
ana the Water Env~ronment r~r.lt'On ('t ' tlT."Stir'0lmi'"MtiiiOO:i lor t~ Examlna!lon or Water and 

i 

W.stewater, 22ndcdttron LAB 
Analysod By : Approved By : 

t1lw'" 
GE~!F J {'1 

Tomoya Suzukt 

Director 

-t:!.-

~ 

~~a~~-·' f· ~ 

~
JTDl 

,§ 

~-

Assistant supervisor 
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DOWA 

Client Name 

Address 

Project Name 

Sample Description 

No. 

l 

2 

3 

., 
5 

6 

7 

8 

Sample Name 

Sample No. 

Waste Profile No. 

Paramete r 

ss 

BOD (5) 

COD (Cr) 

Total Nit rogen 

Total Phosphorous 

Total Collrorm 

Color 

Odor 

Remark 

Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Monthly Monitoring in FY October-2018) 

GOLOCN OOWII ECO·SYSfEM MYIINMIIR CO., LTD. 
lot No El. Thi lawa SEl Zone A, Ynngon Region, Myanmar. 

Phone No Fax No: ( ~95) L 2309051 

Report No. 

Revision No. 

Report Date 

Application No. 

Ana lysis Report 
Myanmar Kocllntcmatlonal LTD (MKI) 

-. 
motiva1e our planet 

Ooc No: GEM-l8·R004E/OO 
Page2ofl0 

GEM-LAB-201811003 

2 November, 2018 

0049-COOl 

No.JA /28, Mya Thldar Hour.lng, Wa rd II, South Okkalnpa Township, Yangon. Myanmar. 

MJTD 

MKI· SW·S· IO.L6 

W· l 8l0 152 

SampllnQ Oale : 16 October, 2018 

53mpllrog By : Customer 

Sarnplc Received Date : 16 October, 2018 

Method Unit Result LOQ 

AP~IA 2540D (Dry at 103· 105'C MerhoCI ) mg/1 180.00 -
APHA 52 10 8 ( 5 Days BOD Test) mg/1 3.30 0.00 

APH.A 52200 (Close Reflux Colorimet ric Method) mg/1 11.7 0.7 

111101 Method 10072 (TNT Persulfate Digestion Method) mg/1 6.0 0.0 
---

APHA '1500-P E (Ascorbic Acid Method) mg/1 0.07 0.05 

APHA 92216 (Sl~nderd Total Colltonn fermentauon TechniQue) MPN/100ml 92000 1.8 

APHA 2120C (Spectrophotometric Method) TCU 2.85 0 .00 --
APHA 2 t 50 8 (Threshold Odor Test) TON 2 0 

LOQ • Umlt or Quanrlratlon 

APtlll • AmeriCan Public lleallh Associ<!llon (APHA), the Amencan Water Works Association (AWWA), 
and the Water Fnv oronrrn:nt FederattO<l (\'l'lf~ Examlnatoon of Wate.r and 
Wostewater, 22nd edit>On 

Analysed By : LAflpro ed By : 

/VJ 
Ni N1 Aye Lwln 

Assistant supervisor 
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Water Quality Monitoring Report. for Development of Industrial Area iu Thilmva SF%. Zone A 
(Bi-l'vlonthly Monitoring in FY Oetobcr-20 18) 

DOWA 

Client Name 

Address 

PrOJeCt Name 

Sample Description 

Sample Name 

Sample No. 

waste Profile No 

No. Parameter 

1 ss 

2 BOO (!l ) 

3 COO (Cr) 

, Total Nitrogen 
-

5 Totol Phosphorous 

6 Total Coliform 

I Color 

8 Odor 

R~mark 

Analysed By : 

/ \/J , 

GOLDEN DOWA ECO·SYSiEM MYANMAR CO., LTD. 
Lot No EL Thllawa SEL Zone A, Yangon Region, Myanmar 

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

Doc No: GEM·LB·R004E/00 
Pase3of10 

Report No. : GEM-LAB-20181 1004 

Revision No. : 1 

Report Date : 2 November, 2018 

Appl ication No. : 0049-COOl 

Analysis Report 
Myanmar Keel International L TO (MKI) 

No. I A /28. Mya Thida· Housing. Ward I I , South Okkalapa Township, Yangon. Myanmar 

MJTD 

MKI- SW-6 - 1016 

W- 18 10153 

Sorrpl1r.g D•t• 16 October, '018 

Samplong By . Customer 

Sample Received Date : 16 October, 20 18 

Met hod Unit Result lOQ 

APHA 25400 (Dry at 103· 10 5'C Method) mgt I 6.00 -
APHA 5210 8 (5 Days BOD Test) mg/1 0.99 0.00 

APHA 52200 (Close Reflux Colorimetric Method) mg/1 l l.l 0 .7 

HIICH Method 10072 (TNT Persulfate Oogestion Method) mg/ 1 13.0 0.0 
--- ---

APHA 4500-P E (Ascorbic Acid Method) mg/1 0.20 0 .05 

APHA 9n 1 B (Stand•od Total Coliform I crmentatlon T~>chnlque) MPN/IOOml < 1.8 1.8 

APHA 2120C (Spectrophotometr ic Method) TCU 2.5, o.oo 
APHA 2150 B (Threshold Odor Test) TON 2 0 

LOQ - Limit of Quant•tatlon 

IIPHA - American Public Health Association (APHA), the llmcrfcan Water Works Association (IIWWA), 
and the Water Environment Fec!eratoon (WEF), Standard Methods for tho Examination or W3ter and 
Wastew~ter, 22nd edltlon I -

1

LAB Approved By : 

l GEM !ft J E -t!-
Nl Ni Aye Lwln Tomoya Suzuki 

Director Assistant supervisor 
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Water Quality Monitoring Report for Developrnl.!nl of Industrial Area in Thilawa SEZ Zone A 
(Bi-Monthly Monitoring in FY Octobcr-20 18) 

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

DO \II A 

Client Name 

Address 

Project Name 

Sample Description 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sample Name 

Sample No. 

Waste Profile No. 

Parameter 

ss 
BOD { 5) 

COD {Cr) 

Total Nlt r()(]en 

Total Phosphorous 

Total Co liform 

Color 
-

Odor 

Oil and Grease 

Chromiu m 

Remark 

GOLDEN DOWA ECO·SYSTEM MYANMIIR CO •• LTD. 
Lot No fl. Thllawa SEZ Zone A, Yangon Region, Myanmar. 

Phone No Fax No: (+95) 1 2309051 •• 
motiva te our planet 

Doc !No: GEM·LB·ROO.SE/00 
Page4of10 

Report No. : GEM-LAB-201811005 

Revision No. : 1 

Report Date : 2 November, 2018 

Application No. : 0049-COOl 

Analysis Report 
Myanmar Koei International LTD (MKI) 

No.lll/28, Mya Thidar Housing, ward L 1, South Okkalapa Township, Yangon. Myanmar. 

MJTD 

MKI· SW-2· 1016 sampllno D•te : 16 October, 2018 

W-1810154 Sampling By : Customer 

Sample Received Date : l6 October, 2018 

Method Unit Result LOQ 

APHA 25400 (Dry at 103· 105'( Metllod) mg/1 92 .00 -
APHA 5210 B {5 Days BOD Test) mg/1 2.07 0.00 

APHA 52200 (Close Reflux Colorimet ric Method) mg/1 13.9 0.7 
---

HACH Method 10072 (TNT Persulfate OlgesUon Method) mg/1 7.0 0.0 

APHA 4 500-P E (Ascorbic Acid Method) mg/1 0 .11 0.05 

API~A 9/218 (Standard Total Coliform FerrncnlaUon technique) MPN/I OOml > 160000 1.8 

APHA 2120C (Spect rophotometric Method) TCU 7.0 5 0.00 
- ---

APHA 2150 B (Threshold Odor Test) TON 2 0 

APHA 55208 {Partition-Gravimetric Method) mg/1 < 3. 1 3.1 

APHA 3120 B (Inductively Coupled Plasma {ICP) Method) mg/1 0 .012 0.00 2 

1 OQ - Umit of Quantltatlon 

APHA · American Public Hcalthtssooallon (AI'hXJ, tnc Amt!ttc<J n Watc•· Works As~oclatlon (AWWA), 
and the Water Environment F crill[ n (V~tK r•lct,hods for the Exnmlna.tion of Water and 
Wastewater, 22nd edition [;) 

Analysed By : Approved By : 

d_ 
GEM 

)ft J h -t:. 
Nl Ni Aye Lwin 

Assistant supervisor 
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DO \II A 

Client Name 

Address 

Project Name 

Sample De sen ption 

No. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sample Name 

Sample No. 

Wa~te Profile No 

Parameter 

ss 

BOD (S) 

COO (Cr) 

Total Nitrogen 

Tota l Phosphorous 

Tot!li Collrorm 

Color 

Odor 

Oil and Grease 
---

Chromium 

Remant 

-

Analysed By : 

GOLDEN OOWA ECO·SYSTEM MYANMAR CO, LTD. 
Lot NoEl. Thllaw~ SFZ Zone A. Yangon Region, Myanmar 

Phone No rax No: ( •95)1 2309051 •• 
motivate our planet 

Doc No: GEM·l8·R004E/OO 
PageSoflO 

Report No. : GEM- LAB-201811006 

Revision No. : 

Report Date : 2 November, 2018 

Application No. : 0049-COOl 

Analysis Report 
Myanmar Koel International LTD (MKI) 

No.I A /28, Mya lh dar Housing, Ward 11, South Okkalapa Townshlp, Y8ngon. Myanmar 

MJTD 

MKI ·SW· 3 1016 

W-18101S!i 

S.mpllng 011~ : 16 October, 2018 

Sampling By : Customer 

Sample Received Date : 16 October, 2018 

Method Unit Result LOQ 

APHA 2540D (Dry at 103- lOS'C Method) mg/1 206.00 -
APHA 5210 B (~ Days BOD Test) mg/1 2.55 0.00 

APHA 5220D (Close ReOux Colonmeu-tc Method) mg/1 14 .5 0.7 

liACH Method 10072 (TNT Persull atc Digestion Method) mg/1 4.0 0.0 
-

APHA 4500-P E (Ascorbic Acid Method) mg/1 0.16 0 .05 

1\PIII\ 9~21B (SiandarO lolol Col f01m FermentatiOn Technique) MPNJI OOml > 160000 1.8 

APHA 2120C (Spectrophotometric Method) TCU 4.91 0.00 

APHA 2150 B (Threshold Odor Test) TON l..'1 0.0 

APHA 55208 (Partltlon· Gravimetrlc Method) mg/1 < 3.1 3.1 

APHA 3120 B (Inductively Coupled Plasma (JCP) Method) mg/1 0.022 0 .002 

LOQ • Umlt or QuantJtallon 

APHA - American Public Health ~sSOG>.ollon (AI!~~s.ncn,.. Water works Association (AWWA), 
and the Water Environment Fecferauon (WE.F), Standard ~let hods for I he Examination or Wllter ;,nd 
Wastewater, 22nd edrtlon I L 

Approved By : 

_d_ GEM I __ 
I:J~ J l9 -t:!-

8
$1f'DE~ 
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~" ~ ~ §' ~M'l « o"> 

Ni Ni Aye Lwln 

Assistant supervisor 
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Tomoya Suzuki 

Director 
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DOWA GOLDEN DOWA ECO-SYSTEM MYANMAR CO., l TO. ••• Lot No El. Thilawa SEZ Zone A, Yangon Region, Myanmar 
Phone No FaK No: (•9S)1 2309051 

motivate our planet 
Doc No: GEM·LB·RC»>E/00 

Page6ofl0 

Report No. : GEM-LAB-2018 11007 

Revision No. : 

Report Date : 2 November, 2018 

Application No. : 0049-COO 1 

Analysis Report 
Myanmar Koel Internat ional LTD (MKI ) Client Name 

Address No. I A/28, Mya Thldar Housing, Ward 11, South Okkalapa Township, Yanoon. Myanmar 

Project Name 

Sample Description 

MJTD 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sample Name 

Sample No. 

Waste Profile No. 

Parameter 

ss 
-

BOD (5) 

COO (Cr) 
--

Total Notrogen 

Total Phosphorous 

Total Coliform 
---
Color 

Odor 

Oil and Grease 

Chromium 

MKI · SW-4· 1016 

W-1810156 

Samorono O.le : 16 October, 20L8 

Sampling By : Customer 

Sample Received Date : 16 October, 2018 

Method Unit Result LOQ 

AP~IA 25400 (Dry at l OJ· l05'C MethOd) mg/1 232.00 -
APHA 5210 B (5 Days BOO Test ) mg/1 2.62 0.00 

APHA 52200 (Close Reflux Colorimetric Method) mg/1 9.4 0.7 

HACH Method 10077 (TNT Pcrsulfate D1gestlon Method) mg/1 3.0 0 .0 

APHA 4500-P E (Ascorbic Ac1d Method) mg/1 0.10 0.05 

API·tA 922Hl (Standard Total Collr-orm FermentatJon l 'e<hnlque) MPN/IOOml 92000 1.8 

APHA 2J20C (Spect rophotometric Method) TCU J.90 0.00 

APHA 2150 B (Threshold Odor Test) TON 1.4 0.0 

APHA 55206 (Partlt1on· Gravlmetrrc Method) mg/1 < 3. L J. l 
--

APHA 3120 B (Inductively Coupled Plasma (ICP) Method) mg/1 0.022 0.002 
--·········------ -----·----

, __ 

Remark lOQ • Um,t of Quantotatlon 

APHA · American Pubt:c Health As~llon (APHA), the American Water Works Asscx:latlon (AWWA), 
and the Water Environment Fcdcra on (Wcrr;-strnmmtMethodrlor tho E~amlnatlon of Water and 
Wastewater, 22nd editoon 

Analysed By : 

i/\JJ 
Nl Ni Aye Lwln 

Assistant supervisor 

LAB 
GE 

/\2-6 

Approved By : 

)J~ d ~ ~ 
Tomoya Suzuki 

Director 
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DOWA 

Client Name 

Address 

Proj ect Name 

Sample Description 

No. 

I 
-

2 

3 

4 

5 

6 

7 

8 

Sam ple Narnc 

Sample No. 

Waste Profile No. 

Parameter 

ss 
BOD (5 ) 

COD (Cr) 

Total Nitrogen 

Total Phosphorous 

Total Coliform 

Color 

Odor 

Remark 

Analysed By : 

•• GOLDEN OOWA ECO SYSTrM MYANMAR CO., LTD. 
lot No El . lhllawa S~Z lone A. Y dngon Region. Myanmar 

Phone No Fax No : (•9S) 1 2309051 
motivate our planet 

Doc No: GEM·LB·R004E/00 
Pasc9o0 0 

Report No. : GEM· lAB-2018 11010 

Revision No. : 

Report Dote : 2 November, 2018 

Applicat ion No. : 0049-COOl 

Analysis Report 
Myanmar Koel International LTD (MKI) 

No. I A /28, Mya Thldar Houslno, Ward II , South OkkalaPll TownshiP. Yanoon. Myanmar. 

MJTD 

MKI· GW- 1· 10 16 

W- 1810159 

Sampllno l>31c : 16 October, 2018 

Sampll no Oy : Customer 

Sam ple Received Date : 16 October, 2018 

Method 

APHA 25400 (Dry at 103- l OS'C Method) 

API lA 5210 B (5 Days BO'D Test) 

APHA 52200 (Close ttenux Colorimetric Method) 

HACH Method 10072 (TNT Pcrsullate Otgesllon Method) 

APHA 4500-P E (Ascorl.llc AclcJ Method) 

AI' IIA 91218 (Standard 10101 Coliform rerm~ntotlon rM;Mique) 

APHA ;1120C (SpectrophOtomet ric Method) 

APHA 2150 B (Threshold Odor Test) 

LOQ • Umlt or Qvantrtation 

and the Wotcr Environment F­
Wastewoter, 22nd edition 

Unit 

mg/1 

mg/ 1 

mg/1 

mg/1 

mg/1 

MPN/IOOrnl 

TCU 

TON -

Result LOQ 

4 .00 

1.32 0.00 

6.6 0.7 

6.0 0.0 

0 .10 0.05 

49 1.8 

0.21 0.00 

1.4 0 -

_&_ 
GEM ! :~"'' "y 

I Iff!?' J -t!!-

~s~~ J:r ~ '.D ~ 
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<'*· 0311\"\" ~ 

Nl Nl Aye Lwln 

Assistant supervisor 
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Tomoya Suzuki 

Director 
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Wntcr Qual ity Monitoring Report fo r Ocvclopmcnt of lnduw ial Area in 'nti lawa SEZ Zone A 
(Bi-Monthly Monitoring in FY Octobcr-20 18) 

FOR DISCHARGING POINTS AND AFTER CENTRALIZED STP 

DOWA 

Chent Name 

Address 

ProJecl Name 

Sample Oescropt ion 

Samp.e Na,...e 

Sample No 

Waste Profolc No. 

No. Parameter 

1 Escnenctua CoU 

-- --- -_- ~ 

Remttrk 

Analysed By : 

GOI.OfN OOWA tCO.SYSTtM MYANMAA CO~ llO 

lot Noll Thllaw~ $EZ lone A. Yanson R~goon, Myann•~ 
PhOne NO fa• No: \•95)1 2309051 • mollv•tc our pl1n~t 

Doc No: GEM·lB-R004E/00 
PaQelof10 

Report No. : GCM· LAB- 201810236 

Revoston No. : I 

Report Date : 30 October, 20 18 

Applicat ion No. : 0049 COOl 

Analysis Report 
Myanmar Koet lnternaUonai LTO ( MKI) 

No.1 A / 28, Mya Thldar !lousing, Ward 1 I, South Okkalapa. 

MJTO 

MKJ SY/· 1· 1016 

Y/· 181014 1 

Sampling Date • 16 October. 20 18 

SampUng By Customer 

Sample Received Date : 16 October, 2018 

Method Unit Result LOQ 

AI'IIA 9Ut FE~~ .. Col Pf~tdurc US.t~(l nuor011<n1< SUI»Intt MPN/ IOOml 110 l.8 

- .. 

-

LOQ U111lt of QuontoUIIIOn 

APIIA Amer~can l'llbllc IIUith Assoclll lon (APIIA), the American Water Woru As<OCidi iOn (AWWA), and the Water 
tnvororm<!nt Federallon (Wtr), Sldnddrd M~lhods lor I he baml~llon of Water and Wa~tewater, 22nd ~·t•on 

Approved By : 

LJJL 
Nl Nl Aye Lwon 

Assistant supervisor 

I 

1

GEM j Senior Manager 
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DOWA 

Client Name 

Address 

Project Name 

Sample Description 

Sample Name 

Sample No. 

Waste Profile No. 

No. Parameter 

I Escherichia Coli 

-
----· 

Rem.Jrk 

Water Quality M onitoring Repe>rt for Development of Industria l Area in Thi lawa SEZ Zone A 
(Bi-Monthly M onitoring in FY Octobcr-20 18) 

GOW(N DOWA ECO·SYSTEM MYANMAR CO., lTD. 
lot No El . 1 hllawa SEllont II, Y~ngon Rtglon, My3nmar. 

Phone No rax No ; ( r9S) 1 2l090S I 
0. 

motivate our planet 

Doc No: GEM·L8·R004E/00 
Page2of10 

Report No. : GEM·U\6· 2018 10237 

Revision No. : 

Report Date : 30 October, 2018 

Application No. : 0049·C001 

Analysis ReporL 
Myanmar Koet lnternatlonal LTD (IMKI) 

No.lA / 28, My a Thidar Housing, Ward 1.1, South Okkalapa. 

MJTO 

MKI·SW·S· I OI 6 

W· I810VI2 

Sampling Date : 16 October, 2018 

Sampling By : Customer 

Sample Received Date : J6 October, 2018 

Method Unit Result LOQ 

API·IA 9221 F fr.<lltrlthli Coli I'JO<tdur• lii>lng l luoi"O\)tnlc Sub>l,..te MPN/lOOml 46.0 1.8 
~-

----
-··- ... . 

lOQ • Limit 01 Quanlllallon 

APHA American PubliC tlealtn ASSOclauon (API lA), tnc Amencan water Worlc.s ASsociation tAVIWA). ano tne Wftler 
Env;ro nment f ederation (weF), Standard Metnoos for the fx,Jmln~llon of Water ono wastewater, 22M edooon 

Analysed By · Approved By : 

_&___ 
Ni Nl Aye Lwln 

Assistant supervisor 

LAB 
GEM Senior Manager 
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Water Quality Monitoring Report for Development or Industrial Area in Thi lawa St:Z Zone A 
(Bi-Monthly Monitoring in FY October-2018} 

DOWA 

Chent Name 

Address 

ProJect Name 

Sample Descnptoon 

Sampl~ Nam~ 

Sample No. 

Waste Profole No. 

No. Parameter 

1 Escherichia Coli 

--

Remark 

Analysed Dy : 

!VJ 

GOLOtN 00\YA fCO-SVST'E M MYANMAR CO., LTD 
I ot No (1. Th~awa SlZ zo, e A. Yangon R~C•Ot ... Myinmi r 

P•O<'t No Fu 'lo: ( •95) I 23090Sl •• 
mollvitt out planet 

0oc No GEM l8 R()()oi(JOO 

P~gelofiO 

Report No. : GEM-I.AB-20 1810 238 

Revosoon No. · 

Report Date : 30 October, 20 18 

Application No. : 0049·COOI 

Analysis Report 
Myanmar Koel lnte.matlonal LTD {MKI) 

No.lA /28, Mya Thodar Housong, Ward 11 . South Okkalapa. 

MJTO 

MKI·SW·6· 10 16 

W· l810143 

Sam pl1r19 Date: 16 October, 2018 

Sampling By Customer 

Sample Received Date • 16 October, 2018 

Method Unit Result LOQ 

AP1 tA 9nt F C..th<rlc:llla C'.oW r><onduro Uslllg fluOiogonl< Subsloaoo MPN/lOOml < 1.8 1.8 --

- - --

tOQ • umlt or Quanlltatlon 
APHA • Amtrlean Public Heallh As.oc>atlon (APUA), the Amencan WaiN Wooks -"'!oO<Iallon (AWWA), and til<- Walt< 
Envlrooment fedoral ion (WCf), Slandard Mo:hods lor th~ r xam•naloon ol Wbl~r •nd Wbslowa ltr, 22nd cdll ion 

Approved By : 

LAB 
Na Ni Aye lwln 

Assistant supervisor 

GEM 
Senior Manager 
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~ :0 ~ 
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Water Quality Monitoring Report tor Development of Industrial Area in Thilawa SEZ Zone t\ 
(Bi-Monthly Moni toring in FY Octobcr-20 18) 

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

DOWA 

Client Name 

Address 

Project N am e 

Sa rnplc Descrlpt lon 

Sample Name 

Sample No. 

Waste Profile No. 

No. Parameter 

I Escherichia Coli 

- - - · -. 

GOLOEN OOWA ECQ.SYSTEM MYANMAR CO., LTD. 
lot No El . Thllawa SEZ Zone A, Yangon Re.sion, Myanmar. 

Phone. No Fax No: (+95) 1 2309051 •• 
mollvat~ OYr piQnet 

Doc No: GEM· Lll·R004E/OO 
Pagc4of10 

RePOrt No. : GEM· LAB- 201810239 

Revision No. : 

Report Dat e : 30 October, 20 18 

Application No. : 0049·COOl 

Analysis Report 
~lyanmar Koel l nlernatlona l LTD { MKI ) 

N0.1 A /28, Mya Thldar Housing, 11'/ard 11, South Okkalapa. 

MJTD 

MKI·SW· Z· IO 16 

W- 18 10 144 

SampDng Date : 16 October, 2018 

Sampling By : Customer 

Sample Received Date : 16 October, 2018 

Method Unit Result LOQ 

APt iJ\ 9221 r h CfUHI( hl.il Coli PrO<ttlUf t UslnO f luorogeniC Substr•l f MPN/ l OOml 2.0 l.8 

- . --

---
-
--~---- -· -· -

Rema1k lOQ Llfrl lt or Quantlta llon 

1\PI IA • Amerlc,ln Public l-le~lth ASsoclat it>n (1\PHA), the American Water WorkS Asso<laUon (AWWA), 8 0 d t he Wdtor 
t llvlrononcnt FcderaUon (WEf), St•ndard Methods lor the Examination or Water and Wastewater, 22110 edition 

Analysed By : 

_&__ 
Nl Nl Aye Lwln 

Assis tan t supervisor 

Approved By : 

-- - . 

/ LAB 
GEM Senior Manager 
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DOWA 

Client Name 

Address 

Project Name 

Sam ple Oescnptlon 

No. 

I 

Sample Name 

Sample No. 

Waste Prof•le No. 

Param~ter 

Eschenchla Col• 

- ·- ' 

--
-

1-

Rema rl< 

Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Monthly Monitori r1g in FY October-20 18) 
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Revision No. : 
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Ana lysis Report 
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No.lA /28, My a Thldar Housing, Ward t 1, South Okkalapa. 

MJTO 

MKI·SW·J- 10 16 

Y/· 18 10 145 

Sampl·no Date • 16 October. 2018 

Sampling By • Customl!f 

Somo'e Received Date : 16 October. 2018 

Method Un it Resul t LOQ 

APHA 9221 F Eo<hctlchl4 C ... PIOCo<l .. e U>lnQ fll>o<OO<R>C Su~trott MPN/IOOml 79 0 1.8 

-

lOQ limot of Ou•nttl•t•on 

APIIA • American PubliC llt-~lth Association {APIIA), t he Amer>eM Water WOiks Assocoalion (AWWA), and th" Water 
Enwonmcnt Feder41ion (WEF), StMdard M~thnd5 for the Exbmination of w arer and Wastewater, 2 2nd ed111on 

Analysed By : Approved By : 

&__ 
No Nl Aye Lwln 

Assistant supervrsor 

l B 
GEM senior 1'1anager 
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Client Name 

Address 

Project Name 

Sample Description 

Sample Name 

Sample No . 

Waste Profile No. 

No. Parameter 

I Escherichia Coil 

---
f-

. 

Remark 

Water Quality Monitoring Report for Development of fndustrial Area in Thi lawa SEZ Zone A 
(Bi-Monthly Monitoring iu FY October-20 18) 
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Sampling Date : 16 October, 2018 
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Sample Received Date • 16 October, 20 18 

Method Unit Result LOQ 

APltl\ 9'22! f Esc:fl<fiCill~ C .. Pro<•<luft U!Jn9 fluO<~<niC Sut»tr1l< MPN/100mi 63.0 1.8 

- . -- - · 

--· -- -

LOQ • Umlt of Quanbtation 
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Assistant superv isor 
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LAB 
GEM Senior Manager 
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Project Name 

Sample Description 

Sampl~ Nome 

Sa mple No. 

Waste Profile No. 

No. Param eter 

I Escherlthla Coli 

Remark 

Water Qualit) Monitoring Report for De, elopmcnt of l ndu~trial Area in ' llli la,, a Sl~ Zone A 
(Bi-~lonthl) :VIonitoring ini·Y Octobcr-2018) 
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Revision No. : 

Report Date : 30 October, 2018 

Application No. : 0049· C001 

Analysis Report 
Myanmar Koei I nternational LID ( MKI) 

No.lA / /8, Mya Thldar Housing, Ward 11 , South Okkalapa. 

MJID 

MKI ·GW· I· 10 16 

W· 1810149 

Sall'plli'\Q Oat~ : 16 Octobe r, 2018 

~mpl1no By : Customer 

Sample Received Date : 16 October, 2018 

Method Unit Result LOQ 

APHA 9H1 I lsefl«l<MM Colt PrOC<OUrt US.ng fiUOf09CftO< SUOWite MPN/ l OOml < 1.8 1.8 

.. 

-
- 1- -- ----· 

LOQ • Um1t of Quantit•tton 

APHA • AmerltM Public Health Association (APHA), tne American Water Worl<s Assotl~tlon (AWWA), and th~ water 
Environment rede,tlon (WEr), Stand~rd MelhOdS lor the E• amin.ttiOn ol Water and Wutcwater, 22rld editiOn 

-
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Water Quality Moni tonng Report lor Development of Industrial Area in Thilawa SEZ Zone A 
(Oi-Annually Monitonng in FY December 2018) 

CHAPTER 1: INTRODUCTION 

1.1 General 

Thilawa Special Economic Zone (SEZ) is located in southern district of Yangon region and about 23 km 
southeast of Yangon city. As the developer of Thilawa SEZ, Myanmar Japan Thilawa Development Ltd . 
(MJTD) has a responsibility to carry out regular monitoring in the industrial area of Zone A in accordance 
with the approved Environmental Impact Assessment (Ell\) repor1 and Environmental Management Plan 
(EM P). MJTD has implemented monitoring various environmental items with the specified time frame to 
know the environmental conditions in and around the area. As for the monitoring of the water quality, total 
seven sampling points are set for water quality survey, named SW-1, SW-2, SW-3, SW-4, SW-5, SW-6, 
and GW -I have been monitored in Thilawa SEZ and its surrounding area in timely manner. Among the 
seven locations, SW-1 and SW-5 are main discharging points of Thilawa SEZ and SW-6 is discharging 
from centralized Sewage Treatment Plant (STP) which is required to monitor by Environmental Monitoring 
Plan (EMoP) in EIA report of Thilawa SEZ Zone A. The remaining points SW-2, SW-3 and SW-4 are 
sampled as a reference monitoring for comparison with discharging points and baseline of discharged creek. 
Moreover. GW-1 is monitored as a reference of existing tube well which located in the monastery 
compound. Location of sampling points for water qual ity monitoring is shown in Figure 1.1-1 . 

J?igure 1.1-1 Location of Sampling J'oin ts of Water Quality Monitoring 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Annually Monitoring in FY December 20 18) 

CHAPTER 2: WATER QUALITY MONITORING 

2.1 Monitoring Items 

Sampling points and parameters for water quality monitoring are determ ined so as to cover the 
enviromnental monitoring plan of the E IA report. 

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

Table 2.1-1 Monitoring Items for Water Quality 

No. Parameters SW-1 

1 pH 0 

2 Water Temperature 0 

3 DO 0 

4 BOD (5) 0 

5 COD (Cr) 0 

6 Total Nitrogen 0 

7 Suspended Solids c 
8 Total Coliform 0 

9 Total Phosphorous 0 

10 Color 0 

I I Odor 0 

12 Oil and Grease 0 

13 Mercury 0 

14 Zinc 0 

15 Arsenic 0 

16 Chromium 0 

17 Cadmium <) 

18 Selenium 0 

19 Lead 0 

20 Copper 0 

2 .1 Barium 0 

22 Nickel 0 

23 Cvanide 0 

24 Free ChJorine 0 

25 Sulohidc 0 

26 Formaldebyde c 
27 Phenol 0 

28 Iron 0 

29 Total Dissolved Solids 0 

30 Total Residual Chlorine 0 

31 Chromium I Hexavalent) 0 

32 Ammonia 0 

33 Fluoride 0 

34 Silver 0 

35 Escherichia Coli 0 

(Self- monitoring) 
36 Flow Rate . 

Source: Myanmar Koei International Ltd. 
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Wa1cr Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Annually Monitoring in FY December 20 18) 

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

No. 

I 
Station 

SW-1 

--

2 SW-2 

3 SW-3 

4 SW-4 

-

5 SW-5 

6 SW-6 

7 GW-1 

Table 2.2-l Outline of SamJ>ling Points 

Dclallcd Information 

.. .. ~.Q~t~i'.'.f.l.tC- N-16° 40' 13.5'', E- 96" 16' 39.r . .. ... 
Location - Outlet of Retention Pond ..... s·~;;:;cv .. iicm - Surf11ce water samolinf.\. ·-...................... .. 

..... ~.2-<.!.!:.~.!.'.!n tc- N-16" 40' 20.69", e- 96" 1 z.:~t~.;.~.~.:: ... ~. -------- '"""""'"""""'"'"''""""" 
..... ~J.!.£.~.!..i.!!.n - Upstream of Shwe l>yauk Creek ....................... ------ __________ , ................. -............. .. 

Survey Item - Sur ti1cc water sanwlinf.\ . 

•. C(!.g.r_~!.!.~_l:ltC· N-16° 40' 5.50'', 1::- 96" 1 .~~.~J..:.~.9..::. ..... - ·---·---................... .. .............. , __ 
.. 1.('.~.~.t. i<,~n - Upstrenrn of Shwe Pynuk <;;r2.\i.~..._aner .. mixing noJ.nt ofThiJ.l!~~!!SEZ Zot.t.~.'.'\ and.?.o .. Q.']£.~:.. ... . .. ... - ... _ 

Survey ltcm - Surlace water srunJ)Iing. 
Coordinate- N-16° 39' 42.84", E- 96° 16' 27.42" 

·-.;;;"C;;·(ign-Downstream of'Shwc Pyau Js..~-re£~~:::::::·----.. -·:::==~........... .::::::::::== 
Su•·vcy ICern - Surface water samJ)Iinf.\ and water now rille measurement. 

. Coor~1.inntc- N-16° 40' 10.7", C:- 96° 16'}.?.6"___ ·----· .. - .... ---......... . ---
Location - Outlet of Retention Canal 
Survey Item - Surface water sampling. 

··----·" ..................... __ _ 
I Coordinate- N-16° 40' 27.13", E- 96° 16' 30.68" ....... ----·-·----...... ---··"-l 

Location - Outlet from STP to Retention Pond 
Survey Item - Surface water s:mlJ)Iing and water llow rntc measurement 
Coordinate- N-16° 40' 25.1 0". E· 96° 16' 31.70" 

1 Locat'i2_n- In Mocgyoc Swan Monastery 
Survey Item - Ground Water Sampling 

Source: Myanmar Koci International Ltd. 

SW-1 

SW -I was collected at the discharge point of retention pond wh ich is located in the east of Moegyoe Swan 
monastery. This drainage is flowing from north to south and then connected to the Shwe Pyauk creek 
through earth drain. The water quality of this mon ito ring point has been influenced by the water from 
downstream due to flow back by tidal fluctuation. In addition, it seems that a part of wastewater from 
monastery has reached to the cu lvert in the SEZ area and discharging to the retention pond. 

SW-2 (Reference Point) 

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

SW-3 (Reference Point) 

SW-3 was col lected at the upstream ofShwe Pyauk creek, after mixing point of Zone A and Zone B, which 
is flowing from east to west and then entering into the Yangon ri ver. The distance is about 1.2 km 
downstream ofSW-2. This sampling point is located at south of Zone 1\ area and Dagon-Thilawa road. The 
surrounding area are Zone B in the south, local industrial zone in the east respectively. 
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SW-4 (Reference Point) 

Water Quality Mon11onng Report for Development of lndu~ ll ml i\r~:n in 'llnluwn SFZ Zone A 
(Ba-Annuolly l\loni10nng in FY December 20 18} 

SW-4 was collected at the downstream of Shwe Pyauk creek, after mixing of discharged water from loca l 
industrial zone, construction site of Zone Band Zone A, which is flowing from cast to west and then entering 
into the Yangon river. The distance is about 820 m downstream of SW-3. This sampling point is located at 
southwest of Zone A area and at the south of Oagon-Thilawa road. The surrounding area arc Zone Band 
local industrial zone in the cast respecti vely. 

SW-5 

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

SW-6 

SW-6 was co llected at drain outlet of centralized STP wh ich is located in the north of Mocgyoe Swan 
monastery compound and retention pond (SW-1 ). Then the treated water is flowing to the retention pond. 

GW-1 (Reference of Existing Tube Well) 

GW-1 was collected from tube well as ground water sample. It is located in the compound of Moegyoe 
Swan monastery. The surrounding area are Zone A in the west, retention pond in the east and Oagon­
Thi lawa road in the south respectively. 
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Water Quality Monitoring Rcpon for Development of Industrial Arcn in rhilnwn SEZ Zone A 
(Bi-Annually Monltonng mi' V December 2018) 

2.3 Monitoring Method 

All water samples were collected with cleaned sampling bottles and analyzed by the fo llowing standard 
method as shown in Table 2.3- 1. A II samples were kept in iced boxes keeping at 2-4° C and were transported 
to the laboratory. Among the parameters; water temperature, pi I and DO were measured by the on-site 
instrument "Horiba, U-52" and water now rate was also conducted by using the on-site instrument "Tamaya 
Digita l Current Meter". 

No. Parameltr 

I Temperature 

2 pt-1 

3 Suspended Solids (SS) 

4 Dissolved Oxygen (DO) 

5 800 (5) 

6 COD (Cr) 

7 Total Coliform 

8 Total Nitrogen (T-N) 

9 Total Phosphorous (T-P) 

10 Color 

I I Odor 

12 Oil and Grease 

13 Mercury 

14 Zinc 

15 Arsenic 

16 Chromium 

17 Cadmium 

18 Selenium 

19 Lead 

20 Copper 

21 Barium 

22 Nickel 

23 Cyanide 

24 Free Chlorine 

25 Sulphide 

26 Formaldehych.: 

27 Phenols 

28 Iron 

29 Total Dissolved Solids 

30 Total Residual Chlonnc 

3 1 Chronuum (llcxnvalenc) 

32 Ammonia 

33 Fluoride 

34 Silver 

35 Escherichia C(1li 

36 Flow Rate 

Source: Myanmar Koei lntcmational Ltd 

Table 2.3-1 Analytic Method for Water Quality 

Mtthod I 

Instrument Analysis Method (llonha, U-52, Multi \Vater Quality Checker) 

Instrument Anal ySIS Method (llor1bl\. U-52, Multi Water Quality Checker) 

API lA 2540 0 (Dry at I 03- 1 05°(' t-1cthod) 

Instrument Anal} sis Method (llonbn, U-52, Multi Water Quality Checker) 

APHA 52 I 0 B (5 Days 001) 1 c~t) 

API IA 52200 (Close Renux Colonmctnc Metltod) 

API lA 9221 B (Standard Total Coliform Fermentation Technique) 

I tACH Method l0072(TNT Persulfote Digestion Method) 

API IA 4500-P E (Ascorbic M id Method) 

APHA 2 120C (Spcctrophotomctnc Method) 

API IA 2 150 B (Threshold O(lor Tc~t) 

API lA 55208 (Panuion-Grtl\ 1111ctnc Method) 

APHA 3120 B (lnductl\·cly Coutllctl Plru.ma (ICP) Method) 

API IA 3120 B (Inductively Coupled Plasma (ICP) Method) 

API IA 3120 B (lnductivcl) Coupled Plasma (ICP) Method) 

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

API lA 3120 B (Inductively Coupled Plasma (ICP) Method) 

API IA 3120 B (Inductively Coupled Plasma (ICP) Method) 

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

API IA 3120 B (Inductively Coupled Plasma (ICP) Method) 

J\PIIA 3120 B (Inductively Coupled Plasma (ICP) Method) 

API lA 3120 B (lnductl\cly Coupled Plasma (ICP) Method) 

I lAC II 8027 (P}Tidmc-P) nvnlonc MctllOd) 

APHA 4500-CI G (OPD Colon metric Method) 

IIACII 8131 (USEPA Methylene Blue Method) 

IIACI-1 8110 (MI3Ti l Method) 

IJSEPA Method 420. I (Phenolics {Spcctrot>hotomctric, Manun14-AAI' With Distillation) 

API IA 3120 B (Inductively Coupled Plnsmn (ICP) Method) 

APHA 2540C (Total Uissolvcd Solids Dried at t80°C Method) 

APHA 4500-CI G (OPD Colonmctnc Method) 

ISO II 083:1994 (Oetcnnmauon of chromium (VI) Spectrometric method u~ing 1,5-
diphenylcarbaz:tde) 

' 

IIACH Method I 0205 (S1hc) lntc 'IN r Plus Method) i 

API IA <11 .1 0 B (ton Chromntogruphy w1Lh Chemical SuppresSIOn of l:lucnl ConductiVity) 

API IA 3120 B (Inductively <:uuplcd Plasma (JCP) Method) 

APHA 9221 F (Escherichia t'uli l'ruc~.:durc Using Fluorogcnic Substrate) 

Detection of Elcctromngnclic nicmcnls 
(Real-time measurement by UC-200V Oil!ilal Current Meters) 
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W:ucr Qunlity Monitoring Report for Development of Industrial Area in Thilawa SEZ Z.onc A 
(Bi-Annually Monitoring. in FY December 20 18) 

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 avo id tidal effect. The tide record for Yangon river, Myanmar on 26 December 
2018 is shown in Tab le 2.4-2 . 

Table 2.4-1 s~un pling Time of Each Station 

No. Sh1tion Sampling Time 

I SW-1 26/12/2018 14:42 

2 SW-2 26/12/20 I g 09:49 

3 SW-3 26/12/201 !I 08:5 I 

4 SW-4 26/12/201!1 10:43 

5 SW-5 26112120 18 15:07 

6 SW-6 26/1212018 14:20 

7 GW-1 26/1212018 15:42 
--

Source: Myanrntlr Koei lntcrn ntionnl Ltd. 

Table 2.4-2 Tide Recor·d for· Yangon River, Myanmar· 

Date Timr llri~:ht Tide Conditions 

01:56 0.66 Low Tide 

26/ 12/20 18 
06:31 5.78 High T ide 
14:46 0.38 Low Tide 
19: 11 5.38 Hi2h T ide 

Source: Myanmar Port Authori ty, Tid~ Tnblc fur the Yangon R1 vcr 
and Elcphnn1 Point 2018. 

2.5 Monitoring Results 

Results of water quality monitoring are summarized in Table 2 .5- 1. Analyt ica l results of t he laboratory are 
described in Appendi x-2 and /\ppendi x-3. The results were compared with the target value of effluent water 
quality d ischarging to water body s tipu lated in the ElA report. 

2.5.1 Results of Watc•· Quality at the Outlet of Sewage Treatment Plant of lndush·ial Area 
of Thilawa SEZ and at the Point 'Before Disch~u·ging to Creek 

(1) Results ofBi Annmally Monitol'ing 

As the comparison with the target va lue, the results of suspended sol id (SS), total coliform and iron were 
exceeded than the target va lues. 

As for the result o f SS, the resu It at the retentio n pond (S W-I) and the outlet of the centralized STP (S W-
6) complied with the target va lue. The outlet of the centralized STP (SW-6) implied that effluents from each 
locator were treated we ll by the STP. On the other hand, results at the monitoring points of retention canal 
(SW-5 ) before discharging to creek, exceeded the target value due to the expected reason~ surface water 
run-off from bare land in Zone A. 

As for the result of to ta l coli fo rm of surface water, the result at the outlet of the centralized STP (SW-6) 
~d the target va lue. A possible reason fo r exceed ing the target value is that retai ned water did not 

icient ly w ith chlorine in the chlorine injection tank before discharging to outlet of the centralized 
time of sampling. Besides. this exceed ing event is incidenta l case because the tota l coliform 
results in the previous monitoring months complied with the target value. Thus, the impact on 
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Water Quality Monitoring Rcpon tor Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Annually Monitoring in FY December 20 18) 

total colifom1 to the surrounding area is not expected. The results at the monitoring points retention pond 
(SW-1) and retention canal (SW-5) exceeded the target value due to the expected reasons: i) the potential 
expected reason might natural bacteria existed in all area of Zone A because there are various kinds of 
vegetation and creature such as birds, and small animals in and along the retention canal and retention pond 
and ii) the second suspect might be influence by water from the downstream of retention JJOnd (SW-1 ). 

Since the composit.ion of t he total coli form include bacteria from natural origin, and even after total coliform 
do not affect human health directly, self-monitoring fo r E. Coli analysis was carried out to identify health 
impact by col ifo rm bacteria. As for the result of E. Coli of surface water, al l of results were under the 
reference value. Therefore, although the target va lue of total coli form was exceeded at monitoring point of 
retention pond (SW-1), retention canal (SW-5) and the centralized STP (SW-6) but it iis considered that 
there is no significant impact on human health . 

On the bases of the above examinations, the following actions shall be taken to monitor lhe impact on human 
hea lth; 

-To continue the self- monitoring for Escherichia coli (E. Col i) leve l to identify hea lth impact by coliform 
bacteria (while result of total coli form are exceeded the target value) 

Perhaps, the possibil ity that water flowing through the retention canals might include overflowed water 
from some construction s ites with insufficient treatment of coli fo rm should not be excluded from the 
possible cause. 

As for the resu lt of the iron, the result at the monitoring point of retention canal (SW-5) exceeded the target 
value may be due to the int1uence of natural origin (iron can reach out from the soil by run-off) . However, 
since it cannot reach Lo the conclusion of what is the reason fo r this result, the continuous monitoring wi ll 
be necessary. 

(2) Additional Monitoring 

Regular water quality mon itoring was carried out in accordance with EIA report. In addition to EIA report, 
add itional self-water qua lity monitoring was also carried out on 4-Feb-20 19. As of the water quality 
monitoring results on 26-0ec-20 18, total coliform level exceeded at the outlet of the centralized STP (SW-
6). Therefore, results (26-0 ec-20 18} is compared with results ( 4-Feb-20 I 9). It can be clearly seen that the 
result of total colifo rm is lower in (4-Feb-20 I 9) results. As fo r the result of total coliform on 26-0 ec-20 18, 
this exceeding issue is incidental case because the total coli form monitoring results in the previous 
monitoring month and add itional monitoring result on 4-Feb-20 19 complied with the target value. Thus, the 
impact on tota l colifol'm to the surrounding area is not expected. 
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Water Quality Monilo•·ing Report for Development of Industri al Area in Thilawa SEZ Zone A 
(Bi-Annually Monitoring in rv December 20 18) 

T able 2.5-1 Results of Water Quality Monito•·ing at Main Dischaa·ging Gates 
and Discharged fa·om Centralized STP 

Sampling Date 26.12.2018 4.2.2019 26.12.2018 4.2.2019 Target 
Value 

Regular Additional 
Regular Monitoring' ' 

Addlllonal (Reference 
Monitoring'' Monitoring' ' Monilorlng'1 Value for 

Parameters Unit Self-
SW-1 SW-1 SW-5 SW-6 SW-6 Monitor ing) 

TenllJcrature ·c 28 - 29 27 - < 35 

IPH - 7.4 - 8.9 6.6 - 6-9 
Suspended Solid 
I ISS) 

mg/L 8.00 - 120.00 4.00 - 50 

Dissolved Oxygen 
mg!L 

ICDO} 
7.93 - 9.05 7.23 - -

BOD (5} ml!/1. 4.88 12.60 0.95 - 30 
COD (Cr) mi!IL 17.1 - 27 I I - 125 

Total Coliform MPNI 5.JO 350 92,000 35.000 < 18 400 
lOOm I 

Total Nitrogen mg/L 
I!T-N} 

3.9 - 3 13.7 - 80 

Total Phosphorous 
i<T-P) 

mg/L 0.065 - 0.117 0.338 - 2 

TCU 
Color (True Color 3.21 - 3.20 2.07 - ISO 

Unit) 
TON 

Odor n hrcsholcl 2 - 1.4 I - -
Odor N111nbcr) 

Oil and Grease mr!/L < 3. 1 - < 3.1 < 3.1 - 10 
Mercury mg/L < 0.002 - < 0.002 <0.002 - 0.005 
Zinc rng/t < 0.002 - < 0.002 0.148 - 2 
Arsenic mi!IL < 0.01 - < 0.01 :s 0.0 1 - 0.1 
Otromium mr!/L < 0.002 - 0.0 12 < 0.002 - 0.5 
Cadmium mllfL < 0.002 - $ 0.002 < 0.002 - 0.03 
Sclei1iuni mWL < 0.01 - < 0.01 < 0 01 - 0.02 
Lead mr!/L < 0.002 - :s 0.002 0.006 - 0.1 
Copper mWL < 0.002 - < 0.002 < 0 002 - 0.5 
Barium mi!IL O.o3 - 0.042 0.012 - I 
Nickel mr!/L 0.002 - 0.014 0.004 - 0.2 
Cyanide mi!IL < 0.002 - 0.011 < 0.002 - 0.1 
Free Chlorine mg{L < 0.1 - < 0.1 < 0.1 - I 
Sui I) hide ml!/1. 0.010 - 0.191 < 0.005 I 
Formaldehyde mr!/L 0.015 - 0.094 0.004 I 
Phenols mi!IL < 0.1 - 0.18 < 0.1 0.5 
Iron mllfL 0.276 - 'i .llli 0. 120 - 3.5 
Total Dissolved lllg/1. 364 182.2 426 2000 
Solids - -
Total Residual mg/L < 0.1 0. 1 0.1 0.2 
Chlori ne - -
Chromium 

mg/L < 0.05 < 0.05 < 0.05 0.1 
llllcxavalent) - -
Ammonia mAll. 0.023 - 0.637 0.007 - 10 
Fluoride mWL 1.23 1 - 0.4 15 1.557 - 20 
Silver mr!/1. < 0002 - < 0.002 < 0.002 - 0.5 

MI)NIIOOml 
(1000)* 

Escherichia Coli (SW) 4.0 - 7.8 < 1.8 - (CFUI100ml 
) 

Flow Rate m'fs - 0.014 - -
Note· Red color means the exceeded vnlue thou tnrget vaJue 

• Note flnscd on 1hc water u11hzat1011 m d1schnrl!cd creek, water quality C of quahty stnndnrd fo• water bmhs 111 Jnpan, (Min1stry of Fnvtronmcnl, 1997) I> set as a reference 
vnluc lor sclf~monotoring of E. coli for su1 fncc w:uer monrtonng. However, due to liuutnuon of capacity for analyt ical laboratory 111 Mynnllltlr, lhc mc1hod to analyze the 
"Colony rornnng Unit (CFU)" 1s 1101 nvniloblc 111 Myannwr Therefore, the rcsulls of"Mos1 p,·obablc Number (MPN)" are nssmncd sumlar I <I CFU v;,h1.:s rmd compared 
wilh reference values. Once the IIICihod to rmn lyz~ I he CI'U will be av:1i lable in My11 11m:tr, the ronulyllcalmclhod will be ch:mgcd 
According to the quality standard for w~1cr bl•ths m J:Jpnn, (M1nis1ry of Envoronmcnt, 1997), 111 case of E. Coli rcsuli IS c~cccding 1,000 CI·U/1 00 mi . su1ce 11 is assumed 

8 



Water Quality Monitoring Report for Development oflndustrial Area in Thilawa SEZ Zone A 
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2.5.2 Results of Reference Monitoring for Comparison with Discharging Points and 
Baseline of Discharged Creek 

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

As the comparison with the target value, the results of Suspended Sol id (SS), total colifo rm, iron and total 
dissolved solids (TDS) were exceeded than the target value. As for the result of SS and TDS, results at the 
surface water monitoring points (SW-3 and SW-4) fo r SS a11d (SW-2, SW-3 and SW-4) for TDS exceeded 
the target va lue due to two expected reasons; i) delivered from upstream area such as naturaJ origin and 
wastewater from local industrial zone which outside of Th ilawa SEZ, and ii) influence by water from the 
downstream of monitoring points due to tlow back by tidal tluctuation. 

As for the result of total coliform of surface water, results at the surface water monitoring points (S W-2, 
SW-3 and SW-4) exceeded the target value due to two expected reasons; i) runoff of animal waste from the 
undeveloped area and delivered from local industrial zone and illegal dumping site fi·OJn o,utside ofThilawa 
SEZ in the upstream area, and ii) deli vered from surrounding area by tidal effect. The result of total coliform 
at the reference of existing tube well (GW-1 ) also exceeded the target va lue. It may be possible due to 
expected reasons i) the poor maintenance of well which can increase the risk of bacteria and other harmful 
organisms ii) the well was not operated regularly and didn 't use for loca l people long time. Ln add ition, the 
result of E. Coli of surface water and ground water, all of results were under the reference value. Therefore, 
although the target value of total col iform was exceeded at monitoring point of SW-2, SW-3, SW-4 and 
GW - I, bul it is considered that there is no signi·ficant impact on human health. 

As for the result of iron, the result at the monitoring point of surface water monitoring points (SW-3 and 
SW-4) exceeded the target value may be due to the intluence of natural origin (iron can reach out ti·orn the 
soil by run-of1). However, since it cannot reach to the conclusion of what is the reason for this result, the 
contin uous monitoring will be necessary. 
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Water Quality Monitoring Rcpor1 for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Annually Monitoring in FY December 2018) 

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

Target Value 

No. Paramelcrs Unit SW-2 SW-3 SW-4 GW-1 
(Reference 

Value for Self-
M onitorine:) 

l l'cmncnllur.: ·c 24 24 25 32 < 35 
2 Jll - 8.2 8. 1 8.2 7.7 6 - 9 

3 
Suspended Solid mg/L 4600 196.00 154.00 2.00 50 SS) 

4 Dissolved Oxygen 
liDO) mg/L 8.44 8.35 7.77 6.51 -

5 BOD (5) mJ?/L 4.63 3.55 2.58 1.57 30 
6 COD (Cr) mJ?!L 20 16 16 7.2 125 
7 Totul Colilbrm MPN/iOOml 160.()0() l5.000 '5,000 1)2() 400 

8 
Totnl Nitrogen 
IIT-N) mg/L 1.1 2.1 1.6 2.1 80 

Total 
9 Phosphorous mg!L < 0.050 < 0.050 < 0.050 0.09 2 

(T-P) 
TCU 

10 Color (True Color 4.13 3.22 2.63 0.00 150 
Unit) 
TON 

II Odor (Threshold Odor 1.4 t tA 1.4 -
Number) 

12 Oil and Grease mg/l. < 3. 1 < 3. 1 < 3.1 < 3. 1 10 
13 Mercury mg/L < 0.002 < 0.002 ~ 0.002 < 0.002 0.005 
14 Zinc mg/L < 0.002 < 0.002 < 0.002 < 0.002 2 
15 Arsenic mAIL <0.01 < 0.0 1 ~ 0.0 1 < 0.01 0.1 
16 Chromium mAIL < 0.002 0.0 14 0.008 ~ 0.002 0.5 
17 Cadmium mg{L < 0.002 < 0.002 < 0.002 < 0.002 0,03 
18 Selenium m!!IL < 0.01 < 0.01 < 0.01 < 0.01 0.02 
19 Lead mg/L < 0.002 ~ 0002 5 0.002 < 0.002 0.1 
20 Copper mg/L < 0.002 < 0.002 $ 0.002 $ 0.002 0.5 
21 Barium mi!IL 0.074 0.06 0.058 0.08 I 
22 Nickel mi!IL 0.006 0.022 0.014 < 0.002 0.2 
23 Cyanide m!?IL 0.003 0.015 0.015 < 0.002 0.1 
24 Free Chlorine m!?IL < 0.1 < 0. 1 < 0.1 < 0. 1 I 
25 Sulphide mll/L 0.033 0.03 1 0.018 < 0.005 I I 

26 Formaldehyde mJ?Il O.D28 0.014 0.022 0.0 15 I I 

27 Phenols mJ?!l 0.4 < 0.1 0.17 < 0. 1 0.5 
28 Iron ml!ll 1.462 9.232 6 7U~ 0.474 3.5 I 

29 
Total Dissolved mg/L 1.768 l54U ' 'i92 1,602 2000 
Solids 

30 
Total Resid ual 

mgiL 0. 1 0.1 0.1 < 0.1 0.2 
Chlorine 

31 
Chromium mg!L < 0.05 < 0.05 < 0.05 < 0.05 0.1 I (l-lcxavul\)n1) 

32 Ammonia mAIL 0.360 0.055 O.oJ5 2. 150 LO 
33 Fluoride mwL 0.490 < 0.014 0.423 0.059 20 
34 Silver mi!IL < 0.002 < 0.002 < 0.002 < 0.002 0.5 

MPNII OOml* (SW) 6.8 26.0 320 - ( 1000)• 
CFUIIOOml 

35 Esch.:richia Coli (100)+* 
MPN/JOOmlu (GW) - - 110 tMPNIIOOmll 

36 Flow Rate m)fs ---··--- 0.350 - -
Note: Red color means the exceeded resul ts than target value. 

*Note: Based on the water utilization at discharged creek, water quality C of quality standard for water baths in Japan. (tvlinistry 
of Environment. 1997') is set as a reference value of self-monitoring for surface water monitoring. However, due to limitation 
of capacity for analytical laboratory in Myanmar, the method to analyze the ''Colony f-o rming Unit (CFU)" is not available in 
Myanmar. Therefore. the results of "Most Probable Number (MPN)" are assumed similar to CFU values and compared wi th 
reference values. Once the method to analyze the CFU will be avai lable in Myanmar, the analytical method will be changed. 
According to the quality standard for water baths in Japan, (Minislry of Environment, 1997). in case ofE.Coli resul t is exceeding 
I ,000 CFUII 00 mi. since it is assumeclunsafety, it is considered unsuitable for water baths. 
**Note: Based on the water utilization at monitoring point for ground water, 131 (Irrigation water) of National Technical 
Regulation on Sur fat.:c Water Quality in Vietnam (No. QCVN 08: 2008/BTN MT) is set as a reference value of self-monitoring 
for ground water monitoring. 
~lyanmar Koci International Ltd. 
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Water Quality Monitoring I~CI>Ort lor Development of lndtl~lrial /\rca 111 ·ntilawa SEZ Zonl! A 
(Bi-Annually Monnortn!; 111 FY December 20 18) 

CHAPTER 3: CONCLUSlON AND RECOMMENDATIONS 

As for the result of SS, the results at the retention pond (SW- 1) and the outlet of the centralized sewage 
treahnent plant (SW-6) complied with the target va lue. On the other hand, parameters of SS at retention 
canal (SW-5) was exceeded. 

The result of total coliform at the retention pond (SW-1), at the retention canal (SW-5), and the outlet of 
the central izcd sewage treatment plant (S W -6) were exceeded 1 he target values in th is period of monitoring. 
The result of total coliform at (SW-6) exceeding the target values but the value this event was incidental 
case and its impact is not expected because the results in the previous monitoring months and results of 
additional monitoring at the outlet of thc centralized STP (SW-6) and retention pond (SW-1) complied with 
the target value. Since the composition of the total coli form include bacteria from natural origin, and even 
after tota l coliform do not affect human hea lth directly, se lf-monitoring for E. Coli analysis was carried out 
to identify health impact by coli form bacteria. In addition, according to the result of self-monitoring of E. 
Col i at retention pond (SW-1 ), at retention canal (SW-5), and the outlet of the centralized sewage treatment 
plant (SW-6). results were under the reference value. Therefore, although the target val ue of total col iform 
was exceeded at monitoring points SW-1 , SW-5 and SW-6, but it is considered that there is no significant 
impact on human health. 

As for the resu lt of iron, the result at the retention canal (SW-5) was exceeded the target va lue. The expected 
reasons for exceeding the target va lue of iron are by nat.ural origin (iron can reach out from the soil by run­
oft). Japnn set efnuent standards for two items as fo llows; i) hea lth item and ii) li ving environment item. In 
the health item, there is no standard va lue for iron. On the other hand, for the li ving environment item, the 
standard value for soluble iron level is I 0 mg/1. As the comparison with the li ving environment standard 
value in Japan, iron result in SW-5 is lower than the standard value. Therefore. it can be considered that 
there is no significant impact on the living environment. 

As for parameters of SS, TDS, total coli form and iron in surface water were exceeded the target values at 
reference monitoring points. The expected reasons for exceed ing the target values ofSS at (SW-3 and SW-
4) and TOS at (SW-2. SW-3 and SW-4) are delivered from upstream area such as natural origin and 
wastewater from loca l industrial zone which outside ofThi lawa SEZ. The expected reasons for exceed ing 
the target va lues of total coliform at (SW-2. SW-3 and S W-4) arc by natural origin (natural bacteria ex isted). 
As for parameter oftotal coliform exceeded the target va lue at reference of existing tube well (GW-1), 
expected reasons are poor maintenance of well, not operated regularly, not used by local people. It wi ll be 
recommended to test the tube well for total coliform every year. As mentioned in Section 2.5.2, the result 
of self-monitoring of E. Coli at SW-2, SW-3, SW-4 and GW- 1 were under the reference va lue. Therefore, 
although the target value of total coli form was exceeded at reference monitoring point, but it is considered 
that there is no significant impact on human health. As for the parameter of iron exceeded the target value 
at reference monitoring points (SW-3 and SW-4), expected reasons are by natural origin (iron can reach out 
from the soil by run-off). 1\.s the comparison with the living environment standard va lue in Japan, iron 
results in SW-3 and SW-4 arc lower than the standard value. Therefore. it can be cons idered that there is no 
significant impact on the livi ng environment. However, it cannot reach to the conclusion of what is the 
reason to be exceeded the target values, thus the continuous monitoring and yearly trend analysis will be 
necessary based on the wet and dry season data. 

1\.s for future subject for main discharging points of Thilawa SEZ Zone A, the fo llowing action may be 
taken to ach ieve the target levels of SS, total coliform and appropriate water qual ity monitoring: 

-To continue monitoring Escherichia coli (E. Coli) level to identify health impact by co liform bacteria; and 
-To monitor the possibi lity of the overflow water from construction sites. 
-To monitor the possibility of the domestic wastewater from construction sites. 

II 





Water Quality Monitoring Report tor Development or Industrial Area in Thilnwa SEZ Zone A 
(Bi-Annually M onitoring in FY December 20 18) 

FOR DISCHARGING POINTS OF TH ILA WA SEZ ZONE A 

Surface water sampling and onsite measurement at SW-1 

Surface water sampling and onsite measurement at SW-5 

Surface water sam piing and onsite measurement at SW -6 
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Water Quality Monitoring Report fo r Development of Industrial /\rea in Thilawn SE7.. Zone A 
(Bi-Annually Monitoring in rY December 20 Ill) 

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 
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Smface water sampling and onsite measurement at SW-4 
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Water Quality Monitoring Report for Devt:lopmt:nl of Industrial Area in Thilawa SEZ Zone A 
(Bi-Annually Monitoring in rv Dcccn1bcr ~0(~) 

Ground water sampling and onsite measurement at GW- 1 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Annually Monitoring in FY December 20 18) 

FOR DISCHARGING POINTS AND AFTER CENTRALIZED STP 
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Analysis Report 
'<fll"'''" Koo! \11(em• uonol LID (K<l) 

Repo rt No. , Gl>HAIJ · 20J90 JJ 2 1 

R('vlJkll\ No. : 1 

Rtpott Oa te ' 14 Jan u• •v. J0 19 

Aj)pfO<,ObO<l NO. · 0049<001 

No lA /28 , Mt • T!H<Iar HOUS nQ, Wfld 11, SOV1n 0 \ .• 1~1>1 f ownSI>lP, YanQC<>. My..nnw 

" rrD 

•• 
"''lMl.fl ~'fi •N1 

0« Net GtM-ll..ltM4.()00 
P.\I.PlOII 

HKI SW 1 1226 

w 18 12255 

S • "'P'<"9 Dole : 26 Oc<emb<r , 1018 

SampllnQ ev Cuuomer 

Samplt ~.tct!lve-d Oal~ : 2t. Oerembef , 2018 

Method Unll A_C!.Su._Jl ~ 
III'IIA 1.5400 ( Dry Ot IOJ• IO~'C M•lloon) mg/1 H.OO 

AVIlA 5210 ll (5 Ooys 000 Te'll) mQ/1 4.68 o.oo 
APIIA 52200 (C'ose Rtl'ul< COIO<Imclrl( M <l hO~) mQII U . t 0 .7 

APtiA 9l2 l ll (Stan&t<l rota! COLrO<m f<fmorH•r.on Tt<nn1cwe) MPN/ICOtnl S•O 1.8 --- -
APHA 5520& (P•rbllon-Gt• "'m<ttl< M<lh<ld) "'9/1 ·< ) , t ) . 1 

11ACli 1<<'11!00 10072 (TI'(f - l!•to O.gutlon Hot!IOO) lft0/1 J9 0 
- -- - -

M'ttA 4SOO•P f (M <O<l>o< AGel l<<tnoo) _ lftOII 006~ 0.050 

Al'tiA 2110C {S;>«;trophotor""tnc l'leti>od) tCU ))I o.oo -
Al'HA 21 50 B (ThrOSho!cj Oclor f HC) 101~ 2 0 

API IA 2540 C {Total Ors>Oiv.O SOj.ds [)<,f'<l ~~ 180 C M<lho d ) tnQ/1 .164 
-

APH,A 3 120 8 (JrldULUYCfy Coup:~ PIIJffil' ( ICPJ K t l ltOd) lnQ/1 $ 0 .001 0 .002 
- -
APt lA ) 1>0 B ( lnductJvetyCoupltd f~••mo II CI') KolMO) tnQ/1 $ 0.002 0.002 

1-
APIIA J l lO 0 ( lnductlv.,. CouOI• d Plum~ ( ICP) Meli"Od) rng/1 "0.01 ~! 
A"'1A ) 120 B (lt>du<tlvdy Coul)lt<l Pt•sm 4 ( tCr) M• lhQoJ) nog/ 1 s; 0.002 0 .007 ___ , 
APt1A )1 20 e (1nd uetlvtfy CouVItd Plum• (!CP) ... l~Od) tnQ/ 1 "' 0 .002 0 .002 -
API lA J 120 ll ( lnouctlvoty Coutl't<l Pt•<mO( ICP) Mett\Od) mOll $ 0.01 0.01 

Al'HA 3 110 t; ( lnductiY.,. Coug'ed filum• (ICP) MtthocJ) rfl9/l ~ 0002 0002 

APHA J 110 I! ( lnouctlvefy (ou~l«< l'l"omo {1CP) MfthO<I) rnQ/1 s; 0002 0 .002 

Al>tiA 1110 II {lndUCtJVefY CouQ:<O Pt• sm• ( ICP) l'l«nod) lnQ/1 0 0) 0 .001 

A.Pt1A 3110 8 ( lncSU<tNo!y Couplto .,,...,, {ICI') M«nod) •nQ/1 0002 0 .002 

4PilA ) 110 B (lnOu<t1vdy COUO:t O ... .,.,. (lCl') M«hhd) mQ/1 - ~ 0002 0 .002 -
AI'> lA J 110 8 (htdUCShl.,. Cl>up'OCI ~sm• ( I(V) M<thOO) 0 .276 1T<9(1 I 0 .002 

hACII 802? ( Pyridin• · l'yt6UIQ<le Mrti>Od mQ/1 < 000) 0 .002 

IIACH I!C'U>OO l020 S (Sl'IC';I>Io TNT Plu> ><tll>Od) mQ/1 0.0)) 0 .020 

150 l t OU t ... (Ditl:"m~ol~)t.;..tfW91M1hf' -IJ'O& ""~ 1.\ •ltUlf:~l'Gf) IMQ/1 < 0.05 0 .05 

-"t·LA • II 0 & (tO!" Cf'orom.LOQt•P',Y ...,,.._ (,...,~,. , ~oarm.won 01 f lutf't C~vity) mg/1 1. 231 0 .014 ---- -
APUA 4500 CL G (0?0 CoiO<otlltlllC M«ho<J) moll c 0 l 0 . 1 

AI>HA 4500 CL G ( DI'O Colomntt,ol< Mtthoo) ~~~~ < 0 1 0. 1 

I tACH 813 t (UStPA Mcthvteno Otu~ Mclho d) rng/ 1 0 .010 0 .005 

ttACII 8 110 ( Men~ MethOd) moil I() ,Ol S 0 .00) 

USlPA Mt<~od 420 1 (tll\ttl(llh(S fSpea_tCIC»MtOf!Wtll(, MilttUifl &M• W ·ll' ~ltil4t10il)) moll < 0 . 1 0 . 1 
-

LOQ • Um.l "' QuiiOI(<Won 

APttA • Atn('ri(.M ~ ~ Al~Oft (~J'ttA).- U" fl' Afntork .n Watet WOt'lc$ AUOO• lion ( AWWA), t nd the Wlttt 
Erw~tonl'l't.tfC ,f'd-t'f"abOn (Wfr). ~ ~~ fOt tiM l!lll"*"4tton of W•l·er anc wa,te..,~ter. )2nd ~otion 
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Wnter Qual ity Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Annually Monitoring in FY December 20 18) 

ADDITIONAL MONITORING AT SW- l 
GOlOt~ DOW" rCO.S~STEM MYANY.Afl CO~ LTD. 

t ot ~o £1 Tho aw.a SEZ Zc--ne- A. Ya~eon R~ll·O<O. M~~mll ' 

Phone till Fa) No: t ·95) 1 23~Sl •• 
11!10llv~tc.> our planet 

()Q( No· GE \.1-tB-RO~£/OO 

FdfJClOfl 

Report No. : GlM·LA8 ·20 1902073 

Revision No. : 

Report oate : 11 rebruary, 2019 

Apptlcanon No. : 0049-C:OO 1 

Analysis Report 
~lyanmar Koel l nternatlonallTD (MKI) 

No.I A /28, Mya Thldar Hous.ng, Wil rd II, South Okkalapa. 
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~I KI·SW· \ ·0204 
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Sampl~ Rece1vl'(\ Date 4 February. 2019 
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- - -
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Water ftl~uonm~nt redcrouon ('•\'EF). Standard Meuroos tor me f•~mnattllr ol \ '14ter Dncl wostew~ter. 
nnd wucm 

Analysed By . Approved By · 
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Tomoya Suzuki GEM Director ~ b 1(, zC(q 
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Water Quality M onitoring Reporl for Development of I ndusiTial Area in Thilawa SEZ Zone A 
(Bi-Annually M onitoring in FY December 20 .18) 

~0()¥.•-. t(O.')..,llV M't...,M.Al CO .. \TO 
te(!'4ort 'fto"l•-- ~Ol'Y"•,. .... ......,_,. ,..,,,..._ . .. P\111' 
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Analysis Report 
Hy•nrNr K~ lntttn Ot>OOl l L'IO (Mkl ) 

RtPOr l t<o . : G[M· I.A0·20:901 1n 

Rt-wi!.lou r,o, ; 

Report Oi\lc ; 1-4 h nvllry , 2019 

AJ>pic•ttcn No . : 00•9 COO l 

uo. t A /)8, ~· lnlld• r uo~ilnQ. ward 11 , Sot.tn Ok" .. opa l'()Wft\JI'o. Ydnoon My.,·unet 
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!'lo lhod Un it Re,;ult lOQ 

AI>IIA 25400 (Dry i1 !OJ 105'C MothOO) mg/1 l l<i 00 -
Al>HII 5110 8 ( :> O• y< llOO T<>•l) mQ/1 12 GO 0.00 

Al'I IA 5nOO (Close ll<Hu• Colo•tnl<lriC '4•11.0~) rft(l/1 27 0 .1 
- - ---
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Water Quality Monitoring Rcp011 for Development of Industrial Area in Thilawa SEZ Zone A 
(13i-Annually Monitoring in FY December 20 18) 
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APPENDIX-3 LABORATORY RESULT OF ESCHERICH IA COLI 
(SELF-MONITORING) 
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Water Quulily Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Monthly Monitoring in PY February - 20 19) 

CHAPTER 1: INTRODUCTION 

1.1 General 

Thilawa Specia l Economic Zone (SEZ) is located in soul'hern d istrict of Yangon region and about 23 km 
southeast ofYangon city. As the deve loper ofThilawa SEZ, Myanmar Japan Thilawa Development Ltd. 
(MJTD) has a responsibility to carry out regular monitoring in the industrial area of Zone A in accordance 
with the approved Erwironmental Impact Assessment (EIA) report and EnviJomnenta l Management Plan 
(EMP). MJTD has implemented monitoring various environmental items with the specified t ime frame to 
know the environmenta l conditions in and around the area . As for the monitoring of the water quality, total 
seven sampling points are set for water quality survey, named SW-1 , SW-2, SW-3, SW-4, SW-5, SW-6, 
and GW- 1 have been monitored in Thilawa SEZ and its surrounding area in timely manner. Among the 
seven locations, SW-1 and SW-5 a re main discharged points ofThilawa SEZ and SW-6 is discharged from 
centra lized Sewage Treatment Plant (STP) which is required to monitor by Envi ronmental Monitoring Plan 
(£MoP) in EIA report ofThilawa SEZ Zone A. The remain ing points SW-2, SW-3 and SW-4 are sampled 
as a re ference monitoring for comparison with discharged points and baseline of discharged creek. 
Moreover, GW-1 is monito red as a reference of existing tube well which located in the monaste1y 
compound. Location o f 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 Monitoring Report for Development or Industrial Area in Thilawn SEZ Zone A 
(Bi-Monthly Monitoring in FY February- 20 19) 

CHAPTER 2: WATER QUALITY MONITORING 

2.1 Monitoring Items 

Sampling points and parameters for water qua lity monitoring are determined so as to cover the 
environmental monitoring plan of the EI A report. 

Water quality sampling was carried out at seven locations. Among the seven locations, water flow 
measurement carried out at four locations (SW-1 , SW-4, SW-5 and SW-6) where can be measured by 
Current Meter. Monitoring items and snmpling points are summarized in Table 2. 1-1. 

Table 2.1-1 Monit _ __ _ _ _ _ _ _ _ _ _ ____ _ o ran :1 h for Water Qualit -
No. Paramt tt rs SW-1 SW-2 SW-3 SW-4 SW-S SW-6 GW-1 Rt marks 

I pi t 0 0 0 0 0 0 0 On-site measurement 
2 \Vnter Temperature 0 0 0 0 0 0 0 On-site measurement 
3 DO 0 0 0 0 0 0 On-) itc measurement 
4 BOD(5) c 0 0 0 Laboratory annl~s•s 
5 COD(Cr) 0 0 0 0 0 0 Laborator) analysis 
6 Total Ni trogen 0 0 0 0 0 0 0 Laboratory analysis 
7 Suspended Solids 0 0 0 0 0 0 0 I aborntory nnohsis 
8 Total Colifom1 0 0 0 0 Laboratory analYSis 
9 Total Phosphorous 0 0 0 0 0 Laborato~· analysis 
10 Color 0 0 0 0 0 0 0 Laboratory annlvsis 
II Odor 0 0 0 0 0 0 0 Lnboratorv nnalvsis 

12 
Escherichia Coli 
(Self-monitoring) 0 0 0 0 0 0 0 Lnboratory .analysis 

13 Flow Rate 0 
----, ____ - - 0 0 0 . _ Qn-sitcnlcasuJefllcnt 

Source: Myanmar Koci lntcmational Ltd. 

2.2 Description of Sampling l)oints 

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

---- ~ - - - - -- ~ - ~-- - - - - - -Ta ble 2.2-1 Out!' rs Jiog: Point 
No. Station Deta iled Information 

i 

Coordinate· N • 16° 40' 13.5", E • 96• 16' 39.8" 
I SW-1 Location- Outlet ofRctcnlion Pond 

Surve'' Item - Surface \\:UCr Stm!Piing and water tlow rate measurement 
Coordinate - N · J60 40' 2Q_§_2". E_ • 2__6° 17' 18.04" 

2 SW-2 Location - U~strcam ofSII\\c Pvauk Creel.. 
Survey Item - Surface water sanmling. 

3 SW-3 
Coordinate- N • 16° 40' S.SO". E- 96° 16' 41.60" 

--Location .. : .. upstrcarn ofShwc Pyauk Creek, after rn ixin"s,,poi;~i-·of'lllilawa SEZ Zone A unci Zone B. 
Survey Item - Surface water samolinl!. 
Coordinate- N- 16° 39' 42.84" E- 96° 16' 27.42" -

4 SW-4 Location · Downstream of.Shwc P.~auk Creek ___ ...................... ,_ ._ ....... _ ......... -·--·-··········-·"' 
Survcv llcm- Surface water srunplin11,1111d water now mtc measurement. 
Coordinalc- N • 16° 40' 10,7", E- 96° 16' 22.6" 

s SW-5 Location· Outlet of Retention Canal 
Sun'"'' Item- Surface wmcr samplinA and water now rate measurement 
Coordinate- N · 16° 40' 27 13", E · 96° 16' 30.68" 

6 SW-6 Location ·Outlet from S'l P to Retention Pond 
Survey Item - Surface water snmplinA and water flow rate measurement 
Coordinate- N · 16° 40' 25. l 0" E · 96° 16' 31 70" 

7 GW-1 Location - In Moel!,yoc Swan Monastc~ 
Surnv Item - Ground Water Sampli n~-t 

Source: Myanmar Koci International Ltd 
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SW-1 

Water Quali ty Moni toring Report for Ocvcloprncnt of Industrial Area in Thiluwa SEZ Zone A 
(Bi-Monthly Monitoring in FY February - 2019) 

SW-1 was collected at the discharge point of retention pond which is located in the east of Moegyoe Swan 
monastery. This dra inage is flowing from north to south and then connected to the Shwe Pyauk creek 
through earth drain . The wnter quality of this monitoring point has been influenced by the water from 
downstream due to flow back by tidal fluctuation. In addition, it seems that a pa11 of wastewater from 
monastery has reached to the culvert in the SEZ area and discharging to the retention pond. 

SW-2 (Reference :Point) 

SW-2 was collected at the upstrean1 of Shwe Pyauk creek. This sampling point is located in the southeast 
of Zone A area and at the south of Dagon-Thi lawa road. The surrounding areas arc Zone B in the southwest 
and local industrial zone in the east respectively. 

SW-3 (Reference Point) 

SW-3 was collected at the upstream ofShwe Pyauk creek after mixing point of Zone A and Zone B, which 
is flowing from east to west and then entering into the Yangon River. The distance is about 1.2 km 
downstream ofSW-2. This sampling point is located in the south of Zone A area and Dagon-Thilawa Road. 
The surrounding areas 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 of Shwe Pyauk creek, after mixing of discharge water from local 
industrial zone, construction site of Zone Band Zone A. •.vh ich is flowing from east to west and then entering 
into the Yangon Ri ver. The distance is about 820 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 
Band loca l industrial zone in the east respectively. 

SW-5 

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

SW-6 

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

GW-1 (Reference of Existing Tube Well) 

GW-1 was collected from tube well as ground water sample. It is located in the compound of Moegyoe 
Swan monastery. The surrounding areas are Zone A in the west, retention pond in the east and Dagon­
Thilawa road in the south respectively. 
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Water Quality Monitoring Report for Development of Industrial Area in 1ll ilawa SF7 Zone A 
(Bi-Monthly Monitoring in FY Fcbrual)- 20 19) 

2.3 Monitoring Method 
All water samples were collected with cleaned sampl ing bottles and analyzed by the followi ng standard 
method as sho"' n 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 011-site 
instrument "Horiba, U-s2·· and water now rate was also conducted by using the on-site instrument "Tamaya 
Digital Current Meter". 

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

No. Paramtler Method 

I Water Temperature lnstnuncnt Analysis Method (Horiba, U-52, Multi Water Quality Checker) 

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

3 Dissolved Oxygen (DO) lnti lnuncnt Analysis Method (Horibtt U-52, Multi Water Quality Checker) 

4 BOD (5) API lA 5210 13 (5 Days 130 D Test) 

5 COD (Cr) API lA 5220D (Close Rcnux Colorimetric Method) 

6 Total Nitrogen (1-N) IIACII Method 10072(TNT Persul fate Digestion Method) 

7 Suspended Solids (SS) APIIA 2540D (Dry ut 103-105'C Method) 

8 Total Colilonn API IA 9221 B (Standard Total Coliform Fennentation Technique) 

9 Total Phosphorous (T-1') API IA 4500-P E (A~corbic Acid Method) 

10 Color API lA 2120C (Spectrophotometric Method) 

II Odor API lA 2150 B (Threshold Odor Test) 

12 Eschcnclua Coh A I'l l/\ 922 1 F (Eschcriclua Colt Procedure Using Fluorogcnic Substrate) 

13 Flow Rate 
Detect ron of Electromagnetic Elements 
(Real-time me:lSuremcrll by UC-200V Digital Current Meters) 

Source: Myanmar Koci International Ltd 

2.4 Monitoring Period 
Water quality and water now rate monitoring conducted on 13 February 20 19 and sampli ng time is shown 
in Table 2.4- 1 to avoid tidal effect. The tide record for Yangon River, Myanmar on 13 February 201 9 is 
shown in Table 2.4-2. 

Table 2.4- 1 S l in~ r fEach S ampL_ _ ___ _ _______ _ _____ _ 

No. Stillion Sampling Time 

I SW-1 13/02/2019 10:56 
2 SW-2 13/021201 9 14:31 
3 SW-3 13/02/20 19 09:26 
4 SW-4 13/02/20 19 13:24 
5 SW-5 13/0212019 11 :22 
6 SW-6 13/0212019 10:27 
7 GW- 1 13/02/2019 16:01 

Source: Myanmar Kocr International Ltd 

Table 2.4-2 Tide R - - ~ - -·- - -- - - - - -- - -- - -- - - .~ - -
I for Y R: M ar 

llll tl' T ime I-I eight Tide Conditions 

04•27 0 76 Low Tide 

13/02120 19 
0934 4.29 Hil!b Tide 
1631 0.96 Low Tide 

. - .... 
__ 2_2 ().l "-~- ----

Hieh Tide 
Source: Myanmar Pon Authonty, Tide Table for the Yangon River and Elephant Poinl. 20 19 
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Water Quality Monitoring Report for Dcvclopmcnl of Industrial Area in Thilawa SEZ Zone A 
(Hi-Monthly Monitoring in FY february- 20 19) 

2.5 Monitoring Results 

Results of water quality monitoring are summarized in Table 2.5- 1. Analytical results of the laboratory are 
described in /\ ppend ix-2 and Appendix-3. The results were compared with the target value of effl uen t water 
quality discharging to water body stipulated in the ElA report . 

2.5.1 Results of Water Quality ~1t the Outlet of Sewage Trea tment Plant of Industrial Area 
of Thilawa SEZ and at the Point before Discharging to C reek 

As the comparison with the target value, the results of suspended solid (SS) and total coli form exceeded 
than the target va lues. 

As for the result of SS, the result at the outlet of the centralized STP (SW -6) complied with the target va lue. 
It implied that efnuents from each locator was treated well by the STP. On the other hand, results at the 
monitoring points of retention pond (SW-1) and retention canal (SW-5) before discharging to creek, 
exceeded the target value due to the expected reason; for SW-1 and SW-5: surface water run-off from bare 
land in Zone /\ . 

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

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

On the bases oft he above examinations. the following actions shall be taken to monitor the impact on human 
health; 

-To continue the self-monitoring for Escherichia coli (E. Coli) level to identi fy health impact by coliform 
bacteria (Whi le result of Total coliform exceeded the target value) 

Perhaps, the possibility that water flowing through the retention canals might include overflowed water 
from some construction sites with insufficient treatment of co liform should not be excluded from the 
possible cause. 
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Water Quality Monilo ring Rcpon for Dc, c lopmcnt of Industrial Area in TI1ila" a Sl 1.. Zone A 
(Bi-:'\ tom hi) Monitoring in F'Y l·cbruar) - 20 19) 

T:•ble 2.5-1 Results of Water Qunlity Monitoring at M~lin Discharged Gates and Discharged from 
Centralized STP 

Target Valut 

No. Pararnetrn Unit SW·I SW-5 SW-6 
(Rererenre Valur 

ror Sttr-
Monllorln!!\ 

1 Temperature ·c 33 32 30 ::> 35 

2 pH 75 82 70 6 - 9 
I 

3 Suspended Sohd (SS) mg/L c..tu tMl 11X llCl 200 50 l 

4 Dissolved Oxygen (DO) rng/L 6.58 6 63 7. 14 

5 BOD (5) mg/L 3.88 4.08 1.71 30 

6 CODCCr) mg/L 20 52 19.6 125 

7 Total Colifonn 
MPN/ 

1.600 350 < 1.8 400 
100m! 

8 Total Nitrogen (T·N) rng/L 13.1 1.6 13. 1 80 

9 Total Phosphorous (T-P) mg/1 026 < 0.050 0.985 2 

10 Color TCU 4.61 3 92 1 86 150 
(True Color Unit) 

TON 
11 Odor r n1reshold Odor 1.4 2 2 . 

Number) 

12 Eschcrichi n Coli MPN/100m1 4.0 9.2 < 1.8 
(1,000)• 

(CFU/ 1 OOnrl ) 

13 Flow Rate m'/s 0.032 0.011 0.036 -
Note: Red color means exceeded value than target value. 
•Note: Based on the water utilin tron m discharged creek, water quality C of quality standard for wmcr baths in Jap:ur, (Ministry of 
Environment, 1997) rs set a.~ a reference value for self-monitoring of E coli for surface water moni toring. However, due to limitation of 
capacity for anal) ticnllabonrtory rn Myunnrar, the method to analy-1e the "Colony Forming Unit (CFU)" is not avar lablc in Myanmar. 
Therefore, thl! results of "Most Probable Number (MPN)" arc assumed simr lar 10 cru values and compared witl1 reference values. Once 
the method to analy71! the CFU writ be avarl ab lc in Myamnar. the nnnlyticnlmcthod will be changed. 
According to the qualrty Mandard for \\atcr baths in Japan, (M inistr) of environment. 1997). 111 cnse or E. Coli result rs C\ Ccedurg 1,000 
CFUIIOO ml, srnce 1\rs assumed unsafcl) , 11 rs considered unsuitable for 1\atcr baths 
Source: My:u1mar Kocr lntemational Ltd 

2.5.2 Results of Reference Monitoring for Comp~uison with Discharged Points and 
Baseline of Discharged Creek 

Resu lts of water qua lily monitoring are summarized in Table 2.5-2. The results were compared with the 
target va lue of effluent water quality di scharging to water body stipulated in the ElA rep011. 

As the comparison with the target value. the results of Suspended Solid (SS) and total coliform exceeded 
than the target value. As for the result of SS. results at the surface water monitoring points (SW-3 and SW-
4) exceeded the target value due to two expected reasons; i) delivered from upstream area such as natural 
origin and wastewater from loca l industrial zone which outs ide of Thilawa SEZ. and ii) infl uence by water 
from the downstream of monitoring points due to flow back by tidal nuctuation. 

As for the result of total coliform of surface water, results at surface water monitoring points (S W -2, SW -3 
and SW-4) exceeded the target value due to two expected reasons; i) runoff of animal waste from the 
undeveloped area and delivered from local industrial zone and illegal dumping site from outside ofThilawa 
SEZ in the upstream area, and ii) delivered ti·om surrounding area by tidal effect. In addition. the result of 
E.Co)j .of surface water, all of results were under the reference value. Therefore, although the target value 

_.,,,,DEv;~~ 
~ , t ~ 8

<() 

• ol I 
... ~~'! 6 



Water Qual ity Monitoring Report f·or Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Month ly Moni toring in FY February- 2019) 

of total coliform exceeded at monitoring point of SW-2, SW-3 and SW-4, but it is considered that there is 
no significan t impact on human hea lth. 

Table 2.5-2 Result of Water Quality Monitoring foa· Reference Monitoring Points for Comparison 
Baseline ofDischan!ed C.-eek 

Target Value 

No. Parameters Unit SW-2 SW-3 SW-4 GW-1 (Reference Value 
for Self· 

Monltorinl!) 

I Temperature ·c 28 27 30 35 $ 35 

2 pH - 7.8 7.2 7.8 7.9 6 - 9 

3 Suspended solid (SS) mg/L 28.00 25-1 p() 16-1 00 4.00 50 

4 Dissolved oxygen (DO) mg!L 3.97 5.63 5.43 5.71 -

5 800(5) mg/L 15.4 1 3.79 2.89 1.56 30 

6 COD(Cr) mg/L 119 27.5 21.1 33.5 125 

7 Total coli form MPN/ .,. 160.000 24.000 92.000 70 400 
IOOml 

8 Total nitrogen (T-N) rng/L 1.9 9.1 4.1 2.5 80 

9 Total phosphorous (T·P) mg/L 0.289 0. 155 0.103 0.063 2 

10 Color TCU 21.86 3.49 2.63 0.37 ISO 
ITrue Color Unit) 

II Odor TON 2 2 2 1.4 (Threshold Odor Number) -

MPN/100 ml• (SW) 4.0 < 1.8 14.0 - (1.000)* 
(CFU/ 1 OOml\ 

12 Escherichia Coli (100)+* 
MPN/100 ml** (OW) - - - 2.0 (MPN/1 OOml\ 

13 Flow Rate m'/s - - 0.128 - -
- ------------

Note: Red colors means exceeded value than target value. 
•Note: Based on U1e water utilization at discharged creek, water quality C of the quality standard for water baths in Japan, (Ministry of 
Environment, 1997) is set liS a reference value of self-monitoring for surface water monitoring. However. due to li,rnitation of capacity for 
analytical laboratory in Myanmar. the method to analy-LC the "Colony Fanning Unit (CFU)" is not available in ~·1 yanmar. Therefore. the results 
of ··Most Probable Number (MI'N)" arc assumed similar to CFU values and compared with reference values. Once the method to analyze the 
CFU wi ll be available in Myanmar. the analytical method wi ll be changed. 
According to the quality standard for water baths in Japan, (Ministry of Environment, 1997), in case of E. Coli result is exceeding 1,000 CFU/ I 00 
rnl, since it is assumed unsafcty. it is considered unsuitable for water bmhs. 
**Note: Based on the water uti lization at monitoring point for ground water, B I (Irrigation water) of National Tcchnic;1l Regulation on Surface 
Water Quality in Vietnam (No. QCVN 08: 2008/BTNMT) is set as a rclc•·cncc 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 TI1ilawa SEZ Zon\! A 
(Bi-Monthly Monitoring in FY February- 20 19) 

CHAPTER 3: CONCLUSION AND RECOMMENDATIONS 

1\s for the result of SS and total coliform the results at the outlet of the centra lized STP (SW-6) complied 
with the target value of both of them. It may prove that effiuent !Tom each locator was treated well by the 
STP. On the other hand, parameters of SS at retention pond (SW-1) and at retention canal (SW-5) exceeded 
the target values, and parameters of total coliform at retention pond (SW-1) exceeded the target values in 
this period for mai n discharged points ofThi lawa SEZ Zone A. In addition, according to the result of self­
monitoring of E. coli at retention pond (SW-1 ), result was under the reference value. Therefore, although 
the target value of total coli fo rm was exceeded at monitoring point SW-1, but it is considered that there is 
no significant impact on human hea lth . 

/\s lo r parameters of SS and total coliform in Sln-face water exceeded the target values at reference 
monit·oring points. The expected reasons for exceeding the target values of SS arc delivered from upstream 
area such as natural origin and wastewater from local industrial zone which outside ofThilawa SEZ. The 
expected reasons for exceeding the target values of total colifonn arc by natural origin (natural bacteria 
existed). As mentioned in Section 2.5.2, the result of self-monitoring of E. coli at SW-2. SW-3 and SW-4 
were under the reference value. Therefore. although the target value of total colifonn exceeded at reference 
monitoring point, but it is considered that there is no sign ificant 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 wi ll be necessary to carry out based on the rainy and dry season data. 

/\s for future Sltbject for main discharged points ofThilawa SEZ Zone A, the following action may be taken 
to achieve the target levels ofSS, total coliform and appropriate water quality monitoring: 

- To continue monitoring Escherichi a coli (E. col i) leve l to identi fy hea lth impact by coliform bacteria; and 

-To monitor the poss ibility of the overflow water from construction sites. 

- To monitor the poss ibility of the domestic wastewater from construction sites. 

~B~'"'w~-~~.._ 
~ MJTD 
'%. l 

~ . 
~~v . <'~· ·· 8 

End ojlhe Documenl 





Water Qualil> Monitoring Report for Development of lndustrial/\rca in rhi lawa SEZ Zone 1\ 

(Bi-Monthly Monitoring in FY f'cbruary- 20 19) 

FOR DISCHARGED POINTS OF THILAWA SEZ ZONE A 

Surface water sampling and onsite measurement at SW-1 

Surface water sampling and onsite measurement at SW-5 

Surface water sampling and onsite measurement at SW-6 
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Water Quality Monitoring Report lor Development of Industrial Area in Thilawa SEZ Zone 1\ 
(Bi-Monthly Monitoring in I'Y February - 20 19) 

FOR REFERENCE MONITORING POINTS FOR COMPARISON WJTH 
DISCHARGED POINTS AND BAS.ELINE 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 
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Ground water sampling and onsite measurement at GW-1 
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Water Quality Monitoring Report for De\ elopment of Industrial Area in Thilawa SEZ Zone A 
(Bi-Monthly Monitoring in FY Febnaary - 2019) 

FOR DISCHARGED POINTS AND AFTER CENTRALIZED STP 

DO \AlA 

Clien t Name 

lie dress 

Project Na me 

Silmple Descnptoon 

Samp 'eName 

Samp'~ No. 

Wast~ Profile No. 

No. Paramet er 

1 ss 
2 &00 ( 5) 

J COO (Cr) 

4 Total Col•form 

5 Total N;uogen 

6 Tctai P'lcsphO<Cus 
---

7 Color 
1- ---

8 Odor 

Rem~~rk 

-

Analysed By : 

~ 

GOlDEN OOWA ECO.SYSTf M MYANMAA CO ,ITO 
lOt No t 1. lhh w• ~tt Zone A, V~"flon ~,on, v.ya"""' 

Phor>e No Fn No (-9SI I ll090Sl •• 
1"10ttv~te our o!.aMt 

Doc ho GE ' oil l8·R004E/OO 
P~a~ou. 

Report No. : GEM· lAB-201902203 

Revlslon No. : 

Report D ate : 27 Febru ary, 10t9 

Application No. : 0049·C001 

Analysis Report 
M yanmar Koel l nterniltional LTO (MKI) 

No.I A /28, Mya Thl<lar Hou sing, Ward 11. South OkkalaPll Townslhp, Yangon. Myonrnar 

MJTO 

MKI· SW I 02 13 

W·l90~1 2 1 

s-""r~ o.a ' 13 FebnJary, 2019 

Som~·· ng By Customer 

Sample Received Oate . 1 J February, 2019 

Method Uni t Result LOQ 

APHA 25~0D (Dry at 103· ! 05'C MethOd) mg/1 6<40.00 ---- -
APHA 571 0 8 (5 Days SOD Trn) mg/1 3.88 0.00 --
APHA 52200 (Oose Renux Colonmetrlc Metllo<l) rnQ/1 20 0.7 -
APHA 92218 (St""""rd lotol COli._,.,,,_,.__, Te<'-1>4) ... ...,,OOrl 1600 1.8 --
ttACH l"e(ho<t I 0072 (TNT Penull6\10 Oigcst>o'l 'tetho<t) ~ 13. 1 0 

APHA 4 500·P E (As<::orb,c Aod M<:li'Od) mg/1 0.26 0050 -- 1-
AI'HA ZI20C (SpectrWI\Otomc\fic: Mtl~od) TCU 4.61 O.OQ -
APHA 2150 0 (Threshc.l<l ooor T~st) TON 1.4 0 

LOQ • Unot ol Quantttl t.On 

APH4 - Amcrc:an Pvl>oc Hu ltl1 M <oNtlon (AI'tt A), "'" -'""'l>a' Wo<~r Word AsJ«~tJon ( AI'/WA). 
•nd thre W• tc.r E~vlrcnrrent Eearrttm f Wf f l St~f't.W'I fOt" the Ex1'TW\WOtl. C' Wi!tf'!f 11'10 

¥1.-ste"H~-tft'. 22,.G «M:JCn I 
LAB 
fu.2.7~7~·~ 

Approved By : 

GEM Alr d 
,._ 

N t Ni Aye Lw on 

Supervosor 

-:----=-___!.'.:._q 1:!!_. 
Tomoya Suzuki 

Director f.<,~ )'7, O'q 
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Water Quality Monitoring Report for Development of Industrial Area in Thiltlwtt SI:::Z Zone A 
(Bi-Monthly Monitoring in FY February - 2019) 

DOWA 

Cltenr Name 

Address 

Project Name 

Sample DescripTion 

Samp'e Name 

S.tmp!e No. 

IVOSIO Prohlc No. 

No. Parameter 

l ss 

2 BOD (S) 
---

3 COD (Cr) 

~ Total Co rrrorm 
--

5 Total Nltroo;~en 

6 Total Pho1phorous 

7 Co!or 

8 Odor 

Rc~rk 

GOtOEN OOWA tCO SYSTEM .._,YAN'IIIAR CO, LTO 
lot No £1. Thil•w• S£1 Zon~ A. Yongon A"iiiOn, My4nm~r. 

P~one No ru No: 1<9~1 1 2J090SL • motlv" te our Qt.1net 
Ooc No GfM· l8·R004f/00 

P•a•t ofl 

Report No. : GEM·lAB-701902207 

Revision No. : 

Report O.Hc : 27 Fcbruory, 2019 

Appllc:Mion No. : 0049·COO I 

Analysis Report 
Myanmar KoeJ JmernaUOIUl l LTD ( MKll 

No.I A /28, t>IVi'l Thldur Housing, Ware 11, Soutl\ Okkorapa Townsnrp, Yongon. MyMmnr. 

MJTD 

MKJ ·S I'I ·S·0213 

1'1•1902125 

S."'olono o ... · 13 Februi'lry, 20 l9 

S.mplwg ov : CuslOmer 

S"mplc Re<elve<l Dote : 13 Febru3 ry, 2019 

H ot hod Unit Result LOQ 

APHA 2S40D (Dry at L03·10S'C ~Tethod) mQ/1 98.00 ---1--
1\PHA 5210 B (5 D~ys BOO Tc5L) mg/1 • . 08 0.00 

APHA 52200 (Oo•e Rcr.u• CoiOtimetl'k: Mctl'loo) mQ/1 57 0 . 7 

APHA9n rll (S<onda•o rOUIICoiJorm ,..,.,._ ttd~n>weJ MJN/IQOtlr-1 350 1.8 

HACH M~thOd 10012 (Tl;T Persurrot" O<oestlon M<1hod) mg/1 1.6 0 
t-

APHA •ISOO· P E (AscorDIC Add Mctnoo) mg/1 < 0.050 o.oso 
APHA 2 120C (SpearophotcmcttiC Metl'loo) ·rcu 3.92 0 .00 --
APHA 2 150 8 fThresholO Odor T~t) TON ' 0 -

----

LOO • urnc o1 Qvanb~•'""' 

1\P!IA • AJnw1CM\ Public Hoalth MIIONUO~ (1\PI<I\), lllo M>c<i<.&n \'10101 WorT<• "-''ICCII>On ( A \Will), 
.no the \'loter h v"""""'rt Fcdcrtmon (WEI'), StandMd Methods for <he Eun><nOTIO" ot Wllter Ot'Cl 
Was:ew<J.ter., )lnd ed t1~ 

Analysed By : I LAD · Approved By : 

fi. brll,. 2•4 . 
/V) I GEM / 1li- - ~ a f-1 
Nl Nl Aye Lwln romoya Suzuki - ---· f+eb ~. Z-"•? Supervisor Director 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Monthly Monitoring in FY February· 20 19) 

DOWA 

Client Name 

Address 

Project Name 

Sample Description 

No. 

I 

2 

3 

4 

5 

6 

7 

8 

Sarnple !'lame 

Samcle l'lo. 

Waste Profioc No . 

Pilrameter 

ss 
000 (5) 

COD (Cr) 

Total Cotrform 

Total N trooen 

Totill Phosphorous 

Color 

Odor 
--

-

Re-rrar~ 

GOlOHI DOWA ECO.SYSTFM MYANMAM CO., LTD 
lot No £1. TMawo SEZ Zone A, vango'l Region. Myanm•r 

Phone No ~ •• NO: 1•9511 1309051 • rr-.otiv•te our planet 

OOc No: GEM l O ROO<Il/00 

Poa•lofl 

Report No. : GEM·LAB-201902208 

Revision No. : 

Report Date : 27 February, 2019 

Application No. : 0049·C001 

Analysis Report 
Myanmar Kocllnternatlonal LTD (MKI) 

No. lA /28, Mva Thtdar tlousing, W~rd ll, South Okkalapa Township, Yangoo. Myanm~r. 

M)TO 

MKI·SW· 6·0213 

IY 1907126 

S.••1>t no O•o. : 13 February, 20 19 

SampllllQ Oy Cu$10mer 

Sarnp!e Received Date · 13 February, 'O 19 

Method Unit Result LOQ 

APtlA 25400 (Dry at 103·10S'C Method) mg/1 2.00 
--

API·IA 52.10 8 (S Days BOO Tcsl) mQ/1 l 71 o.oo ----
APHA 52200 (Cios" Reflux Colorlmct.tlc Method) mg/1 19.6 0 . 7 

4Pt-&A 92lJ& (S:~•ro roc,.. ColiOtm F•NMnt.t~"' Teci'n QVC) .... ~,.,1 00m' < 1.8 1.8 

lfACtl Method 10012 (TNT P<:roul fotc Olg~on Method) mg/1 13.1 0 

APtiA 4500· P E (ASQ)rblc Ackl Method) mg/1 0.985 0 .050 

APtiA 2 l 20C (S.Pectrophotometrlc Method) TCU 1.86 0 .00 

API IA 2 J SO 8 (Threshold Odor Test) roN 2 0 
~ -

-
- '-

lOQ • llm•t or Qvanbt.atlOn 

API'IJ, .Arnrntan PIJbhc. HeOith AS50CoUfcn (I'PHA), tilt Amt'l'i<.tn Witter VIOt'tS A!o~lltlo, ( AWWA), 
ilnd the Wtlctr Env.rcnmtnt f'-cde,ltlon (Wlfl)~ St:undard Methods forth~ Ewamlnabon o, Wl!ltcr ~nd 
WaS{ewater , :t2nd edition 

Analysed By : I 

LAB i 
Approved By : 

~J 
&bL.7, Zv.J I 

170 GErM I d (Q -e._ 
Ni Ni Aye Lwln Tomoya Suzuki 

Supervisor .. Director 1t6 .77 ?•><J 

A2-3 



Water Quality Monitoring Report for Oevtllopment. of Industrial Area in TI1 ilawa SEZ Zone A 

(Bi-Monthly Monitoring in FY February- 2019) 

FOR REFERENCE .MONITORING POINTS FOR COM])ARISON WITH DISCHARGED 
POINTS AND BASELINE OF DISCHARGED CREEK 

DD\IIA 

Client Name 

Address 

Project Name 

Sample Description 

Sample Nome 

Sdmple No. 

Wostoa Prof~tt No. 

No. Parameter 

l ss 

2 BOO (5) 

3 COD (Cr) 
t-

4 Tot<>l Coliform 

s Total NltfOQI!fl 

6 Tot<~l Phosphorous 

7 Color 
--

a OCor 

9 0 1 ana Gretue 

10 Chromium 

Aemork 

Analysed By : 

A_j 

GOLO(N OOWA lCO.~S"rtM MVANMI\1\ CO., lll> 
l OI NO f l , r~llowi! S1'7 7one A, VDnso~ lk810n, Myonm111 

Phone No ru No: (•9~) 1 23090~1 •• 
1notlvAt~ out pli1ne-t 

Doe No: GEM·Lil-R004E/OO 
Pa&elofl 

Report No. : GEM·lA.B·20 1902204 

Revision No. : 

ltcport Dolo : 27 February, 2019 

Application No. ; 00119-COOl 

Analysis Report 
Myanmar Kocl lntc rnatlonal LTD (MKI ) 

No. I A /28, My~ Thlc:lllr Housmg, WMcJ ll, South O~kai8P'l Townslllp, Vongon. Myanmar. 

MJTO 

MKI· SW•, ·0213 

W· l902l22 

'"'"'"''"~ ""'• : l J Fcl><u3ty, 2019 

SJ!mpli~ By : Cu~tomcr 

Somplo Rccelvi.'O Oote : 13 February, 2019 

Method Unit Result LOQ 

AI'HII '5400 (Ory at 103· 105'C MothocJ) mo11 28.00 -
APi tA 52 10 6 ( 5 Oovs 000 ic~tl 1'1'19/1 L5,4l 0.00 

A.PHA 52200 (Oose Renu~ Co'orunetrlc Ml'thOcJ) mQ/1 119 0. , 

M .... A qn Ui (SI.tt1\d..trtl Totll Col•'orm f~•ntMbon f ffJnque) 1'41',<,1100ml > 160000 1.8 ---
t!/101 MCUIOG 10072 {TNT Pcrsw lrbtC 011jCSIIDn MethOcl ) mo/1 1.9 0 

- -
1\PH A ~SOO·P e (ii:ICOfblc Acto Method) moll 0.289 0.050 

APHA 1120C (Spectrophotometric Met·hod) TC\J 21.86 o.oo 
IIPHA 2150 8 (Tht~hoJd OCot Test) TON 2 0 

APHA SS20B ( Portllloo·Gravlmcl nc ~lethocJ) mQ/1 < 3. 1 3.1 ---
III'HA 3 1 )0 I) (lnduc:tlvely CO<Ipleo PI&J,.,. (ICP) I'<Uho<l) mgJI s 0.002 0.002 

---·---

LOQ ·l.,.., ot Q.,.rotlt•lA>n 

JINIA Amr r>QI\ P<lb!IC 11UIU' AIIOCIOUOI\ (AI'HA), tne ~~~ Yletcr \'Ion-s A- ( AYIWA), 
•tid lhe Wat~ f nvfronm.M1l ft:«:f'f.uotl (WlJ), Standard Ht:thodJ f« the Ex1m n.auon cf VI~ ord 
Ylastew~nC1. 22"<' ~~don 

LAB . 
bd4 Z••1 I 

Approved By : 

GEM f~ d F9 t 
Nl Nl Aye Lwln 

Supervisor 

Tomoya Suzuki 

Director (tc b c) 7, zu• '/ 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawn SEZ Zone A 
(Bi-Monthly Monitoring in r:v r:cbruary - 20 19) 

DOW .A 

Client N;;mc 

Address 

Project Nome 

Sample Description 

No. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

S~mpte Nftme 

Sllmple No. 

Vlbne Prnl ·'e No. 

Parameter 

ss 
BOD (S) 

coo (Ct) 

oc.al COl form 

0141 N t<OQ<!n 

Total P1>0$1)h0t0<1$ 
~ 

COlor 

Odor 

0 ~ndGru,. 

C11romwm 

R~t'\c 

(,()(DI N OOWI\ f(().~'t'Si tf" MY~'MAR CO. LfO 

l ol 'lo rt TN~w• \Ellone A. Y•ncon At&oon. My•nrNr 
Phono No Ja~ No 1•95) 1 'l09GS I • mocwate our" g1o~nct 

Doc No· GEM l.8 11004£/00 

P•&elo!l 

Report No. : GEM·I.AB·201902205 

Rcv1sion No. 

Report Date • 27 February, 20 l9 

Application No. : 0049-COO t 

Analysis Report 
MyMmor Kocl l ntcrnnllonnl 1 TD (MKI) 

No. I 11/28. Mva T11ldo• HouSJno. Ward 11. South Okkalapa rownship, Yangon. Myannmr. 

MJI D 

MI< I·SW·3·07l3 

IV I ?0:>123 

S."'o.or•D•t• · 13 February, 2019 

Sampling By Cu,tomer 

Sample RKe1vl!d 031~ • 13 f eDruory, 2019 

Method Unit Result LOQ 

A PUll 75'100 (Dry at 103·10S'C MclhOC) "'9/1 25-< .00 

IIPHA 5710 B (S Oilys BOD T~l) m9JI ) 79 0 .00 

IIPI1A 52200 (~ Renu• CoiOnmetnc .-.elhod) mQ/1 n .s 0 .7 ---
• """""' V)l10 IS.t•"'CJ• rcS Toutco•or- f.,..f!""U't .on Tf<h""~) '9'<1 I (lOrn 24000 I 8 

-
HA( H "'<~ 10072 (Urt ~<wll~te OI<Jies~on Method) mg/1 9.1 0 

APHA 450() P C (AKOiboe 1\od "'~lhod) mQ/1 0 ISS o.oso 
APitA 1120C (S.pectrtii)Oot~c M«hod) TCV 3.49 0 .00 

API lA 2150 6 (ThrHhold Odot Test) TON ' 0 

APt1A 55708 (Pan•tlon Gr4vlme111C Metllo<l) mg/1 3.200 3. 1 

APH" ) 1>0 D (lncJuet•vtly Caul>!"" P'Um~ (ICP) M•lhOCI) mQ/1 0 .0 12 0.002 

lOQ lim I of Qwl!111141o0n 

APHA Al"''t"f~.ef"\ P\J~tc .. IIIIth " 'J.sod•UOI't (APHA). U't.r Am.cnCAn W~U:r Wcuks ASSOC.Iil"lOft ( AWWA ). 
tOO tt'Ha Wat.,., lnvlf()I'W"nt"m t ~Cf""'""+W-'"t Sren4USI...f:!.CU10C~ tor t,..e ExattlNl<Otl ot WetCf' 3~ 
w••te--. attt. )7nd td•tlon 

Analysed By · LAB I Approved By : 

fd ,:;z 2".:.2 1 

'~~«(.· ;jao?o · ~ MJTD r;, . 
ct.. ::: , 
~ ~ 
~ ~· ' :.{J'~ * G?.':'~· / 

Ljj~ 
Nl Nl Aye l wln 

Supcrvtsor 

GEM ~~~ rq -e._ 
Tomoya Suzuki 

Director ~bd-/. Z••f 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Monthly Monitoring in FY February - 20 19) 

DO'WA 

Clien t N<'me 

Address 

Project Nilme 

Sample Description 

No. 

I 

2 

3 

4 

5 

6 

7 

8 

'J 

tO 

Sample Name 

S~mple No. 

Woste Promc No. 

Pa ra meter 

ss 
BOD (5) 

COO (Cr) 

rotllt Coliform 

Tol.llt Nltrooon 

Total Pnosp11orous 

Co! or 

Ooor 

011 ~na Greoso 
-
Chrornlum 

RttNrl< 

GOLOrN OOWA ECO SY$TEI\'I MYANMAR CO , l l 0 
lQt No Ul. lhil~w" SU tone A, Van-on Realon, My~nrn.or 

Phon~ NO t o• NO' ( •!>S) I 2309051 

0. 
mo1i v.1te our pt•ncr 

Ooc NO: GEM·LB·R~£/00 

P•gel ol .t 

Report No. : GEM·LAB·20 190220 6 

Revision No. 

Report Oatc : 27 Fcb ruury, 2019 

Appllc<>tion No. : 00<1 9· COO 1 

Analysis Report 
Myann1t>r l<ool lntcrnatlon~l LTD (MKI) 

No.I A / 26, Mya Th luar li ousmg, ward I I , Sou\h Okkatupa Townsh;p, vonoon. Myanmar. 

MJTO 

r~KI SW•4•0213 

W• l 90212~ 

Sernotln~ O••• ; 13 Fcbnoary, ~019 

53n> plln~ By Customer 

S~mple Rcc;elvc<l Dl>tc : U Fcbrt~ary, ~019 

Method Unit Resul t LOQ 

API<! A 2540D (Dry at t03· 1 os·c MethOd) mg/1 l M .OO -
APHA 5210 B (5 Days eoo Ten) mg/ 1 2.69 o.oo 
APHA 52200 (Close Rcnux Colonmntrte Mtll!1DC2) mott 21. 1 07 

APt lA 9'2l0 (M .. I'\oClAI"tl "rotM ColUQml r.-nn~U11l'ot't Tt<f'II"',QUC) MP .. / 140nll 92000 1.8 
---

HA01 Method 100?2 ( fNT P"rsullole 019e>'tlon MCI~od) mgJI 4 . 1 0 

APHA 4500 P e (A-.oorblc Acid MethOd) rng/1 0 .103 0.050 

APHA 1 \ 20C (SIM!ctrophcaomotnc MethOd) TCU 2.63 0.00 

APHII 2150 B {Thresr.old Odor Test) TON 2 0 

APH.A 5S20B (P~muon-<;rl)vlmct.rlc MetnOd) mQ/1 < 3.1 3 I 

AI>HA l l ~0 6 ( lndxtlvtly Coupled Plumo (ICP) Mel hod) MQ/1 0.01 4 0.002 ---- - --·-- - ---··-

LOO • UmK 01 Qu.snuwt.on 
APtiA • Amcr<on Public tt .. nh 1\s...,.,.Uon ( API<A), ltle 1\mencon W•t ... WOf'I<S Assoc•allon (AWWA), 
• .,., tn<l \'ln ... en""'''Ooncnt fe;kra~Otl (WU'), SIMlCiord l'.eiiiO<b re< Ute l':umOnotlon o! Wal ... ..,., 
Wost<w#l...-, 22nd ed :..on 

An<Jiysed Sy : I LArt., · Approved Sy : 

/1/J GEM I ~;)' (I.} t 
Tomoya Su :wkJ Nl Nl Ayo Lwln ---... -
o trccw f.e b .; 7, l d '1 Supt'rvlsor 
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Water Quality Monitoring Report lor D~.:vclopmcn t ol' Industrial Men In Thiluwu SEZ Zone A 
(Bi-Monthly Monitoriug in FY February - 20 19) 

DOWA 

Olent Name 

J\ddn)iS 

ProJect "'ame 

Sample Description 

No . 

I 

') 

3 

4 

5 

6 

7 

8 

Sample Name 

Sampte No. 

waste Prollle No. 

P;u a meter 

ss 
---

800(5) 

COD (Cr) 

Tot"al Cololorm 

Total Nolt~n 

Total PhospMrous 

Color 

Odor 
---

---

Rem t rk 

-

GOlOEf\ OOWA lCO-~I'SIEM MYAN~AR CO, t l(l 

lot ,..o E1 Tholaw• SU 7ono A. V.ncon ~~&on, MvonmM 
Phone No ru No (•9Sl1 2J090St •• 

mottv;ne OUt pi~ 

0cK hO G(M 1.8 R~f /00 
P•aatofl 

Rcpon No. : GC~HAB·20 190ntt 

Rev slon No 

Repon Date 27 February, 2019 

Appl•wtlon No. 00 49 COO I 

Analysis Report 
r~ yanmar Koel lnternotlonal LTD (MKI) 

No IA /28, Mya ThHI•r HOwslno, Yla<d II, South 0<1c.)..,p.., ToNnshp, YOIIQOR Mv•nmar 

MHO 

MKI G\V· I 0 213 

w 190:1129 

s. .... ...,o.,. t J ret>ruary, 2019 

"-"'1>1·110 Dr Custom~ 

Sample Rccf'oved 03\e 1 J r~bru3ry, 201 '1 

Meth od Unit Resul t LOQ 

APIIA 75AOO (Dry IJI IOJ· I OS'C Method) MOll 4 00 -
APt lA S2 10 1;1 (5 O~y• 600 Tut) mot• 1 56 o.oo 
APHA 52200 (Ctoso Rellu.~ Colostnootrh, MQlhocl) molt JH 0. 7 

fJl't1A 9))10 (St~'G 10\M Col rorm t \'ftnen~ttJott let.h'*I'"J Mfi"'</1 00... 10 18 

tiACH M~thod l OOn ( TtlT Pam.ll~lc 019<:>1>0'1 M<!ti'IOcl) rng/1 2 s 0 

APHA 4500·P E (A~rbiC Ac;ld Method) tng/1 0.063 O.O'oO 

APHA 2120C (Speclrophotom~tr.c Method) TCU 0 .3/ 0.00 

APIIA ) 1 ~0 B (Thre>ho•<J Odor lest) TON 1.4 0 

LOQ - t ·mil or Qu<ort~ot·on 

APHA Amer!Cin Pvbltc ttclllh ASSO(I.tl(l(l (ArtiA), the Amer r1~ \.'llltrr We>rto.• A,UOC:IoU lOn (AWWA), 
llfl<l thC' Watv E:nvtronmtt'lt Fr:tderabOn ( WLF), SU11<ku'<l MtU\Odt tor t.hc CxamlrH,UOn ot Yl~l~t' &nd 
war:rewetC!', 22t1d cchtlon 

Analysed By : 

~~~J/ 
API>rovcd By : 

/1J! 
Nl Nl Aye Lwfn 

Supervisor 

A2-7 

;j/~' () ~ -e.-
Tomoyo Sutukl 

Dmlct or k h /), Z·J 
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Water Qualit) Moni toring Rct>On for Dc,clopmcnt of lnduMrial Area in lnilawa SE/ Zone A 
(13i-Monthly Monitoring in FY Fcbnml) - 20 19) 

FOR DISCHARGED POINTS AND AFTER CENTRALIZED STll 

DOW A 

Cltrnt Norrl~ 

Address 

I'TDJect Name 

Samp'c Oe-scrtpt ton 

Sam;lle H1~ 

SamQfe Ho. 

W•ne ProMt No. 

No. Parametu 

I Esd'lcnchl.l: Coli 

- -
-

GOU)(h :xlWAfCO SYSltW MY .. \ VAJI(O , tO 

lOC \ o£\ fl'ri'•w1SU lO"'•A. YilftCO"!Ht &»n \'tyiNNt 

~~« No ru No· l ·~t t lJO'JOSl • moet•v~te ou~ Dll .. tt 
0oc No. C£M II\ ll()l,_.. ~/00 

P•R••1 ort 

Report No .• G£M lJ\0 '0 19071 11 

1\eYI';oon No. : I 

RepoH OdiC : 19 februtlfy, 70 I ? 

Applta t•on No. : 0049 COOt 

Analysis Report 
~lynn rn~r Koc l roternollonnl LTD (~11(1 ) 

No. lA / 28, Mya Thld~r lto..slng, WJrO II, SouUt OkkaiOP1f 

MITO 

HKI SVI· I-0713 

W-190,111 

SalriUO O.e tJ ~rwrv. '019 

Samo:l' "'l Oy Cu>tomt!r 

s.tmple R<e~tve<~ D1le 13 Fel>tv<ltV, '019 

Met hod Unit Rc.sult LOQ 

AJIHA UJ1 t hti' .... IU" C.. ""-~.,-. tx.w'O ftuof~ Wni'K.e MPN/IOOml • o I 8 

---

---· 
-

-

-

~- l.OQ U..c d ~...,. • • _ 

AI"HA ~., ... tt ,,,b··c """~ A:)~•t-O't (AJ'to4). ttw ~~ v.-ttu w~ Y A66«; •~...., ( AWWA,. • lid tt-t w~, .. , 
&~-."~" re.et tttJO!t (1.'9). Sc.IM~,c .,.,.,"''dt ,. tr'lf' hM"ttr~..C,~ o1 ""•te-t e f"O """f'\1"-ttH UftiJ eGl..ot' 

Analysed By · I 

LAB 
Approved lly 

~ 
& ~ !L Z2t.i 

1i-c GEM I ;fY~ J 
Ill Nt Ay~ l 'A'ill : 1 omoy~ Surulc 

Supe<V~ Dlf«IOI' ~b c1, Zo•f 
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DOWA 

O lllllt Name 

Address 

Project N"'me 

Sample OI!Ser\ptlon 

Sample Namf! 

Same>"< lie . 

Wast<> Pror•~ No 

Water Quality Monitoring Report tor Development of Industrial Area in Thilowa SEZ Zone A 
(Bi-Monthly Monitoring in FY February - 20 19) 

GOI.OENOOWA ICO SVSTlM MYAN~R CO. LTO. 
Let Noll Thl'•w• SEll4n• A. • ..,, .,., ~~loOt\. Mv~rmor 

PllO<It Nu fa> No: ( •S~) 12lll'IOS I • mocl¥"ite our pe,nct 
Oo< No· GEM ·lll-RCIO<f/00 

P>~loll 

Report No. : GEM·LAB· 201902 U S 

ReviSIOn No. : 

Report Oa to l 19 Februerv. 2019 

A.ppl lclltlon No. • 0049·COO J 

Analysis Report 
My~nm.v KOCI lntematloool LTO {H I< I) 

No. lA /28, Hya Thlcl;u 110uslng, Ward 1 1, South OkiUII<IPII· 

MJlO 

MKI· S\'1· 5· 021) 

Yl· 1902115 

S..mllflnQ DOle : 13 rcb<ulry. 2019 

S..mgllng Oy • Customer 

Slml)le RK cNt(l DUe : 13 Fcbru~-y. 20 19 

No. Parameter Method Unit Result LOQ 

I E~riCIIIOColl 

"""""" 

AJ'ltf.A ' 721 r I!~ (01 Vt'O«c::wt. "'-AQ fluc.-OQof"'K Mw.t~ NPII/IOOml 9) 18 ----
~--- . --- --

----
----

---1-
1..--

LOO 1Jm1 at Q\lontiiAtlo<> 

APkA. A.lrb!Ut' -.._bt< t18 Ill Associ4Don (Af#A), ,,. ~·~" W"tC:f' Wo~ M~ (~WWM, II'GI tl'lt WjitH 
Env'"'~ r:-....uo., (Wff), SUincw-ct Mct"''C• fOf croc C•amn•' on ot watt t Mld wu.r~t,f't, 'lnd K•rio ~~o 

Analysed By ' - Approved By : 

LAB I 

{:f t 1Y?\ J &b ! 1. 2~> ·J I 
Tcmoya Sutukl r 7 '2•'-1 GEM I Olr«tor ~ !, ' 
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Water Qual it) Monitoring Repon for Oe,elopment of Industrial Area in 'I hil tma SL:.L Lone A 
(Bi-Monthly Monitoring in FY 1-cbruar) - 20 19) 

DOWA 

Client Name 

Addrc$~ 

Project Nnrnc 

Sampr,. O~scrlption 

~ 
I 

Slmo•c "•"fft' 
S¥npt,. No 

\YISl~ P<ofle 'lo 

1-
Par• meter 

C"htr.chll Coil 

GO..tl(' OCNIA £CO S~IHNo<fAilMAlt CO,LTO 

t~ "'O U . "'""~.aX:Z Zot~t: A.. Y~f'lton~c·.on '.ttM!"'llt -·1\0 ... NQ I•9SI Ill090SI •• 
P'Ott\1'4Ut ~ pljl'f"' 

0oc ~o GIM l6 A()O.I(/1)1) 

•••s•toH 

Reoort No. : GeM lllli 20 t902t t6 

1\cvlslon No. ; 

Rct>Ort Date : 19 f obruary, 2019 

Appbt.'lflon No ; I»>9·C001 

Analysis Report 
Myanmar Kocl l ntcmatlonal LTD (MKI) 

No. I A 1'8, Mya Thldar Housing, Word 1 1, South Okkalapa. 

MJTO 

MKI· SW·6 0213 S.mpl•"91l<lte 13 r-.-,, ' 019 

VI 1901116 S<ltrP' "9 Or Cusuxre< 

S.mp!~ R«eoveod Oolte 13 fcbf\IOlrv. ' 019 

Method Uni t Aesu.l t l OQ 
APHA 'lUI I f...lo('Mri(tt .J Col Proc.t.cklfe U~ flUoiO!)fJ\1( SW.Witt MPN/ 1001111 C I 8 1.8 

-- --

~ 
~a~~~ ~ MJTn ~ 
~ ~ % r-.. .... 

::fJ;-* 03~'~' --- .-

-

flcrr1n: 

Analysed By 

/ Vd 

--
---- -

--~ -

l ()() . Llm<' cl ~lllltfbOn 

A,.,. a · ~n Putl ·tt ltnltnAUoo,I :Cfll ( AJ"HA). tt'f' 4n'4nC..n Wiler Wot'"-t A»>C.41oon (AW'WA), .,.d 1n. Wtt(f 
(f"tif'O'"''T' t.~t f.~ (WB). s.u.r.o..ro ~Ncb ,Ot t'\e t..,_.,.-ANICN\ el WM~, .nd W~e-.-~f'f. ))1\ft ~C.oO" 

I 

LAO 
~proved By 

jJI.\ J 
"' ? ff~ 

NJ Nl Aye twin I GEM-l Tomoya Suzu~l 

Supetv•SOf OlrectO< ~ b 1 7. 'lee J 
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Water Quali ty Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone A 
(Bi-Monthly Monitoring in FY February - 20 19) 

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

DOWA 

Cllent l'lante 

Address 

Project Name 

Samplo DescriPtion 

Samtie Httmt 

~· r•o. 

W•ste Prolt!f! No. 

No. Parameter 

1 ~Cclo 

GOU>lN OOWA ICO $tSrtM MYA ~MA~ (0. ~ro 
lot No £1 Thi1JwJ Yll.ont A Y•nf!:Oflll lltta on. Mv•nmJI 

1'11otlt llo F•.• N<>. I•9SI l 71090S1 .. 
motlv• tt OUI pi41Wt 

00< No: G!.\<1 UI-AQ()oii.JIX) 

P•a• Jot l 

Raport No . ! GEM·LA0• 201902 112 

Revis on No. : I 

Report Date , 19 FebrMry, 2019 

1\ppl.catlon No •• 0049, COOI 

Analysis Report 
Myaornar Koel lntematJonal LTD (MKI) 

No. l A /28, r~yn Thl<lar tro..sin9, Wllrd II, South OkkalilP<I· 

NJTO 

MKI·SV/•2·021) 

1'1· 1902112 

Sari> pi no 0-tte 1 J r dltuory, 20 1 9 

Sampl ng By Cuttome-

Saml)lt ~C«<v<d !Me 13 rd>ru4ry, ~19 

Method Uni t Res ult LOQ 

,.,.tA. tU1 I l V..'"ff"C1'·.f ( .. .,ocedl.lt« lh."'QI'*~.., $ub\tni« MPH/IOOml • o 1 8 - --

-

·-
-·--- -

-·--

Rem.llr\ t.OQ L..trvt Uf tlv•"'n:auon 

1\Ph.A • Atrttt1C611 P\11:1'1< Uct c.h AliOC.l-1~ (~). tt-~ Amttt<t 1\ Wt'ltt WOth AnOOtt.on (A'IVWA). l nd l.he Wttff 
(1'1\'t~t ftdr'lt.O(I (\11/l r}, S:•nc).Wd M~tlhoch tor th4' f:Jan·, .,~bO"' Of Witt~, • nd w•.-ew•Ur, nne~ ('(lh,·Ot' 

An~lysed By ; ·- .. APOtOVed By ' 

LAB 
,h-f:!_ ltX\ a lGEM @. ~J 

Ton>aya Sulukl ?, '/ 
Director ~ h 1 ' ~· 

Nl Nl A'f(! Lwln 

SuperviSe< 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawa SEZ Zone 1\ 

(Bi-Munth ly Monitoring in rY f ebruary- 20 19) 

DO \II A 

Clccnt Name 

Address 

Prot~t Name 

Samp'e Dc-Kf'lpUon 

S& . .,poe ~~-~ 

Sample '<o. 

1'1 ute Profllt No 

No. Par• meter 

I l iCt'eolcNA Cell 

GOWEN OOWA ICO SYSTEW "'''""MAR CO, UI>. 
l Ot No EJ rl•i.Jivtl S(l ~~A,. Ytn&en At~ Wr•nm•' 

P/>oncNo fh"O ( •9SII '.J090SI • trot -.;.Jl~ ovr pl.t~t 

Doc Nu: CO" l.l\ 11004[/00 
r••sclofl 

Report No. : G(M IJ\0· 20 1907113 

Rovoslon No. : 1 

Report Date : 19 fcbrva.ry, 2019 

Applle41101't No. : OD-I9 ·C001 

Analysis Report 
Myanmar K~llnterna~l LTD (MKI) 

No.1A /28, Mya Th dar IIOUS•t19, Ward I I, South Okl<a ';lpa. 

MJTO 

HICl·SW 3·0,13 

Vl-190211) 

Sa"'l>"'' 0.:~ t l F~bi\.IO"f, 2019 

S.- o lly Cu•omtr 

~ Re(leYI!d O.te : I ) ~tOI\Jery.l019 

Method Unit Re•ult LOQ 

UttA ,,,, , ' 1("'-r-<fQ edt ~e«<¥ .. t..W'IQ n.-GQC""tt ~ MP"I/I OOml < I I 1 a - f-

- . - --

-- ----
--- - -- -- -

---

R<-N•• LOQ Lrr<t o/Quo/>UIOI.., 

APHA • Atn.cft<MI PubfiC ht4M AJJOCl,U~ (APt lA}. 1.JV Af~t<WI WUct \\Of'-.1 AUOC<4t.oOn (ANYIA), • rtO 0'11 Wt~Ct 
( nVI rof'"""(lt rC'dent<ln (W{I), SfM"C:S..rd M.~tt>od\ ,. Cl'\lft t.•llnlr• bOO t.l W•tt"f •l'ld Wucew.t.cf. Uftd ...,.t•O"' 

Analysed Bv • App.ove<l By 

/\11 LAD ;j~\ a 1[-c._ h~ l~ ~·f 
I 

Tomoya Suzuki Hi Nl Aye Lwtn 

GE~.1 Supcrv 501 D1rcttor ~b I J, 2or'f 
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Water Quality Monitoring Report for Development of Industrial Area in Thilawn SEZ lone A 
(Bi-Monthly Monitoring in FY February - 20 19) 

DOWA 

Olent Name 

I.e! dress 

Project Name 

Sample Oescr.ptlon 

Saml)l, uam .. 

S.mp~ No 

W~<re Pfofole tlo 

No. Pan1meter 

l [sctw:r1chl• Colo 

GOlOUI DOW~ ECO-S'fSTt:M MVA)(MAA CO .. LID 

IA>f No fl 1'11 1• '" Sf710'l• A, Y""JO" RtJIOn, Mv•nm•r 
"'-No I•·•NO (•~\I I 11091lil •• 

mcnur ... te CNt l)llnt't 

Cot No G!M' L8 lltll'UtiO 

P•c•lolt 

Report No. : GEM· lAD•201907l l" 

Ruvlslon No. : 

RePOrt O~te : 19 February, 201!1 

AppiiC4IIOn No. : ()()49 ·COO I 

Analysis Report 
~1yanmar Kocl International LlO (I~K I ) 

No. l A /28, Myd Thldar Housing, Ward I I, South Okkoi<!P, 

MJTO 

"<KI·SW-<~·0"3 

Y/·1902 11~ 

S..moing O.tc • 1 3 rt'Onlorv. 2019 

s.tnP'-"9 ev CUstomet 

Slmp•t R- Dote 13 Fct>N.try, 2019 

Method Unit Result LOQ 

6S'H.A tJ) l r L.,...."NI COl rroc.,.,-, ~ ,....,l4fnlc: Subw•tr I>'PN/IOOml 14.0 lc8 --
' ---- - - . 

- -
------

- - -. -

~ .. , .. lOQ t.m·t ol C).lnl '"'""' 

"""" Amt!:~ ""bl.c: "te<tt'l 4.uoc .. ~ (..A~). tn. Afn.4ttl(.lfl W• ltt WOf'\..' A\'liO(li•UOn (AW\¥A), .-nd 'he 'flaltf 
Mv r~~ f eckr-ebOI\ ('w\d ). Stlnc• rc fl(.ftNQi tOt t'W' c.,,_.,tNol~ ol W.u:t .and Wuu""''t"'· U l\d ecJit•on 

Analysed By : 

.L11 
Nl Nl Ayf! lwln 

Superv;sor 

LAB 
f.t6 I f. Zo<f . 
GEM 

A3-6 

Approv1.'<11ly 
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Water Quality Monitoring Repon for Development of Industrial Area in 'l11 ilawa SEZ Lone t\ 
(Bi-Monthly ~onitori ng in FY February · 20 19) 

DOWA 

Clcnt llamc 

AddrC~> 

ProJect Name 

Silmpte Oc•scr•olloo 

s.mple t~4mc 

S•rnc>l• ~• 

Wute Ptoll.e 1\o 

~ P•rameter 

I fsch~rl(t~ COli 

'--'-

"Cf"•h 

GOI.O(N DO-NA 1(0 SYSll M MU~IV.A~ (O.lTO 

•01 No rl T" " "'' SEZlOtto A,. Yl "l"" A-. !VyoftmM 

~lw1•No h•"'~ 1 •9~11 ~I •• 
mot1...,.11t~ OUt pt.,,.,, 

Oo< NO Gl Pol Ul 'UlOCLIOO 
Pi~lott 

R~n: No. GOH.A6·10190H 19 

Re-nsion Ito. 
Reoon Date 19 February, 2019 

Apl)IICatJcn No ' 0049 COOl 

Analysis Report 
Myanmar Koe1 lntern.ltlonal lTO (MKI ) 

No. 111 128. Mva Th1dar Hous•no. Ward t 1, South Okka lapa. 

MJTO 

HKI ·GW·I·0213 

\'1 1902119 

S.1np.'"<J Oote 13 fpbruory, 2019 

SIIT'I)tlli) lh Cu>tomc:r 

5amp' e Reccovc:d OM" I 3 '"bNary. :10 19 

Method Unit Relult LOQ 

4Ph..A 9221 f Ud'ltfi<t.._. COli "'0<~,. UWtg •t..torOQtNC ~rat• MPII/IOOml 10 I 8 

--~ 

----
--- - --

t OQ .......... q.....,. ···-
A"t"A ..,.......""" ~ Ho•1h AS,StK.roOI'I (AJ!too_.). tf-.e A.'Ttf'fQ.n "Nit.et" WO"'b Ai-'OC•ttJIO~ (AWWA), I'-d t .... twhW 
r"vrotWIM'"'it fK~ft on (>A"' f). SWrwl•,.., ..,,.l~~ fOf' the- E-atrll'..al..on o1 'It••,. • r4 W•\!~fl•• . 1ll"'d ~doen 

i 

Ana~Bv . 

LA(~ 
,-pprovecJ By • 

1/?\ J 15 t 
Tomoy~ Suzuki 

OlrectO< r.~ ~ 'i. 7• •! 

fe b c1, ey 

1 
GE~:: ~ \kl 

Nl Ill Ay~ Lv. •n 

Sul)etVISO< 
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Air Quality MonitOring Rcpor1 for Development oflndustrial Area "n1i lawa SEZ Zone A 
(Operation Stage, FY February 20 19) 

TABLE OF CONTENTS 

CHAPTER I: OUTLINES AND SUMMARY OF MONITORING PLAN ................... .............. I 
I . l General ................................... ... .. .. ... ... .. .... ... .. .. .. ..... .... ..... .. .. .. ... .. ..................................... I 
1.2 Outl ines of Monitoring Plan .......... .. .. .. .. .. .. .... .. .. .. .... ........ .. .... .. .. ... ....... .. ........................... I 

CHAPTER 2: AIR QUALITY MONITORING ............ .. ... .. .. .. ........ ............................................. 2 
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2.2 ~Monitoring Location ........................... ........................... .. .. ............................ .. .. .. .. .. .. ...... 2 
2.3 Monitoring Period .................................... ............... .. .. ....................................... .. ............ 2 
2.4 Monitoring Method ............................................ .. .. .. .. ........................... ... .. ...... ................ 3 
2.5 Monitoring Results .................. ........ ...... ... ......... ........................... ......... ... ........................ 3 

CHAPTER 3: CONCLUSION AND ISSUES TO BE SOLVED .. ...... .. ........ .. ........................... 1 0 
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Air Quality Monitoring Rcpon for Development of Industrial Area TI1ilawa SEZ Zone A 
(0peration_$Ja_gt:~fY February 20 19) 

2.4 Monitoring Method 
Monitoring of CO, N0 2, TSP, PM1 o and S02 were conducted by refening to the recommendation of the 
United States Environmenta l Protection Agency (U.S. EPA). The Haz-Scanner EPAS was used to collect 
ambient air poJiutants. The EPAS measures automatica lly every fi ve minutes and directly reads and 
records onsite fo r CO, N02, TSP, PM1o and S02. Due to the limitation of the analytica l equipment in 
Myanmar, TSP results were calculated as predicted value which is based on lhe results of PM IO· Therefore, 
the result of TSP was evaluated using the estimated TSP concentration values. The state of air quality 
monitoring is shown in Figure 2.4-1. 

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, TSP, PM1o and S02 are described in 
Table 2.5-1. Comparing with the target value of CO, N02, TSP, PM1o and S02 prescribed in EIA report for 
Thilawa SEZ development project Zone A, concentration of CO was lower than the target value, while 
concentration ofN02 measured results for three days, TS P measured values for five days, PM 10 measured 
values for five days and S02 measured values for seven days exceeded the target value. 
Regarding the calculation of predicted TSP concen1ration, the correlation value between PM 10 and TSP of 
ambient air quality guideline value in Thailand as below; 

330 ftg/m3 (TSP standard value in Thailand) / 120 f&g/m3 (PM1o standard value in Thailand) = 2.75 
(Correlation value) 
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Air Quality Monitoring Report for Development of lndustrinl Area Thilawa SEZ Zone A 
(Operation Stage, FY February 20 19) 

UDIC .L.~- 1 Air \}Uauty lVIOmtonng K eSult lUaU , Average) 

Date 
co N01 TSP PM 1o 
ppm ppm m2/m3 m2/m3 

06 - 07 February, 2019 
0.206 0.056 

0.220 0.080 (0.235 mwm3) (0. I 06 mJ!/m3) 

07 - 08 February. 2019 
0.258 0.084 

0.349 0.127 (0.296 mg/m3) ( 0. 158 mgm1 ') 

08 - 09 February. 2019 
0.270 0.060 

0.335 0.122 (0.309 mglm3) (0. 113 mglm3) 

09 - I 0 February, 20 19 
0.159 0.038 

0.182 0.066 (0. 182 mglm3) (0. 072 mg/m3) 

I 0 - I I february, 20 19 
0.212 0.063 

0.463 0. 16~ (0.243 mg/m3) (0.119 mg/m 1) 

II - 12 Febnaary, 2019 
0.270 0.072 

0.442 0.16 1 (0.309 mg/m3) (0. 135 mg/m3) 

12 - 13 Fchrunry, 2019 
0.267 0.056 

0.334 0.122 (0.306 mg/ml) (0. I 05 mg/ml) 

7 Days Average Value 
0.235 0.061 

0.332 0. 121 (0.269 mgfml) (0. 115 mg/m 1) 

Target Value 
10 <0.06 

<0.33 <0.12 ( 11.45 mgfml ) (0.1 l mgfml) 

Note: 1l1e target value of CO, N02 and S02 were converted to ppm units fTom mglm3• 

Red color mentions the cxcc.cdcd value for N02. TSP, PM 10 and S02. 

so1 
ppm 
O.Cl42 

( 0.1 09 Ill).! Ill 1) 

CUl57 
( 0. 141< Ill I! Ill 

1
) 

Cl.062 
(CJ.I(d mg m1) 

0.0.1(1 
(0. I 05 mgtm') 

0.070 
((), 182 n\ldm 1) 

0. I O.'i 
~0.275 mglitt 1) 

0.09.'i 
(0.249 mg/m1

) 

0.067 
(0.176 lll)!lm1) 

<0.04 
(0.1 I mgfml) 

Wind direction and wind speed were measured at AQ-1. Hourly average values of measured wind direction 
and wind speed data arc described in Appendix l. Status of air quality monitoring point and wind direction 
are described in Figure 2.5-1. 

Figu•·e 2.5-l Status of Air Quality Monitoring Point and Wind Direction at AQ-1 
Remark: N North ~'IE North-Nonheast " E Northeast Ek\ E East-Northeast E East ESE East-Southeast ..,E Southeast ~!olE Sowlr-Sowheast 
~ So11th SS\\ So11th..So11thwest !o. \\ Southwest \\ !\\\ West-Solltiii<'I!SI \\ West \\N\\ West-Nortl11rest '" Northwest ''1/\\ North· 
Northwest 
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Air Quality Monitoring Report for Development o f Industrial Area Thi lawa SEZ Zone A 
(OperationuStagc, FY F cbn.ary 20 19) 

Overall summary of total exceeded hours from Day I to Day 7 for N02 are shown in Table 2.5-2. Based 
on the summary table of wind direction appearance ratio of total exceeded homs for NOz, the total 
exceeded hours for seven days were 84 hours. After detai led analysis of the N02 exceeded time according 
to the wind direction, most exceeded hours are come from West-Southwest (WSW) and some exceeded 
hours are come from Southeast (SE), Southwest (SW) and West (W). Possible emission sources are 
affected from the operation and construction activities of Zone A's locators, daily human activities in 
Moegyoe Swan Monastery Compound, mtming vehicles on Dagon-Thilawa road and transportation in and 
around the monitming area. 

Table 2.5-2 Summan of Wind Direction Appearance Ratio at AQ-1 (NOzExceeded hours 

Direction N NNE NE ENE E ESE SE SSE S SSW S W WSW W WNW NW NNW Total 

(T
-r:otal ) 2 I 4 4 3 0 8 7 6 5 9 20 10 3 I I 84 

tmes 

Appearance 0 
R t

• 2% 1% 5% 5% 4% 0% 1 0~'<> 8% 7% 6% I I% 2·1% 12% 4% 1% 1% I 0% 
a to 

Avg Value 
ofExceeded 0.154 0. 147 0.102 0.132 0.1 33 0.000 0.114 O.llO 0.107 0. 104 0.096 0.109 0.110 0.103 0.142 0.150 -

hours 

Avg Value 
(D 

•
1 

) 0.154 0.147 0.102 0.107 0.098 0.002 0.066 0.044 0.056 0.058 0.073 0.080 0.046 0.042 0.020 0.150 -
aty 

Red color mentions the most exceeded appearance ratio for N01 

The result of wind direction for N02 is shown in Figme 2.5 -2. The air qua lity monitoring from 6 February 
2019 to 13 Febmary 2019 suggested that tbe prevai ling wind direction is from West-Southwest (WSW) to 
West (W). 
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Air Quali ty M onitoring Report li.Jr Development or Industrial Mea Thi lawa SEZ Zone A 
(Operation Stage, FY February 20 19) 

N02 Appearance Ratio at AQ-1 
N 

WNW 

w 

NW 

NNW 25% 

20% 

15% 

10% 

NNE 

NE 

ENE 

E 

I Zone A's Lo=•'S I WSW ESE 

TSP 

Zcmo A's U:•calo•·s & 

Dagl)n-Thiluwa Road 

sw 

ssw SSE 

s 

Mocgyoc Swan Monus1c1y Compound 

& Dagon-Thiluwa Road 

SE 

Dagon-Thilawa Road 

Figure 2.5-2 W ind Dir-ection for NOz at AQ-1 

OveraJl summary of total exceeded hours from Day 1 to Day 7 for TSP are shown in Table 2.5-3. Based 
on the sum1muy table of wind djTection appearance rat io of total exceeded hours for TSP, the tota l 
exceeded hours for seven days were 64 hours. After detailed analysis of the TSP exceeded time according 
to the wind direction, most exceeded hours are come from unpaved vacant area, daily human activities in 
Southeast (SE) and South-Southeast (SSE) and some exceeded hours are come fi"om Southwest (SW) and 
West-Southwest (WSW). Possible emission sources are affected from dai ly lluman activities in Moegyoe 
Swan Monastery Compound, running vehicles on Dagon-Thilawa road, constn 1ct iot1 acti vities of Zone 
A's locntors, natural origin such as dust from unpaved vacant area and transportation in and around the 
moni toring area. 

Table 2.5-3 Sunun1u-v of Wind Direction AJ>t>carancc lbtio nt AQ-1 (TSP Exceeded hours 

N NNE NE ENE E E~E S£ I SSE s SSW I SW I WSW I W WNW I NW I NNW I 'fotn l 

2 4 4 4 0 II I I I 4 '' I 5 I 5 I 4 2 I 2 I I I 64 

ApJlcnrnncc 
Rnti.o 

3% 2% 6% 6% 6% oo;., 17% I 17%, 6% 6% I ll% I ll% I 6% 3% I 3% I 2% I 100% 

Avg Value 
on::"xcccdcd I 0.830 I 0.401 I 0.496 I 0.733 I 0.464 I o.ooo I 0.646 I 0.671 I o.so9 I 0.594 I 0.440 I 0.395 I o.so6 I 0.923 I 0.396 I o.606 

bo111·s 

Avg Vah•t• 
(Daily) 

0.830 I 0.401 I 0.496 I 0.632 I 0.430 I 0.078 I 0.538 I 0.454 I 0.292 I 0.318 I 0.296 1 0.237 I 0.195 I 0.3 11 

Red coiOI" monlions I he lllOSl llXCWd\lel appcamncc ratio tor TSP 
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Air Quali ty Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A 
(Operation S ta~, FY Febnauy 20 19) 

TSP Appearance Ratio at AQ-1 
N 

NNW 25% NNE 

NW 20% NE 
15% 

WNW 10% ENE 

w ~ 9) E 

WSW 'V ESE 

sw SE 
Zone A's Locators & I 
Dagon-Thilawa Road ssw SSE 

s 

Mocgyoe Swan Monastery Compound 

& Dagon-Tbjlawa Road 

Figure 2.5-3 Wind Direction for TSP at AQ-1 

Dagon-Thilawa Road 

Overall summary of total exceeded hours from Day 1 to Day 7 for PM 10 are shown in Table 2.5-4. Based 
on the summary table of wind direction appearance ratio of total exceeded hours for PM1o, the total 
exceeded hours for seven days were 64 hours. After detailed analysis of the PM1o exceeded time according 
to the wind direction, most exceeded hours are come from Southeast (SE) and South-Southeast (SSE) and 
some exceeded hours are come from Southwest (SW) ru1d West-Southwest (WSW). Possible emission 
sources are affected from daily human activities in Moegyoe Swan Monastery Compound, running 
vehicles on Dagon-Thilawa road, construction activities of Zone A's locators, natural oligin such as dust 
from unpaved vacant area and trru1sportation in and around the monitoring area. 

Table 2.5-4 Sum mary of Wind Direction Appearance Ratio at A( -1 (PM1o Exceeded Hours) 

N NNE NE ENE E ESE SE SSE s ssw sw WSW w WNW NW NNW 

2 1 4 4 4 0 I I II 4 4 5 5 4 2 2 I 

Appearance 
3% 2% 6% 6% 6% 0% 17% 17% 6% 6% ~~0 8% 6% 3% 3% 2% 

Ratio 

Avg Value 
of Exceeded 

hours 

Avg Value 
(Daily) 

0.302 0. 146 0 .184 0.266 0.169 0.000 0 .235 0.244 0 .185 0.2 16 0 .160 0.144 0.184 0.336 0 .144 '0.220 

0.302 0.146 0 .180 0.230 0.156 0.028 0 .196 0.1 65 0.106 0 .115 0.108 0.086 0.07 1 0.11 3 0 .072 0.220 
... ' --·--

Red color mentions the most exceeded appea.-ance mtio for PMt, 

The result of wind direction for PM1o is shown in Figure 2.5-4. The air quality monitoring from 6 February 
2019 to 13 February 2019 suggested that the prevailing wind directiOL1 is from Southeast (SE) to South­
Southeast (SSE). 
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PM 10 Appearance Ratio at AQ-1 
N 

NNW 25% NNE 

NW 20% NE 
15% 

WNW 10% ENE 

w 5~ 
£0 o E 

WSW \) ESE 

sw SE 
Zone A's Locators & I Dagon-Thilnwa Ruud ssw SSE 

s 

Mocgyoc Swan Mona~1ery Compound 

& Dagon-Thilawa Road 

Dagon-Thilawa Road 

Figure 2.5-4 Wind Direction for PM10 at AQ-1 

Overall summary of total exceeded hours for Day 1 to Day 7 for S02 are shown in Table 2.5-5. Based on 
the summary table of wind direction appearance rat io of total exceeded hours for S02, the total exceeded 
hours for seven days were I 09 hours. After detai led analysis of the S02 exceeded time according to the 
wind direction, most exceeded hours arc come from West-Southwest (WSW) and some exceeded hours 
are come from Southeast (SE), South-Southeast (SSE), Southwest (SW) and West (W). Possible emission 
sources are a ffected from the operation and construction activities of Zone A's locators, natural origin 
such as dust from unpaved vacant area, combustion of fue l for vehicles on Dagon-Thi lawa road and 
transportation in and around the monitoring area. 

Table 2.5-5 Summ:n-~ of Wind Direction Ap~>_earance Ratio at AQ- t (S02 Exceeded Hours 

Direction N NNE NE ENE !'; ESE SE SSE S SSW SW WSW W WNW NW NNW Total 

:.otal 2 1 3 4 4 1 12 16 7 8 12 23 11 2 2 I 109 
(l 1mes) 

AI>I>Ca~nnce 2% lo/o 3% 4% 4% 1% I l0 o l5°o 6% 7% I 1°o 21°o ltl0 o 2% 2% 1% 100% 
Rallo 

Avg Value 
orExceeded 0.103 0.053 0.058 0.070 0083 0.043 0.171 0. 122 0.094 0. 109 0.100 0.072 0.11 3 0.061 0.066 0.069 -

hours 

Avg Value 
(D 

•1 ) 0.103 0.053 0.053 0061 0.068 00 14 0.139 0.090 0.055 0.079 0.092 0.059 0.047 0.018 0.015 0.069 -
:u y 

- ----·-···--··-- ··-····-·····- [ __________ ..... L. __ __l_ __ _j__ _ ___.l __ _L_ __ .L_ _ __l_ __ _l_ _ __jl__ _ _l_ __ _j__ __ L__ _ __l_ _ _ __l_ _ _ _j__ __ L__ _ _j 

Red color mentions the most c.xcccdcd UPJ>C.1n:II1CC ratio for S01 

The result of wind direction for S02 is shown in Figure 2.5-5. The air quality monitoring from 6 February 
20 19 to 13 February 20 19 suggested that the prevailing wind direction is from West-Southwest (WSW) to 
West (W). 
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S02 Appearance Ratio at AQ-1 
N 

NNW 25% 1\'NE 

NW 20% NE 
15% 

WNW 10% ENE 

5% 

w 

~ 
E 

WSW ESE 

sw SE 
Zone A's Locators ::l ssw SSE 
Da!!on-Thi lawa Road s 

Moegyoe Swan Monastery Compound 

& Dagon-Thilawa Road 

Dagon-Thilawa Road 

Figure 2.5-5 Wind Direction for S02 at AQ-1 
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Air Quali ty Monitoring Report for Development of I nduslrial Area Thi lawa SEZ Zone A 
(Opcrat ion Stage, FY F cbruary 20 19) 

CHAPTER 3: CONCLUSION AND ISSUES TO BE SOLVED 

The result of air quality at AQ-1, concentration of CO dming seven days monitoring was not exceeded the 
target value, thus there are no impacts on the surrounding environments. On tbe olher band , results ofN02 
level measured for three days, results of TSP and PMto level measured for five days and S02 level 
measured to r seven days in this monitoring period me higher than the target value. 

During the seven days monitoring period, 84 hours resu1ts were exceeded for N02, 64 hours were exceeded 
for TSP, 64 hours were exceeded for PM 10 and 109 hours were exceeded for S02. 
After detailed analysis of the N02 exceeded time according to the wind direction, most exceeded hours 
are come from West-Southwest (WSW), West (W), Southwest (SW) and southeast (SE). Possible emission 
sources are affected from running vehicles on Dagon-Thilawa road and transportation in and around the 
monitoring area and the operation and construction activities from Zone A' s locators. 
After detailed analysis oftbe TSP and PM 10 exceeded time according to the wind direction, most exceeded 
hours are come from South-Southeast (SSE) and Southeast (SE). Possible emission sources are affected 
from rhe running vehicles on Dagon-Thilawa Road, natural origin such as dust from unpaved vacant area, 
and transportation in and around the monitoring area. 
Afier detailed ana lysis of the S02 exceeded time according to the wind diJection, most exceeded hours are 
come from West-Southwest (WSW), South-Southeast (SSE). Possible emission sources arc affected from 
combustion of fuel for vehicles fTom Dagon-Tbilawa Road and the operation a11d constmction activities 
of Zone A's locators. 

As for future subject fo r air qua lity monitoring in Zone A, the following action may be taken to achieve 
the target leve'l : 
I) To spray the water during constru ction period for Zone A's locators 
2) To control the speed limit of all machinery and vehicle (25km/hr) on site to avoid excessive dust 
creation and to minimize air pollution by the exhmtst fumes 
3) To conduct the proper operation (stop idling while no operation) 
4) To implement the regular maintenance of machine used for construction and operation activities 
5) To give awareness training to workers on machinery 
6) To check and maiJJtain tbe generator regularly 

The conti nuous monitoring will be necessary to grasp the environmental conditions in Thi lawa SEZ Zone 
A. The mitigation measures for environmental management will be considered in collected periodical 
environmental data and bas to be reviewed in future. 
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I!'(~. \~~~1\ A ir Qualily l\ lonitoring Report lor De"elopment ot lndustnal Area ·1 htlii\\ H :SI:J / one 1\ 
(Operation Stal!c. rY rehntan 20 19) 

\ *Udl~'l ~ 0 ~ 
~- ~ 

~~,.., -; '\~ ....._ l N ' 
-=--

co N0 1 TSP PM 11 so. Wind 
Wind Direction 

Speed 
Oatt Time ppm ppm mgtmJ mg/m~ ppm kpb Dq:. Direc tion 

llourty n ourly Hourly llourl} llourly Hourly Hourly llourly 

6Feb2019 12:00 - 1300 0000 0002 0028 0.010 0000 4.56 244 WSW 
6 Feb 2019 13 00 14 00 0000 0002 0016 0006 0000 4 71 268 w 
6 Feb 2019 1-100 IS 00 0000 0.002 0042 0015 0000 6 15 294 WN\\ 

6Feb 2019 15:00 1600 0.000 0002 0060 0.022 0000 4.SS 246 WSW 
6Fcb2019 1600 17 00 0000 0002 0124 0().15 0000 SJ3 261 w 
6 Feb 2019 17 00 . 1800 0000 0002 0 259 0 09-1 0000 4.40 2i9 w 
6 Feb 2019 IS 00 - 19.00 0 131 0002 0 413 0150 0000 0.63 242 WSW 
6 Feb 2019 1900 - 2000 0304 0.005 0191 0069 0.119 0.03 240 WSW 
6 Feb 2019 2000 21 00 0 289 0061 0.341 0124 0.100 005 240 WSW 
6 Feb 2019 21 00 - 2200 0 318 0.06-1 0 146 0053 0.108 0 18 198 ssw 
6 Feb 2019 22 00 - 23 00 0222 0 oss 0096 0035 0 ()q<) 0.60 228 S\\ 
6 Feb 2019 2300 - 000 0 278 0.082 0 153 0056 0.093 0.83 243 \\ SW 
7 Feb 2019 000 - 100 0 258 0.102 0 168 0.061 0.067 0.83 243 WSW 
7 Feb 2019 tOO - 2.00 0 243 0101 0190 0.069 0.058 0.03 237 WS\\ 

7 Feb 2019 200 - 300 0222 0.102 0 185 0067 0047 0 OS 226 S\\ 
7 Feb 2019 300 - 4.00 0 237 0. 108 021 1 0077 0047 0.35 232 S\\ 

7 Feb 2019 4 00 - 5:00 0 244 0.121 0.292 0 106 0.046 OJ9 249 WS\\ 
7 Feb 2019 5 00 - 6.00 0316 0.114 0.347 0 126 0053 0.65 274 w 
7 Feb 20 19 6 00 - 7.00 0 340 0.121 0 591 0215 0050 0.10 79 J:;NE 

7 Feb 20 19 7 00 - !! 00 0494 0.147 0401 0 146 0.053 0.42 23 NNE 
7 Feb 2019 8 00 - 9 00 0461 0.110 0 528 0 192 0050 1.88 47 NJ:; 

7 Feb 2019 900 - 10 00 0 31 I 0.0-10 0 294 0107 0.008 1.43 92 E 
7 Feb 20 19 1000 I I 00 0 186 0.002 0133 0.048 0000 2.53 154 SSI:. 
7 Feb 2019 I I 00 - 12 00 0.080 0.002 0069 0025 0.000 268 117 ESE 

MiL\ 
0494 0.147 

0 591 0 215 
0119 

(0 566 mglm' ) (0277 mgm'} (0 311 mg/m') 

A\ g 
0206 0.056 0210 0080 0042 

(0 235 mglm ") (0.1 06 mg~m '> (0 109 mg~m1) 

Man 0000 0002 
0016 0006 

0000 
(0 000 mg.tm ') (0 004 mg~m' } (0 000 mglm' ) 

A2-l 



co ~01 TSP 
Dare Time ppm ppm m!VmJ 

Hourly Hourly Hourtv 
7 Feb 2019 12 00 - 13:00 0.()-U 0002 0045 
7 Feb 2019 13·00 - 14:00 I 0.000 0002 0052 
7Fcb 2019 14.00 - 15:00 0.000 0002 0065 
7 Feb 2019 15:00 - 16:00 0.000 0002 0094 
7 Feb 2019 16.00 - 17:00 I 0.009 0002 0300 
7Feb 2019 17:00 - 18:00 0. 113 0.002 0.348 
7 Feb 2019 18:00 - 19:00 0.273 0 023 0.357 
7 Feb 20 19 19:00 - 20:00 0.514 0 105 0.394 
7 Feb 2019 20:00 - 21:00 0.500 0. 124 0.3211 
7 Feb 20 .19 21:00 - 22:00 0.488 0. 129 0.347 
7 Feb 2019 22:00 - 23:00 0.321 0. 134 0.499 
7 Feb 20 19 23:00 - 0:00 0. 183 0. 127 0.23 1 
8 Fcb 20 19 0:00 - 1:00 0.262 0 137 0 266 
8 Feb 20 19 1:00 - 2:00 0.242 0 143 0 253 
8 Feb 20 19 2:00 - 3:00 0.257 0 153 0.4 17 
8Fcb2019 3:00 - 4:00 0.255 0 144 0 385 
Sfeb 20 19 -1:00 - 5:00 0.250 0 142 0.438 
8 Feb 2019 5.00 - 6:00 0.279 0 150 0606 
8 Feb 2019 6.00 - 7:00 0.465 0 151 I 057 
8 Feb 2019 700 - 8:00 0.618 0 157 0.6()..1 
8 Feb 2019 8:00 - 9:00 0.428 0120 0626 
8 Feb 2019 9.00 - 10:00 0.323 0 05-1 0.345 
8 Feb 2019 1000 - 11:00 0.282 0009 0.218 
8 Feb 2019 II 00 - 12:00 0.093 0002 0.100 

Max 0.618 0 157 I 057 (0.708 rnglm' ) (0 296 mglm' ) 

Avg 
0.258 0 084 0 349 (0.296 mglm' ) (0 158 mglm' ) 

Min 
0.000 0.002 

0.045 (0.000 mg/m;) (0.004 mglm') 

A2-2 

Air Quality Monitoring Report for Development or Industrial An.:a Thila\\a SEZ Zone A 
(Operation tage. FY February 20 19} 

PM11 SO: 
Wind 

Wind Direction 
Speed 

mj!/mJ ppm L.-pb OC:J!. Dirtcrion 

Hourly Hourly llourty llourl)' Hourly 
0.016 0.000 3.31 186 s 
0019 0.000 321 122 ESE 
0.024 0.000 -1 .20 207 ssw 
0.034 0.000 4.53 175 s 
0. 109 0.000 8.26 146 SE 
0. 127 0.000 7.56 148 SSF 
0.130 0.040 2.23 143 SE 
0.143 0.115 0.00 147 SSF 
0.11 8 0.128 0.02 147 SSe 
0.126 0.132 0.04 I 51 SSE 

0.181 0. 120 0. 10 182 s 
0.084 0.086 0.23 203 ssw 
0.097 0.066 1.69 246 WSW 
0.092 0.072 0.99 255 WSW 
0.152 0.075 0.01 24 1 WSW 
0.140 0.071 1.09 277 w 
0.159 0.065 0.35 318 NW 
0220 0.069 022 347 NNW 

0.38-1 0.108 0.03 350 1\ 

0220 0.098 0.10 351 N 
0228 0.085 2.60 89 E 
0.126 0.027 3.0-t 151 SSE 
0.079 0.003 3.35 309 N\\ 
0.036 0.000 3.43 255 WS\\ 

0.384 
0.132 

(0.345 mgtm;) 

0. 127 
0.057 

0.1 48 mglm1) 

0.016 0.000 
(0.000 mg/m)) 



co N0 1 

Da le Time ppm ppm 

Hourly Houri) 

8 Feb 2019 12.00 - 13 00 0.098 0002 

8 Fcl> 2019 13 00 - 14 00 0001 0002 

8 Fch 2019 14 00 - 15.00 0012 0002 

8 Feb 2019 15.00 - 16 .00 0002 0002 

8 Feb 2019 16 00 - 17 00 0001 0002 

8 Fcb2019 1100 - 18 00 0 148 0002 

8 Feb 2019 IS 00 - 1900 0 508 0003 

8 Feb 2019 1900 - 2000 0529 0053 

8 Feb 2019 20 00 - 21 00 0 539 0058 

8 F.:b 2019 21 00 - 22 00 0318 0061 

8 Feb 2019 22 00 - 2300 0256 0073 

8 Feb 2019 23 00 - 000 0245 0090 
9 Feb 2019 000 - 100 0243 0 105 

9 Feb 2019 100 - 200 0 254 0.122 

9 Feb 2019 200 - 300 0 238 0 Ill 

9 Feb 20 19 3 00 - 4 00 0 243 0 113 

9 Feb 20 19 4 00 - 5.00 0241 0 11 3 

9 Feb 20 19 500 6 ·00 0 472 0 131 

9 Feb 20 19 6:00 - 7·00 0.663 0 133 

9 Feb 20 19 700 - 8 00 0.445 0 138 

9 Feb 2019 800 - 9 00 0 348 0 101 

9 Feb 2019 900 - 1000 0271 0017 

9 Feb 2019 10 00 - II 00 0208 0002 

9 Fcb2019 1100 - 12 .00 0200 0002 

Ma.,, 0663 0 138 
(0 760 mg/m '> (0260 mglm' ) 

A\ g 
0 270 0060 

(0 309 mg,m ' ) (0 113 mg,m' ) 

Mm 0001 0002 
(0 001 mg,m' ) (0 004 mglm ' ) 

/\1r Qual H) r.. tonitoring Report for Development of l nd~trial An:a Thilawa SEZ Lone 1\ 
(Operation Stage. FY Fcbnml) 20 19 

TSP PM,. so. Wind 
Wind Direction 

I Speed 

mw m• mw m• ppm kph D("J!. Di rection i 

Hourly Houri) Houri~ Hourly Hourly Houri~ ! 

0 038 0014 0000 323 169 s 
0086 0031 0000 2 85 200 ssw 
0122 0044 0000 2 84 :NO WS\\ ' 

0 :?:!7 0082 0000 4 26 267 w . 

0.283 0103 0000 3 15 173 s ! 

0 429 0156 0001 1.32 156 SSE i 

0.816 0297 0.047 0.38 146 SE 
0600 0218 0 124 045 164 SSI' 

0503 0183 0 148 0 15 192 SS\\ 

0337 0123 0 127 0.59 218 S\\ 

0187 0068 0091 0 71 222 S\\ 

0206 0075 0078 104 216 sw 
0172 0063 0069 2 69 246 WSW 
0.216 0079 0058 0.25 254 WSW 
0212 0077 0.06 1 128 249 WSW 
0 235 0 .086 0 .060 0 62 262 w 
0269 0098 0.058 008 286 WNW 

0 630 0.229 0 120 0.65 259 w 
0986 0359 0.329 0 38 143 Sr 
0.377 0 137 0090 0 33 85 1:. 
0,445 0 162 0.040 I 83 40 NF 
0.301 0.110 0000 2 48 177 s 
0.196 0.071 0000 I 84 270 w 
0160 0058 0.000 2 22 279 \\ 

0986 0359 
0329 

(0 862 mg,m 'l 

0335 0122 
0062 

(0 164 mglm)) 

0038 0014 0000 
(0 000 mg/m ' ) 

--
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co ~o. TSP 
Datr Time ppm ppm mglmJ 

Llourly Hourly Hourly 
9 Feb 2019 12:00 - 13:00 0.084 0.002 0.096 
9 Feb 2019 13:00 - 14:00 0.00 1 0 002 0.113 
9 Feb 2019 14:00 - 15:00 0.000 0.002 0.167 
9 Feb 20 19 15:00 - 16:00 0.000 0.002 0.157 
9 Fcb2019 16:00 - 17:00 0.000 0.002 0.213 
9 Feb 2019 17:00 - 18:00 0.048 0.002 0.333 
9 Feb 20 19 18:00 - 19:00 0.160 0.002 0.421 
9Feb2019 19:00 - 20:00 0.338 0.026 0.3 16 
9 Feb 20 19 20:00 - 21:00 0.513 0.064 0.272 
9 Feb 2019 21:00 - 22:00 0.439 0087 0.332 
9 Feb 2019 22:00 - 23:00 0.309 0\06 0.362 
9 Feb 2019 23:00 - o·oo 0.278 0. 120 0.250 
10 Feb 2019 0:00 - 1:00 0.2-12 0109 0.198 
10 Feb 2019 1:00 - 2:00 0 211 0 099 0.190 
10 Feb 2019 2:00 - 3·00 0 190 0084 0.179 
10 Feb2019 3:00 - 4:00 0 151 0057 0.112 
10 Feb 2019 4:00 - s·oo 0 128 0045 0.124 
10 Feb 2019 5:00 - 6:00 0 118 0.033 0.093 
10 Feb 2019 6:00 - 7:00 0.145 0.03 1 0.106 
10 Feb 2019 7:00 - 8:00 0.137 0.037 0.1 16 
10 Feb 2019 8:00 - 9:00 0 141 0.007 0.120 
10 Feb2019 9:00 - 10:00 0.126 0.002 0.069 
10 Fc:b 2019 10:00 - 11 :00 0 044 0.002 0.025 
10 Feb 2019 11 :00 - 12:00 0.007 0.002 0.012 

Max 0.5 13 0.120 0.421 
(0.588 rnglrn ' ) (0.225 mg/m ') 

Avg 
0 159 0 038 

0.1 82 (0. 182 mglrn ' ) (0 072 mglm') 

Min 
0.000 0.002 0.012 

{0.000 mglm ') {0 004 mglm') 

A2-4 

Air Quality Monitoring Report for Development oflndustrial Area Thilawa SEZ Zone A 
(Operation Staee. FY Febru:m 20 19) 

PM,. SOz 
Wind 

Wind Dirtttion Speed 
mwm" ppm kpb Deg. Direction 

Hourly llourly llourly Hourly llourly 

0.035 0.000 2.49 282 WNW 

0.041 0.000 4.56 289 WNW 

0.061 0.000 5.23 296 WNW 

0.057 0.000 6.06 296 WNW 

O.Q78 0.000 6.63 263 w 
0. 121 0.000 4.63 222 sw 
0. 153 0.002 2 57 151 SSE 
0.115 0096 1.73 ISO SSE 
0.099 0.140 0 29 144 SE 
0.121 0137 0.13 144 SE 
0.132 0 127 0 -11 185 s 
0.091 0.092 2 62 235 SW 

0.072 0 070 3.85 251 WSW 

0.069 0 050 0.87 262 \V 

0.065 O.Q35 0.58 279 w 
0.041 0006 2.63 284 WNW 
0.045 0.008 0.83 278 w 
0.034 O.Q35 2.65 275 w 
O.Q38 0.088 1.99 267 w 
0.042 0.081 3.79 270 w 
0.044 0.000 3.07 268 w 
0.025 0.000 3.39 325 N W 

0.009 0.000 3.90 322 NW 
0.004 0.000 3.94 314 NW 

0. 153 
0.140 

(0 366 mglm' ) 

0.066 
0.040 

(0 I 05 mg/m ' ) 

0.004 0000 
(0.000 mg/m1) 



co NOl TSP 
Date Timt ppm ppm mJ:fmJ 

Hourly Hourly Hourly 

10 Feb 2019 12:00 - 13:00 0.000 0.002 0.008 

IOFeb 2019 13:00 - 14:00 0.000 0.002 0020 

10 Feb 2019 14:00 - 15:00 0.000 0.001 0044 

10 Feb 2019 15:00 - 16:00 0.000 0.002 0.064 

10 Feb2019 16.00 - 17.00 0.000 0.002 0094 

10 Feb 2019 17:00 - 18.00 0027 0.002 0239 
10 Feb 2019 18:00 - 19•00 0183 0.002 0239 

IOFcb 2019 19.00 - 20.00 0271 0.035 0183 

10 Feb 2019 20:00 - 21 00 0.371 0.087 0300 

10 Feb 2019 21 ·00 - 21·00 0336 0.068 0.367 

10 Feb2019 22.00 - 23.00 0.177 0.083 0244 
10 Feb 2019 23:00 - 0.00 0228 0.082 0228 

II Feb 2019 0 :00 - 1.00 0?17 0.084 0185 

II Feb 2019 1:00 - 2:00 0 .221 0.091 0228 

II Feb 2019 2:00 - 3.00 0223 0.107 0.306 

11 Feb 2019 3:00 - 4:00 0220 0.124 0366 

I I Feb 2019 4:00 - 5:00 0.138 0.129 0.661 

I I Feb 2019 5:00 - 6:00 0217 0.134 1.398 

I I Feb 20 19 6:00 - 7:00 0.319 0.130 2.988 

II Feb 2019 7:00 - 8:00 0.330 0.142 1333 

I I Feb 2019 8:00 - 9:00 0.383 0.133 0.508 

11 Feb 2019 9:00 - 10:00 0.320 0.061 0.447 

I I Feb 2019 10:00 - 11 •00 0.341 0.012 0353 

I I Fcb2019 11 :00 - 12•00 0.373 0.002 OJOO 

Max 0.383 0 142 
:! 988 

(0.439 mg/m') (0266 mglm') 

Avg 
0.1 12 0.063 

0463 
(0.2·B mglm1

) 0.119 mg;m' ) 

Mm 0000 0.002 
0008 

(0.000 mglm') (0.00-1 mglm' ) 
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Air Quality Monitoring Report for Development of Industrial Area ·1 hilawa SF:7. Zone A 
(Operation Stage. FY February 20 19) 

PM ,o so l 
Wind 

Wind Direction 
Speed 

mJ:fmJ ppm kph OeJ!. Oirtclion 

llourly llourly Hourly Uourly Uourly 

0003 0000 5.35 278 \V 

0007 0000 7.10 268 w 
0016 0000 8.42 267 \V 

0023 0.000 7 08 265 \V 

0034 0000 690 206 SSW 
0087 0000 6.54 149 SSI:. 
0087 0042 333 lSI SSF 
0.067 0139 3 50 ISO SSE 
0109 0161 1.56 160 SSF 
0 133 0099 047 ill ')W : 

0089 0086 096 211 SSW ' 

0083 0059 010 256 WSW . 

0.067 0104 131 260 w 
0.083 0405 I 76 264 w 
0 Ill 0 .141 024 271 w 
0.133 007<1 0.4 1 239 WSW 
0.2<10 0.069 0.48 268 w 
0 508 0.063 173 288 WNW 
I 087 0.057 1 63 165 SSE 
0485 0.058 1.6~ 128 SE 
0 ISS 0.077 1.89 184 s 
0 163 0.033 2. 65 288 WNW 
0128 0.003 3 89 319 ;-.l\V 

0 I()<) 0.001 344 308 NW 

I 087 
0405 

(I 059 mglm ') 

0168 
0070 

(0 182 mglm ') 

0003 
0000 

(0 000 mg/m' ) 



-
co NO! 

Dare Time ppm ppm 
Hourly Hourly 

I I Fcb 20 19 12:00 - 13:00 0.338 0.002 
II Feb 2019 13:00 - 14:00 0.116 0.002 
11 Fcb 20 19 14:00 - 15:00 0.005 0.002 
11 Feb 2019 15:00 - 16:00 0.000 0.002 
ll Feb 2019 16:00 - 17:00 0.193 0.002 
11 Feb 2019 17:00 - 18:00 0.093 0.002 
11 Feb2019 18:00 - 19:00 0.290 0.003 
11 Feb 2019 19:00 - 20:00 0.398 0.045 
I I Feb 2019 20:00 - 21:00 0.554 0.086 
11 Feb 2019 21 :00 - 22:00 0.431 0.104 
II Feb 2019 22:00 - 23-00 0.437 0.120 
II Feb 2019 23:00 - 0:00 0.310 0.127 
12 Feb 2019 0:00 - 1:00 0. 177 0.1 10 
12 Feb 2019 1:00 - 2:00 0.280 0.118 
12 Feb 20 19 2:00 - 3:00 0.284 0.1 19 
12 Feb 2019 3:00 - 4:00 0.281 0.126 
12 Feb 2019 4:00 - 5:00 0.279 0.135 
12 Feb 20 19 5:00 - 6:00 0.37 1 0.139 
12 Feb 2019 6:00 - 7:00 0.308 0.139 
12 Feb 2019 7:00 - 8:00 0.340 0 143 
12Feb2019 8:00 - 9:00 0.370 0.127 
12 Feb2019 9:00 - 10:00 0.301 0.072 
12 Feb 2019 10:00 - 11 :00 0. 191 0.007 
12 Feb 20J9 11:00 - 12:00 0.139 0.002 

Max 
0.554 0.1-13 

(0.635 mglm') (0.268 mglm') 

Avg 
0.270 0.072 

(0.309 mglm') (0.135 mg/m3) 

Min 0.000 0.002 
(0.000 mg/m1) (O.OQ.I mglm-') 

TSP 

mg/mJ 

Air Quality Monitoring Report for Development orindustrial An:a Thilawa SEZ Zone A 
(Operation Stage. FY February 20 19) 

Wind 
PMoo sol Speed 

Wind Direction 

mg/m3 ppm kpb Deg, Pire~;lion 

Hourly Hourly Hourly Hourly Uourly Dourly 

0.330 0.120 0.000 4.78 129 SE 
0.199 0.072 0.000 3.45 318 NW 
0.1 04 O.o38 0.000 3. 18 260 w 
0.120 0.044 0.005 3. 13 272 w 
0.452 0.164 0.228 7.07 217 SW 
0.393 0. 143 0.662 9.07 145 SE 
0.473 0.172 0.221 3.05 156 SSE 
0.439 0.160 0. 177 0.23 141 SE 
0.639 0.232 0.163 0.70 155 SSE 
0.529 0. 193 0.139 0.78 143 SE 
0.584 0.212 0.122 0.05 136 SE 
0.498 0. 181 0.098 0.08 136 SE 
0.249 0.091 0.059 1.07 200 ssw 
0.306 0.11 1 0.058 148 239 WSW 
0.324 0 118 0.064 1.77 249 WSW 
0.437 0.159 0.069 0.88 238 WSW 
0.667 0.242 0.062 0.58 187 s 
0.843 0.307 0.072 0.09 141 SE 
0.961 0.350 0.064 0. 18 61 ENE 
0.713 0.259 0.069 1.24 70 ENE 
0.566 0.206 0.073 2.58 47 NE 
0.443 0.161 0.05 1 3.48 49 NE 
0.23 1 0.084 0.024 3 49 71. ENE 
0.112 0 041 0.043 4.36 107 ESE 

0961 0.350 
0.662 

(I. 733 mglm' ) 

0.442 0.161 
0. 105 

(0.275 mglm') 

0.104 O.o38 
0.000 

(0.000 mg/m1) 

A2-6 



Air Quality Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A 
Oocration Stage. FY Fcbruarv 20 19 

co NO, TSP PM,. so, Wind 
Wind Direc tion Speed 

Date Time ppm mwmJ mJV'm' ppm kph D~. Direction ppm 

Hourly Hourly Hourly Hourly Hourly Hourly llourly H ourly 

12 F.:b 2019 12:00 - 13:00 0.044 0.002 0 059 0.021 0.066 5 08 145 SE 

12 Feb 2019 13:00 - 14:00 0 .048 0.002 0 187 0 068 0.114 5.48 189 s 
12Feb 20 19 14:00 - 15:00 0.029 0.002 0 144 0 052 0 .119 8.92 15 1 SSE 
12 Feb 2019 15:00 - 16:00 0.023 0.002 0 177 0064 0. 122 777 147 SSE 
12 Feb 2019 16:00 - 17:00 0086 0002 0274 0 100 0.123 5.-12 15 1 SSI:. 
12 Feb 2019 17;00 - 18.00 0.295 0002 0.395 0.144 0.145 1.78 149 SSE 
12 Feb 2019 18:00 - 19:00 0.289 0002 0 462 0 .168 0.166 037 19R ssw 
12 Feb 2019 19:00 - 20:00 0.373 0025 0174 0 .100 0.154 004 237 WSW 

12 Feb 2019 20:00 - 21.00 0.252 0.026 0282 0103 0 102 0.04 222 S\\ 

12 Feb 2019 2 1:00 - 22·00 0.363 0055 0 429 0 .156 0 114 020 197 SS\\ 

12 Feb 2019 22:00 - 23:00 0.249 0064 0258 0.094 0088 0 10 183 s 
12 Feb2019 23:00 - o·oo 0 248 0.069 0258 0094 0 .068 003 176 s 
13 Feb 20 19 0 .00 - 1.00 0.178 0.017 0.173 0 .063 0 .050 0 53 239 WSW 
13 Feb 2019 1:00 - 2:00 0_219 0.078 0.181 0 .066 006 1 0.53 24 1 WS\\ 

13 Feb 2019 2:00 - 3:00 0.240 0 109 0228 0083 0.057 0 13 226 sw 
13 Feb20 19 3:00 - 4.00 0.255 0.112 0286 0104 0 .058 0 48 167 SSE 
13 Feb 2019 4:00 - 5:00 0253 0 119 0 298 0.108 0 .054 0.35 258 WSW 
13 F.:b 20 19 5:00 - 6:00 0.652 0 129 0.709 0.258 0 130 000 226 sw 
13 Feb 2019 6:00 - 7:00 0.593 0 138 0.982 0.357 0 106 0 OS 203 ssw 
13 Feb 2019 7:00 - 8:00 0.544 0 140 0.446 0.162 0 .096 0.52 92 E 
13 Feb 2019 8:00 - 9.00 0.426 0 126 0.666 0.242 0 .096 2 57 73 ENE 
13 Feb ?019 9:00 - 10:00 0.3 16 0.050 0.408 0 148 0064 143 86 E 
13 Feb 2019 10:00 - 11:00 0.278 0002 0.268 0.09X 0060 2.14 245 WSW 
13 Feb 2019 11•00 - 12:()0 l 0.163 0002 0 178 0.065 0.068 2.9 1 322 NW 

-

Ma" 
0.652 0 140 

0982 0357 
0 166 

(0. 746 mg/m ') (0.264 mg;m1
) (0 435 mg/m1

) 

Avg 
0 267 0056 

0334 0 122 
0095 

(0.306 mglm' ) (0 105 mg!m') (0 249 mg/m1
) 

Min I 0.023 0.002 0059 002 1 0050 
(0.026 mg!m' ) (0 004 mglm' ) (0 131 mglm' ) 
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Noise and Vibration Monitoring Report for Development of Industrial Area Thi lawa SEZ Zone A 
(Operation Stage, FY Fcb_f'\1!\1}' 20 19) 

CHAPTER 1: OUTLINES AND SUMMARY OF MONITORING PLAN 

1.1 General 
Thi lawa Special Economic Zone (TSEZ) is located in southern district ofYangon region and about 23 km 
southeast ofYangon city. As the developer of Thilawa SEZ, Myanmar .Japa n Thilawa Development Ltd. 
(MJTD) has a responsibi lity to carry out regular environmental monitoring in the industrial area of Zone 
A in accordance with the approved Environmental lmpact Assessment (Ell\) report with Environmental 
Management Plan (EMP) . MJTD has implemented monitoring various environmental items with tJ1e 
speci'fied time ti·ame to know the environmental conditions in and around the area. 

1.2 Outlines of Monitoring Plan 
To assess the environmental conditions under the operation of industrial area in and around Thilawa SEZ 
Zone A, noise and vibration levels had been monitored from 6 February 20 19 - 9 Fcbruaty 2019 as fo llows; 

-- - · - ----- -~ ~ - '~ - -- . - --- - - -·- . - -- -- . 

Monitoring 
Number 

' 

Monitoring Date Parameters of Duration Monitoring Methodology l.tem 
Points 

From 6 February - 7 
Noise Level LAeq(dB) I 

24 hours 
On-site measurement by "I~ on NL-42 

February. 2019 (NV- I) sound level meter" 

Prom 7 febmary - 8 
Noise Level LAeq(dB) 

I 
24 hours 

On-site measurement by ''Rion NL-42 
February, 20 19 (NV-2) sound level meter'' 

From 8 Febmary - 9 
Noise Level LAeq(dB) 

I 
24 hours 

On-site mcasll.l rement by "Rion NL-42 

february, 2019 (NV-3) sound level meter'' 

From 6 February - 7 
Vibration Level Lv1o (dB) I 

24 hours 
On-site measurement b)' "Vibration 

February, 2019 (NV-I ) Level Meter- VM-53A" 

From 7 February - 8 
Vibration Level Lv!O (dB) 

I On-site measurement by " Vibrat ion 
February, 201 9 (NV-2) 

24 hours 
Level Meter- VM-53A" 

f rom 8 February - 9 
Vibration Level Lv1o (dB) I 

24 hours 
On-sile measurement by " Vibmtion 

F cbruary, 20 I 9 (NV-3) Level Meter- VM-53/\" 

. ~ B~~, ~~~<% 
~ MJTD ~ 
ct. ...... 

'~\\ ~f 
~l'l! * o~> 
" ~ --



Noise and Vibration Monitoring Report fo r Development of Industrial Area Thilawa SEZ Zone A 
(Operation Stage, FY February 20 19) 

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 Monitorinf! P foa· N · 1 Vibration Level 
No. Item Parameter 

I Noise A-weighted loudness equivalent (LAcq) 

2 Vibration Vibr:1tion level, vertical. percentile (Lv1o) 

2.2 Monitoring Location 
The locations of noise and vibration level points arc shown in Table 2.2- 1. The detail of each sampling 
point is described below. The location of the noise and vibration monitoring points are shown in Figure 
2.2-1 . 

Table 2.2-1 L - - -·--- - -- - - - - - ~ - - --- -- - - - - -- - - -- - - - --- - - - - -fN . I Vib M s - --- ~ 

Sampling Point Coordinates Description of Sampling Point 

NV-I N: J6040'11.50", E: 96°16'32.00" In front of administrative bui lding, Thilawa SEZ Zone A 

NV-2 N: 16°40'52.50'', E: 96°16'55.50" In the cast or the Thilawa SEZ Zone A 

NV-3 N: J6040'46.20", E: 96° 15'30.1 0" 
In the west of the Thilawa SEZ Zone A. where is the 
nearest to the residential houses of Alwan sok village. 

Figure 2.2-1 Location of Noise and Vibra tion Level Monitoring Points 

2 



NV-1 

Noise and Vibration Monitoring Report for Development of Industrial Area Thila\\ a SEZ Zone A 
{Qpc!'!tiOil S1~ge. FV February 20 19) 

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

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

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

3 
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Noise and Vibration Monitoring R~.:port for Development oflndustrial Area Thilawa SEZ Zone A 
(Operation Stag~~ february 20 19) 

2.3 Monitoring Method 

Noise level was measured by " Rion N L-42 sound level meter" and automatically recorded every I 0 
minutes in a memory card. The vibration level meter was, YM-SJA (Rion Co. Ltd., Japan), accompanied 
by a 3-axis accelerometer PY-83C (Rion Co., Ltd.) was placed on solid soi l ground. Vertica l vibration (Z 
axis), Lv, was measured every I 0 minutes within the adaptable range of (I 0-70) dB at NV -I , (I 0-70) dB 
at NY -2, and ( I 0-70) dB at NY -3 and recorded to a memory card. 
The measurement period of noise and vi brat ion was 24 hours for each monitoring point. The status of the 
noise and vibration level monitoring on NY -1, NY -2 and NY -3 are shown in Figure 2.3-1 

4 



Noise 1U1d Vibration Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A 
{Operation Stage, r v reb mary 20 19) 

Figure 2.3-1 Status of Noise and Vibration Level Monitoring at NV-1 , NV-2 and NV-3 
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Noise and Vibration Monitoring Repor1 for Development of Indust rial Area Thi lawa SEZ Lone A 
(Operation Stage, FY Fcbnmry 20 19) 

2.4 Monitoring Resul ts 

Noise Monitoring Results 

Noise monitoring results are separated dayt ime (6 :00 AM to I 0:00 PM), night time ( 10:00 PM to 6:00 
AM) time frames for NV-I , daytime (7 :00AM to 7:00 PM), evening time (7:00PM to 10:00 PM), and 
night time ( 10:00 PM to 7:00 AM) time frames respectively for NV-2 and NV-3 . Noise measurement was 
carried out for one location on a 24-hour basis. The monitoring results are summarized in Table 2.4-1, 
Table 2.4-2, and Table 2.4-3 respectively. Hourly noise level monitoring results for NV -I , NV-2 and NY-
3 are shown in Table 2.4-4, Table 2.4-5 and Table V l-6. Comparing with the target value of noise level in 
operation stage prescri bed in EIA report for Thilawa SEZ development project Zone A, all results were 
under the target values at NV - I, NV -2 and NV -3. 

~ - - --- - -- - - ·--. ~ ..... - - -- - -- -- --- - -

(Traffic Noise Level) 

Date Equivalent Noise Level (L"t<J• dB) 
DayTime Night Time 

(6:00AM - 10:00 PM) (I 0:00 PM - 6:00 AM) 
6 Februar) -7 Fcbnml). 2019 58 54 

TarRCt Value _,_ -~~-------7~ 70 
Note: Target value is applied to the noise standard along main road stipulated in the Noise Regulatiorl Law (Japan) 
(Law No. 98 of 1968. Latest Amendment by Law No. 91 of 2000). 

- - - ~ - - - -- - ~ --~ ---~ - - - ·~ -~ - ~. ---- ...L. .. - - -- -- - - - - ~ --~ - 99-- . . 
(Commercial and Industrial Areas) 

Date Equivalent Noise Level (LAta, dB) 
DayTime Evening Time Night Time 

(7:00AM - 7:00PM) (7:00 PM - 10:00 PM) (10:00 PM -7:00AM) I 

7 F ebruaT\ - 8 F c bni31J. 20 19 62 57 53 I 

Target Value 70 65 60 i .. .. . . - · - - -gl p p 
Projec1 (Industrial /\rca ofZonc A). 

- - -- - - - - - --- - -- -- - - -- - --- - - - - ~ - ...... , - - - - -- - ·-- - -- --- - -

' (Commercial and Industrial Areas) 
I 

Date Equivalent Noise Level (LAt<J dB) 
DayTime Evening Time NightTime 

(7:00AM - 7:00 PM) (7:00 PM - 10:00 PM) (10:00 PM - 7:00AM) 
8 February- 9 February. 2019 47 50 45 

Taract Value 70 65 60 
get value IS app g g< p 

Project (lndus1rial Area of Zone A). 

I( ~8~'1'lt-OEI!~(o.__ 

I { ~j't\) 1~ 
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naat 

6 February - 7 
Fcbrunry, 2019 

Noise and Vibration Monitoring Rcpon for Development of Industrial Area TI1ilawa SEZ Zone A 
(Qj)211lti()ll_~~gc, r:v focbntary 20 19) 

... ·--
l 

Time (L"'"' dB) 
(I.""'' dB) (L ... ,.., dB) 

F;ach C'a tcgory Targ~t Value 

6:00-7:00 58 
7:00-8:00 59 
8:00-9:00 57 

9:00-10:00 58 
10:00- 11 :00 57 
11 :00-12:00 57 
12:00-1 3:00 57 
13:00-14:00 57 
14:00-15·00 57 

58 75 

15:00-1 6:00 59 
16:00-1 7:00 58 
17:00-18.00 58 
18:00-1 9:00 59 
19:00-20:00 58 
20:00-21 :00 58 
21:00-22:00 57 
22:00-23:00 57 
23:00-24:00 56 
24:00-1 :00 55 
1:00-2:00 55 

54 
2:00-3:00 53 70 

3:00-4:00 53 
4:00-5:00 52 
5:00-6:00 53 

- -- - - - - - - - ---- - - - - ~ - - - - - - - - 4 .... - - - - . - - - -- - - -- - - - -- --

Datt Time - (L ... ,.., dB) (L .... , dB) (L,..0 , dB) 
i 

~o;arh ('atcgory Target Value 

7 00-8 00 64 
8:00-9:00 63 

9:00-10:00 61 
10:00-11 :00 61 
11 :00-12:00 61 
12:00-13:00 60 

62 70 
13:00-14:00 60 
14:00-15:00 61 
15:00-16:00 62 
16:00-17:00 62 
17:00-18:00 66 

7 l·cbrumy - 8 18:00-19:00 62 
February. 2019 19:00-20:00 59 

20:00-21:00 57 57 65 
21 :00-22:00 53 
22:00-23:00 55 
23:00-24:00 53 
24:00-1 :00 48 
I :00-2:00 46 
2:00-3:00 44 53 60 
3:00-4:00 54 
4:00-5:00 48 
5:00-6:00 53 
6:00-7:00 57 
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Dale 

8 February - 9 
February. 2019 

Noise and Vibration Monitoring Report for Development or Industrial /\rca Thilawa SEZ Zone A 
(Operation Stage. FV Febmary 2019) 

- -- - - -~ - - - . - - - ..-..... ~ -- - - - - - - - - - --- - - -~ ·--- - ~ ----- - -

Time (I.Ar4, dB) 
(L,..., dll) (1 • .-••• dB) 

Each Category Tar~tcl Value 

7:00-8:00 52 
8:00-9:00 48 

9 00-10·00 46 
10.00-11 :00 43 
II 00-1 2 00 4..! 
12 00-1 3 00 44 47 70 13.00-14.00 41 
14 00-15:00 43 
IS :00-16:00 45 
16:00-17:00 47 
I 7:00-1 8:00 49 
18:00-19:00 48 
19:00-20:00 50 
20:00-2 1:00 51 50 65 
21 :00-22:00 48 
22:00-23:00 45 
23:00-24:00 45 
24:00-1.00 43 
1:00-2:00 42 
2:00-3.00 41 -15 60 
3:00-4:00 42 
-1:00-5:00 44 
5:00-6:00 49 
6:00-7:00 49 
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Noise and Vibration Moni toring Report for Devclopmcnl of Industrial Aren 'I hilawa SEZ Zone A 
(Operation Stage. FY Fegruary 20 19) 

Hourly (Li\eq) 

A-t--ttllitfffi It tH1Tttlt 
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T ime 

Fig ure 2.4-3 Res ults o f Noise Levels (LArq) Mo nitoring a t NV-3 

Vibration Monitoring Results 

The results of vibration level arc sho" n in Table 2.4-7. Table 2.4-8. and Table 2.4-9 respectively. Results 
of hourly vibration level monitoring fo r NV-I. NV-2 and NV-3 are summarized in Table 2.4- 10, Table 
2.4-ll and Table V l-1 2. By comparing with the target vibration level in operation stage in EIA report for 
Thilawa SEZ development project Zone A. all of results were under the target values. 

- -~ - ~ - -- . ---- --- -- . -- --·------ ~. --- • • v · · ·- ~--- - -- - -~.,...,- - -- •. -
(Oflice, commercial facilities, and ftlctories) . 

Eauivalent Vibration Level (L, Io dB) 
" Date 

DayTime Evening Time Night Time 
(7:00 AM - 7:00PM) (7:00 PM - 10:00 I,M) (10:00 PM - 7:00AM) 

6 February - 7 February. 2019 47 411 40 
Target Value 70 65 65 

- - -- -
.:;)"' ' YUIUV . .. ~ '-'I"P g p g p 1l 

Project (Industrial i\rea o(' l one A). 

- - - - • • v 

(Oflice, commerci1ll facilities, and factories) 

Date Equivalent Vibration Level (Lvlo dB) 
I Day Time Evening Time Night Time 

(7:00 AM - 7:00 l,M) (7:00PM - 10:00 PM) (10:00 PM - 7:00AM) 
7 February - 8 Febmary, 2019 36 33 27 

Target Value 70 65 65 
Note: Target value is applied to the vibration level during the opermion stage in the EIA Report for 'l11ilawa SEZ Development 
Project (Industrial Area of Zone A). 

Table 2.4-9 Results of Vib..ation Levels 

Date 

(Oflice, commcrcinl facilities, and fnctorics) 
Euuivulcnl Vibrat ion Level CLv1o. dB 

DnyTime 
7:00AM -7:00PM 

10 

Evening Time 
7:00PM - 10:00 J>M 



Noise and Vibration Monitoring Report for Development of Jndustrial Area Thilawa SEZ Zone A 
(Operat ion Stage, FY February 20 I 9) 

~ --~ -- --- -· ~ - - -- - - - ~ - - --~ -- - - - - - - --- - - - -.. ---- - ~ -.~ .... - - - -- --·- ---- - -- - -

Date Time (1.,0, d O) 

7:00-8:00 44 
8:00-9:00 43 

9:00-1 0:00 46 
10:00-1 1 00 47 
11 :00-12:00 48 
12:00-13:00 47 
13:00-14:00 46 
14:00-15:00 46 
15:00-16:00 48 
16:00-17:00 47 
17:00- 18:00 48 

6 February - 7 18:00-19:00 47 
February. 2019 19:00-20:00 45 

20:00-21 :00 44 
2 1:00-22:00 41 
22:00-23:00 41 
23:00-24:00 42 
24:00-1 :00 42 
I :00-2:00 38 
2:00-3:00 40 
3:00-4:00 36 
4:00-5:00 38 
5:00-6:00 37 
6:00-7:00 41 

~ - - -- - - - . - -- - -. -- - - - - - --

Date J Time -- - (L. ••• dlJ) 

7:00-8:00 37 
8:00-9:00 36 

9:00-10:00 36 
I 0:00- 11 :00 36 
II :00-12:00 36 
12:00-13:00 36 
13:00-14:00 35 
14:00-15:00 36 
15:00-1 6:00 37 
16:00-17:00 36 
17:00-1 8:00 38 

7 February- 8 18:00-19:00 34 
Fcbmnry, 2019 19:00-20:00 33 

20:00-21 :00 34 
21 :00-22:00 31 
22:00-23:00 28 
23:00-24:00 30 
24:00-1:00 28 
I :00-2:00 22 
2:00-3:00 19 
3:00-4:00 24 
4:00-5:00 19 
5:00-6:00 25 
6:00-7:00 31 

11 

(t,..,, dll) 
Each Category 

47 

44 

40 

- -- - ·-- . .... , -

(L, ,o, dB) 
Each Calcgory 

36 

33 

27 

(L,.,o, dB) 
Target Value 

70 

65 

65 
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70 

65 

65 
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Date 

Noise and Vibration M onitoring Report for Development of Industrial Area T hilawa SEZ Zone A 
(Operation Stage, FY February 20 19) 

---... . . .,. -- -- -- . - ----- - -- ·-- • o v - - . · - -

'Time (L.,o, dB) 
(L.,o, dB) (L,.,o, dB) 

Each Category Target Value 

7:00-8:00 30 
8:00-9:00 27 

9.00-10:00 30 
I 0:00-1 1 :00 27 
11.00-12:00 26 
12.00-13:00 27 

29 
13:00-14:00 27 

70 

14 00-1 5:00 29 
15·00-16:00 28 
16:00-17:00 30 
17'00-18:00 30 

8 Fcbnt3ry - 9 18:00-19:00 30 
Febmary. 2019 19:00-20:00 27 

20.00-21 :00 28 27 65 
21:00-22:00 23 
22:00-23:00 25 
23:00-24:00 25 
24:00-1:00 19 
1:00-2:00 21 

2:00-3:00 19 22 65 
3:00-'1:00 18 
4:00-5:00 20 
5:00-6:00 18 
6:00-7:00 24 

Hourly (Lv1o) 

,....... 70 
~ 60 -

J! ~! I I I I I I I I I ~ I I I I I I I I I I 1 I 1 I 
> ggggoggggggggggg gggggggg 
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~~~= ~~~ ~~~~~~~~~~~~~~~~~ oo ' , - . I I ' It f I I I I tOOOOOOO 
~~ggaggggggggg ggg~~~~~~~ 
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N N N N 

Time 

Figure 2.4-4 Results of Vibration Levels (L,.JO) Monitoring at NV-1 
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Noise and Vibratjon Monitoring Rcpon for Development of Industrial Area TI1ilawa SEZ Zone A 
(Operation Stage. FY Fcbntary 20 19) 
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F igure 2.4-5 Results of Vibration Levels (Lvto) Monitoring at NV-2 

Hourly (Lvro) 

I I I I I I I I I I ~ I I I 1 I I I I I n I I I 
~~~~g ~~~~ ~~~~~~ ~~~~ ~~~~~ 
~ 0\ 0 - ~ M • ~ \D r-- ~ 0\ 0 - N M • - N M ~ ~ ~ r--
~ 6 - - - 7 7 7 7 7 7 7 ~ ~ ~ ~ ~ 0 ~ 0 . ~ ~ ~ 
~~ggo gggg gggggg gg ~~~'?.~~s 
r--eo .. .. 0 ...... .... .. .... .. ...... '<1'-N M "'t tr'\0 

0\ 0 .:.; N M • ~ \0 r-- CO 0\ 0 - N M N 
N N N N 

Time 

Figure 2.4-6 Results of Vibration Levels (Lvto) Monitoring at NV-3 
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Noise and Yibn1tion Monitoring Report for Development of Industrial Area Thilawa SEZ Zone A 
(Operation Stage, FY P'cbruary 20 19) 

CHAPTER 3: CONCLUSION AND RECOMMENDATION 

By comparing with the target noise and vibration level in operation stage in EJA report for Thi lawa SEZ 
development proj,ect Zone A. all results were under the target va lues at NV -1 , NV -2. and NV -3. (Referred 
to section 2.4). 

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

Survey Item 

Parameter for soil contamination survey are determined by referring to the parameter of soil content 

observation of Japan and other countries as shown in Table 1. 

Table 1 Survey parameter for soil quality 

Standard 
No. Parameter Unit 

Japan Thailand Vietnam 

1 pH - - - -

2 Mercury mg/kg 15 610 -

3 Arsenic mg/kg 150 27 12 

4 Lead mg/kg 150 750 300 

5 Cadmium mg/kg 150 810 10 

6 Copper mg/kg - - 100 

7 Zinc mg/kg - - 300 

8 Chromium mg/kg 250 640 -
9 Fluoride mg/kg - - -

10 Boron mg/kg - - -
11 Selenium mg/kg - 10,000 -

Source: Japan: Ministry of Environment, Government of Japan (2002), "Regulation for Implementing the 
Law on Soil Contamination Countermeasures" 
Thailand: Notification of National Environmental Board No.25, B.E. Thailand (2004), "other 
purpose" class" 
Vietnam: QCVN 03:2008/BTNMT, Applied "industrial land', Vietnam. 

Summary of survey points 

The survey location is situated in Thilawa Specia l Economic Zone (Zone-A) areas, Thanlyin Township, 

Yangon. There are five samples collected for soil quality survey. 

~ 
~s..t~~~t-:... ..., ~ · 

\ ~ lVIJ'l'D ~ 
.,-t;;, ~ 
' --~;- ..:;: * 03~111'\<' 

Figure 1 Location map of the soil sampling points 



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

below. 

Table 2 Summary of survey points 

Sampling 
Coordinates Description of Sampling Point 

Point 

S-1 16o 40' 13.49" N About 40 m northeast of administration 
96° 16' 29.89" E building. 

S-2 16° 40' 10.74" N At the embankment area of the drain, near 
96° 16' 22.01" E main gate of Thilawa SEZ. 

S-3 16° 40' 30.25" N At the drain from sewage treatment plant. 
96° 16' 34.86" E 

S-4 16° 40' 24.29" N At damping area near retention pond. 
96° 15' 49.55" E 

S-5 16o 40' 32.36" N At the drain from the retention pond. 
96° 15' 49.81" E 

S-1 

S-1 is situated in the southern part of the Thilawa SEZ Zone (A) area, and distanced about 40 m from 

administration building. It was collected beside of the Trash Storage Building. Sometimes, 

wastewater after cleaning that domestic waste is leaked and may sink into the ground. The soil 

condition is fine to medium grained, reddish brown colored silty clay. 

~ ,-.1,....._ 

! \ l. 

Figure 2 Soil quality sampling at S-1 

S-2 

S-2 was collected at the slope area of the retention canal, which is situated near the main gate of 

Thilawa SEZ (Zone-A). It is beside of the Thilawa SEZ car road and intended to plant the trees along 

the slop. The soil condition is fine to medium grained, reddish brown colored silty caly. 

~ ~~8~00 "' ,;. 

{ M.JTD ~ 
~ · ~ 1 

' ~-<w .. c~ 



Figure 3 Soil quality sampling at S-2 

S-3 

S-3 is collected in the retention canal where wastewaterfrom the centralized sewage treatment plant 

is flowing into the retention canal. It is distanced about 5 m away from the junction of wastewater 

discharge drainage and main rain water drainage. The soil condition is fine to medium grained, 

yellowish brown colored silty clay. 

Figure 4 Soil quality sampling at S-3 

S-4 

S-4 is collected from the soil disposing site which is located near Plot No.E-1 ofTSEZ Zone-A retention 

pond, about 40 m in distance. This dumping site is about 16,500 square meters where soil from 

Thilawa SEZ Zone-A (Phase-2). The soil condition is fine to medium grained, redd ish brown colored 

silty caly. 



Figure 5 Soil quality sampling at S-4 

S-5 

It is collected at t he retention canal where wastewater is discharged from the reten t ion pond of Plot 

No.E-1 of Thilawa SEZ Zone-A. S-5 is distanced about 100 m from th is retention pond. The soil 

condition is f ine grained, yellowish brown colored silty clay. 

Figure 6 So il quality monitoring at S-5 

Survey Period 

Soil sampling was ca rried ou t on 201h December 2018. 

Survey Method 

For soil sampling, the standard environmental sampler (soil auger) was applied. The sampler 

is a stainless-steel tube that is sharpened on one end and fitted with a long, T-shaped handle. 

This tube is approximately three inches inside diameter. In order to refrain from 

contamination, about 20-30 em oftop soil was removed by the sampler before sampling. Then 

sample was taken and collected in cleaned plastic bag. Chemical preservation of soil is not 

generally recommended. Samples were cooled in an ice box which temperature was ~r 
::----:--.. 

8
~-.Nf\Dcv(:"(o.,) 4°C. Samples were protected from sunlight to minimize any potential reaction. 
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Field equipment used on site are also shown in the table. 

Table 3 Fie ld Equipment for Sediment and Soi l Quality Survey 

No. Equipment 
Originate 

Model 
Country 

1 Soil Auger (for soil sampling) U.S.A AMS 

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

Table 4 Analysis methods of soil quality 

No. Parameter Analysis Method 

1 pH Atomic Absorption Spectrophotometer, Aqu a-regia 

2 Mercury (Hg) Atomic Absorption Spectrophotometer, Aqua-regia 

3 Arsenic (As) Atomic Absorption Spectrophotometer, Aqua-regia 

4 Lead (Pb) Atomic Absorption Spectrophotometer, Aqu a-regia 

5 Cadmium (Cd) Atomic Absorption Spectrophotometer, Aqua-regia 

6 Copper (Cu) Atomic Absorption Spectrophotometer, Aqua-regia 

7 Zinc (Zn) Atomic Absorption Spectrophotometer, Aqua-regia 

8 Chromium (VI) Atomic Absorption Spectrophotometer, Aqua-regia 

9 Fluoride (F) Atomic Absorption Spectrophotometer, Aqua-regia 

10 Boron (B) Atomic Absorption Spectrophotometer, Aqua-regia 

11 Selenium (Se) Atomic Absorption Spectrophotometer, Aqua-regia 

Survey Result 

Chemical properties for soil was analyzed in the laboratory of United Analyst and Engineering 

Consultant Co., Ltd . in Thailand. 

The result of soil quality analysis is presented as fo llow. The resu lts are complied with the 

proposed standard va lue of contamination . 

Table 4 Soil quality result 

No. Parameter Unit S-1 S-2 S-3 S-4 S-5 .Japan Thailand Vietnam 

1 pH - 5.5 5.4 7.8 7.0 7.3 - - - ' 

2 Mercury mg/kg ND ND ND 0.342 ND 15 610 -

3 Arsenic mg/kg 12.8 9.8 3.91 14.5 5.35 150 27 12 

4 Lead mg/kg 16.7 13.6 13.0 16.1 11.8 150 750 300 I 

s Cadmium mg/kg 3.37 2.67 1.48 3.12 1.59 150 810 10 

6 Copper mg/kg 26.4 19.8 22.2 17.8 17.8 . . 100 I 

7 Zinc mg/kg 34.6 29.0 51.3 31.4 40.2 - - 300 I 

8 Ch romium mg/kg 80.5 45.4 35.7 82.8 32.9 250 640 -
9 Fluoride mg/kg ND ND ND ND ND - - -

10 Boron mg/kg 25.3 20.9 11.6 21.9 12.5 - - -
I 

11 Selenium mg/kg 0.764 0.231 ND 0.311 0.152 - 10,000 - I 
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PROJECf NAME 

CUSTOMER NAME 

ADDRESS 

CONTACf INFORMATION 

SAMPLING SOURCE 

SAMPLE TYPE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING METHOD 

SAMPLING BY 

ANALYZED BY 

PARAMETER 

pH (1:1) 

FLUORIDE 

METALS 

MERCURY (Hg) 

BORON(B) 

CADMIUM (Cd) 

CHROMIUM (Cr) 

COPPER (Cu) 

ANALYSI S REPORT 
: SOIL CONTAMINATION SURVEY IN THILAWA SEZ (ZONE A) 

: REM·UAE LABORATORY AND CONSULTANT CO., LTD. 

: B-702 DELTA PLAZA, SHWEGONDAING ROAD BAHAN YANGON MYANMAR 

: TEL : +959799855808 e-ma11 : toetoehlaing@rem-uaeconsultant.com 

: THJLAWA 

: SOIL RECEIVED DATE 

: DEMCEMBER 20, 2018 

: CUST0,..1ER 

ANALYTICAL DATE 

REPORT NO. 

WORK NO. 

AN.ALYSIS NO. 

: MISS CHOMTHANAN APHJPATPAPHA 

UNIT METHOD OF ANAlYSIS 

- a.ECTROMETRIC METHOD (U.S. EPA 2004:9045 D) 

mglkg ION Sa.ECTIVE a.ECTRODE METHOD (U.S. EPA 
METHOD : 9214:1996) 

mglkg ACID DIGESTION AND COLD VAPOUR AAS METHOD 
(U.S.EPA 2007:747118) 

mglkg ACID DIGESTION AINO INDUCTIVELY COUA..ED 
PLASMA (ICP) METHOD (U.S.EPA 1996:3050 B AND 
2018:6010 D) 

mg/kg ACID DIGESTION AND INDUCTIVELY COUA..ED 
PLASMA (ICP) METHOD (U.S.EPA 1996:3050 BAND 
2018:6010 D) 

mg/kg ACID DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (U.S.EPA 1996:3050 BAND 
2018:6010 D) 

mg/kg ACID DIGESTION AND INDUCTIVELY COUA..ED 
PLASMA (ICP) METHOD (U.S.EPA 1996:3050 B AND 
2018:6010 D) 

---

• DO NOT COPY PARTIAl OF THIS ANAlYSIS REPORT WITHOUT OFFICIAL APPROVAl. 

• REPORTED ANAlYSIS REFERS TO SUBMITTED SAMPlE ONl Y. 
1/2 

: DECEMBER 21, 2018 

; DECEMBER 21, 2018-JANUARY 7, 2019 

: 2019·U01697 

: 2018·008851 

; T18All04-0001 

RESULT 

51 DETECTION 
T18AJ004-0001 LIMIT 

5.5 (25"C) -
NO 0.80 

NO 0.100 

25.3 0.250 

3.37 0.050 

80.5 0.150 

26.4 0.050 
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RESULT 

PARAMETER UNIT METHOD OF ANALYSIS 51 
T18AJ004-0001 

LEAD(Pb) mglkg ACID DIGESTION AND INDUCTIVELY COUPlED 16.7 
PI.ASMA (ICP) METHOD {U.S£PA 1996'3050 B AND 
2018:6010 D) . 

ZINC(Zn) mg/kg ACID DIGESTION AND INDUCTIVB.. Y COUPLED 34.6 
PI.ASMA {ICP) METHOD (U.S.EPA 1996:3050 B AND 
2018:6010 D) 

AI1SENIC {As) mglkg ACID DIGESTION AND HYDRIDE GENERATION MS 12.8 
METHOD (U.S.EPA 1996'3050 BAND 1992:7061 A) 

SELENIUM {Se) mglkg ACID DIGESTION AND HYDRIDE GENERATION MS 0.764 
METHOD {U.S.EPA 1996:3050 BAND 1992:7061 A) 

DETECTION 
UMIT 

0.150 

. 
0150 

0 100 

0100 

SAMPLE CONDmON BROWN SOIL 
·-------

NO NON-DETECTABLE 

.................... ~ ..... r.. ....................... . 
(MR BHUCI·IONK PANICIILERTUMPI) 

TECHNICAL MANAGE~1 ENT 

JANUARY 8, 2019 

........ £~~AM~i.:ONGi 
LABORATORY SUPERVISOR 

JANUARY 8, 2019 

K-tu~ PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL . 

LYSIS REFERS TO SUBMITTED SAMPLE ONLY. 

m 2019· U01697 
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PROJECT NAME 

CUSTOMER NAME 

ADDRESS 

CONTACT INFORMATION 

SAMPLING SOURCE 

SAMPLE TYPE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING METHOD 

SAMPLING BY 

ANALYZED BY 

PARAMETER 

pH (1:1) 

FLUORIDE 

METALS 

ANALYSIS REPORT 
:SOIL CONTAMINATION SURVEY IN TIIILAWA SEZ (ZONE A) 

: REM-UAE LABORATORY AND CONSULTANT CO.,LTD. 

: B-702 DELTA PLAZA, SHWEGONDAING ROAD BAHAN YANGON MYANMAR 

: TEL : +9S9799855808 e-mail : toetoehlaing@rem-uaeconsultant.com 

: THILAWA 

: SOIL 

: DEMCEMBER 20, 2018 

: CUSTOMER 

RECEIVED DATE 

ANALYTICAL DATE 

REPORT NO. 

WORK NO. 

ANALYSIS NO. 

: MISS CHOMTHANAN APHIPATPAPHA 

UNIT METHOD OF ANALYSIS 

. B.ECTROMETRIC Mt:THOD (U.S. EPA 2004:9045 0) 

lllg/kg ION SELECTIVE ELECTRODE Mt:THOO (U.S. EPA 
METHOD . 9214.1996) 

: DECCMOER 21, 2018 

: DCCCMBER 21, 20Hl·JANUARY 7, 20 19 

: 20 19·U01699 

: 20 18·008851 

; Tl81\Xl04-0002 

RESULT --- 52 DETECTIO N 
T18AJ004·0002 LIMIT 

5.'1 (25"C) 

NO 0.80 

-- -
MERCURY {llg) m~g ACID DIGESnON AND COLD VAPOUR MS METHOD NO 0100 

(US EPA 2007'7471 B) 

BORON(B) mglkg ACID DIGESnON AND INDUCTIVELY COUPLED 209 0:750 

PLASMA (ICP) Mt:THOD (US EPA 1996:3050 B AND 
2018:5010 0) --

C'..ADMIUM (Cd) mg!Kg ACID DIGESTION AND INOUCTIVEL Y COUPLED 2.67 0.050 
PLASMA (ICP) MEl i iOD (U S EPA 1996:3050 B AND 
2018:6010 D) --

CHROMIUM (Cr) mglkg ACID DIGESTION AND INDUCTIVELY COUPLED 45.4 0150 

PLASMA (ICP) MEl HOD (U S.EPA 1996:3050 B AND 
2018:6010 D) 

COPPER(Cu) m~g ACID DIGESTION 1\ND INDUCTIVELY COUPLED 198 0050 
PLASMA (ICP) Mt:THOD (US EPA 1996:3050 BAND 

- 2018.6010 D) --· 

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

• REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY. 
1/2 lllllllml llllllllll! 



~ United Analyst and Engineering Consultant Co .. Ltd. 
3 Soi Udomsuk 41. Sukhumvit Road. Bangchak. Phrakhanong. Bangkok 10260 

UM""I n Utt.~VS1 ANfl (N(;,Io;(f'l'.IG 
CCN.Ul111N1 CO\,P4Jf'l' lHm(O Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E·mall: uae@uaeconsultant.com 

RESULT 

PARAMETER UNIT M ETH OD OF A NALYSI S S2 

T18Al004-0002 

U:J\D (Pb) m!Ykg ACID DIGESTION AND INDUCTIVa Y COUPLED 13.6 
PlASMA {ICP) METHOD (U.S.EPA 1996:3050 BAND 
2018:6010 D) . 

7.1NC (Zn) m!Ykg ACID DIGESTION AND INDUCTIVa Y COUPlED 29.0 
PlASMA (ICP) METHOD (U.S.EPA 1996:3050 B AND 

1-
2018:6010 D) 

ARSENIC (As) m!Ykg ACID DIGESTION AND HYDRIDE GENERATION AAS 9.81 
METHOD (U.S.EPA 1996:3050 B AND 1992:7061 A) 

SElENIUM (Se) m!Ykg ACID DIGESTION AND HYDRIDE GENERATION AAS 0231 

1-
METHOD (US EPA 1996:3050 BAND 1992:7061 A) 

--
DETE 

LI 

0 

0 

CTION 
liT 

50 

50 

0 10 0 

010 0 

SAMPLE CONDmON BROWN SOIL 

NO NON-DETECTABLE 
----

es, J ........... ~ .......................... ... : ..................... . 
(M!fS IYAPAT Sl!ITAMANUTWONG) 

LABORATORY SUPERVISOR 

JANUARY 8, 2019 

--

20 19- U01699 
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PROJECT NAME 

CUSTOMER NAME 

ADDRESS 

CONTACT INFORMATION 

SAMPLING SOURCE 

SAMPLE TYPE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING METHOD 

SAMPLING BY 

ANALYZED BY 

PARAMETER 

pH(1:1) 

FLUORIDE 

METALS 

MERCURY (Hg) 

OORON(B) 

CADMIUM (Cd) 

CHROMIUM (Cr) 

COPPER (Cu) 

ANALYSIS REPORT 
: SOIL CONTAMINATION SURVEY IN THIL/IWA SEZ (ZONE A) 

: REM·UAE LABORATORY AND CONSULTANT CO.,LTD. 

: 6·702 DELTA PLAZA, SHWEGONDAING ROAD BAHAN YANGON MYANMAR 

: TEL : +959799855808 e-mail : toetoehlalng@rem-uaeconsultant.com 

: THILAWA 

:SOIL 

: DEMCEMBER 20, 2018 

:CUSTOMER 

RECEIVED DATE 

ANALYTICAL DATE 

REPORT NO. 

WORK NO. 

ANALYSIS NO. 

: MISS CIIOMTIIANAN APHIPATPI\PHA 

UNIT METHOD OF ANALYSIS 

ELECTROMETRIC METHOD (U.S. EPA 2004:9045 0) 

mg/kg ION SELECTIVE ELECTHOOE METHOD (U.S. EPA 
METHOD · 9214:1996) 

mglkg ACID DIGESTION AND COLD VAPOUR AAS METHOD 
(U.S.EPA 2007'7471 B) 

mglkg ACID DIGESTION AND INDUCTIVa Y COUPLED 
PLASMA (ICP) MEl HOD (U.S.EPA 1996:3050 B AND 

2018:6010 D) 

mg/Kg ACID DIGESTION AND INDUCTIVa Y COUPLED 

PlASMA (ICP) METIIOO (U.S.EPA 1996:3050 BAND 
2018:6010 0) 

mglkg ACID DIGESTION AND INDUCTIVa Y COUPLED 
PLASMA (ICP) METHOD (U.S.EPA 1996 3050 BAND 

2018:6010 D) 

mglkg ACID DIGESTION AND INDUCTIVa Y COUPLED 
PLASMA (ICP) METHOD (U S.EPA 1996.3050 B AND 
2018:6010 D) 

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

• REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY. 

1/2 

:DECEMBER 21, 2018 

: OECEI-1BER 21, 2018-JANUARY /, 2019 

: 2019·UOJ700 

: 2018-008851 

: Tl 81\)()040003 

RESULT 

SJ DETECTION 
Tl8AJ004-000J - 1- LIMIT 

7.8 (2S•C) -
NO 0.80 

NO 0.100 

11.6 0.250 

. 
1/18 0.050 

357 0150 

722 0.050 

--- -
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C:O~t:i\1\ I ANf CCtJIIAUY LIMJ1(l0 Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsullant.com 

RESULT 

PARAMETER UNIT METHOD OF ANALYSIS S3 
T18AJ004-0003 

LEAD (Pb) rnglkg ACID DIGESTION AND INDUCTIVELY COUPLED 13.0 
PLASMA (ICP) METHOD (U.S.EPA 1996:3050 B AND 
2018:6010 D) 

ZINC (Zn) mglkg ACID DIGESTION AND INDUCTIVELY COUPLED 51.3 
PLASMA (ICP) METHOD (U.S.EPA 1996:3050 BAND 
2018:6010 0) 

ARSENIC (As) mglkg ACID DIGESTION AND HYDRIDE GENERATION AAS 3.91 
METHOD (U,S.EPA 1996:3050 BAND 1992:7061 A) 

SELENIUM (Se) m!YJ<g ACID DIGESTION AND HYDRIDE GENERATION AAS NO 
METHOD (U.S.EPA 1996:3050 BAND 1992:7061 A) 

DETECTION 
LIMIT 

0.150 

0.150 

0100 

0.100 

SAMPLE CONDITION GREY SOIL 
----------- -·--·- -

NO NON·DETECTABLE 

..................... ~ ... .. .2:': ...................... .. 
(~1R BHUCI-IONK PANICHLERTUMPI} 

TECIINICAL MANAGEMENT 

JANUARY 8, 2019 

....... /5..p?..~ ..... ~ ... : .................. .. 
(MRS PIYAPAT SUlTAMANUTWONG) 

LABORATORY SUPERVISOR 

JANUARY 8, 20 19 

~&v PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL . 

2/2 2019-U01700 
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PROJECT NAME 

CUSTOMER NAME 

ADDRESS 

CONTACT INFORMATION 

SAMPUNG SOURCE 

SAMPLE TYPE 

SAMPUNG DATE 

SAMPUNG TIME 

SAMPUNG METHOD 

SAMPUNG BY 

ANALYZED BY 

PARAMETER 

pH (1:1) 

FLUORIDE 

METALS 

MERCURY (Hg) 

130RON (B) 

CADMIUM (Cd) 

CHROMIUM (Cr) 

COPPER(Cu} 

ANALYSIS REPORT 
: SOIL CONTAMINATION SURVEY IN THILAWA SEZ (ZONE A) 

: REM-UAE LABORATORY AND CONSULTANT CO.,LTD. 

: 8· 702 DELTA PLJ\Zi\, SHWEGONDA1NG ROAD BAHAN YANGON MYANMAR 

: TEL : +959799855808 e-mail : toetoehlaing@rem·uaeconsultant.com 

: THILAWA 

: SOIL RECEIVED DATE 

: DEMCEMBER 20, 2018 

: CUSTOMER 

ANALYTICAL DATE 

REPORT NO. 

WORK NO. 

ANALYSIS NO. 

: MISS CHOMTHANAN APHIPATPAPHA 

UNIT METHOD OF ANALYSIS 

. ELECTROMETRIC METHOD {U.S. EPA 2004:9045 D) 

mg/l<g ION SaECTIVE ELECTRODE METHOD (U.S. EPA 
METHOD 9214 1996) 

mg/l<g ACID DIGESTION AND COLD VAPOUR AAS METHOD 
(U.S.EPA 2007:7471 B) 

mg/l<g ACID DIGESTION AND INDUCTIVELY COUPlED 
PLASMA {ICP) METHOD (U.S.EPA 1996:3050 B AND 
2018:6010 D) 

mg/l<g ACID DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (U.S£PA 1996:3050 BAND 
20 18:60 10 D) 

rng/l<g ACID DIGESTION AND INDUCT!VEL Y COUPLED 
PLASMA (ICP) METHOD (U.S.EPA 1996:3050 BAND 
2018:6010 D) 

rng/l<g ACID DIGESTION AND INDUCTlVEL Y COUPLED 
PLASMA (ICP) METI'iOD (U.S.EPA 1996:3050 BAND 
~018:6010 0) --

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

• REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY. 
1/2 

: DECEMBER 21, 2018 

:DECEMBER 21, 2018-JANUARY 7, 20 19 

: 20 19-U01701 

: 20 18-00885 1 

: T 18A.J004-0004 

RESULT 

54 DETECTION 
T18AJ004-0004 LI MIT 

' 
7.0 (25"C) . 

NO 080 

0.342 0.100 

---
219 0.?50 

3.12 0.050 

' 
82.8 0.150 

17.8 0.050 

I 

11111111111111111 



~ United Analyst and Engineering Consultant Co .. Ltd. 
3 Soi Udomsuk 41. Sukhumvit Road. Bangchak. Phrakhanong, Bangkok 10260 

Uo!IH~O N~A1,)$f ANi) ENGINF.f.R•NG 

CO\ISVLIAIII COf.' PMtY I.IIJ.III:O Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsullant.com E-mail: uae@uaeconsultant.com 

RESULT 

PARAMETER UNIT METHOD OF ANALYSIS 54 
T18Al004-0004 

LEAD(Pb) mglkg ACID DIGESTION AND INDUCTIVELY COUPLED 16.1 
PlASMA (ICP) METHOD (U.S.EPA 1996:3050 B AND 
2018:6010 D) 

ZINC (Zn) mg/kg ACID DIGESTION AND INDUCTIVELY COUPLED 31.4 
PlASMA (ICP) METHOD (U.S.EPA 1996:3050 BAND 
2018:6010 D) 

ARSENIC (As) mg/kg ACID DIGESTION AND HYDRIDE GENERATION MS 14.5 
METHOD (U.S.EPA 1996:3050 BAND 1992:7061 A) 

SELENIUM (Se) mg/kg ACID DIGESTION AND HYDRIDE GENERATION MS 0.311 
METHOD (U.S.EPA 1996:3050 BAND 1992:7061 A) 

DETECTION 
LIMIT 

0.150 

0.150 

0.100 

0.100 

SAMPLE CONDITION BROWN SOIL 

ND : NON·DETECTABLE. 
----·---------------·---

B ~--/ :5 . 
........ : .':J.~ .................... .. .. ............. . 

'(MRs PIYAPAT SUTIAMANUTWONG) 
LABORATORY SUPERVISOR 

2019-U01701 
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ANALYSIS REPORT 
PROJECT NAME : SOIL CONTAMINATION SURVEY IN THILAWA SEZ (ZONE A) 

CUSTOMER NAME : REM-UAE LABORATORY AND CONSULTANT CO.,LTD. 

ADDRESS : B-702 DELTA PLAZA, SHWEGONOAING ROAD BAHAN YANGON MYANMAR 

CONTACT INFORMATION : TEL : +959799855808 e-mail : toetoehlalng@rem-uaeconsultant.com 

SAMPLING SOURCE : THILAWA 

SAMPL.E TYPE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING METHOD 

SAMPLING BY 

ANALVZED BY 

PARAMETER 

:SOIL 

: DEMCEM&R 20, 2018 

: CUSTOMER 

: I>11SS CHOMTHANAN APHIPATPAPHA 

UNIT 

-

RECEIVED DATE 

ANALYTICAL DATE 

REPORT NO. 

WORK NO. 

ANALYSIS NO. 

METHOD OF ANALYSI S 

: DECEMBER 71, 2018 

: DECEMBER 21, 2018-JANUARY /, 7019 

: 20 19·U01702 

: 2018-008851 

: T t 6Am4·0005 

RESULT 
I-- --

55 DETE 
T18A.J004-0005 LI --· 

pH (1:1) - aECTROMETRIC METHOD (U.S. EPA 2004.9045 D) 7 3 (250C) 
-

FLUORIDE mgll<g ION SaECTIV~ illCTRODE METHOD (U.S EPA NO 0 80 
METHOD : 9214'1996) 

METALS 

MERCURY (Hg) m!)fkg ACID DIGESTION AND COLD VAPOUR MS METHOD NO 0 100 
(U.S.EPA 2001 /411 B) - --

BORON (B) m!)fkg ACID DIGCSTION AND INDUCTIVa Y COUPLED 17~ 0 '50 
PLASMA (ICP) METHOD (U S.EPA 1996 3050 B AND 
2018:6010 D) -- --

CADMIUM (Cd) mgiKg ACID DIGESTION AND INDUCTIVELY COUPLED 1.59 0. 050 
PlASMA (ICP) MEl HOD (U.S.EPA 1996 3050 B AND 
20186010D) 

CHROMIUM (Cr) mgll<g ACID DIGESTION AND INOUCTIVEL Y COUPLED 329 0 1~ 
PlASMA (ICP) METHOD (U.S.EPA 1996.3050 BAND 
2018:6010 D) 

COPPER(Cu) mgll<g ACID DIGESTION AND INDUCTIVELY COUPLED 11.8 0 050 
PLASMA (ICP) METl 100 (U.S.EPA 1996:3050 BAND 
20 18:60 10 D) - -

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

• REPORTED ANALYSIS REFERS TO SUDMmED SAMPLE ONLY. 
l/2 llllllllml lllllllllllll 
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RESULT 

PARAMETER UNIT METHOD OF ANALYSIS ss 
Tl8AJD04-00DS -

LEAD (Pb) mglkg ACID DIGESTlON AND INDUCTIVa Y COUPLED 11 8 
PlASMA (ICP) METHOD (U.S EPA 1996:3050 B AND 
2018'6010 D) -

ZINC (Zn) mglkg ACID DIGESTlON AND INDUCTIVa Y COUPLED 40.2 
PlASMA (ICP) METHOD (U.S.EPA 1996:3050 B AND 
2018:60 10 D) 

ARSENIC (As) mglkg ACID DIGESTION AND HYDRIDE GENERATlON M S 5.35 
METHOD (U.S.EPA 1996'3050 B AND 1992:7061 A) 

SB.ENIUM (Se) mglkg ACID DIGESTION AND HYDRIDE GENERATION M S 0 152 
METHOD (US EPA 1996:3050 B AND 1992:7061 A) 

DETECTION 
LIMIT 

0 150 

0 ISO 

. 
0.100 

0 100 

. 
SAMPLE CONDIDON BROWN SOIL 

NO : NON-DETECTABLE. 

~ .......................................... ~ ..................... . 
(MR BHUCHONK PANJCHLERTUMPI) 
~ TECHNICAL MANAGEI\1ENT 

• 0 

~ ;::t :5 ......... ::J..r.. ............ ........... : ..................... . 
(MRS P!YAPAT SlJTTA1'1ANUTWONG) 
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IN 
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January 2019 
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r: - 'l'i.iiiean.d-place Occurrea-uead FiSh -c ase 

First time dead fish case occurred in retention canal on 23th June 2018. 

Second time dead fish case occurred in retention pond on 29th September 2018. 

2. Kind of Dead Fish 

All of dead fish.es were Ngabae Than in local name. 

3. Action Taken 

1. MJTD reported immediately once to Thilawa SEZ Management Committee (TSMC) 
on 251·" June 2018 for first time and 1st October 2018 for second time. 

2. MJTD checked along the canal where dead fish occurred on 23th June 2018 for first 
time and 29th September 2018. During at that time, villagers near the Thilawa 
Special Economic Zone fishing by electric shock was also heard. 

3. Take off all of dead fish and analyzed the species of fish. All of dead fish are all the 
kind of Ngabae Than. 

4. For detection of dead fish case, collect sample water where dead fish occurred and 
analyzed it. The parameters analyzed were pH, Oil and Grease, MercUl'y, 
Hexavalent Chromium, Ammonia, Cyanide, Free Chlorine and Phenol. 

5. Then reporting the results to 'T'SMC after receiving the analyzed results on 4th July 
2018 and 16L11 October 2018. 

6. Mter reporting to TSMC, MJTD continuous monitor and check around canal 
retention pond till now. 

1st Floor, Administration Complex, Thilawa Special Economic Zone, Dagon-Thilawa Road, Kyauk Tan Township, 11301, Yangon, 

Republic of the Union of Myanmar. E-mail: info@mjtd.com.mm Tel:, (+95-1) 2309027 - 30 
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4. Water Analysis Results 

First time dead fish case, water analysis results are as follow: 

Sampling Date: 25th June 2018, Analysis Result Received Date: 4th Ju]y 2018 

Standard 
Target 

No Parameter unit Env-1 Env-2 Env-3 Env-4 Env-5 Env-6 NEQG Value of 
EIA 

1 pH 6.68 7.22 7.25 7.22 7.42 7.03 6·9 6·9 

2 Dissolved O:>..'Ygen mg/L 3.73 4.11 4.16 4.19 4.63 4.11 . . 

3 Oil and Grease mg/L <3.1 <3. 1 <3.1 <3.1 3.2 < 3.1 10 10 

4 Mercury mg/L :::;0.00054 :::;0.00054 :::;0.00054 :::;0.00054 :::;0.00054 :::;0.00054 0.01 0.005 

5 Ammonia mg/L 0.204 0.221 0.181 0. 163 0.174 0.112 10 10 

6 
Hexavalent 

mg/L <0.05 <0.05 <0.05 <0.05 <0.05 < 0.05 0.1 0. 1 Chromium 

7 Cya nide mg/L 0.003 0.007 0.002 0.005 0.004 < 0.002 1 0.2 

8 Free Chlorine mg/L < 0.1 <0.1 <0.1 <0.1 <0.1 < 0.1 . 0.2 

~~~nols mg/L <0.002 <0.002 <0.002 <0.002 0.003 < 0.002 0.5 1 

~ ~w~~~ * :E 0 t-j > ., (:) 

~ ~ (>,~ 
7> Itt'~ 'lo0" _, 

-
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MYANMAR JAPAN THILAWA D EVELOPMENT LIMITED 

-::--

Sampling Date: l et October 2018, Analysis Result Received Date: l&h October 2018 

Standard 
Target 

No Parameter unit Env·l Env·2 Env-3 Env-4 Env·5 NEQG Value of 
EIA 

1 pH 6.98 7.23 7.95 8.35 7.27 6·9 6·9 

2 Oil and Grease mg/L <3. 1 <3.1 <3.1 <3.1 <3.1 10 10 

3 Mercury mg/L $0.002 $0.002 $0.002 $0.002 $0.002 0.01 0.005 

4 Hexavalent Chromium mg/L <0.05 <0.05 <0.05 <0.05 <0.05 0.1 0.1 

5 Cyanide mg/L <0.002 <0.002 0.003 0.004 0.014 1 0.2 

6 Free Chlorine mg/L 0.1 <0.1 <0.1 <0.1 <0. 1 - 0.2 

7 Phenols mg/L <0.002 <0.002 <0.002 < 0.002 <0.002 0.5 1 

Expected Reasons 

Reason for dead fish cause by high water temperature cause by climate, oxygen depletion, under water explosion, toxin, oil or hazardous waste, drought and 
overstocking and fishing. During dead fish case happen water temperature is between 24-29.8 °C and there is little hot. For depletion of oxygen, DO is in 
the range of 3.73-4.63 mg/L and it is enough for alive of fish. For detection of oily water, water is analyzed oil and grease and most of results are <3.1 and it 
could not be affected to fish. For detection of toxin and hazardous waste, we analyzed water mercury, hexavalent chromium, cyanide, phenol and free 
chlorine. All of these parameters are under target value and standard of NEQG. From the above results, it could be said water in retention canal and 
retention ponds are not toxin and hazardous. The time we investigate of dead fish we observed that fishing was done by electric shock and temperatuTe is 
little hot. From analysis results and weather conditions, dead fish was happened by fishing and temperature changes. 

loor, Administration Complex, Thilawa Specia l Economic Zone, Dagon-Thilawa Road, Kyauk Tan Township, 11301, Yangon, Republic of the Union of Myanmar. E-mail: info@mjtd.com.mm Tel:, (+95-1) 230 
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Ground Subsidence Monitoring Status (Operation Phase) 

location 

Coordinate Points 

Month Date 

15-Jul-·16 

Ju l 22-Jul-16 

29-Jul-16 

5-Aug-16 

Aug 
12-Aug-16 

19-Aug-16 

26-Aug-16 

l-Sep-16 

9-Sep-16 

Sept 16-Sep-16 

23-Sep-16 

30-Sep-16 

7-0ct-16 

Oct 
14·0Ct·16 

21-0ct-16 

28-0ct-16 

4-Nov-16 

Nov 
11-Nov-16 

18-Nov-16 

25-Nov-16 

2-Dec-16 

9-0ec-16 

Dec 16-0ec-16 

23-Dec-16 

30-Dec-16 

6-Jan-17 

Jan 
13-Jan-17 

20-Jan-17 

27-Jan-17 

3-Feb-17 

Feb 
10-Feb-17 

17-Feb-17 

24-Feb-17 

3-Mar-17 

10-Mar-17 

Mar 17-Mar-17 

24-Mar-17 

31-Mar-17 

7-Apr-17 

Apr 21-Apr-17 

28-Apr-17 

S·May-17 

May 
12-May-17 

19-May-17 

26-May-17 

9-Jun-17 

Jun 
16-Jun-17 

23-Jun-17 

30-Jun-17 

7-Jul-17 

July 
14-Jul-17 

21-Jul-17 

28-Jul-17 

3-Aug-17 

Aug 
10-Aug-17 

17-Aug-17 

24-Aug-17 

Admin Complex Compound 

E=209545.508 N=1844669.4113 

Predefin ed We ekly Reading 

Leve l (m)·AS L Level (m)·ASl 

+7 .137 +7 .137 

+7 .137 +7.136 

+7. 137 +7 .136 

•7.137 +7.136 

+7. 137 +7.136 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.136 

+7. 137 +7.136 

+7. 137 +7.136 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.138 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.135 

+7 137 +7.133 

+7137 +7.133 

+7 137 +7.134 

+7137 +7.134 

•7 137 +7.134 

+7.137 +7.134 

+7 .137 +7.134 

+7 .137 +7.134 

+7.137 +7.134 

+7.137 +7.134 

+7.137 +7.134 

+7.137 +7.134 

+7.137 +7.128 

+7137 +7.128 

•7.137 +7 .128 

+7.137 +7.128 

•7.137 +7.126 

+7 .137 +7.126 

+7.137 +7 .126 

+7.137 +7.129 

+7.137 +7.131 

+7.137 +7.135 

+7 137 +7.135 

+7.137 +7.134 

+7.137 +7.134 

+7 137 +7.136 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.138 

+7.137 +7.136 

+7.137 +7.136 

+7.137 +7.137 

+7.137 .. 7.136 

+7.137 +7.137 

Subsidence 
Rema rk 

(m) 

0.000 

-0.001 

·0.001 

·0.001 

·0.001 

0.001 

·0.001 

-0.001 

·0.001 

.() .001 

·0.001 

.().001 

-0.001 

0.001 

0.001 

-0.001 

.0.001 

·0 .001 

-0.001 

+0.001 

·0.001 

.0.001 

-0.002 

·0.004 

·0.004 

.().003 

.().003 

.().003 

.().003 

.0.003 

-0.003 

·0.003 

·0.003 

.0.003 

.().003 

-0.009 Alter ea rthquake 

-0.009 

0 .009 

·0.009 

-0.011 

-0.011 

.0.011 

.().008 

·0.006 

·0.002 

.().002 

.0.003 

-0.003 

·0 .001 

-0.001 

-0 .001 

•0.001 

·0.001 

·0.001 

+0.000 

·0.001 

+0.000 ~ 

( B
~v. "('·'·· ~ ~ 

~ ,... 
~ ~ ~A :1\ 



Month Date 
Predefined Weekly Reading Subsidence 

Rem ark 
l evel (m)·ASL Level (m)·ASL (m) 

1-Sep 17 +7.137 +7136 0.001 

8-Sep-1/ +7.137 +7 136 0.001 

Sept 1S·5ep-17 +7.137 +7.136 ..().001 

22-Sep-17 +7 137 +7.136 ..().001 

29-Sep-17 +7 137 •7 136 ..()001 

2-0 ct-17 +7137 +7 136 0001 

9·0Ct· ll +-7 137 +7 136 ..().001 

Oct 16-0ct-17 +7 137 +/ .136 0.001 

23·0Ct-17 +7.137 +7.136 ·0.001 

30-0ct-17 +7 .137 +7 136 ·0.001 

6-Nov 17 +7 137 +7 136 -0001 

13-Nov-17 +7 137 +7 136 0001 
Nov 

20-Nov-1/ +7 137 +7.135 ..().002 

27-Nov-17 +7.137 +7.135 ·0.002 

4·DCC·I7 +7.137 +7.13$ ..().002 

Dec 
11-Dec-17 +7 .137 •7 135 0002 

18·Dec·l7 +7.137 +7 134 0003 

26·Dec·17 +7.137 +7 134 -0 003 

2·Jan·18 +7.137 +7134 -0.003 

8·Jan·18 +7.137 +7.133 ·0.004 

Jan l S·Jan-18 +7.137 +7133 ..().004 

22·Jan· 18 •7. 137 +7 132 ..0.005 

29·Jan· l8 +7.137 +7 132 ..().005 

5·Feb· l8 +7.137 +7 132 ·0 005 

Feb 
13-Feb-18 +7.137 >7 .132 0.005 

19·Feb· 18 +7.137 +7.132 ..().005 

26-Feb-18 +7.137 +7.132 ..0.005 

5-Mar-18 +7.137 +7.132 ..()005 

12·Mar·18 +7.137 +7 132 0.005 
Mar 

19-Mar-18 +7.137 >7.132 0.005 

26-Mar-18 +7.137 +-7.130 ·0.007 
2·Apr· 18 +7.137 +7.130 ·0.007 

9-Apr-18 +7.137 +7.130 ..().007 
Apr 

B·Apr·18 +7 137 +7. 129 ..().008 

30-Apr-18 +7 137 +7.129 ..().008 

7·May·18 +7.137 17.129 ·0.008 

May 14·May·l8 +7.137 •7.129 -0.008 

21-May-18 +7.137 +7.13 ..().007 

28-May-18 +7.13/ +7 13 ..().007 

4-Jun-18 +7 137 t7 .13 0.007 

June 
11-Jun-18 +7.137 +7.131 ..().006 

18·Ju n·l 8 +7. 137 +7.131 ·0 .006 

25-Ju n-18 +7.137 +7.132 -0.005 

2-Jul-18 -17.137 -t7 . 13~ ·0.003 

July 
9·)UI·I8 +7.137 +7 .134 ·0.003 

16-Juf·18 +7.137 +7.134 ..().003 

24·Ju l· l8 +7. 137 +7.135 ·0.002 

3·Aug·18 +7.137 <7.135 ·0.002 

August 
13·AUg·18 +7.137 +7.135 ·0.002 

20-Aug·l8 +7.137 +7.134 ·0.003 

27·Aug·18 17.137 +7.135 ·0.002 

3-Sep-18 +7 .137 +7.135 ·0.002 

Seple mbe•· 
lO·Sep-18 +7.137 -17.136 ·0.001 

J 7·Sep·l8 +7.137 +7.!36 ·0.001 

28-Sep-18 +7 .137 17.136 ..().001 

8-Dct-18 +7.137 +7. 136 ..().001 

October 
1S-Qct·18 +7.137 +7.136 ·0.001 

__._..... 
8 +7.13/ +7.136 ·0.001 

//.. ~\t11J,fn' +7.13 / +7.136 -0.001 

f/~"1 !J 9-Nov)ij ~ +7.137 1·7.136 0.001 

Nove( {( ~V·l ~~ +7.137 <7.136 -0.001 

23:1i~J I! +7.137 -t7.13S ..().002 
\\·,.:_ ./<:>{/' 

--.,;::~· 



Month 
Predefined Weekly Reading Subsidence 

Remark Date 
Level (m)-ASL Le vel (m)·ASL (m) 

3·0ec·18 +7.137 +7.135 -0.002 

December 
13-0ec-18 +7 .137 +7 135 ·0.002 

20-0ec-18 +7.137 +7.135 -0.002 

27·0ec· l8 +7.137 +7.135 -0.002 

8-Jan-19 +7.137 +7.135 .().002 

January 19-Jan-19 +7.137 •7.135 .().002 

26-Jan-19 +7.137 •7.135 -0.002 

1-Feb-19 +7.137 ~7. 135 ·0.002 

February 
8·Feb-19 +7.137 ~7.134 -0 .003 

15-Feb-19 +7.137 +7.134 ·0 .003 

23-Feb-19 ~7 . 137 ~7. 135 -0.002 

4·Mar-19 +7.137 +7. 135 -0.002 

March 
16-Mar-19 +7.137 +7.136 0.001 

23-Mar-19 +7.137 +7.136 0.001 

30-Mar-19 +7.137 •7.136 -0.001 

~---· .. 
~ _ !>.~. f\DE'v~<. 
fli~

8
0.., i ~J'l'D ~ 

l~ $ 

'~ 
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Locat ion 

Disposal Site 

Type of Waste 

No Year 

1 2018 

2 2018 

3 2018 

4 2018 

5 2018 

6 2019 

7 2019 

8 2019 

9 2019 

10 2019 

11 2019 

12 2019 

Month 

October 

October 

November 

November 

December 

January 

January 

February 

February 

February 

March 

March 

Waste Disposal Record 

: Admin Complex Compound (Trash Room) 

: Golden DOWA Eco-system Myanmar Co., ltd 

: Waste from common area of Thllawa SEZ and Admin complex compound 

Date Waste Disposal Time Weight( Kg) 

05-0ct-18 1 1100 

10-0ct-18 1 1020 

13-Nov-18 1 1220 

14-Nov-18 1 880 

19-Dec-18 1 1320 

16-Jan-19 1 1100 

28-Jan-19 1 1200 

20-Feb-19 1 1200 

21-Feb-19 1 440 

21-Feb-19 1 1180 

22-Mar-19 1 1060 

22-Mar-19 1 1200 

Total Weight/month 

2120 

2100 

1320 

2300 

2820 

2260 

i 

~ 

~a+~~"-<> ~ ~ 
! lV1JTD g 
~ '£ 6,' , ... 

..,....,., "?.' · 
, ,_A11f of \' 
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r _., ./{ , ' ' r I f'. Issuer ' -
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f · · Contractors Waste geneJator I Transportation company L Waste service company 

A ~ · I 

. 
' ~ 
t. 
~ 
~ 

Waste I O Huzardous 

O Others 

t !Transportation company 

~ 
~ 

Waste se.rvice company I ( 

(!EfYl 

1·100 lc 
Waste Profile code 

(Day Month, Year) 

1-\ '!' · · ,.; (\j..-, · 1 j(l 0 r_: ) 

" :1,1'\ 

/' /.' .i· ., I 
. · ....... ' ' 

~ 
' l l 
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000\ Waste Profile code 
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