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Ministry of Environmental Conservation and Forestry
Office No. (28), Ottrathiri Township
Nay Pyi Taw, Myanmar

Attention: His Excellency Mr. Win Tun
Union Minister
Ministry of Environmental Conservation and Forestry

Subject: Environmental Impact Assessment (EIA) Report in respect of the
“Construction of Solid Waste Management Facilities in Thilawa SEZ Zone
A” Project (the EIA report including Environmental Management Plan
(EMP))

Dear Sir,

We refer to the captioned EIA report, which was prepared and finalized by Nippon Koei Co.,
Ltd., which is an EIA consulting company as the third party, in accordance with
Environmental Conservation Law, Rules and Procedures under the instruction of the Ministry
of Environmental Conservation and Forestry and formally submitted to the Ministry of
Environmental Conservation and Forestry.

Intending to be legally bound hereby and financially liable to the Ministry of Environmental
Conservation and Forestry here under, we:

a. Endorse and confirm to the Ministry of Environmental Conservation and Forestry the
accuracy and completeness of the EIA.

b. Confirm and undertake to the Ministry of Environmental Conservation and Forestry that
the EIA has been prepared in strict compliance with applicable laws, rules, regulations
and procedures including Environmental Conservation Law, Rules and Procedures.

c. Confirm and undertake to the Ministry of Environmental Conservation and Forestry that
the project company established by Nippon Koei Co., Ltd. in respect of the
“Construction of Solid Waste Management Facilities in Thilawa SEZ Zone A” project
shall at all times comply fully with: (i) any and all commitments and obligations as set
forth in the EIA, and (ii) any and all plans and the various components thereof,
including without limitation, impact avoidance, mitigation, and remediation measures,
and with respect to both (i) and (ii), including but not limited to such commitments,
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obligations, plans and measures related to the development, construction,
commissioning, operation and maintenance of the project, and any circumstance in
which work done or to be done, or services performed or to be performed, in connection
with the project’s development, construction, commissioning, operation and
maintenance is carried out or intended or required to be carried out by any contractor,
subcontractor or other party.

The issuance of this confirmation has been duly authorized by granting singing authorization
to Mr. Jun YAMAMOTO, Managing Director of GOLDEN DOWA ECO-SYSTEM
MYANMAR CO., LTD..
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Jun YAMAMOTO (Mr.)
Managing Director
GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD.
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1.1

CHAPTER 1:

1.1.1 Project Proponent

GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD.

Project Proponent/Owner

Address: Lot No. E1, Thilawa SEZ Zone A, Myanmar

1.1.2 Project Owner

DOWA ECO-SYSTEM CO., LTD.

INTRODUCTION

Address: 14-1, Sotokanda 4-Chome Chiyoda-ku, Tokyo 101-0021 Japan

1.2

Type

of

Project

and Initial

Environmental

(IEE)/Environment Impact Assessment (EIA) Requirement

1) Type of Project: Construction of Solid Waste Treatment Facility

Examination

2) IEE/EIA Requirement: EIA is required in accordance with the draft EIA procedures because the

proposed Project includes disposal of hazardous

summarized in Table 1.2-1.

Table 1.2-1: Screening for IEE/EIA Requirement

solid waste, as

s Size of Project which Size of Project Which - . Screening
Investment - - Size of the Proposed Project
Project Require IEE Require EIA Results
Disposal of | Landfilling <10 t/day, Landfilling > 10 t/day, 10,000-30,000 t/year (30-80 t/day) of EIA may be
non-hazardous Waste < 25,000 t/day, Waste > 25,000 t/day, non-hazardous and hazardous wastes will required.
waste Other waste substances < | Other waste substances > | be received. Some of the waste will be
50 t/day 50 t/day disposed to landfill for non-hazardous
waste.
Incinerator ~ for | <3 t/hour >3 t/hour Capacity of incinerator will be 20 t/day | IEE is
non-hazardous (less than 1 t/hour) required.
waste
Recycling plant | <50 t/day > 50 t/day 10,000-30,000 t/year (30-80 t/day) of | EIA may be
of non-hazardous non-hazardous and hazardous wastes will | required.
waste (house use be received. Some of the waste will be
waste) disposed to landfill for non-hazardous
waste.
Disposal of | - All sizes The proposed Project will receive | EIA is
hazardous solid hazardous waste. required.
waste
Recycling plant | <10 t/day > 10 t/day 10,000-30,000 t/year (30-80 t/day) of | EIA may be
of hazardous non-hazardous and hazardous wastes will | required.
waste be received. Some of the waste will be

disposed to landfill for non-hazardous
waste.

Source: EIA Study Team
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1.3

Implementing Organizations for Environmental Impact Assessment

The organizations in charge of implementation of EIA are presented in Table 1-3.1. Furthermore, the
members of the EIA Study Team are listed in Table 1.3-2, and the curriculum vitae (CVs) of the
experts for the EIA Study are attached in Appendix-1.

Table 1.3-1: Organizations in Charge of EIA Study

Organization Name of Organization Address Responsibility
Leading organization Nippon Koei Co., Ltd. (NK) 4, 5-chome, Chiyoda-ku Tokyo, Overall management and
Japan technical aspect of EIA

Supporting organization

Myanmar Koei International Co., Ltd.
(MKI)

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

Field survey and stakeholder
meeting

Resource and Environment Myanmar Ltd. | 702 Delta Plaza, Shwegondaing Field survey
(REM) Road, Bahan Township, Yangon
Source: EIA Study Team
Table 1.3-2: Members of the EIA Study Team
AU Of Position Background ML o
Organization Experience
Nippon  Koei | Team Leader M. Eng. (Global Architecture) 15 years
Co., Ltd. B. Eng. (Naval Architecture and Ocean
Engineering)
Social Impact Assessment (SIA), Health Impact | M. Eng. (Environmental Management) 12 years
Assessment (HIA), Emergency Risk | B. Eng. (Environmental Engineering)
Assessments (ERA) and Solid Waste
Management Expert
Solid Waste Management Expert B. Eng. (Civil Engineering) 15 years
EIA Expert (Air) B. Eng. (Civil Engineering) 20 years
EIA Expert (Noise and Vibration) M. Eng. (Urban and Environmental | 12 years
Engineering)
B. Eng. (Civil Engineering)
EIA Expert (Groundwater) M. Eng. (Chemical Engineering) 8 years
B. Eng. (Chemical Engineering)
EIA Expert (Offensive Odor) M. Sc. (Frontier Science) 2 years
B. Agr. (Agriculture)
Myanmar Koei | Technical Manager M. Sc. (Forest Science) 19 years
International B.Sc. (Biology)
Co., Ltd. Coordinator/ Noise and Vibration Survey Ph.D. (Agricultural Science) 3 years
M.Sc. (Agricultural Science)
B.Sc. (Forestry)
Resource and | Team Leader of Water, Soil, Air Quality | M.Sc. (Geology) 19 years
Environment Baseline Survey B.Sc. (Geology)
Myanmar Ltd. Water Quality and Soil Quality Survey M.Sc. (Geology) 11 years
B.Sc. (Geology)
Air Quality Survey B.Sc. (Geology) 5 years

Source: EIA Study Team

1.4 Overall Framework of Environmental Impact Assessment

As of May 2015, there is no enacted legislation on detailed legal process of EIA in Myanmar. However,
the Ministry of Environmental Conservation and Forestry (MOECAF) has been developing EIA
regulations which define the detailed legal process regarding EIA procedures including preparation of
EIA/IEE report, environmental management plan (EMP), public involvement, approval of EIA/IEE
report by MOECAF, and monitoring process after approval of EIA/IEE report. In this regard, the
Project proponent decided to prepare an independent EIA report including EMP.

At the beginning of the EIA Study, the Project proponent had meetings with MOECAF in June 2014
and confirmed the EIA requirements and process of submission of documents related to EIA in the
Thilawa Special Economic Zone (SEZ). Accordingly, the first stakeholder meeting was held on 29
August 2014 to introduce the draft project description, and general environmental and social
conditions in the surrounding area.
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The draft EIA report was prepared considering the scoping document, results of field surveys, detailed
project description, EIA reports on solid waste treatment facility projects in Japan, technical guidelines
such as the Environmental, Health and Safety Guidelines of the International Finance Corporation
(IFC), and guidance from MOECAF. The draft EIA report was introduced in the second stakeholder
meeting held on 1 October 2014, and disclosed to public for gathering comments for two weeks. The
Project proponent received four comments which were incorporated into the draft EIA report. Then,
the draft EIA report was finalized based on the comments from the stakeholders and submitted to
MOECAF through Thilawa SEZ Management Committee (TSMC) on 14 October 2014.

On a parallel with reviewing the draft EIA Report by MOECAF, the Project proponent submitted
Environmental Conservation and Protection Plan (ECPP), which is similar document as EMP and a
requirement of commencement of the construction, to TSMC on 25 November 2014. Then, TSMC
issued the approval letter of ECPP on 23 December 2014 (Reference No. TSEZ-EP-003) with a
condition on submission of the Final EIA Report before the commencement of commercial operation
with necessary modification based on the comments from MOECAF.

The final EIA Report is prepared and submitted to MOECAF through TSMC with some modification
based on the MOECAF comments on 11 March 2015 (No. 2/220 (B) (6)/ (1800/2015)) and comments
from communities and public. The overall schedule of EIA is shown in Table 1.4-1.

Table 1.4-1: Overall Schedule of Environmental Impact Assessment

Item

2014

June

1. Kick-off Meeting with MOECAF

LA

.

_ul

Augus;

September

Qctqber

November

2. Examination of EIA Framework

Review of project description

Analysis of latest legal documents

Setting environmental target levels

2. Scoping for EIA Investigation

Preparation of draft scoping document

Stakeholder meeting for scoping document

Wrap-up Meeting with MOECAF

3. EIA Investigation

Metrology

Air Quality

Water Quality

Soil Quality

 diLdLALS

Noise & Vibration

Documentary survey

4. EIA Report Preparation

Preparation of draft EIA report

Stakeholder meeting for draft EIA report
with public disclosure

Submission of draft EIA

MOECAF

report  to

Review of draft EIA report by MOECAF

Item

2014

December

Januar

Februar

March

April

June

Review of the
MOECAF

draft EIA report by

Community consultations

Finalization of the EIA report

Public Disclosure

Submission of the final EIA report to
TSMC and MOECAF

Approval of the final EIA report by the
TSMC

Source: EIA Study Team




Project on Construction of Solid Waste Management Facilities in Thilawa SEZ Zone A
Final Environmental Impact Assessment Report

CHAPTER 2: POLICY FOR ENVIRONMENTAL AND
SOCIAL CONSIDERATIONS

2.1  Project’s Policy for Environmental and Social Considerations

2.1.1 Related Laws and Regulations

The protection and conservation of the natural environment is originally declared by the Constitution
of the Republic of the Union of Myanmar (2008). The Environmental Conservation Law (ECL) as a
fundamental environmental law was enacted in 2012. The ECL lays down the basic principles and
gives guidance for systematic integration of matters on environmental conservation. It specifies that
the Ministry of Environmental Conservation and Forestry (MOECAF) is responsible for the
enforcement of environmental conservation policies, development of environmental management
plans, implementation of environmental monitoring, setting of environmental standards, management
of hazardous waste, and the development and implementation of a system for environmental impact
assessment and social impact assessment, etc. In 2014, the Environmental Conservation Rules (ECRs)
was issued as a bylaw of the ECL, and provided detailed rules on the enforcement of the requirements
of the ECL.

Also, the conservation of each natural resource and the urban environment has been specified by each
sector’s laws and regulations, such as the Protection of Wildlife and Wild Plants and Conservation of
Natural Areas Law (1994), National Environment Policy (1994), and Conservation of Water Resources
and Rivers Law (2006). Table 2.1-1 summarizes the major environmental laws and regulations in
Myanmar.

Table 2.1-1: List of Environmental Laws and Regulations Relevant to Environmental
Conservation

No. Name of Law Note
1 Criminal Law (1891), -
2 The Land Acquisition Act (1894), -
3 Underground Water Act (1930) -
4 Factories Act (1951) -
5 Leave and Holidays Act (1951). -
6 Public Health Law (1972) -
7 Territorial Sea and Maritime Zone Law (1977) -
8 Irrigation Law and Regulations (1982) -
9 Law on Aquaculture (1989) -
10 Marine Fisheries Law (1990) -
11 Freshwater Fisheries Law (1991) -
12 Forest Law (1992) -
13 Myanmar Insurance Law (1993), -
14 Protection of Wildlife and Wild Plants and Conservation of Natural Areas Law (1994) -
15 National Environment Policy (1994) -
16 Mines Law (1994) -
17 Prevention of Hazard from Chemicals and Related Substances Law (2003) -
18 Conservation of Water Resources and Rivers Law (2006) -
19 Myanmar Special Economic Zone Law (2011) -
20 Environmental Conservation Law (2012) -
21 Farmland Law (2012) -
22 Farmland Rules (2012) -
23 Foreign Investment Law (2012) -
24 Social Security Law (2012) -
25 Minimum Wage Law (2013) -
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No. Name of Law Note

26 Foreign Investment Rules (2013) -

27 Business for Ozone Depleting Substances: Notification No. 37/2014 -

28 Myanmar Investment Commission: Notification No.1/2013 and No.50/2014 -

29 Environmental Conservation Rules (2014) -

30 Thilawa Special Economic Zone Law (2014) -

31 Social Security Rules (2014) -

32 Law on Standardization (2014) -

33 Draft EIA Procedures In process

Source: EIA Study Team

In principle, the Project proponent shall comply with the current laws, regulations, notifications,
instructions and procedures enacted by Myanmar Government and relevant regional authorities as well
as those related to the environmental conservation specified by MOECAF and other relevant
authorities.

Specifically, Project proponent shall adhere to the following policies based on the ECL and ECRs
regarding the environmental requirements for an industrial business owner in a special economic zone
(SEZ):

- To carry out by contributing the stipulated cash or kind in the relevant combined scheme for
the environmental conservation including the management and treatment of waste (Article 16
(a), ECL),

- To contribute the stipulated users charges or management fees for the environmental
conservation according to the relevant industrial estate, special economic zone and business
organization (Article 16 (b), ECL),

- To comply with the directives issued for environmental conservation according to the relevant
industrial estate, special economic zone, or business (Article 16 (c), ECL),

- To prepare an environmental impact assessment system and submit to the MOECAF (Article
55, ECRs), and

- To implement and carry out an environmental management plan within the time stipulated by
MOECAF and submit the performance situation to MOECAF (Article 55, ECRs).

2.2 Quantitative Target Levels for Consideration of Surrounding
Environment

2.2.1 Necessity of Quantitative Target Levels

MOECAF is supposed to set the following environmental quality standards with the approval of the
Union Government and the Environmental Conservation Committee, according to the ECL:

(a) Suitable surface water quality standards for rivers, streams, canals, springs, marshes, swamps,
lakes, reservoirs, and other inland water sources of the public;

(b) Water quality standards for coastal and estuarine areas;

(¢) Underground water quality standards;

(d) Atmospheric quality standards;

(e) Noise and vibration standards;

() Emissions standards;

(g) Effluent standards;

(h) Solid waste standards; and

(1) Other environmental quality standards stipulated by the Union Government.
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Since these environmental quality standards have not been set yet by MOECAF as of December 2014,
this EIA Study sets the quantitative target levels on the following parameters which might cause some
negative impact on the surrounding environment as indicated in the scoping matrix in Chapter 5:

a) Ambient air quality

b) Emission gas from incineration plant
c) Effluent water quality

d) Noise

e) Vibration

The quantitative target levels were proposed referring to related international guidelines, similar
standards of neighboring countries and Japan, and technical capacity such as availability of laboratory
for analysis in Myanmar. When the environmental quality standards which shall be applied to this
Project are specified by the relevant Ministry of Myanmar Government in the future, the target levels
shall be updated with those standards.

2.2.2  Ambient Air Quality

This Project utilizes the target level of ambient air quality, which was adopted for the EIA report for
the Thilawa Special Economic Zone (SEZ) (Zone A) Development Project. The current situation is
that there is no ambient air quality standard to receptors in Myanmar. Therefore, the EIA report for the
Thilawa SEZ Zone A project referred to the international standard, Environmental, Health, and Safety
(EHS) Guidelines prepared by the International Finance Corporation (IFC), and other standards in
Southeast Asian countries as shown in Table 2.1-2. Based on the reference values in Japan, Thailand,
and Vietnam, and of IFC, as shown in Table 2.1-3, the target levels for ambient air quality, as shown in
Table 2.1-3, have been set with the following considerations:

- Target parameters of ambient air quality level were decided based on available measurement
equipment in Myanmar (SO,, NO,, CO, and PM,j).

- The averaging period adopted to 24 hours, which could be measured by the available
equipment in Myanmar whereas currently it is impossible to implement continuous measure
for one month at project site due to battery/ electrical capacities.

- Target ambient air quality levels are referred from the standards of Japan, basically because a
huge amount of air quality monitoring data are available on Japan’s website. The parameters of
PM10 and TSP, which are not covered by standards of Japan, were referred from the standards
of Thailand because the applied unit is the same as of Japan’s.

Table 2.1-2: Ambient Air Quality Standards in Southeast Asian Countries Japan, and of IFC

Item (VBT Japan™ Thailand™ Vietnam"™ IFC™
Period
SO, 10 min - - - 0.5 mg/m’
1 hour 0.1 ppm 0.3 ppm 0.35mg/m’ | 0.125 mg/m’(Interim Target-1)
0.05 mg/m’(Interim Target-2)
0.02 mg/m*(Guideline)
24 hours 0.04 ppm 0.12 ppm 0.125 mg/m’ -
1 year - 0.05 mg/m’ -
NO2 1 hour - 0.17 ppm - 0.2 mg/m’
24 hours 0.04-0.06 ppm - - -
1 year - 0.03 ppm - 0.04 mg/m’
NOx 1 hour - - 0.2 mg/m’
24 hours - - 0.04 mg/m’
CcO 1 hour - 30 ppm 30 mg/m’ -
8 hours 20 ppm - 10 mg/m’ -
24 hours 10 ppm 9 ppm - -
TSP 1 hour - - 0.3 mg/m’ -
24 hours - 0.33 mg/m’ 0.2 mg/m’ -
1 year 0.10 mg/m’ 0.14 mg/m’ -
PM;, 24 hours - 0.12 mg/m’ 0.15 mg/m’ 0.15 mg/m’(Interim Target-1)
0.10 mg/m’(Interim Target-2)
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Averaging

Item : Japan™ Thailand"™ Vietnam™ IFC™
Period

0.07 mg/m’(Interim Target-3)
0.05 mg/m*(Guideline)
1 year - 0.05 mg/m’ 0.05 mg/m’ 0.07 mg/m’(Interim Target-1)
0.05 mg/m’(Interim Target-2)
0.03 mg/m’(Interim Target-3)
0.02 mg/m*(Guideline)

SPM 1 hour 0.2 mg/m’ - - -

24 hours 0.1 mg/m’ - - -
PM, 5 24 hours 0.035 mg/m’ 0.05 mg/m’ - 0.075 mg/m’(Interim Target-1)
0.05 mg/m’(Interim Target-2)
0.0375 mg/m’(Interim Target-3)
0.025 mg/m’(Guideline)
1 year 0.015 mg/m’ 0.025 mg/m’ - 0.035 mg/m’(Interim Target-1)
0.025 mg/m’(Interim Target-2)
0.015 mg/m’(Interim Target-3)
0.01 mg/m*(Guideline)

Ozone 1 hour - 0.10 ppm 0.3 mg/m’ -
8 hours daily - 0.07 ppm 0.2 mg/m’ 0.16 mg/m’(Interim Target-1)
maximum 0.1 mg/m’(Guideline)

1 year - 0.04 ppm 0.14 mg/m’ -

Ox 1 hour 0.06 ppm - - -

Pb 24 hours - - 0.0015 mg/m’
1 month - 0.0015 mg/m’ -
1 year - - 0.0005 mg/m’

Source: EIA Report for the Thilawa Special Economic Zone Development Project (Zone A), 2013
*1) National Air Quality Standards in Japan (Circular No. 25, 1973, originally), Ministry of Environment, Japan
*2) Notifications of National Environmental Board No.10, 24, 28, 33, and 36, Ministry of Natural Resources and Environment,
Thailand
*3) National Ambient Air Quality Standard (TCVN5973:2005), Ministry of Science and Technology in Vietnam
*4) Environmental, Health, and Safety Guidelines, General EHS Guidelines, IFC, 2007(originally cited from the Air Quality
Guidelines of the World Health Organization)

Table 2.1-3: Target Levels for Ambient Air Quality

Parameters Averaging Period Value
SO, 24 hours 0.04 ppm
NO, 24 hours 0.06 ppm
CO 24 hours 10 ppm
PM,y 24 hours 0.12 mg/m3

Source: EIA Report for the Thilawa Special Economic Zone Development Project (Zone A), 2013

2.2.3 Emission Gas from the Incineration Plant

Since there is no official standard for emission gas in Myanmar and the EIA report for the Thilawa
SEZ Zone A project did not cover the quantitative target levels for emission gas in its scope, the
environmental criteria for emission gas in Japan are referred to in this case in consideration of the
following matters:

- The incinerator to be installed for this Project will be made by a Japanese manufacturer that
usually complies with the Japanese government’s requirements.

- The Japanese basic act regulating emission gas was established more than 40 years ago, and it
has been well studied and substantiated. The environmental criteria for emission gas were set
based on scientific knowledge about short-term and long-term effects on human health.

- Referring to the Japanese criteria will offer some advantages since the same parameter and unit
of the standard value can be used and it is easy to be compared with a lot of existing
monitoring data in Japan.

The target levels and their basis of selection are shown in Table 2.1-4.
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Table 2.1-4: Target Levels for Gas Emission

Parameters Target Level Source/Reason
(0, 12%)
TSP 0.15 g/m’ N Air Pollution Control Law, Japan
NO, 250 ppm For NOx, Air Pollution Control Law, Japan
SO, The standard value for SOx in Japan is calculated
considering the total acceptable SOx amount in each area.
116 ppm * If the incineration facility with the same specification is

constructed in Japan and the strictest standard is used, this
target level is applied.

HCL 700 mg/m’ N Air Pollution Control Law, Japan
DXNs 5 ng-TEQ/m3 Law Concerning Special Measures against Dioxins, Japan
CO 100 ppm Waste Disposal and Public Cleansing Law, Japan

Note: *) Calculated by the incineration plant manufacturer
Source: EIA Study Team

2.2.4 Effluent Water Quality

The standard values for effluent water quality is established by the industrial wastewater effluent
guideline of the Ministry of Industry (MOI). On the other hand, the Thilawa SEZ Zone A industrial
zone plans to set internal regulations on receiving wastewater from tenants connected to the
centralized water treatment system.

As the Project will treat wastewater by itself and discharge treated wastewater to the retention channel
in the industrial zone and will not connect the wastewater to the central water treatment system, the
proponent shall adopt the industrial wastewater effluent guideline of MOI, which is summarized in
Table 2.1-5.

After the wastewater standards stipulated by the Government of Myanmar and/or internal standards
for the Thilawa SEZ Zone A project are revised, this Project shall follow such regulations and adopt
the new or revised standards for the target levels.

Table 2.1-5: Target Levels of Effluent Water Quality

No. Parameter Target Level (MOI Regulation) Unit
1 BOD (5 days at 20 °C) max. 20-60 ppm
2 Suspended Solids max. 30 ppm
3 Total Dissolved Solids max. 2,000 ppm
4 pH Value 5-9 -

5 Permanganate Value max. 60 * ppm
6 Sulphide (as HS) max. 1 ppm
7 Cyanide (as HCN) max. 0.2 ppm
8 Oil and Grease max. 5 ppm
10 Tar None * -

11 Formaldehyde max. 1 * ppm
12 Phenols and Cresols max. 1 ppm
13 Free Chlorine max. 1 * ppm
14 Zinc max. 5 ppm
15 Chromium max. 0.5 ppm
16 Arsenic max. 0.25 ppm
17 Copper max. 1.0 ppm
18 Mercury max. 0.005 ppm
19 Cadmium max. 0.03 ppm
20 Barium max. 1.0 * ppm
21 Selenium max. 0.02 ppm
22 Lead max. 0.2 ppm
23 Nickel max. 0.2 ppm
24 Insecticides None * -

25 Radioactive Materials None * -

26 Temperature max. 40 °C
27 Color Not objectionable when mixed in receiver water -

Note: *) Regarding the parameters annotated by asterisk (*), the analysis method is not specified in the
regulation or there is no laboratory which can analyze them in Myanmar. Thus, these parameters
are not examined in the EIA process. However, when their analysis become feasible in Myanmar in
the future, they will be monitored and evaluated.

Source: EIA Study Team
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2.2.5 Noise

Since any noise standard in Myanmar has not been established yet, the same target noise level as for
the EIA of the Thilawa SEZ Zone A project will be used. The level was decided in reference to the
standard in other foreign countries, and that of international organizations, as necessary.

(1) Construction Stage

Regarding the construction stage, only Singapore has a noise standard for construction activities to
receptors among Southeast Asian countries as shown in Table 2.1-6. The target noise levels are set as
shown in Table 2.1-7 with the following concepts from the experience of the existing EIA Study for
the Thilawa SEZ Zone A project:

- Residential houses and monastery located less than 150 m from the construction site shall
comply with the middle range of Singapore’s standard (categorized as “Residential buildings
located less than 150 m”), or

- Buildings other than residential houses and monastery located less than 150 m from the
construction site shall comply with the moderate range of Singapore’s standard (categorized as
“Other buildings”).

Table 2.1-6: Noise Standard at the Construction Stage in Various Countries

Items Daytime (Leq) Nighttime (Leq)
Japan ! Using heavy equipment with high noise level .
(piling, excavation, etc.) at boundary of land 85 dB (Maximum) )
Singapore Hospitals, schools, institutions of higher 50 dB (7:00 p.m.-7:00 a.m., 12
learning, homes for the aged, sick, etc. 60 dB (7a.m.-7 p.m., 12 hr) hr)
Residential buildings located less than 150 m 60 dB (7:00 p.m.-10:00 p.m., 3
from the construction site where the noise is hr)
being emitted 75 dB (7 a.m.-7 p-m., 12 hr) 55 dB (10:00 p.m.-7:00 a.m., 9
hr)
Other buildings 75 dB (7 a.m.-7 p.m., 12 hr) 65 dB (7:00 p.hnrl).-7:00 am., 12
UK™ In rural, suburban and urban areas away from ) )
main road traffic and industrial noise 70 dB (8:00-18:00) ]
Urban areas near main roads 72 dB (8:00-18:00) -
USA™ Residential 80 dB (8 hr) 70 dB (8 hr)
Commercial 85 dB (8 hr) 85 dB (8 hr)
Urban area with high ambient noise level Ambient Noise Level +10dB
(>65 dB)

Note: The noise level for the construction stage by EHS Guidelines, IFC has not been established.
Source: EIA Report for the Thilawa Special Economic Zone Development Project (Zone A), 2013
*1) Noise Regulation Act, Japan (Law No.98, 1968, Amended No.33, 2006)
*2) Environmental Protection and Management Act in Singapore (Chapter 94A, Section 77, Revised in 2008)
*3) British Standard 5228: 1997 “Noise and vibration control on open and construction sites”
*4) Transit Noise and Vibration Impact Assessment, U.S. Department of Transportation in USA, 1995

Table 2.1-7: Target Noise Level at the Construction Phase

Cateqor Daytime (Leq) Evening Time (Leq) Nighttime (Leq)
gory (7:00 a.m.-7:00 p.m.) (7:00 p.m.-10:00 p.m.) (10:00 p.m.-7:00 a.m.)
Residential houses and monastery located less 75 dB 60 dB 55 4B
than 150 m
Other buildings 75 dB 65 dB 65 dB

Note) Evaluation point is at the boundary of a building
Source: EIA Report for the Thilawa Special Economic Zone Development Project (Zone A), 2013

2) Operation Stage

Regarding the operation stage, generally the ambient noise standard has been set in most of the
countries in Southeast Asia and it is categorized according to land use and/or environmental sensitivity
or condition. It has also been set in Japan and in the EHS Guidelines of IFC. Based on the above

2-6



Project on Construction of Solid Waste Management Facilities in Thilawa SEZ Zone A
Final Environmental Impact Assessment Report

information and reference standards shown in Table 2.1-8, the target noise level is set, as given in
Table 2.1-9, according to the following concepts taken from the EIA report for the Thilawa SEZ Zone
A project:

- According to the existing EIA Study for the Thilawa SEZ Zone A project, the baseline data of
the ambient noise level in this area are 53-60 dB in the daytime (6:00-22:00), and 44-58 dB in
the nighttime (22:00-6:00), which were measured in the monastery in Thilawa SEZ (Zone A).

- Ambient noise standard for sensitive areas in Japan and of international organizations are
relatively high especially during nighttime in comparison with the results of the baseline
survey.

- Thus, the target ambient noise level for sensitive and residential areas is set in accordance with
the noise standard in Singapore, which is similar to the ambient noise level of the baseline

survey for the Thilawa SEZ Zone A project.

Table 2.1-8: Ambient Noise Standards at the Operation Stage in Southeast Asian Countries

Items Daytime (Leq) Nighttime (Leq)
Indonesia’" Noise standard for sensitive areas such as
residences, hospitals, schools, and places of 55 dB
religious worship
Noise standard for office and commercial areas 65 dB
Noise standard for commercial and service areas 70 dB
Malaysia Sensitive areas/ low density residential areas 55 dB (7:00 a.m.-10:00 p.m., 50 dB (10:00 p.m.-7:00 a.m.,
15 hr) 9 hr)
Suburban residential 60 dB (7:00 a.m.-10:00 p.m., 55 dB (10:00 p.m.-7:00 a.m,
15 hr) 9 hr)
Urban residential 65 dB (7:00 a.m.-10:00 p.m., 60 dB (10:00 p.m.-7:00 a.m,
15 hr) 9 hr)
Commercial and business 70 dB (7:00 a.m.-10:00 p.m., 60 dB (10:00 p.m.-7:00 a.m.,
15 hr) 9 hr)
Singapore™ | Sensitive areas 55 dB (7:00 p.m.-10:00 p.m.,
60 dB (7:00 a.m.-7:00 p.m., 3 hr)
12 hr) 50 dB (10:00 p.m.-7:00 a.m.,
9 hr)
Residential areas 60 dB (7:00 p.m.-10:00 p.m.,
65 dB (7:00 a.m.-7:00 p.m., 3 hr)
12 hr) 55 dB (10:00 p.m.-7:00 a.m.,
9 hr)
Commercial areas 65 dB (7:00 p.m.-10:00 p.m.,
70 dB (7:00 a.m.-7:00 p.m., 3 hr)
12 hr) 60 dB (10:00 p.m.-7:00 a.m.,
9 hr)
Thailand Noise standard 70 dB (24 hr)
Japan Sensitive area (Class AA) 50 dB (6:00 a.m.-10:00 p.m., 40 dB (10:00 p.m.-6:00 p.m.,
16 hr) 8 hr)
Residential area (Class A and Class B) 55 dB (6:00 a.m.-10:00 p.m., 45 dB (10:00 p.m.-6:00 p.m.,
16 hr) 8 hr)
Commercial and industrial area (Class C) 60 dB (6:00 a.m.-10:00 p.m., 50 dB (10:00 p.m.-6:00 p.m.,
16 hr) 8 hr)
IFC Residential; institutional, educational 55 dB (7:00 a.m.-10:00 p.m., 45 dB (10:00 p.m.-7:00 a.m.,
15 hr) 9 hr)
Industrial; commercial 70 dB (7:00 a.m.-10:00 p.m., 70 dB (10:00 p.m.-7:00 a.m.,
15 hr) 9 hr)

Source: EIA Report for the Thilawa Special Economic Zone Development Project (Zone A), 2013
*1) Nose Standard in Indonesia (KEP-48/MENLH/11/1996)
*2) Effect of Traffic Noise on Sleep: A Case Study in Serdang Raya, Selangor, Malaysia, Environment Asia, 2010
*3) Environmental Protection and Management Act in Singapore (Chapter 94A, Section 77, Revised in 2008)
*4) Notification of Environmental Board No. 15 B.E.2540 (1997) under the Conservation and Enhancement of National
Environmental Quality Act B.E.2535 (1992) dated March 12, B.E.2540 (1997) and Notification of Pollution Control Department ;
Subject: Calculation of Noise Level dated August 11, B.E. 2540 (1997) in Thailand
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Table 2.1- 9: Target Ambient Noise Levels at the Operation Phase

Category

Daytime (Leq)
(7:00 a.m.-7:00 p.m.)

Evening Time (Leq)
(7:00 p.m.-10:00 p.m.)

Nighttime (Leq)
(10:00 p.m.-7:00 a.m.)

Sensitive area such as monastery 60 dB 55 dB 50 dB
Residential houses 65 dB 60 dB 55 dB
Commercial and industrial areas 70 dB 65 dB 60 dB

Note) Evaluation point is at the boundary of a building
Source: EIA Report for the Thilawa Special Economic Zone Development Project (Zone A), 2013

2.2.6 Vibration

The target vibration levels are also referred from the EIA report for the Thilawa SEZ Zone A project
and based on the standards in other countries.

(1) Construction Stage

There is no vibration standard for construction activity to receptors in Myanmar as well as in
Southeast Asian countries and of international organizations, such as the World Health Organization
(WHO) and IFC. Thus, the following policies were adopted referring to Table 2.1-10:

- Monasteries and residential houses, which need to be kept quiet especially during sleeping
time, shall comply with the Japanese standard for residential areas.

- Offices, commercial facilities, and factories shall comply with the Japanese standard for mixed
areas including residential and commercial and industrial areas.

- The categories were divided into three types in a manner consistent with the target noise level
for construction.

As a result, the target vibration levels are proposed as shown in Table 2.1-11.

Table 2.1-10: Vibration Standards in the Construction Stage in Various Countries

Items Category Daytime (La) Nighttime (La)
g - - —
Japan R651denFlal areas and sensitive areas that need Nea‘r heavy 65 dB 60 dB
to be quiet at boundary of land equipment
Mixed areas including residential and | Near heavy
commercial and industrial areas at boundary | equipment 70 dB 65 dB
ofland
Using heavy equipment with high noise level | During construction
- . 75 dB -
(piling, excavation, etc.) at boundary of land
USA™ No cause to damage During construction 75 dB (asLv)
Residential area During construction 55-63 dB 52-60 dB
(as Lv) (as Lv)

Note: La: Vibration as accretion, Lv: Vibration as velocity
Source: EIA Report for the Thilawa Special Economic Zone Development Project (Zone A), 2013

*1) Vibration Regulation Act, Japan (Law No.64, 1976, Amended 2004)

*2) Transit Noise and Vibration Impact Assessment, U.S. Department of Transportation in USA, 1995

Table 2.1-11: Target Vibration Levels at the Construction Phase

Category Daytime (La) Evening Time (La) Nighttime (La)
(7:00 a.m.-7:00 p.m.) (7;00 p.m.-10:00 p.m.) (10:00 p.m.-7:00 a.m.)
Residential houses and monastery 65 dB 65 dB 60 dB
Office, commercial facilities, and factories 70 dB 70 dB 65 dB

Note: Evaluation point is at boundary of buildings
Source: EIA Study Team
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Operation Stage

)

As for vibration levels in the operation stage, the Japanese standard to receptor near factories (Table
2.1-12) was referred to, and the target levels from the EIA report for the Thilawa SEZ Zone A project

were used, as shown in Table 2.1-13.

Table 2.1-12 Vibration Standard to Receptors near Factories in Japan

Daytime (La) Nighttime (La)
S s (e.g. 6 a.m.-22 p.m.) (e.9. 22 p.m.- 6 a.m.)
RemdenFlal areas and sensitive areas that need 60-65 B 55.60 dB
to be quiet
Mixed areas 1nclu(‘img residential and 65-70 dB 60-65 B
commercial and industrial areas

Note: Standard and time of category can be set by the governor of prefecture and in specific cities
Source: Vibration Regulation for prevention of vibration impact from specific factories (Announcement
of the Ministry of Environment, N0.90, 1976, Amended 2000)

Table 2.1-13: Target Vibration Levels at the Operation Phase

Category Daytime (La) Evening Time (La) Nighttime (La)
(7:00 a.m.-7:00 p.m.) (7:00 p.m.-10:00 p.m.) (10:00 p.m.-7:00 a.m.)
Residential houses and monastery 65 dB 60 dB 60 dB
Office, commercial facilities, and factories 70 dB 65 dB 65 dB

Note: Evaluation point is at boundary of buildings
Source: EIA Report for the Thilawa Special Economic Zone Development Project (Zone A), 2013

2.3 Institutional Arrangement

2.3.1 Institutional Arrangement at Pre-construction and Construction Stages

The key parties responsible for the implementation of environmental management plan (EMP) in the
pre-construction and construction stages are proposed as shown in Figure 2.3-1. GOLDEN DOWA
ECO-SYSTEM MYANMAR CO., LTD., as the Project proponent, is wholly responsible for the
implementation and supervision of the Project including its environmental aspect. The Project
proponent will implement environmental monitoring, and submit the monitoring report to MOECAF
through the Thilawa SEZ Management Committee (TSMC).

DOWA Eco-system Co., Ltd.

Thilawa SEZ

Design and Construction

Contractors

Golden Dowa Eco-system

Myanmar

Send a carbon copy

CO., LTD.

Submission of

Myanmar Japan Thilawa

Development Ltd.

Source: EIA Study Team

of monitoring report

monitoring Inspy

report asne

Thilawa SEZ Management
Committee

Submission of
J/ monitoring report

ection
eded

MOECAF

Figure 2.3-1: Proposed Organizational Structure for Environmental Management of Industrial
Waste Treatment Facilities in the Pre-construction and Construction Stages
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2.3.2 Institutional Arrangement in the Operation Stage

The institutional arrangement in the operation stage is shown in Figure 2.3-2. As for the operation
stage, GOLDEN DOWA ECO-SYSTEM MYANMAR CO., LTD., as management office for industrial
waste treatment facilities, shall take care of all substantive work at the site.

DOWA Eco-system Co., Ltd.

Thilawa SEZ
Golden Dowa Eco-system

Myanmar CO., LTD.

Submission of
Send a carbon copy monitoring

of monitoring report report

Inspection as
needed

Myanmar Japan Thilawa _ Thilawa SEZ Management
DevelopmentLtd. (MJTD) Committee

Submission of
monitoring
report

MOECAF

Source: EIA Study Team
Figure 2.3-2: Proposed Organizational Structure for Environmental Management of Industrial

Waste Treatment Facilities in the Operation Stage

Figure 2.3-3 shows the preliminary organizational structure of GOLDEN DOWA ECO-SYSTEM
MYANMAR CO., LTD. in the operation stage. Among the six sections in the company, the
Environmental Health and Safety Section with three staff members will be the main section in charge
of environmental, social, and health considerations. Other sections such as the General Management
and PR/CR Section, Technical Management Section, and Industrial Section shall also implement their
respective duties related to environmental, social, and health considerations.

Golden Dowa Eco-system Myanmar CO., LTD.

Main Roles related to Env., Social, & Health

General Management & 1) Communication with residence
PR/CR Section 2) Response to complains from local residence

_[Tech_nical Management ] 1) Visiting to check odor and Reporting
Section

1) O&M of Wastewater Treatment Facility including monitoring

_[ Industrial Section ] 2) O&M of Incinerator including monitoring

—[ Engineering Section ]

1) Conducting mitigation measures on overall EHS Activities
2) Monitoring of overall EHS Activities
3) Preparation of monitoring report

—[ Transportation Section ] !

Source: EIA Study Team
Figure 2.3-3: Preliminary Organizational Structure of the Project Management Body and Roles

of the Environmental, Health and Safety Section
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CHAPTER 3: PROJECT DESCRIPTION

3.1 Project Purpose

The Government of Myanmar places its priority on foreign direct investments (FDIs) in order to
achieve economic development, especially in Thilawa as a special economic zone (SEZ). Under these
circumstances, a Myanmar-Japan consortium has decided to develop the Thilawa SEZ Zone A and
carried out a feasibility study (F/S) for this Project since September 2012.

Thilawa SEZ is located beside Thanlyin and Kyauktan towns, and about 20 km southeast of Yangon
City. The Thilawa SEZ project will equip specific zones for the manufacturing industry, housing,
commerce, and logistics. Many tenant companies from Japan, western countries, Myanmar, Asian
countries, etc., are interested in the Thilawa SEZ project because the SEZ has various advantages for
them, such as tax incentives, and moreover good access to Thilawa Port, and securing necessary
infrastructure to be installed such as electricity, water, wastewater treatment facilities, and flood
prevention system.

On the other hand, Yangon City, which is the largest city in Myanmar and has a population of about
six million (equivalent to about 10% of the total population of Myanmar), is concerned with the large
amount of waste generation from the municipal, industrial, medical, and construction sectors of the
city because of expected population inflow and industrial development led by the abovementioned
democratization and economic growth. At present, the Yangon City Development Committee (YCDC)
is the responsible body for collection, transportation, and disposal of municipal solid waste generated
in the city. YCDC is also responsible for handling industrial waste together with municipal waste as
the amount of industrial waste generated in the city is still quite small. The situation of industrial waste
management in the Yangon Region is the same as in Yangon City.

Under such situation, the Project aims to contribute for self-standing economic development and solid
waste management in Myanmar by introducing appropriate solid waste treatment and disposal system,
which is in accordance with the international standards, for industrial and business waste discharged
inside and outside of Thilawa SEZ. To realize this objective, construction and operation of the Project
shall be implemented so as to minimize environmental and social impacts and to guarantee the quality
of life of the people in the surrounding area.

3.2 Alternatives for Achieving the Project Purpose

Alternative options for Project development were prepared as follows in order to analyze the
advantages and disadvantages of each project scenario and to select the optimal project approach:

Option 1: Development of solid waste treatment facility in Thilawa SEZ
Option 2: Development of solid waste treatment facility outside Thilawa SEZ
Option 3: No development of solid waste treatment facility (zero option)

The advantages and disadvantages identified for each option are summarized in Table 3.2-1.
Accordingly, Option 1 (development of solid waste treatment facility in Thilawa SEZ) was adopted as
the optimum option for the Project.
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Table 3.2-1: Comparison of Alternatives for Project Development

Option | Option 1: Development in Thilawa Option 2: Development outside " q
Issue ? i SBZ D hilawa SEZ Option 3: Zero Option
Solid waste Adequate and sufficient treatment Same as Option 1. Inadequate or insufficient treatment
management and disposal of industrial waste and disposal of industrial waste
(SWM) in Thilawa generated from Thilawa SEZ will be generated from Thilawa SEZ is an
SEZ and Yangon achieved. utmost concern as there is no SWM
City facility satisfying international

standards for industrial waste
treatment.

Transportation of
industrial waste

Transportation of industrial waste
from tenants to the SWM facility
will be completed inside Thilawa
SEZ and will not cause significant
traffic jams due to the shorter
distance as compared with Option 2.

It is concerned that transportation of
industrial waste from Thilawa SEZ
to the SWM facility may cause
traffic jams due to the longer
distance as compared with Option 1.

Infrastructure for
SWM facility

Infrastructure such as electricity,
water supply, and sewerage are
already equipped in Thilawa SEZ
and the SWM facility will provide
SWM service for the tenants in
Thilawa SEZ.

The Project may need to install
infrastructure for operation of the
SWM facility if the Project site is
not equipped with such
infrastructure at the moment. It will
be difficult to provide appropriate
SWM service if the facility will not
have sufficient infrastructure.

Land use and urban
planning

The area is allocated as per
industrial area in the industrial zone
of the Thilawa SEZ Zone Aarea.

It is necessary to find an appropriate
location to install the SWM facility.

Lack of appropriate industrial waste
treatment and disposal facility
would cause significant
environmental problems and
restriction of economic growth.

Schedule Adequate and sufficient industrial It is concerned that adequate and Inadequate or insufficient treatment
waste treatment and disposal sufficient industrial waste treatment | and disposal of industrial waste
facilities will be set up by 2015 and disposal facilities will not be set | generated from Thilawa SEZ is a
when Thilawa SEZ starts its up by 2015 when Thilawa SEZ concern as there is no SWM facility
operation. starts its operation. satisfying international standards for
industrial waste treatment.
Evaluation o — —

Source: EIA Study Team

3.3

Project Outline

3.3.1 Location

The Project site has an area of 40 ha and is located in the Thilawa Special Economic Zone (Zone A), at
the corner of Thilawa Development Road and Dagon-Thilawa Port Road, Thanlyin Township. The
location of the Project site is presented in Figure 3.3-1.
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YANGON RIVER

Legend

I Proposed project area
=1 hilawa SEZ class A area

ilding,House, Deserted village

4+ Single Railway

== kou

Source: EIA Study Team

Figure 3.3-1: Location of the Project Site

3.3.2 Layout

Figure 3.3-2 shows the layout plan for the proposed Project, and Figure 3.3-3 shows the perspective
images of the proposed Project at the start and completion of the operation stage. Brief descriptions of
the main facilities are as follows:

1. Laboratory analysis (inspection) facility
This facility is for analyzing waste for acceptance inspection; and leachate, wastewater, and
exhaust gas for environmental monitoring and so on.
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2. Sorting facility
This facility receives and inspects waste from generators. After separating cleaning and
segregating waste, valuables will be sold to demanders and non-valuables will be transferred to
the other facilities for treatment and disposal considering characteristics of the waste.

3. Stabilization facility
This facility mixes waste with agents such as cement so as to prevent elution of hazardous
substances from waste. Besides, this facility has the function of moisture control for landfill
waste with high water content.

4. Fuel conversion facility
This facility mixes waste and adjusts the characteristics and concentration of hazardous
substances so as to produce fuel for cement factories, etc.

5. Incineration facility
This facility is for volume reduction, stabilization, and detoxification of waste. Exhaust gas
treatment equipment (chemical baghouse filter) will be installed so as to satisfy the target level
of emission gas.

6. Final disposal facility
The landfill shall equip a liner facility to strictly intercept waste and leachate from entering the
surrounding environment. Leachate discharged from the landfill shall be adequately treated by
the wastewater treatment facility. During waste disposal, only a limited area will be open to
activate disposal and another area will be covered by a sheet to prevent odor. After waste
disposal, soil covering and liner covering shall be applied and landfill gas shall be captured and
combusted to prevent air pollution and odor. At first, two landfill cells for non-hazardous and
hazardous wastes will be constructed individually for the first ten years of operation. Each cell
will be expanded after they get filled up. In total, eight landfill cells (four for non-hazardous
waste and four for hazardous waste) will be constructed.

7. Wastewater treatment facility
This facility is for neutralization, solid-liquid separation, and biological treatment of wastewater
generated from the Project facilities. Effluent shall be discharged into the retention canal of the
industrial park by satisfying the target level of wastewater quality.

8. Other facilities
Other small-scale and supporting facilities such as office, security house, power receiving house,
parking, car washing facility, and truck pool will be set up.

Security house

laboratory

Ca

Parking 1 Tj il
Nl H
Office and —t Ll ] v

ar -
washing

—

Truck pool

-

.,_.—-,_

Hazardous 1 Hazardous
landfill landfill
(Phase-1) (Phase-4)

1| | Men-Hazardous
landfill
(Phase-4)

||| Won-Hazardous||| || Non-Hazardous || Hazardous | Hazardous
landfill landfill landfill landfill
(Phase-3) || (Phase-2) ! (Phase-2) ! (Phase-3)

Source: DOWA Eco-System Co., Ltd.

Figure 3.3-2: Draft Layout Plan of the Project Facilities
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Non-hazardous Landfill Sorting & Stabilization Facility

Office & Laboratory s

% Waste
Incineration

Wastewater Plant A

Treatment &

Facility i
Non-hazardous Landfill Sorting & Stabilization Facility

Office & Laboratory e

% Waste
Incineration
Wastewater Plant
Treatment
Facility

Source: DOWA Eco-System Co., Ltd.

Figure 3.3-3: Perspective Images (Upper: Starting Operation, Lower: Completion of Operation)
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3.3.3 Target Waste

The target waste of the Project is industrial and business waste which will be generated in Thilawa
SEZ as primary and outside of Thilawa SEZ as secondary. The expected volume of waste is
approximately 22,700 t/year, which is about 60% hazardous waste and 40% non-hazardous waste.

In terms of waste weight for each treatment process, approximately, 6,100 t/year for sorting, 6,600
t/year for incineration, 4,100 t/year for fuel conversion, 2,700 t/year for landfilling, 2,600 t/year for
stabilization and tens of t/year for wastewater treatment are planned at this stage.

3.3.5 Project Schedule

The Project will be operated for 60 years based on the sublease contract between the proponent and
Myanmar Japan Thilawa Development Ltd. (MJTD). The preliminary Project schedule is shown in
Table 3.3-1. After completion of the operation period, all facilities and infrastructure on the ground
will be removed. The landfill site shall be closed by completing necessary decommissioning measures
S0 as not to cause any environmental pollution in and around the Project site.

Table 3.3-1: Preliminary Project Schedule

Year | 2014 | 2015|2016 | 2017 | 2018 | 2023 | 2028 | 2038 | 2053 | 2063 | 2073
Activities Ist | 2nd | 3rd | 4th | S5th | 10th | 15th | 25th | 40th | 50th | 60th
EIA Study and Designing -
. i L
Landfill (Phase 1) Construction :
Non-Haz + Haz Waste Operation and Restoration e e —(————————.
Aftercare (at least 10 years) | —
Landfill (Phase 2-) CCJ([JJgfgtliJg:ggd Restoration __|
- +
Non-Haz + Haz Waste Aftercare (at least 10 years) —
Planning |
Incinerator Installation —
Test Operation and Monitoring |
Operation - "1
Transportation, Sorting,
Stabilization, Wastewater :
Treatment, Fuel Blending Operation u
for Cement Plant

Source: DOWA Eco-System Co., Ltd.

3.4  Description of Project Facilities

3.4.1 Process Flow of Solid Waste Management

The process flow of solid waste management is shown in Figure 3.4-1. It is a very detailed process for
managing industrial waste properly from collection of recyclable materials, treatment and control of
hazardous and non-hazardous wastes, and minimization of pollution discharge to the surrounding
environment. Before reaching the process flow presented in Figure 3.4-1, hazardous and
non-hazardous wastes will be separated by inspection after transportation of industrial waste. Waste
from generators will be received from 9:00 a.m. to 5:00 p.m. as a rule in principle, and the Project
facilities will be in operation from 9:00 a.m. to 5:00 p.m. also. Only wastewater treatment and
incineration facilities will be continuously operated for 24 hours.

3.4.2 Transportation

The Project proponent will collect industrial waste from industrial park(s) and other facilities in
Thilawa SEZ. The Project proponent will also receive industrial waste generated outside Thilawa SEZ
should the landfills have enough capacity. All wastes to be collected will be checked for its general
characteristics, including burnability, hazardous properties, and infectiveness in order to decide the
treatment method in advance.
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Source: DOWA Eco-System Co., Ltd.

Figure 3.4-1: Process Flow of Solid Waste Management

3.4.3 Laboratory Analysis (Inspection) Facility

A laboratory with an approximate area of 150 m” will be set up. The laboratory analysis facility has
three main functions: first is inspection of received waste, second is checking performance of
treatment, and third is environment monitoring.

As for inspection, at first each generator will provide a representative waste sample to be disposed,
and the Project proponent will then check the waste sample the generator wants to dispose of and
conduct sample analysis to evaluate whether the waste can be received and managed properly. At the
same time, the Project proponent will also decide how to treat the waste. The first batch of waste from
the generator will be checked carefully whether the waste characteristics are the same as in the sample
analysis. After that, waste will be checked, as a kind of manifest examination, through fingerprint
testing before its receipt and unloading. The treated waste and wastewater will also be analyzed to
check whether or not the treatment processes are functioning properly. As for environmental
monitoring, treated wastewater discharged to the water body and gas emitted from the incinerator will
go through analyzing devices to check their conformity with the target environmental levels. Figure
3.4-2 shows a diagram on the classification of waste for treatment, and Figure 3.4-3 shows a diagram
on the classification flow for usage of waste treatment facilities.

3.4.4 Storage Facility

The storage facility will be installed for storage of waste with functions that prevent spreading and
leaking before treatment. The storage also has 6 m high concrete walls as a measure to restrain noise
and odor. The upper part of the wall (4 m height) is of messed type to receive fresh air and sunlight
into the facility and prevent fire and explosion.
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Figure 3.4-2: Classification of Waste for Treatment
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Source: DOWA Eco-System Co., Ltd.

Figure 3.4-3: Classification Flow for Usage of Waste Treatment Facilities

3.4.5 Sorting Facility

The sorting facility for receiving and inspecting waste from generators, and for separating, cleaning,
and segregating waste will be set up. After segregation of waste, valuables such as metal, paper, glass,
and plastic will be sold to demanders, and non-valuables will be transferred to the other Project
facilities for treatment and disposal considering the characteristics of the waste. Figure 3.4-4 shows a
diagram on the sorting process.
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‘ Collection ‘ | Sorting | | Sorted waste |

Source: DOWA Eco-System Co., Ltd.

Figure 3.4-4: Example of Sorting Process

3.4.6 Stabilization Facility

The stabilization facility for mixing waste with agents such as cement so as to prevent elution of
hazardous substances from waste as well for controlling the moisture content of waste with high water
content will be set up in accordance with the standards of the United States Environmental Protection
Agency (USEPA). Stabilized waste will be disposed to hazardous or non-hazardous disposal landfill
cells in accordance with the waste characteristics after confirming that hazardous substances will not
leak and slump test to check stability. Figure 3.4-5 shows pictures of the stabilization and
solidification process.

Source: DOWA Eco-System Co., Ltd.

Figure 3.4-5: Example of Solidification Process
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3.4.7 Fuel Conversion Facility

The fuel conversion facility for mixing waste and adjusting the characteristics and concentration of
hazardous substances so as to produce fuel for cement factories will be installed. The converted fuel
will be sold to cement factories in Myanmar. Figure 3.4-6 shows a picture of the fuel conversion
facility.

Source: DOWA Eco-System Co., Ltd.

Figure 3.4-6: Example of Fuel Conversion Facility

3.4.8 Incineration Facility

The incineration facility consists of waste supply equipment, incineration equipment, and exhaust gas
treatment equipment.

A vertical stoker type combustor with capacity of 20 t/day and comprising primary and secondary
combustion chambers will be installed in the Project. Waste will be supplied from the upper part of the
primary combustion chamber and stacked in the lower part. Here the waste will be dried and
combusted by combustion air blown from the bottom of the furnace, and generated bottom ash will be
pulled out from the furnace. The bottom ash will be disposed of to the landfill cells. Exhaust gas
including flammable gas generated by the primary combustion chamber will be combusted in the
upper part of the chamber by blowing combustion air, and unburned gas will be combusted in the
secondary combustion chamber.

In the exhaust gas treatment equipment, exhaust gas will be cooled until 200 °C by water spraying in
the gas cooling chamber. Then, after removing acid components, dust and pollutants by putting
calcium hydroxide and passing through the filtration type dust collector with chemical baghouse filter,
appropriately treated exhaust gas will be ejected from the stack. Bottom ash discharged from the
combustion chambers and the gas cooling chamber as well as fly ash captured by the filtration type
dust collector will be disposed of in the landfill cells.

The general specifications and the process flow of the incineration facility are presented in Table 3.4-1
and Figure 3.4-7, respectively, and the mitigation measures on air pollution by exhaust gas in the
planning stage are summarized in Table 3.4-2. Figure 3.4-8 describes the equipment for environmental
mitigation measures on exhaust gas and Figure 3.4-9 shows an illustration of a chemical baghouse
filter.

Table 3.4-1: General Specification of the Incineration Facility (Tentative)

Item Specification
Type Vertical stoker type combustor
Capacity 20 t/day
Height of stack 19.5m
Volume of exhaust gas 11,378 Nm>/hr at maximum (Wet base)
6,270 Nm*/hr at minimum (Dry base)
Temperature of exhaust gas About 180 °C

Source: DOWA Eco-System Co., Ltd.
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Table 3.4-2: Planned Mitigation Measures on Air Pollution by Exhaust Gas

Air Pollutant Planned Mitigation Measure

Dust Dust will be collected and removed by the filtration type dust collection device.

Nitrogen dioxide (NO,) Generation of nitrogen dioxide will be suppressed by controlling the supplied air ratio
properly.

Sulfur dioxide (SO,) Sulfur dioxide will be neutralized by calcium hydroxide, and neutralized product will be
collected and removed by the filtration type dust collection device.

Hydrogen chloride (HCI) Hydrogen chloride will be neutralized by calcium hydroxide, and neutralized product will
be collected and removed by the filtration type dust collection device.

Heavy metals Heavy metals will be collected and removed by the dust collection device with function
of chemical baghouse filter.

Dioxins Generation of dioxins will be suppressed by high-temperature combustion.
Combustion gas will be quickly cooled to prevent recomposition of dioxins.
Dioxins generated by the above treatments will be collected and removed by the filtration
type dust collection device with function of chemical baghouse filter.

Source: EIA Study Team
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Source: A website of Japanese manufacturer whose incineration facility will be installed in the Project

Figure 3.4-7: Process Flow Diagram of Incineration Facility
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(1) Incinerator Vertical stoker type combustor will be stable combustion by SLA combustion (Super Low Air
ratio combustion) method. Dioxins and Nitrogen Oxides (NOXx) will be suppressed by this
method
(2) Forced Draft Fan Forced draft fan sends air into the furnace.
(3) Gas Cooling Chamber Cooling chamber cools high-temperature exhaust gas emitted from the incinerator to prevent
re-composition of Dioxins.
(4) Bag Filter Bag filter removes dust from the exhaust gas and also removes dioxins, sulfur dioxide (SO2),
hydrogen chlorides (HCI) and Heavy Metals by dry-type chemical reaction bag filter.
(5) Induced Draft Fan Induced draft fan sends the exhaust gas to the stack.
(6) Stack Exhaust gas is released from top of the stack and is diffused.

Source: EIA Study Team quoted a website of Japanese manufacturer whose incineration facility will be installed in the Project

Figure 3.4-8: Environmental Countermeasure Equipment on Exhaust Gas

Bag filter

Chemicals

Flue gas

Source: A website of Japanese manufacturer whose incineration facility will be installed in the Project

Figure 3.4-9: Image of Chemical Baghouse Filter
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3.4.9 Final Disposal Facility

As final disposal facilities, the landfill cells for non-hazardous and hazardous wastes will be
constructed based on US-EPA’s standards for hazardous and non-hazardous waste disposal. In the
initial stage, approximately sanitary landfills of 100,000 m® area will be set up individually for
non-hazardous disposal and hazardous disposal. The landfill, equipped with baseliner sheets, leachate
collection system and landfill gas treatment system, will be constructed in the Project. Figure 3.4-10
shows the structure of landfill cells as disposal facilities.
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Non-Hazardous landfill Hazardous landfill

\ Impermeable layer

Source: DOWA Eco-System Co., Ltd.

Figure 3.4-10: Structure of Landfill Facilities (Final Disposal Facilities)

1) Operation of Landfill

Landfilling work will be operated from 9:00 a.m. to 5:00 p.m. with various environmental
consideration such as odor prevention, bird damage prevention, and prevention of groundwater and
soil contamination.

Various mitigation measures for odor prevention and bird damage prevention, such as limitation of
active area, covering sheet on the non-active area, collection of generated gas and its flaring, and
covering soil after disposal, will be implemented. The covering sheet on the non-active area also
functions to reduce leachate generation. Besides, daily monitoring to check odor and bird damage will
be implemented in the surrounding area. Figure 3.4-11 shows the pictures of odor prevention
measures.
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Figure 3.4-11: Example of Odor Prevention System

As for groundwater and soil contamination prevention, baseliner sheets and leachate collection system
will be installed to prevent leachate from infiltrating into the soil and groundwater. The baseliner
system consists of various layers, namely, protection layer, geomembrane layers, leak detection layer,
impermeable layer, geo grid, and sand layer to isolate waste and prevent waste and leachate from
leaking. To collect leachate, leachate collection pipes will be installed in the protection layer and
collected wastewater will be pumped up and connected to the wastewater treatment facility.
Groundwater collection system will be also installed within the sand layer under the impermeable
layer to collect rising groundwater. The collected groundwater will then be pumped up and conveyed
to retention ponds. Figure 3.4-12 shows the water collection system and structure of baseliner, and
Figure 3.4-13 shows an example of installation of baseliner system.
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Source: DOWA Eco-System Co., Ltd.

Figure 3.4-12: Water Collection System and Structure of Baseliner
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Source: DOWA Eco-System Co., Ltd.

Figure 3.4-13: Example of Installation of Baseliner System

(2) Closure of Landfill

After completion of waste disposal, final covering of the landfill by means of clay soil, impermeable
layer, drainage layer, cover soil, and vegetation will be installed on the top of landfill waste as shown
in Figure 3.4-14.

After installation of final covering, the Project proponent will continuously conduct the post-closure
care such as the following:

Maintaining the integrity and effectiveness of the final covering, including maintenance against
anticipated settlement, subsidence, and erosion of landfill caused by decomposition and consolidation
of waste and other damage;

- Maintaining and operating the leachate and gas collection systems; and

- Monitoring the groundwater quality and odor.

Maintenance and monitoring will be conducted for ten years at least after installation of the final
covering, and then the Project proponent will close the landfill site if no environmental impact is
observed for two years.

T = Drainage layer

Impermeable layer

Cross Section of Landfill Structure of Final Cover
Source: DOWA Eco-System Co., Ltd.

Figure 3.4-14: Cross Section of Landfill and Structure of Final Cover
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(3) After Completion of Closure of Landfill

After completion of closure of the landfill, various types of eco-friendly facilities will be developed
such as a park and/or a mega solar park. Figure 3.4-15 shows examples of eco-friendly facilities and
its usage.

Park (Portland, USA) Mega Solar Park (Akita, Japan)
Source: DOWA Eco-System Co., Ltd.

Figure 3.4-15: Examples of Eco-friendly Facilities after Completion of Closure of Landfill

3.4.10 Wastewater Treatment Facilities

Wastewater treatment facilities will be installed for neutralization, solid-liquid separation, biological
treatment, and coagulation treatment of wastewater generated from the Project facilities as shown in
Figure 3.4-16. Effluent from the Project facilities shall be discharged outside of the Project area
complying with the target levels. Treated sludge will be disposed to the landfill cell after dehydration.
Table 3.4-3 shows the general specifications for the wastewater treatment facilities, and Figure 3.4-17
shows photos of examples of wastewater treatment facilities.
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Source: DOWA Eco-System Co., Ltd.

Figure 3.4-16: Process Flow of Wastewater Treatment
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Table 3.4-3: General Specifications for the Wastewater Treatment Facilities (Tentative)

Item Specification
Size approximately 8,000 m?
Capacity 35 m’/day at maximum
Main Wastewater Treatment System - Neutralization and solid-liquid separation
Biological Treatment
Coagulation Treatment

Source: DOWA Eco-System Co., Ltd.

Example of =
biological treatment

Exampe of sludge-
dehydrator

Source: DOWA Eco-System Co., Ltd.

Figure 3.4-17: Examples of Wastewater Treatment Facilities

3.4.11 Flood Prevention Facilities
(1) Flood Prevention

The perimeter dike will be constructed to prevent flood from entering the Project site as shown in
Figure 3.14-18. Since the proposed elevation of the perimeter dike in the EIA report for the Thilawa
SEZ Zone A project was higher than EL +6.5 m based on the analysis of storm surge simulation in the
Yangon River, hearing survey of flood disaster, and flood analysis on a 100-year return period, the
height of the dike surrounding the Project site is designed to be more than EL +7.0 m. On the other
hand, storm water runoff from the Project site can be stored in the retention pond to be constructed
near the downstream side of the Project site as infrastructure of the Thilawa SEZ Zone A. Its capacity
in the final phase is designed as 3,500 m® considering probable rainfall of ten years. The retention
pond and its surrounding dike will be managed by MJTD, as these properties are planned to be located
in the MJTD site.
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Figure 3.4-18: Designed Dike Surrounding the Project Site and Retention Pond

(2) Prevention of Groundwater Inflow and Infiltration

The groundwater level at the Project site used for the design of landfill is set at EL +2.0 m based on
the monitoring data at the site and surrounding measurement results. Therefore, the landfill will be
constructed above EL +2.0 m. Also, the thickness of the protection layer at the bottom of the landfill
will be constructed with low permeability (k = 1 x 10°cm/s) in order to prevent physical contact
between the waste or leachate and groundwater. In addition, the groundwater pipe will be installed
below the protection layer and leak detection layer. The drainage capacity of the groundwater pipe is
18.1 m¥day in order to prepare for the maximum flow volume in case that the groundwater level rises
to the ground level. The collected drainage will flow into the drainage pit and pumped up to the
stormwater drainage system as shown in Figure 3.14-19.
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Figure 3.4-19: Groundwater Collection Pipe (Typical Section of Landfill)

3.4.8 Other Facilities

Other small-scale and/or supporting facilities, as listed in Table 3.4-4 below, will be set up.

Table 3.4-4: Description of Other Facilities

Name Size Function
Security house 5mx5m Check vehicle and guest to enter the site
Power receiving house 12mx10m Receiving power
Blower house 5mx8m Blower for wastewater treatment facility

Source: DOWA Eco-System Co., Ltd.
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CHAPTER 4: OVERALL CONDITIONS IN THE
SURROUNDING AREA

4.1 Living Environment (Pollution Status)

4.1.1 Outline of Environmental Survey in 2013

The overall conditions of air quality, water quality, soil quality, noise levels are quoted from the
Environmental Impact Assessment (EIA) Report for the Thilawa Special Economic Zone (SEZ) Zone
A Development Project by Myanmar and Japan Thilawa Development Ltd. (hereinafter referred to as
the “Reference”) which was approved by the Thilawa SEZ Management Committee (TSMC) based on
the comments of the Ministry of Environmental Conservation and Forestry (MOECAF). The summary
of the field survey for overall conditions is shown in Table 4.1-1. The location of the environmental
survey for overall conditions is shown in Figure 4.1-1.

Table 4.1-1: Summary of Environmental Survey for Overall Conditions

Category Item Description
Parameter ‘113 gk}l?é dioxide (SO,), 2) Carbon monoxide (CO), 3) Nitrogen dioxide (NO,),
Air Quality Period Two points for dry and rainy seasons (two samples in total)
Location Along the road

Thirty-one parameters for natural and living environment:
1) Temperature,2) Odor, 3) Color, 4) Electrical conductivity (EC), 5) Hardness,
6) pH, 7) Turbidity, 8) SS, 9) DO, 10) CODc,, 11) TOC, 12) BODs, 13) Oil and

_ Parameter | ¢\ oase, 14) Total Coliforms, 15) NHy-N, 16) NO,-N, 17) NOs-N, 18) T-N, 19)
Environmental Water Quality T-P, 20) Cu, 21) Zn, 22) Cd, 23) Pb, 24) Hg, 25) Ni, 26) Mn, 27) Cr (VI), 28)
Conditions Fe, 29) CN, 30) Sulfide, 31) Sulfate
(qt_lot_ed from the E Monthly (some main parameters sampled from March to August 2013 and all
(fer)grsrgmg ?;:t; TeqUENCY | harameters sampled from June to August)

Location Surface water

Total of 11 parameters:

1) Cadmium (Cd) 2) Chromium (Cry,) 3) pH 4) Mercury (Hg) 5) Lead
(Pb) 6) Arsenic (As) 7) Zinc (Zn) 8) Nickel (Ni) 9) Manganese (Mn) 10)

studies near the
Project site)
Parameter

Soil Quality Iron (Fe) 11) Copper (Cu)
Period One time sampling at one point
Location Paddy field
Parameter LAeq (A-weighted loudness equivalent)
Noise Level Period 72 hour survey during weekday and weekend

Location Two locations
Source: EIA Report for the Thilawa SEZ Zone A Development Project
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Figure 4.1-1: Location of Environmental Survey for Overall Conditions

4.1.2 Air Quality

(1) Survey Condition

According to the Reference, the results of two survey points are available near the Project site. Table
4.1-2 summarizes the survey conditions such as season, period, parameters, and method for air quality
survey. The on-site monitoring method was prepared referring to the recommendations of the United
States Environmental Protection Agency (USEPA).

Table 4.1-2: Outline of Air Quality Survey

Survey Point Season Period Parameter Method
AQM-1 Dry Dry 3 Days On-site monitoring (by
(Living Environment) Season (9-12 April 2013) Haz-Scanner EPAS
AQM-1 Rainy Rainy 7 Days 502, CO, NOz, PMio Wireless Environmental
( Along the road) Season (22-29 June 2013) Perimeter Air Station)

Source: EIA Report for the Thilawa SEZ Zone A Development Project

(2) Survey Location

The locations of survey points are shown in Table 4.1-3.

Table 4.1-3: Locations of Air Quality Survey

Sampling Point Coordinates Description of Survey Point
AQM-1 Dry N 16°40'14.6", E 96°16'31.2" | West side of the Moekyoswun Monastery compound.

AQM-1Rainy | N 16°4011.7" E 96°16'36.4" | In front of Moekyoswun Monastery, about 11.2 m away from car road.
Source: EIA Report for Thilawa SEZ Zone A Development Project
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(3) Survey Result

All of the results were below their respective target levels as shown in Table 4.1-4. Also all parameters
in the rainy season were lower than in the dry season. It is assumed that the results of lower value were
due to rainfall, which might have caught air pollutants.

Table 4.1-4: Results of Air Quality Survey in 2013

Pa(rg:rigt er Date: Sampling Point Result Target Level
so, | °t12Aprl2013 | AQMA Dry Ninimim - Miaximim | 00147 - 0.0175 004
e 221029 June 2013 | AQM-1 Rainy Minimug\-/(l?/iaximum 0.00850?3?0088
Co 91012 April 2013 | AQM-1Dry Minimug\-/(l?/iaximum 0.4326451354636 10
e 221029 June 2013 | AQM-1 Rainy Minimug\-/(l?/iaximum 0.25(1).73-1344219
No, | Pfol2Apnl2013 | AQMA Dry i - Maximim | 50375 - 00082 0.06
e 221029 June 2013 | AQM-1 Rainy Minimun?\-/(l?/.laximum O.OSZf?g.70349
pmig | 91012 April 2013 | AQM-1 Dry Minimug\-/(l?/iaximum 0.05(7)'10 Eaf)f10997 012
(o) 221029 June 2013 | AQM-1 Rainy Minimug\-/(l?/iaximum 0.03(7)50512.20600 |

Source: EIA Report for the Thilawa SEZ Zone A Development Project
4.1.3 Water Quality

(1) Survey Condition

According to the Reference, one survey point relevant to the Project is available around the Project
site. Table 4.1-5 summarizes the survey conditions such as season, month, parameters, and method for
water quality survey.

Table 4.1-5: Outline of Water Quality Survey

Survey Point | Season Month Parameters Method
Dry March Temperature, Odor, Color, EC, Hardness, pH,
Season | April Turbidity, SS, DO, COD¢,, TOC, BODs, Oil On-site measurement
W2 in2013 | May and Grease, Total Coliforms, NHs-N, NO2-N, by water quality meter
Rainy June NOs;-N, T-N, T-P, Cu, Zn, Cd, Pb, Hg, Ni, Mn, and analysis in
Season July Cr (1), Fe, CN, Sulfide, Sulfate laboratories
in 2013 | August

Note: Parameters are different in each month.
Source: EIA Report for the Thilawa SEZ Zone A Development Project

(2) Survey Location

The location of sampling points is shown in Table 4.1-6.

Table 4.1-6: Location of Water Quality Survey

Category Sagr:)ﬁ)rllltng Coordinates Description of Survey Point
Surface Water TW-2 16°40'20.46"N, 96°17'18.72"E At the creek which crosses the car road.

Source: EIA Report for the Thilawa SEZ Zone A Development Project

(3) Reference Standard

Since there is no official standard for surface water quality in Myanmar and the Reference did not
cover quantitative target levels for surface water in its scope, the reference standards for surface water
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quality related parameters, which the Project proponent surveyed, were taken from countries of the
Association of Southeast Asian Nations (ASEAN) countries near Myanmar (such as Vietnam and
Thailand) and Japan, as shown in Table 4.1-7.

Table 4.1-7: Reference Standards for Surface Water Quality

No. Parameter Unit Japan Vietham Thailand
1 Temperature °Cc - - -

2 Water level m - - -

3 Flow rate m/s - - -

4 Odor - - - -

5 Color - - - -

6 Electrical conductivity uS/cm - - -

7 pH - 6.0-8.5 55-9 5-9
8 BODs - 8.0 15.0 2.0
9 CODcr mg/L as CgDMn 30 -
10 SS mg/L 100 50 -
11 Turbidity NTU - - -
12 Hardness mg/L - - -
13 TDS mg/L - - -
14 DO mg/L >=2 >4 >4

- 5,000 7,500 20,000

15 | Total coliform cR100mL | o5 MPN/L00 mL | as MPN/100 mL_| as MPN/L0O mL
16 Total nitrogen (T- N) mg/L - - -
17 Nitrite-nitrogen (NO,-N) mg/L 10 0.04

18 Nitrate-nitrogen (NO3-N) mg/L (NO,-N+NO3z-N) 10 5
19 Ammonium nitrogen (NH4-N) mg/L - 0.5 as ’\?ii_N
20 Total phosphorous (T-P) mg/L - - -
21 Phosphorous phosphate (PO4-P) mg/L - - -
22 Oil and grease mg/L - 0.1 -
23 Phenol mg/L - 0.01 0.005
24 Sulfide mg/L - -
25 Sulfate mg/L - - -
26 Hydrogen sulfide (H,S) mg/L - - -
27 Formaldehyde mg/L - - -
28 Free chlorine mg/L - - -
29 Total organic carbon mg/L - - -
30 Cyanide (CN) mg/L ND 0.02 -
31 Mercury (Hg) mg/L 0.0005 0.001 0.002
32 Lead (Pb) mg/L 0.01 0.05 0.05
33 Cadmium (Cd) mg/L 0.003 0.01 gggg
34 Arsenic (As) mg/L 0.01 0.05 0.01
35 Trivalent chromium (Cr (111)) mg/L - 0.5 -
36 Hexavalant chromium (Cr(VI)) mg/L 0.05 0.04 0.05
37 Total chromium (Cr) mg/L - - -
38 Copper (Cu) mg/L - 0.5 0.1
39 Zinc (Zn) mg/L - 1.5 1.0
40 Selenium (Se) mg/L 0.01 - -
41 Nickel (Ni) mg/L - 0.1 0.1
42 Manganese (Mn) mg/L - - 1.0
43 Iron (Fe) mg/L - 15 -
44 Barium (Ba) mg/L - - -
45 Boron(B) mg/L 0.8 - -

*1) To be adopted to the water sample whose hardness is more than 100 mg/l as Ca CO3

Source: Environmental quality standard 1971, Japan for conservation of the living environment (Class D for rivers: Industrial Water
2, Agricultural Water and Uses Listed E) and the protection of the human health
Surface Water Quality Standard, QCVN 08:2008/BTNMT, Vietnam (B1: Standard for Irrigation Purpose)
Surface Water Standards 2009 Thailand (Class 3: Standard for Agricultural Purpose)

Source: EIA Study Team

(4) Survey Results

Table 4.1-8 shows the results of the water quality survey at TW2. As for general parameters, the
results of suspended solids (SS) exceeded the water quality standard in Japan and Vietnam. There are
two possibilities for exceeding the environmental standards: 1) natural origin (e.g., soil condition), and
2) derived from human activity (e.g., construction, bare land, and unpaved road).
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As for heavy metals, toxic, and other parameters, of all available water quality standards, only lead
and cadmium in May and July, respectively, slightly exceeded their respective standard values. The
results in the other months were below the standards. As for oil and grease, cyanide was not able to be
analyzed to compare with its corresponding water quality standard due to capacity limitation of the
laboratory at that time. The other parameters were far lower than their corresponding standards. Thus,
the water quality of the survey point was not polluted and generally good.

Table 4.1-8: Results of Water Quality Survey at TW2

2013 Environmental Standard
Parameters (Unit)
March April May June July August Japan Vietnam Thailand
Temperature (°C) - - - 27.39 27.25 26.5 - - -
Odor - - - Not objectionable - - -
Color - - - Clear Clear Clear - - -
(Edg(/:gr;c)al Conductivity ) } } 48 53 62 B B B
pH - - - 72 73 74| 6.0-85 5.5-9.0 5.0-9.0
BODs (mg/L) - - - 3.0 25 25 8.0 15 2.0
CODer (mg/L) . . - 2.36 0.736 1.10 5 30 -
as CODwp
SS (mg/L) - - - 91 73 270 100 50 -
Turbidity (NTU) - - - 236 98.5 651 - - -
Hardness (mg/L) - - - 120 100 20 - - -
DO (mg/L) - - - 4 46 45 >=2 >4 >4
R 3 3 4
;rl\ats:\j?folg[%;ns - B B 17x10° B 4.0x10° as?/]gN)jlg)-(())mL asK/]EN)jlg)-(())mL as%/]gN)jlg)-(())mL
Total Nitrogen (mg/L) - - - 8.1 8.2 8.1 - - -
Nitrite (NO2-N) (mg/L) 7.6 ND 13 15 13 13 10 0.04 -
Nitrates (NO3-N) (mg/L) ND ND ND 42 ND ND 10 5
&ﬂ?_?\?;‘éﬁg’)‘l'_t;oge” ND ND 0.25 ND ND ND - 05 05
Total Phosphorous (mg/L) - - - ND ND ND - - -
Oil and Grease (mg/L) <1 2 <1 <1 1 2 - 0.1 -
Sulfide (mg/L) ND ND ND ND ND ND - - -
Sulfate (mg/L) 100 100 100 ND 5 40 - - -
Total Organic Carbon } } R 4.9 5.3 a1 B R R
(mg/L)
Cyanide (CN) (mg/L) <0.05 <0.005 <0.05 <0.05 <0.05 <0.05 ND 0.02 -
Mercury (Hg ) (mg/L) ND 0.0002 0.0011 0.0001 0.0009 0.0021|  0.005 0.001 0.002
Lead (Pb) (mg/L) 0.003 ND 0.062 0.009 0.05 0.010 0.01 0.05 0.05
Cadmium (Cd) (mg/L) 0.0044|  0.0007 ND|  00013|  00152|  0.0004| 0.003 0.01 8 -ggg
Hexavalent Chromium
(CrvI) (mo/L) ND ND ND ND ND ND 0.05 0.04 0.05
Copper (Cu) (mg/L) 0.04 ND 0.28 0.18 ND ND - 05 0.1
Zinc (Zn) (mg/L) ND ND ND ND ND ND - 1.5 1.0
Nickel (Ni) (mg/L) <0.01 0.01 0.01 <0.01 0.01 <0.01 - 0.1 0.1
Manganese (Mn) (mg/L) ND 0.1 0.1 ND ND ND - - 1.0
Iron (Fe) (mg/L) 0.001 5 0.094 0.05 0.05 4 - 1.5 -

*1) To be adopted to the water sample whose hardness is more than 100 mg/l as Ca CO3

Note: The results were rounded up or rounded off using a appropriate number of significant figures for each parameter.

Source: Environmental quality standard 1971, Japan. It concerns the conservation of living environment for agricultural use and protection

of human health.

Surface Water Quality Standard (QCVN 08:2008/BTNMT), Vietnam B1: Standard for Irrigation Purpose
Surface Water Standards 2009 Thailand Class 3: Standard for Agriculture Purpose
EIA Report for the Thilawa SEZ Zone A Development Project
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4.1.4 Soil Quality

(1) Survey Condition

According to the Reference, one survey point relevant to the Project is available around the Project
site. Table 4.1-9 summarizes the survey conditions such as date, parameters, and method for soil
quality survey.

Table 4.1-9: Outline of Soil Quality Survey

Survey Point Survey Date Parameters Method
. pH, Cd, Cu, Zn, Mn, Pb, As, Fe, Cr, | Standard operating procedure of U.S. EPA
ST-2 29 April 2013 .
Hg, Ni (SOP-2012, SOP2016, and SOP 2003)

Source: EIA Report for the Thilawa SEZ Zone A Development Project

(2) Survey Location

The location of the sampling points is shown in Table 4.1-10.

Table 4.1-10: Location of Soil Quality Survey

Sampling . L .
Point Name Coordinates Description of the Survey Point
o rm N on o .. | Site in the paddy field in Thilawa SEZ.
ST-2 N 16°40332.79",E 9671713.57 It is located about 20 m west of Thanlyin-Kyauktan Road.

Source: EIA Report for the Thilawa SEZ Zone A Development Project

(3) Reference Standard

Since there is no official standard on soil quality in Myanmar and the Reference did not cover the
guantitative target levels for soil in its scope, the reference standards for soil quality related to the
parameters the Project proponent surveyed are quoted from ASEAN countries near Myanmar
(Vietnam and Thailand) and Japan as shown in Table 4.1-11.

Table 4.1-11: Reference Standards for Soil Quality

. Environmental Standard
No. Parameter Unit
Japan” Thailand® Vietnam?
1 pH - - - -
2 Cadmium (Cd) mg/kg 150 37 2
3 | Copper (Cu) mg/kg 125% - 50
4 Zinc (Zn) mg/kg - - 200
5 Manganese (Mn) mg/kg - 1,800 -
6 Lead (Pb) mg/kg 150 400 70
7 Arsenic (As) mg/kg 150 3.9 12
8 Iron (Fe) mag/kg - - -
9 Chromium (Cr) mag/kg 250 300 -
10 | Mercury (Hg) mag/kg 15 23 -
11 | Nickel (Ni) mg/kg - 1,600 -

Source: 1) Detailed Enforcement Regulations of Soil Contamination Countermeasures Act, 2002, Japan
2) Environmental Quality Standards for Soil Pollution, 1991, Japan
3) Soil Quality Standard for Other Purposes, 2004, Thailand
4)Regulation for Implementing the Law on Soil Contamination Countermeasures”
QCVN 03: 2008/BTNMT, Vietnam. It is applied as “farm land”.
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(4) Survey Results

The results of soil quality analysis are presented in Table 4.1-12. The results of copper and lead
slightly exceeded the soil quality standards in Vietnam. However, these results were far below other
countries’ environmental standards. These results could be evaluated as no lead or copper
contamination that could lead to environmental and health impacts. For the other parameters, the
results shown in Table 4.1-12 were below their corresponding standards.

Table 4.1-12: Results of Soil Quality Analysis at ST2

Result Environmental
No. Parameter Unit Standard
ST2 | Japan® | Thailand® | Vietnam®
1 pH - 6.2 - - -
2 Cadmium (Cd) | mg/kg | 0.004 150 37 2
3 Copper (Cu) | mg/kg | 80 1252 - 50
4 Zinc (Zn) mg/kg 105 - - 200
5 | Manganese (Mn) | mg/kg 15 - 1,800 -
6 Lead (Pb) mg/kg 80 150 400 70
7 Arsenic (As) mg/kg ND 150 3.9 12
8 Iron (Fe) mg/kg | 5,280 - - -
9 Chromium (VI) | mg/kg ND 250 300 -
10 Mercury (Hg) mg/kg | 0.002 15 23 -
11 Nickel (Ni) mg/kg 10 - 1,600 -

Remarks: ND: Not detected
Source: 1) Standard of Soil Contamination Countermeasures Act, 2002, Japan
2) Environmental Quality Standards for Soil Pollution, 1994, Japan
3) Soil Quality Standard for Other Purposes, 2004, Thailand
4) Regulation for Implementing the Law on Soil Contamination Countermeasures
QCVN 03: 2008/BTNMT, Vietnam. It is applied as “farm land”

4,15 Noise Level

(1) Survey Condition

The measurement of noise levels was conducted in reference to the recommendation of the
International Organization for Standardization (ISO) in ISO 1996-1:2003 and 1SO 1996-2:2007. Noise
level surveys were conducted in April and June 2013. The results of such are shown in Table 4.1-13
and Table 4.1-14.

Table 4.1-13: Survey Parameters and Related Standard for Noise Level

- A-Weighted Loudness

No. Parameter . Period Equivalent (LAeq) dB
1 | Areaadjacent to a road Daytime (6:00-22:00) 70
(Along the road) Nighttime (22:00-6:00) 65
’ Residential area Daytime (6:00-22:00) 55
(Living environment) | Nighttime (22:00-6:00) 45

Source: Environmental Quality Standards for Noise, 1998, Japan

Table 4.1-14: Sampling Duration for Noise Level Survey

Sample Point Duration Date and Time
. - 1st: 7 April 2013 (Sunday) to 10 April 2013(Wednesday)
N-2 72 hrx 2 times 2nd: 23Ju