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1 EXECUTIVE SUMMARY

1. Introduction

Myanmar Than Taw Myat Co., Ltd set up between Than Taw Myat Co., Ltd and Yunan Jiansheng
investment Co., Ltd with the ratio of (51:49) for implementation of the Double Rhinos cement plant
(Dry Process), installed capacity of 20000 ton of clinker per day. Cement Plant is operating the installed
capacity of 5,000 metric tons of clinker per day; 24 hours (1.5 million tons of clinker per year) included

the process from limestone crushing plant to cement packing as well as loading facilities.

Myanmar Than Taw Myat Co., Ltd. applied the mine permission to Ministry of Natural Resources and
Environmental Conservation (MONREC) for the two sites of Than Taw Myat Mountain (Kyaukse
Township) though there has already got the permission for the two sites of Than Taw Myat Mountain
that is producing the limestone to use in the existing cement plant. Then, the permission for the Than

Taw Myat Mountain has granted on 3" December 2014.

Cement Plant will propose to expand the installed capacity of 10000 ton of clinker per day. Thus, No.2
new cement production line of 5000 t/d clinker is to be constructed in parallel with the existing cement
plant (5000 t/d clinker production). Due to the demand of raw material becomes high with the increase
of production capacity, Myanmar Than Taw Myat Co., Ltd. applied the mine permission to Ministry of
Natural Resources and Environmental Conservation (MONREC) for the two sites of Taung Ni Ma
Mountain (Kyaukse Township). The permission for the Taung Ni Ma Mountain has granted in 28"

January, 2016.

Than Taw Myat Mine Site is located about 12 km, East of the Kyaukse Town, East, South East and
South of the Than Taw Myat Mountain (Map Index: 93C/2&6). In Than Taw Myat Mountain, No-1
mine site is about 101.23 acres and it is situated in Map Index No. (A 745167, B 745172, C 758174, D
759172) and No-2 mine site is about 29 acres and it is situated in Map Index No. (A-753177, B-753182,
C-756182, D-756177).

Project Proponent

Proponent Name: Myanmar Than Taw Myat Co., Ltd.

Contact name of Proponent: U Thu Ta Soe

Deputy General Manager (Planning)

Proponent’s address for Double Rhinos Cement Factory
correspondence: Kyaukse Industrial Zone,
Kyaukse Township, Mandalay Region, Myanmar

Telephone(fixed/mobile): +959 792074600
+959 792074500




E-mail ttmcement@gmail.com

Following Table shows relevant organization of project implementation and implementation
organizations of EIA.

Project proponent Myanmar Than Taw Myat Co., Ltd

Implementation organizations of EIA Sustainable Environment Myanmar Co., Ltd. & Resource &

Environment Myanmar Co., Ltd.

2. Policy, Legal and Institutional Framework

EIA Report shall include an EMP. The primary objective of the environmental management and
monitoring is to record environmental impacts resulting from the project activities and to ensure
implementation of the “mitigation measures” identified earlier in order to reduce adverse impacts and
enhance positive impacts from specific project activities. The company shall undertake the following
policy and legislation.

EIA Policy

=  To minimize the environmental impacts

= To control noise pollution and air pollution

= To dispose solid waste systematically

= To maintain oil, fuel, and lubricant systematically
= To organize monitoring committee

= To allocate budget for EIA operating system, according to EIA procedure
SIA Policy

= To avoid agricultural land during operation
= To maintain and improve local transportation
= To avoid historical and cultural buildings of rural area

= To implement CSR programs
HIA Policy

= To control air pollution in the surrounding area
= To minimize noise pollution in and around the project area

= To operate health insurance for local people
EMP Policy

= To follow up the environmental impacts assessment
= To prepare management plan

= To operate mitigation activities that describe in EMP
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2.1  Other Related Environmental Regulations and Policies

Other laws and policies on environmental management and protection in Myanmar that are applicable

to the limestone production for own cement are presented in the following.

No Law, Regulation or Guidelines

1 | Constitution of the Republic of the Union of Myanmar 2008

2 | National Environmental Policy (2019)

3 | Environmental Conservation Law, 2012 (Section 7 (a), (b), (c), (d), (e), 14, 15,16)

4 | Environmental Conservation Rules, 2014 (Rule 51, 52, 53, 56, 58, 61, 69)

5 | EIA Procedures, 2015 (Article 102 — 110, 113, 115, 117)

6 | National Land Use Policy (2016)

Guidelines

7 | National Environmental Quality (Emission) Guidelines (2015)

8 | National Ambient Water Quality Guidelines (in preparation)

Forestry/Biodiversity

9 | Forest Policy 1995

10 | Forest Law (2018) (Article 12 and 16)

11 | Forest Rules 1995 and Amending 1998

12 | The Protection of Wildlife and Protected Areas Rule 2002

13 | The protection of Biodiversity and Protected Area Law, 2018

(Section 39, 40 and 41)

14 | The Conservation of Water Resources and Rivers Law 2006 and Amending Law 2017

15 | Underground Water Act (1930)

16 | The Conservation of Water Resources and Rivers Rules 2013 and Amending 2015

17 | Myanmar Climate Change Strategy and Master Plan 2018-2030

Protection of Ethnic Nationalities and Cultural Property

18 | The Protection and Preservation of Cultural Heritage Regions Law (2019)

19 | The Ethnic Rights Protection Law (2015) Rules (2019) (Article -5)

20 | Protection and Preservation of Ancient Monuments Law (2015)

21 | The Protection and Preservation of Antique Objects Law, 2015. (Section —12)
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Public Health and Safety

22 | The Public Health Law (1972) (Section- 2)

23 | The Prevention and Control of Communicable Diseases Law, 1995 (Section 3 (a) (b), 4, 9, 11)

24 | Traffic Safety and Motor Vehicle Management Law, 2020

Pollution Prevention

25 | Explosives Substance Act (1908) (Amended in 2001)

26 | Prevention of Hazard from Chemicals and Related Substances Law (2013)

27 | The Occupational Explosive Material Law (June 2018)

Mining

28 | The Law amending the Myanmar Mines Law (2015) and Mining Rule (2018)
Mines Law-Article 13e (1), (2),

Ming Rules- 51c (large-scale), 67¢ (medium-scale) and 85c (small scale), 153, 154c, Article 13 (c and
f).

29 | Order for Permit Holder to comply with prevention of Detrimental Effects on the Environment due to
Mining Operations (2004)

Investment Laws

30 | Myanmar Investment Law (MIL) (2016) and Myanmar Investment Rules (MIRule) (2017)

Mining Sector’s Art.36 and Art. 41

31 | Myanmar Insurance Law (1993)

Labor Law

32 | Minimum Wages Law (2013)

Art 12(a), Art. 14(e), Art 14(f) and Art 14(h).

33 | The Payment of wages Law, 2016 (Section 3, 4, 5, Chapter 3, Section 3, 7)

34 | Labor Organization Law (2011)

35 | Settlement of Labor Dispute Law (2012) and Amending Law (2014)

36 | Employment and Skills Development Law (2013)

37 | Social Security Law (2012)/ Came into force 1 April 2014

38 | Workmen’s Compensation Act, 1923

39 | The Leave and Holiday Act, 1951; Amendment in 2014 (Section 3, 4, 5, 7 (a))

40 | Rights of Persons with Disabilities Law (2015). Rules currently under internal discussion between
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Ministry of Social Welfare and PWD groups (2017)

41 | Child Right Law (2019)

Occupational Health and Safety

42 | The Fire Force Law (2015) (Section-25 a and b)

43 | Occupational Health and Safety Law 2019

Section 12, 26 (a) to (R), 27 to 29, 31, 33, 34, 49 (a) to (€) & 50.

Land Law and Land Tenures

44 | Farmland Law (2012) and Farmland Rules (August 2012). Currently under revision in Parliament.

45 | The Vacant, Fallow, and Virgin Lands Management Law (2012) and Amending Law (2018) and the
Vacant, Fallow, and Virgin Lands Management Rules (August 2012)

46 | Land Acquisition, Resettlement, and Rehabilitation Law (2019)

Criminal Matters

47 | Penal Code (1861) and Amending Law 2016

2.2 International Conventions, Treaties and Agreements

Myanmar is a signatory to several international conventions, treaties and agreements. Those potentially
relevant to the project should be presented and the main elements relevant to the project’s preparation
and implementation should be summarized. A list of the relevant conventions, treaties and agreements

that concerned with the present project is presented below:

Regional

1 ASEAN Agreement on Transhoundary Haze Pollution

International

1 | United Nations Framework Convention on Climate Change, New York, 1992 (UNFCCC)

2 | Vienna Convention for the Protection of the Ozone Layer, Vienna, 1985

3 | Montreal Protocol on Substances that Deplete the Ozone Layer, Montreal, 1987

4 | London Amendment to the Montreal Protocol on Substances that Deplete the Ozone Layer, London,
1990

5 | Convention on International Trade in Endangered Species of Wild Fauna and Flora, Washington, D.C.,

1973; and this convention as amended in Bonn, Germany,1979 (CITES)

6 | Kyoto Protocol to the Convention on Climate Change, Kyoto, 1997
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2.3

Ambient quality guidelines

Environmental Quality Standards

Parameter Averaging Period Guideline Value pg/m?
Nitrogen dioxide 1-year 40
1-hour 200
Ozone 8-hour daily maximum 100
Particulate matter PM10a 1-year 20
24-hour 50
Particulate matter PM2.5b 1-year 10
24-hour 25
Sulfur dioxide 24-hour 20
10-minute 500
Source:National Environmental Quality (Emission) Guidelines, 2015
Wastewater, storm water runoff, effluent and sanitary discharges
Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/l 50
Ammonia mg/l 10
Arsenic mg/l 0.1
Cadmium mg/l 0.1
Chemical oxygen demand mg/l 250
Chlorine (total residual) mg/l 0.2
Chromium (hexavalent) mg/l 0.1
Chromium (total) mg/l 0.5
Copper mg/l 0.5
Cyanide (free) mg/l 0.1
Cyanide (total) mg/I 1
Fluoride mg/I 20
Heavy metals (total) mg/I 10
Iron mg/l 35
Lead mg/l 0.1
Mercury mg/l 0.01
Nickel mg/l 0.5
Oil and grease mg/l 10
pH S.Ua 6-9
Phenols mg/l 0.5
Selenium mg/l 0.1
Silver mg/l 0.5
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Parameter Unit Guideline Value
Sulphide mg/l 1
Temperature increase °C <3b
Total coliform bacteria 100 ml 400
Total phosphorus mg/l 2
Total suspended solids mg/l 50

Source: National Environmental Quality (Emission) Guidelines, 2015

Target Noise Level

One Hour LAeq (dBA)
Receptor
Daytime Nighttime
07:00 —22:00 22:00 - 07:00
Residential, institutional, educational 55 45
Industrial, commercial 70 70
Source:National Environmental Quality (Emission) Guidelines, 2015
Ambient Water Quality standard for the protection of Aquatic Life
Parameter Units Concentration Reference
Aluminum mg/I 0.005 (if pH<6.5) Australian and New Zealand
0.1 (if pH>6.5) guidelines for fresh and marine
water quality (2000). Australian
and New Zealand Environmental
Conservation Council.
Water Quality Guidelines for the
Protection of Aquatic Life (2016).
Canadian Council of Ministers of
the Environment.
Metal mining technical guidance
for environmental effects
monitoring (2012).
Environmental Canada.
Ammonia mg/l 0.02 As above
Arsenic mg/I 0.05 As above
Boron mg/I 0.5 As above
Cadmium mg/I 0.0002 As above
Chloride mg/l 0.86 As above
Chromium 0.01 As above
(hexavalent) mof
Chromium (trivalent) mg/l 0.0089 As above
Coliforms (Total) MPN/100ml 5000 As above
Coliforms (Faecal) MPN/100ml 1000 As above
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Color mg/I Not significantly Higher As above
that seasonally adjusted
background value
Copper mg/l 0.002 As above
Cyanide (Free) mg/l 0.005 As above
Dissolved Oxygen mg/I 6 As above
Ethanol mg/I 1.4 As above
Fluoride mg/l 0.2 As above
Iron mg/I 0.3 As above
Lead mg/l 0.001 As above
Manganese mg/l 0.05 As above
Mercury mg/I 0.0001 As above
Molybdenum mg/I 0.073 As above
Naphthalene mg/l 0.016 As above
Nickel mg/l 0.015 As above
Nitrate mg/l 5 As above
Nitrite mg/l 0.06 As above
Oil & Grease Substantially absent, no As above
) iridescent sheen
pH - 6.5-9 As above
Phenols mg/l 0.004 As above
Phosphorus mg/l 0.15 As above
Selenium (total) mg/l 0.005 As above
Sliver mg/l 0.0001 As above
Sulphide mg/I 0.002 As above
Temperature °C <2 increase As above
Thallium mg/l 0.004 As above
Total Suspended Solids mg/I 10 As above
Tributyltin mg/I 0.000008 As above
Turbidity - <10%change As above
Uranium mg/l 0.015 As above
Zinc mg/l 0.005 As above
Source: Environmental Compliance Certificate Template
Drinking Water Quality Standards
Parameter Units Concentration Reference
Aluminum mg/l 0.2 National drinking water quality
standard 2014. Ministry of
Health, Myanmar.
Ammonia-Nitrogen mg/I 15 As above
Antimony mg/Il 0.02 As above
Arsenic mg/Il 0.05 As above
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Barium mg/l 0.7 As above
Boron mg/Il 24 As above
Cadmium mg/l 0.003 As above
Calcium mg/l 200 As above
Chloride mg/l 250 As above
Chromium mg/Il 0.05 As above
Coliforms (Total) MPL/100mlI 3 As above
Coliforms (Faecal) MPL/100mlI 0 As above
Color TCU 15 As above
Copper mg/l 2 As above
Cyanide mg/l 0.07 As above
Fluoride mg/I 15 As above
Hardness mg/L as CaCO3 500 As above
Iron mg/I 1 As above
Lead mg/I 0.01 As above
Magnesium mg/I 150 As above
Manganese mg/I 0.4 As above
Mercury (total) mg/I 0.001 As above
Nickel mg/I 0.07 As above
Nitrate (as NO3) mg/I 50 As above
Nitrate (as NO2) mg/I 3 As above
Odor - Acceptable/ No As above
objectionable odor
pH - 6.5-8.5 As above
Selenium mg/l 0.04 As above
Sodium mg/l 200 As above
Sulphate mg/Il 250 As above
Sulphide mg/I 0.05 As above
Taste - Acceptable/ No As above
objectionable taste
Total dissolved Solids mg/I 1000 As above
Turbidity NTU 5 As above
Uranium mg/l 0.03 As above
Zinc mg/l 3 As above

Source: Environmental Compliance Certificate Template
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3. Project Description

Than Taw Myat Mine Site is located about 12 km, East of the Kyaukse Town, East, South East and
South of the Than Taw Myat Mountain. The project area is also situated in one-inch topographic Map
Index: 93C/6 of Myanmar Survey Department. In Than Taw Myat Mountain, No-1 work site is about
101.23 acres and No-2 work site is about 29 acres. Than Taw Myat Mountain (limestone) is produce
14.0 million metric ton (approximate) for the production line of 10000 ton/day clinker and consumed
approximately 10 years.

3.1 Mine Development (Pre-construction phase and Construction Phase)

The first step in open cut mining is to gain access to the limestone deposit. This achieved by removing
the layer of earth, vegetation, and rock unsuitable for product-collectively referred to as overburden
with the use of backhoe excavator. The overburden transferred to the storage site for potential use in
later of the construction works and road. After the approach ramp, mine haulage ramps constructed for

explosion of the Than Taw Myat Mountain.
3.2 Mine Operation
The processes and operation of limestone mine list are below.

= Mining Method

= Drilling and blasting

= Loading and hauling

= Crushing and Conveying

Mining Method

Open pit (open cut) mining method is the best suitable method for present limestone production because
Than Taw Myat mountain has large deposit (resource tonnage is 51 million tonnage) and low production
costs. According to the limestone mine occurrence status and the mining area topography condition,
this mine is open pit (open cut) mining, using the top-down level of stratification, and use trucks to

transport limestone.
Drilling and Blasting Activities

The design of blasting pattern is show in the following:

= Production work = 17388 M ton/round

= Drill hole diameter =75mm

= Hole depth =15 m (Bench height = 14 m)
= Burden distance =4m

= Spacing =5m

= Stemming =5m
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= Charged length
= Blast hole
= Use of Explosive

Mining Schedule

=10m

= approx. 23 holes (17388 ton/blast)
= 0.25 kg/ton of Emulsion explosive

1 Month
Week 1 Week 2 Week 3 Week 4
Frequency 4 times 4 times 4 times 4 times
Time 17:00 17:00 17:00 17:00

Haulage and Transportation Facilities

Blasted limestone has loaded with backhoe and front-end wheel loader to the truck. Dump truck is

transport to the primary crusher after mine extracting. For the hauling purposes, 30 numbers of FOTON

rear dump truck (32 ton capable) is used in transporting to the primary crusher after mine extracting.

Working Time in Limestone Mine

Operation Activities

Working Shift

Drilling and Blasting

7:00 — 11:00 (4 Hour)

13:00 — 17:00 (4 Hour)

Crushing and Conveying

7:00 — 15:00 (8 Hour)

15:00 — 23:00 (8 Hour)

3.3  Topsoil and Overburden

Overburden and inter-burden were not observed in Than Taw Myat Mountain. Because Than Taw Myat

Mountain’s upper layers of rock are qualified limestone, there is no waste rock generation in limestone

production. The amount of soil generated from mining is very rare because there have few plantation

soils and no top soil at the Than Taw Myat Mountain.
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4, Project Alternatives

An analysis of project alternatives for these projects is to determine the best method of achieving project
objectives while minimizing environmental and social impacts. The analysis brings environmental and
social considerations, providing the main opportunity to avoid and, if avoidance is not possible,
minimize adverse environmental impacts and risks. A rigorous analysis of alternatives can also reduce
the project cost, assist in gaining greater public support for the project, and improve the likelihood of

project approval.

= No Project Alternative
= Alternative Technologies

= Alternative Locations
4.1  Description of the Preferred Alternative

Open pit (open cut) mining method is the best suitable method for production limestone according to
the ore body: Than Taw Myat Mountain has large, the high production rate; 80% of the raw material
limestone is needed for cement plant and depend on production rate. Open pit (open cut) mining method
is occurred higher land disruption, ecology damage, noise and vibration pollution but land reclamation
is prepared and noise and vibration is depend on explosive charge so using suitable drilling and blasting
pattern.

5. Description of Natural and Social Environment

The following section briefly describes the surrounding environments such as physical environment,
biological environment and socioeconomic profile that characterize the potential area of influence of

the present project.

51  Physical Components

Climate and Meteorology There is no weather station at Kyaukse and hence meteorological data of
Mandalay are used to analyze the climate condition of the Kyaukse mining
area. The climate of this area is controlled by the geographical location, relief

and the periodical shifting of monsoon winds.

Topography The limestone mountain area is isolated hill that exposed in the flat region
although the area is at western part of Shan Plateau range. The surrounding
region is mainly occupied by the low land in the eastern part of central low
land area. The general elevation of the flat area is about 270 feet above mean
sea level and the general elevation of Than Taw Myat mountain is about 1500

feet above mean sea level.

Geology and Seismology The present limestone mine lies in the western margin of the Eastern

Highlands of Myanmar. The eastern highland comprises the western margin
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of the Shan Plateau, a segment of the Shan Scarps forming a belt of steep N

to NNW-trending linear valleys and ridges.

Soils

The soil cover of Kyaukse plain is complicated depending upon the
geomorphologic condition of the township. The following are the main types
of soils, which are found in Kyaukse Township such as Orthic Acrisols,

Chromic Cambisols and Pellic Vertisols.

Natural Hazard (Earthquake)

According to the seismic zone map of Myanmar 2005, the project site is

located in Zone IV (Severe Zone, with probable intensity range of 0.3 — 0.4
9).

Hydrology Situation

Kyaukse Township is situated in the eastern part of the Dry zone of central
Myanmar. The Zawgyi, Panlaung and Samone Rivers flow from southeast to
northwest in the Kyaukse Township. Most of the water resources in the area
are freshwater. It can be used for drinking water and irrigation water.

Groundwater is also used for drinking water.

Summary of Physical Environmental Survey

Four points

S0O;,, CO, NOy, PM 2.5, PM 10, Nitric oxide, Relative Humidity,

Temperature, Wind speed and Wind direction

Air Quality Number of

& Meteorology samples
Parameter
Period

For 24 hours duration at one time

The average values of ambient gaseous levels for 24 hours air quality monitoring is shown
in Section 6, Table 6.7. According to the survey results, the average 24-hour period for
PM2.5, PM10 and SO2 concentrations are within the Myanmar National Environmental
Quiality (Emission) Guidelines. SO2 concentration of AQ-1 are higher than the applied
standard because of industrial zone and PM 10 of AQ 4 are slightly higher than the applied
standard because of main industrial road traffic. The CO, NO and NO2 value is not

specified in the Myanmar emission guidelines.

Noise Level Number of

samples

Four points

Parameter

LAeq (A-weighted loudness equivalent)

Period

For 24 hours duration at one time

The results are compared with “Industrial, Commercial” environment of Myanmar

National Environmental Quality (Emission) Guideline. By means of the calculated results,
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daytime and nighttime noise level result of N-1, N-2, N-3, and N-4 are lower than the

applied standard within the survey period.

Surface Water Number of | Two points
Quality samples
Parameter BOD, COD, TSS, Oil & Grease, Total Coliform Bacteria, Total Nitrogen
and Total Phosphorus, pH, ORP, DO, EC, TDS, water temperature, flow
rate, Turbidity
Period One time
The in - situ and laboratory results of the surface water is well within the guideline.
Groundwater Number of Three points
Quality samples
Parameter pH, ORP, DO, EC, TDS, water temperature, water depth, Turbidity,
BOD, COD, TSS, Oil & Grease, Total Coliform Bacteria, Total Nitrogen
and Total Phosphorus
Period One time
The in - situ and laboratory results of the groundwater is well within the guideline.
Soil Quality Number of Four points
samples
Parameter pH, Cadmium, Chromium, Copper, Mercury, Lead, Zinc, Arsenic,
Fluoride, Boron and Selenium
Period One time
Chemical properties for soil was analyzed in the laboratory of Land Use Department of
Yangon Region. The results of soil quality survey are lower than the applicable guideline.
Vibration Number of Four Points
samples
Parameter Lvmax
Period For 24 hours duration at one time

According to the calculated results, all vibration level (Lvmax) V1, V2, V3 and V4 are

lower than the applied standard.
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5.2  Biological Components

Flora Within the Area of Than Taw Myat Taung limestone mine Project, there are four

major habitat types observed namely (1) agricultural land and (2) Shrub Land (3)
Bare Land and (4) Residential area. The list of 52 plant species recorded from
Than Taw Myat Taung, and their surrounding area were presented in the Section
6, Table (6.27).

Fauna During the survey period, 10 Species of Mammal, 13 Species of Herpetofauna,

17 Butterfly species, 3 Dragonfly species, 2 species of Snail and 46 species of
Bird in the survey area. Based on the Globally Threatened species IUCN Red List

(2022), there were no threatened species in this area.

5.3  Socio Economic Components

Administrative Organization The project area is located in Kyaukse Township situated in Mandalay

and Limits Region. Itis under the direct administration of Kyaukse District situated
in Mandalay region. The studied areas of the project are under the
administration of Kyaukse Township.

Social Profile

There are nine villages in the project AOI for social study namely Hpo Kone Village, Hmaing Pan Village,

Yae Kyi Village, Hpyauk Seik Pin Village, Yae Hpyar Taw Village (E), Yae Hpyar Taw Village (W), Ka Lay

Village, Myin Twin Village, and Thin Ga Ton Village.

Demography

In the studied area, total household of nine villages is 3082. Based on
the field survey, the total population is 11062. Of these, 5,835 were
males and 5,227 were females. The total population of studied area

represents 4.3 percent of the total population of Kyaukse Township.

Gender

Within the studied area, there are more male with 52.75 % than female

with 47.25 %. It is observed that gender is almost equally distributed.

Religion

Buddhism is dominant in the studied area. All the respondents in the

survey are Buddhists.

Education

Based on the survey results, primary education is mostly found in nine
studied villages. Second largest education level in the studied area is

monastic education followed by middle school.

Communities

Within the studied area, most of the people are the farmers. The second
largest community is the casual labor. There are the people who are

working as private staffs at the factories in the Kyaukse Industrial Zone.

Vulnerable groups

In the studied villages, as vulnerable, there are the persons who have
chronic disease, the persons who are mentally disabled and physically

disabled, elderly over 60 years old without adult working household
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member, female household head with juvenile child and orphans are
observed. Among these, female household head with juvenile child and
orphans is found as 1.3% of the total population of the studied villages.
The rests are less than 0.5 %. However, their vulnerability is neither

amplified by the project activity nor it has any significant effect.

Ethnic minorities According to the Township Profile, majority of the people in the
Kyaukse township is Burmese. Also in the studied area, the majority is

Burmese, and all the respondents are Burmese.

Political and social organizations | Within the studied villages, there is not any political and social

organizations.

Economic Profile

Within the studied villages, agriculture is the main economic activity and there are some who are working as
casual labor. As the studied areas are situated near Kyaukse the Industrial Zone, some work at the factories in

the Industrial Zone

Employment According to the survey, within the villages, most are doing agricultural
works for living. But some from Yay Kyi, Hpyauk Seik Pin, Ka Lay and
Thin Ga Ton are at the abroad and most of them work at China.
Concerned with working at the abroad, the persons from Thin Ga Ton

are more than other villages.

Household income In the studied area, according to the survey results, it is mostly found
that average income per household is 100000 kyats — 300000 kyats. The
highest average income per household is above 1000000 kyats and the

lowest average income per family is 10000 — 100000 kyats.

Cost of living Within the studied area, according to the survey results, it is mostly
found that average cost of living per household is 100000 kyats — 300000
kyats. The highest average living per household is above 1000000 kyats
and the lowest average cost of living per household is 10000 — 100000
kyats.

Local businesses Within the studied area, agriculture, livestock, small business-like

shopping, trading are found as local businesses.

Agriculture Agriculture is widely carried out within the nine studied area, and it is
the primary economical source of livelihood in this region. It is found
that the local people grow perennial trees and seasonal crops. Primary
crops grown within studies villages are paddy, different kinds of peas,
sesame, sunflower, cotton, tomato, wild almond, mango, chili, betel nut,

onion, papaya, turmeric, drumstick, maize, and banana.

Health Profile

When people get sick, they normally go to the nearest clinic. According to survey, smoking, chewing betel and

drinking alcohol are found to the respondents. Chewing betel is mostly found.
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Access to health service According to the respondents, the villages normally go to the nearest
rural health centers and clinics. For the studied area, Rural Health
Centers are found in Kalay, Phyauk Siek Pin, Hmaing Pan and Yay Kyi
villages. But for Thin Ga Ton, Yae Hpyar Taw (E) and Yae Hpyar Taw
(W), the patients go to the Rural Health Centre from Than village,

because it is the nearest health access facility.

Access to water supply Within the studied area, according to the interview surveys with village
heads, tube wells are mainly found as water source. Purified water is
mostly used for drinking. Mostly, domestic water and drinking water are
from the same source as tube well. For irrigation to the farms, reservoir
is mostly used. There are some using well for irrigation. And few using

drain from the plant is also observed.

Mortality and morbidity According to township profile, Malaria, diarrhea, TB, dysentery, and

hepatitis are mostly occurred

Communicable diseases Within the studied villages, it is observed that according to the recent
global pandemic Covid-19, many people in the villages also suffer from

this communicable disease.

Land use

Within the studied villages, village administrative does not have land use records. But according to the survey

and interview with village heads, cultivated land is the most followed by residential area, and fallow land.

Infrastructure Facilities

School In the studied area, 7 post-primary schools, 2 high schools are observed.

Transportation Based on the survey results, 50.5 % of respondents use motorbike for
transportation. The other 37.1 % of respondents use car while the other
3.7% of respondents are using bicycle for transportation. The rests are
found in using trailer with the purpose of farming activities and

transportation.

Electricity According to the survey results, 86.6 % of respondents use electricity for
lighting while the others are using other resources. For cooking, 81.2 %
of respondents utilize electricity. The rest use other resources for

cooking within the villages.

Energy sources Within the studied village, based on the survey result, electricity is the
main energy resource and most use electricity for both of lighting and
cooking. Moreover, there is the few respondents who are using candle

for lighting. For cooking, firewood usage is secondly found and only 1.6

% of respondents are using charcoal for cooking.
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Cultural Components

Archaeology

One archaeology site is observed in Kyaukse township.

Temples, Monuments

Within the studied area, nine pagodas and nine monasteries with
ordination halls are found.

Visual Components

Aesthetic Project site is situated on the mountains and far away from the residential
area and archaeological sites. Therefore, there is any disturbance to the
aesthetic view of the residents

Landscape For the studied area, being the industrial zone, factories, mining,

mountains and forest are existed together with villages in this region.
Therefore, natural and manmade landscape can be seen at the same place
within the studied area.

Cultural Landmarks

Within the studied area, except the pagodas, there is not any significant

cultural landmarks.

6. Impact Assessment

6.1  Summary of Environmental Impacts and Mitigation Measures, and Residual

Impact

Environmental

Components

Potential Impacts

s Residual Impact
Mitigation Measures -
Significance

Mine Development

Air Quality - Vehicle emissions | = Restricting the speed of trucks and other Insignificant

and fugitive dust

vehicles accessing the project site to
40km/hr.

= Sprinkling water on excavation areas

= Provision and enforcement of appropriate
PPE to workers

= Develop and implement an air quality
monitoring plan to ensure compliance with
the limits set under NEQG

Noise and - Noise and vibration | = Ensuring good maintenance and repair of Insignificant

Vibration from construction

activities

the heavy equipment.

= All equipment shall be switched off when
not in use.

= Earmuffs and other PPE will be provided to
the workers, and it will be enforced to be

used by the workers.
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Adequate blasting pattern will be exercised.

Vegetation - Disturbance of Works areas in temporarily affected areas Insignificant
natural habitats in shall be reinstated with tree/shrub/grass
the construction upon completion of the works
site areas Unnecessary cleaning the trees is to avoid.
Environmental awareness training to be
given to all workers for the preservation of
local biodiversity species.
Mine Operation
Air Quality - Pollutant emissions Sprinkling water at the mine site and access | Insignificant
from vehicles and road to minimize generation of fugitive dust.
equipment used in Regular and periodical maintenance of
the limestone mine. vehicles to prevent smoke pollutants.
- Vehicle emissions Enforcement of speed limits of 20 km/hour
and fugitive dust to minimize on traffic induced dust
- Dust emissions.
Provide adequate PPE to workers.
Dust emissions coming from the crushing
plant are also to be considered as a source of
pollution. Installation bag filters at the
limestone primary crusher for dust control.
Conveyor belts will be covered to reduce
fugitive dust emissions during
transportation.
Monitor fugitive emission to ensure
compliance with limits set under the NEQG.
Water Quality - Water quality Wastewater generated from offices, Insignificant
degradation canteens, and staff accommaodation is
- Water quality treated by sewage treatment system.
degradation from Create a special storage for fuel and
spills lubricants/oil. The storage is a closed
building, and it is protected from rainwater.
Spills of the product must be handled
correctly.
Proper loading techniques must be followed
when loading into a wet blast hole.
Solid Waste - Mine waste and Suitable disposal sites will be identified for | Insignificant

domestic waste
generated by
project activities

general waste.
Waste management system will be

developed including requirements for
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handling and disposal of all generated

waste.

Noise and
Vibration

- Noise and vibration
associated with
blasting and other

mining operations

Blasting activities (at the limestone mine)
will be restricted to daytime with approved
schedule. Secondary blasting will
completely be avoided. Warning signs shall
be posted and public notification system to
be developed prior to the blasting event.
Earmuffs and other PPE will be provided to
the workers, and it will be enforced to be
used by the workers.

All equipment will be switched off when not
in use.

Ambient noise level monitoring will be
conducted at suitable location at periodic
intervals during the operation phase to meet
the relevant NEQG standards.

Insignificant

Health and
Safety

- Transportation

accidents

To have effective occupational health and
safety policies

To ensure that the workers at the project site
follow each instruction mentioned in health

and safety guidelines

Insignificant

Biodiversity

- Impacts on flora

and fauna

Works areas in temporarily affected areas
shall be reinstated with tree/shrub/grass
upon completion of the works and
unnecessary cleaning the trees are to be
avoided.

Environmental awareness training to be
given to all workers for the preservation of
local biodiversity species.

Site specific instruction will be provided for
identifying and relocation of plant and

wildlife species if necessary.

Insignificant

Socioeconomic

- Employment
- Local Business
- Agriculture

- Social Concerns

To have clear stipulation of using local labor
in accordance with the needs of the project
To ensure that the project site
responsibilities liaise closely with local
village leaders and local government
authorities to agree on appropriate

procedures for recruitment and hiring

120




agricultural land

= To the speed limit of vehicle and spray
water on the road frequently depending on

the times of transportation to reduce dust on

= To track and monitor concerns associated

with project activities

7. Risk Assessment

Risk analysis involves the hazard identification and assessment of risks; the neighboring populations

exposed to a result of hazards present in the projects’ operations. This requires a thorough knowledge

of failure probability, credible accident scenario, vulnerability of populations etc. The risk analysis is

often confined to maximum credible accident studies.

7.1  Risk Assessment in Mine Operation

No Hazard Identification Consequence | Likelihood | Risk Rating
1 | General workplace Exposed to high level )
) Low Rare Low Risk
health and safety noise
Exposed to dusty )
) Low Rare Low Risk
environment
2 | Use of Explosives Storage of Explosive Major Rare Low Risk
3 | Physical Hazard Struck by rolling big ]
Moderate Rare Low Risk
boulder
Hit by fly rock Moderate Rare Low Risk
Rock falls or slide due to .
- Moderate Rare Low Risk
lack of bench face stability
Accidents by Heavy Earth )
) ) Moderate Rare Low Risk
Moving Machinery
4 | Community Health ] ] ]
Communicable Diseases Moderate Rare Low Risk

and Safety
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7.2  Risk Assessment in Mine Closure
No Hazard Identification Consequence | Likelihood | Risk Rating
1 | Removal and Disposal ) ) ) )
) Moving machinery Major Rare Low Risk
of Movable Equipment
2 | Dismantling, Removal Slips and falls Moderate Rare Low Risk
and Disposal of
Immovable Equipment Stuck by objects Moderate Rare Low Risk
and Infrastructure
3 | Demolition of Non-
Usable Structures, )
o ) Dust Low Rare Low Risk
Building Foundations
and Removal of Debris
4 | Community Health and | Communicable )
) Moderate Rare Low Risk
Safety Diseases
Traffic Safety Major Rare Low Risk
7.3 Emergency Response Plans

Emergency Response Plan covers but not limited to:

Nomination of persons responsible for managing an emergency situation;

Definition of roles/responsibilities in Emergency Response Team; (ERT)

The identification of event which could give rise to major events involving fire, explosion,

major oil spill or other loss off containment; and other events which may require the evacuation

or escape of personnel.

Procedures for reporting, communicating and response action in an emergency;

Provision of necessary emergency equipment in adequate quantities to handle all foreseeable

emergency scenarios. Includes monitoring, testing and maintenance of alarm systems and early

warning devices;

Periodic testing of response procedures

Provision of qualified Rescue and medical response personnel

Training requirement
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8. Evaluation of Cumulative Impacts and Management Actions

Data used in the cumulative impact assessment was solely from secondary sources, compiled from the

existing environmental impact assessments for proposed limestone project.

Valued - : Management/Mitigation
: Significance of Cumulative _ .
Environmental Actions for Cumulative
Impacts
Component (VEC) Impacts
Air Quality Cumulative impacts on air quality Stakeholder consultation and strictly
resulting from operations of the follow to EMP.
proposed project is estimated to be Monitoring of air quality around the

insignificance. The contribution of the | proposed project during operation
other existing projects to cumulative activities.
effects on air quality cannot adequately

be assessed from existing information.

Noise Cumulative impacts on noise and Avoid repeat action with other noise
vibration resulting from operations of generation activities and working at
the proposed project is estimated to be | nighttime.

insignificance.

Water Quality Cumulative impacts on water quality Ensure that EMP measures for
expected from the proposed limestone | preventing water quality impacts
mining project is insignificance. during operation.

Conclusions cannot be made on the
cumulative effects of water quality

from the other existing projects.

Biodiversity No cumulative impacts on biodiversity | Stakeholder consultation and
component are expected from the implementation of proper restoration
proposed limestone mining project. and rehabilitation.

9. Public Consultation and Disclosure

9.1 Public Consultation

Involving the public in the EIA preparation is fundamental to increasing the understanding on how the
project may affect or improve their living conditions and acceptance of the project. It is also a way to

identify and act upon impacts and issues that are not immediately obvious to the EIA preparation team.
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Project Affected Person

At the project’s scoping phase, main stakeholders and project affected groups are preliminary to

identify. There are nine villages in the project AOI for social study.

No Village Village Track Township
1  Hpyauk Seik Pin Hpyauk Seik Pin Kyaukse
2 Hpo Kone Shan Taung U Kyaukse
3  Hmaing Pan Hmaing Pan Kyaukse
4 Yae Kyi Hmaing Pan Kyaukse
5 Kalay Ka Lay Kyaukse
6  Myin Twin Kalay Kyaukse
7  Thin GaTon Thin Ga Ton Kyaukse
8  YeHpyar Taw (E) Ye Baw Gyi Kyaukse
9  Ye Hpyar Taw (W) Ye Baw Gyi Kyaukse

Summary of consultations activities

a) Summary of consultations activities undertaken during Scoping Stage

At the scoping stage, Myanmar Than Taw Myat Co., Ltd conducted consultation meeting concerned
with limestone production at Than Taw Myat Mountain, in Kyaukse Township. Meeting was held at
the Shwe Foundation hall (Kyaukse Township) during the last week of October 2019.

As local public, village heads in respected villages, representatives of the villages, elder persons and
farmers participated the consultation meeting. Media like Real News Distribution and S4 News also
joined the meeting. As government authorities, Pyithu Hluttaw, Government Administrative
Department, Department of Immigration, Environmental Conversation Department, City Development,
Department of Forestry, Department of Archaeology, Directorate of Industrial Supervision &
Inspection, Technological University (Kyaukse), Department of Research, Department of Public Health
(District), Department of Agriculture (District) and Myanmar Red-Cross Society attended the meeting.
Some issues and suggestions such as support of surrounding villages, impacts of dust emission on
vegetation community, air pollution impact, conducting ESIA rightfully, powerline safety for local
people, disclosure for the schedule of mining and safety zone, control of emission and vibration impact

were raised during discussions at the meeting.
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b) Summary of consultations activities undertaken during ESIA Investigation Stage

At ESIA Investigation stage, Myanmar Than Taw Myat Co., Ltd undertook consultation meeting at

General Administrative Office of Kyauk Se Township during the last week of January 2022.

As local public, village heads in respected villages, representatives of the villages, elder persons and
farmers participated the consultation meeting.

As government authorities, Government Administrative Department, Department of Immigration and
Police Force attended the meeting. Stakeholder Engagement with some of the government department
such as Environmental Conservation Department and Department of Forestry are separately conducted
as per their availability by using different methods. Some issues and suggestions concerning limestone
production such as engagement with local people carefully, Impacts on agriculture, Wastewater
discharge from sedimentation pond, Disclosure of Taung Ni Ma Mine Site boundary and related the
villages boundary accurately, Grievance of a farmer residing at Taung Ni Ma Taung due to access road
construction and impacts on animals and livestock owners, Building good relationship with local
community, Dust Impact on surrounding community and community health impact, Limestone chip
pile near Taung Ni Ma mine site at the Kalay-Hmine Pan- Pyauk Seik Pin connected public road. Project
activity information disclosure to respective village heads for transparency were raised during
discussions at the meeting. In addition to the consultation meetings, Focus Group Discussion with local
community (Women and Youth) and Key Informant Interview with respective administrators of the

villages are undertaken for in depth knowledge of the existing social environment.

9.2 Disclosure

Disclosure is a formal-sounding term for making information accessible to interested and affected

parties. The project disclosure will be conducted 3 times;

1. During Scoping Report Preparation
The disclosure was complied with Article 50, EIA Procedure, 2015. Myanmar Than Taw Myat
disclosed information about the proposed Project to the public and civil society through Public
Consultation meeting on 25 October 2019, two local media (Newspapers) and distributing
project summary.

2. During ESIA Report Preparation
The disclosure was complied with Article 50, EIA Procedure, 2015. Myanmar Than Taw Myat
disclosed all relevant information about the proposed Project and its likely adverse impacts to
the public and civil society by Public Consultation on 26 January 2022, FGD and KII with local
community and distributing project summary at the respective villages” administrative office.

3. After submission of ESIA Report to ECD

The disclosure will be complied with Article 65, EIA Procedure, 2015.
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10. Mine Closure Plan

This Mine Closure Plan has been developed as part of the overall Environmental Management Plan for
Myanmar Than Taw Myat Company in line with the company’s Environmental, Health and Safety
(EHS) Policy. The Plan covers a description of all activities that need to be carried out in order to affect
closure in an environmentally friendly and socially acceptable manner. To this effect work standards
have been stipulated in order to achieve the closure objectives in line with the overall EHS policy.

10.1 Mine Reclamation and Rehabilitation

The purpose is to ensure that area cleared or impacted during construction activities of the proposed
facility are rehabilitated with a plant ecosystem function. Revegetation will also visually screen
disturbed areas and will re-establish habitat for native fauna. The purpose of the rehabilitation at the

site can be summarized as follows;

= Achieve long term stabilization of all disturbed area to minimize erosion potential.

= Re- vegetate all disturbed areas with suitable local species.

= Minimize visual impact of disturbed areas.

= Ensure that disturbed areas are safe for further uses.

= To rehabilitate areas disturbed by mining activities to a condition that is safe, stable, and
sustainable that considers stakeholder expectations.

10.2  Closure and Post Closure Monitoring

Post decommissioning activities will mostly comprise of care and maintenance to ensure chemical and
physical stability of the site together with establishment of planted vegetation. Consequently, key
activities to be undertaken will be monitoring by nature and corrective action to ensure realization of
the decommissioning and closure objectives.
The following will thus constitute main activities:

= Monitoring of limestone mine sites stability

= Site policing and monitoring of signage and fencing at mine site

= Sampling and analysis of remediated sites

= Sampling and analysis of nearby water resources

= Monitoring of re-vegetated areas

= preventive maintenance of remaining infrastructure

» Emergency response to serious unforeseen occurrences

» Final handover of facilities to government or would be buyer/beneficiaries

126



10.3 Closure and Reclamation Schedule

Year
Domain

Site Infrastructure

Accommodation Camp

Offices

Workshop

Exploration

Drill Holes

Megazine

Machine

Movable Equipment

Crushing Plant

Conveyor Line

Roads

Access Road

Haul Road

Monitoring

Limestone Site

Re-vegetated Area

11. Environmental and Social Management Plan

Than Taw Myat Company has committed to fully protection of the environment in the proposed project
area with developing and implementation of environmental management plan which will act as an
adequate tool to mitigate the potential adverse impact and enhance the beneficial impacts associated

with the project during the operation phase.
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11.1  Summary of Environmental and Social Management Plan
Implementation
Component Management Plan
Schedule
Air Quality Limestone Crusher and Conveying During mine
Bag filters are installed at every transfer point and limestone development,
crusher for dust control. Conveyor belts will be covered to operation, and
reduce fugitive dust emissions during transportation. closure phase.
Dust collector on Drilling machines
The dust collector includes an effective pre-cleaner to reduce the
escape of drilling dust.
Vehicles and Equipment
Regular and periodical maintenance of vehicles to prevent smoke
pollutants.
Enforcement of speed limits of 20 km/hour to minimize on traffic
induced dust emissions.
Equipment will be operated within specifications and capacity.
Equipment will be turned off when not in use.
Water Sprinkling
Dust suppression system (water sprinkling) will be adopted on
the access road.
Blast Fume
No personnel will be permitted to enter the plume.
Personnel will be instructed to move away from the path of the
plume.
Noise and Blasting activities at the quarry will be restricted to daytime with | During mine
Vibration approved schedule. Warning signs shall be posted and public development,

notification system to be developed prior to the blasting event.
Ensuring good maintenance and repair of the heavy equipment
and all equipment shall be switched off when not in use.
Earmuffs and other PPE will be provided to the workers, and it
will be enforced to be used by the workers.

Ambient noise level monitoring will be conducted at suitable
location at periodic intervals during the operation phase to meet
the relevant NEQG standards.

operation, and

closure phase.

Water Quality

There is no generation of effluent from mining activities.
Wastewater generated from offices, canteens, and staff
accommodation is treated by sewage system.

The storage for fuel and lubricants/oil is a closed building, and it

is protected from rainwater.

During operation

phase.
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One sedimentation pond is built at the base of the mountain to

control run-off water within quarry area in the rainy season.

Solid Waste

Domestic Waste

Recyclable waste e.g., plastic, wood scrap, metal scrap, paper
etc. should reused/recycled as much as possible.

Placing containers for collection of solid wastes and garbage at
office and residence.

Maintaining hygienic conditions in canteens and toilets.
Non-recyclable wastes will be transported to a Township
Development Committee approved landfill site.

Mine Waste

Topsoil generated from mine will be directly utilized for green
development and rehabilitation.

Mineral rejects will be stacked separately, and they will be

reused in land reclamation at the mine site.

During mine
development,
operation, and

closure phase.

Biodiversity

Preservation of excavated topsoil for future site restoration
procedures particularly in highly disturbed areas.
Minimize vegetation clearance and habitat disturbance by

demarcating the clearing boundaries in the mine site.

Works areas in temporarily affected areas shall be reinstated with

tree/shrub/ grass upon completion of the works.
Environmental awareness training to be given to all workers for

the preservation of local species.

During mine
development and

operation phase.

Community
Engagement and

Development

Grievance Mechanism
Employment
Local Economic Development

Corporate Social Responsibility (CSR) Program

Operation phase

Occupational
Health and Safety

Myanmar Than Taw Myat Co., Ltd (Double Rhinos Cement
Plant) organized the Health and Safety Committee to be
implemented the Occupational Health and Safety measures.
Personal Protective Equipment

Health Care Facilities

During mine
development and

operation phase.

Community
Health and Safety

If occupational disease is found in the workers or there are
outbreaks of infectious disease, public health department,
Kyaukse Township, Mandalay Region will be notified, and the

project will cooperate in accordance with the instructions.

During mine
development and

operation phase.
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11.2  Monitoring Schedule for Environmental Parameters
No Environmental Location of Data Collection Frequency Resp-ons-ible
Parameters Institution
1 | Air Quality (NO2, SO, Project site (1 point) Two times per Third Party
CO, PMzs, PMo) One in nearest village (1 point) year
2 | Noise Level Project site (1 point) Two times per Third Party
One in nearest village (1 point) year
3 | Water Quality (DO, BOD, | Ground Water (1 point at nearest Quarterly Third Party
COD, Heavy metal, pH, village)
salinity, Total hardness,
Nitrate, TDS, TSS,
Temperature, etc.)
4 | Solid Waste Management | Project Area Regularly EHS Department
5 | Rehabilitation Plan Within the project area Regular HSE Department
monitoring and | or Third Party
quarterly
reporting
6 | Grievance Mechanism Daily EHS Department

monitoring and

documenting

Myanmar Than Taw Myat Company will submit the monitoring report to Ministry of Natural Recourses

and Environmental Conservation (MONREC).
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11.3 EMP and Monitoring Cost

If estimated cost is not sufficient in the implementation of Environmental Management and Monitoring

Plans, budget will be set up again.

Estimated Environmental Management Plan and Monitoring Cost (Annual)

Item
Mitigation Cost for Air Quality
Mitigation Cost for Noise & Vibration
Mitigation Cost for Water Quality
Mitigation Cost for Solid Waste
Mitigation Cost for Flora and Fauna
Mitigation Cost for Community Engagement and Management
Mitigation Cost for Culture
Mitigation Cost for Occupational Health and Safety
Mitigation Cost for Community Health and Safety
Mitigation Cost for Emergency Response and Rescue
CSR
Cost for EHS Department (Including Salary)
Total

12. Conclusion and Recommendation

Cost (MMK)
6,000,000
5,000,000
5,000,000
5,000,000
8,000,000
4,000,000
2,000,000
4,000,000
3,000,000
3,000,000
6,000,000
5,000,000

56,000,000

An EIA report for Than Taw Myat Limestone Mine has been prepared for the Project in accordance

with Myanmar EIA Procedures 2015. The EIA identified potential impacts through a systematic scoping

process whereby the activities associated with the Project have been considered with respect to their

potential to interact with environmental and social resources or receptors.

It is concluded in the EIA that with proper implementation of the recommended mitigation measure and

social impacts causing by the operation of the Project would be no larger than low significance.
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Regional

1 ASEAN Agreement on Transboundary Haze Pollution

International

1 | United Nations Framework Convention on Climate Change, New York, 1992 (UNFCCC)

2 | Vienna Convention for the Protection of the Ozone Layer, Vienna, 1985

3 | Montreal Protocol on Substances that Deplete the Ozone Layer, Montreal, 1987

4 | London Amendment to the Montreal Protocol on Substances that Deplete the Ozone Layer,

London, 1990

5 | Convention on International Trade in Endangered Species of Wild Fauna and Flora, Washington,

D.C., 1973; and this convention as amended in Bonn, Germany,1979 (CITES)

6 | Kyoto Protocol to the Convention on Climate Change, Kyoto, 1997

J1 ooSo§oq€adEep mqpdmeay: 2005¢905g0dqp:

oScpdmPimeg, OSi$05p0Sg B¢z

Parameter Averaging Period Guideline Value pg/m?
Nitrogen dioxide l-year 40
1-hour 200
Ozone 8-hour daily maximum 100
Particulate matter PM10a 1-year 20
24-hour 50
Particulate matter PM2.5b l-year 10
24-hour 25

1,37



Sulfur dioxide 24-hour

10-minute

20
500

Source:National Environmental Quality (Emission) Guidelines, 2015

@408cq :s06:6q1 apoSposmgpdad Sqpocqescposy

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/l 50
Ammonia mg/l 10
Arsenic mg/l 0.1
Cadmium mg/l 0.1
Chemical oxygen demand mg/l 250
Chlorine (total residual) mg/I 0.2
Chromium (hexavalent) mg/I 0.1
Chromium (total) mg/l 0.5
Copper mg/l 0.5
Cyanide (free) mg/I 0.1
Cyanide (total) mg/I 1
Fluoride mg/l 20
Heavy metals (total) mg/I 10
Iron mg/l 3.5
Lead mg/l 0.1
Mercury mg/l 0.01
Nickel mg/l 0.5
Oil and grease mg/l 10
pH S.U.a 6-9
Phenols mg/l 0.5
Selenium mg/l 0.1
Silver mg/l 0.5
Sulphide mg/| 1
Temperature increase °C <3b
Total coliform bacteria 100 ml 400
Total phosphorus mg/l 2
Total suspended solids mg/| 50
Zinc mg/l 2

Source: National Environmental Quality (Emission) Guidelines, 2015
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PP33B0¢ VSiY$VSPOSYOBG:

Receptor

One Hour LAeq (dBA)

Daytime
07:00 - 22:00

Nighttime
22:00 - 07:00

Residential, institutional, 55 45
educational
Industrial, commercial 70 70

Source:National Environmental Quality (Emission) Guidelines, 2015

CQe$ 0034623002 000QUSEQiBRS BE200508:09E cqIBORSTERaFE SR :¢pz

Parameter Units Concentration Reference
Aluminum mg/l 0.005 (if pH<6.5) Australian and New Zealand
0.1 (if pH>6.5) guidelines for fresh and

marine water quality (2000).
Australian and New Zealand
Environmental Conservation
Council.
Water Quality Guidelines for
the Protection of Aquatic Life
(2016). Canadian Council of
Ministers of the
Environment.
Metal mining technical
guidance for environmental
effects monitoring (2012).
Environmental Canada.

Ammonia mg/l 0.02 As above

Arsenic mg/l 0.05 As above

Boron mg/| 0.5 As above

Cadmium mg/l 0.0002 As above

Chloride mg/l 0.86 As above

Chromium 0.01 As above

mg/l

(hexavalent)

Chromium (trivalent) mg/l 0.0089 As above

Coliforms (Total) MPN/100ml 5000 As above
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Coliforms (Faecal) MPN/100ml 1000 As above
Color mg/| Not significantly Higher | As above

that seasonally

adjusted background

value
Copper mg/l 0.002 As above
Cyanide (Free) mg/l 0.005 As above
Dissolved Oxygen mg/l 6 As above
Ethanol mg/| 1.4 As above
Fluoride mg/l 0.2 As above
Iron mg/l 0.3 As above
Lead mg/l 0.001 As above
Manganese mg/l 0.05 As above
Mercury mg/l 0.0001 As above
Molybdenum mg/l 0.073 As above
Naphthalene mg/l 0.016 As above
Nickel mg/l 0.015 As above
Nitrate mg/l 5 As above
Nitrite mg/l 0.06 As above
Oil & Grease Substantially absent, no | As above

_ iridescent sheen

pH - 6.5-9 As above
Phenols mg/l 0.004 As above
Phosphorus mg/l 0.15 As above
Selenium (total) mg/l 0.005 As above
Sliver mg/| 0.0001 As above
Sulphide mg/l 0.002 As above
Temperature °C <2 increase As above
Thallium mg/| 0.004 As above
Total Suspended Solids mg/l 10 As above
Tributyltin mg/l 0.000008 As above
Turbidity - <10%change As above
Uranium mg/l 0.015 As above
Zinc mg/l 0.005 As above

Source: Environmental Compliance Certificate Template
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Parameter Units Concentration Reference
Aluminum mg/l 0.2 National drinking water
quality standard 2014.
Ministry of Health, Myanmar.
Ammonia-Nitrogen mg/| 15 As above
Antimony mg/l 0.02 As above
Arsenic mg/l 0.05 As above
Barium mg/l 0.7 As above
Boron mg/l 2.4 As above
Cadmium mg/l 0.003 As above
Calcium mg/l 200 As above
Chloride mg/l 250 As above
Chromium mg/l 0.05 As above
Coliforms (Total) MPL/100ml 3 As above
Coliforms (Faecal) MPL/100ml 0 As above
Color TCU 15 As above
Copper mg/l 2 As above
Cyanide mg/l 0.07 As above
Fluoride mg/l 1.5 As above
Hardness mg/L as CaCO3 500 As above
Iron mg/l 1 As above
Lead mg/| 0.01 As above
Magnesium mg/l 150 As above
Manganese mg/l 0.4 As above
Mercury (total) mg/| 0.001 As above
Nickel mg/| 0.07 As above

14



Nitrate (as NO3) mg/l 50 As above

Nitrate (as NO2) mg/l 3 As above

Odor - Acceptable/ No As above

objectionable

odor
pH - 6.5-8.5 As above
Selenium mg/l 0.04 As above
Sodium mg/| 200 As above
Sulphate mg/l 250 As above
Sulphide mg/l 0.05 As above
Taste - Acceptable/ No | As above

objectionable

taste
Total dissolved Solids mg/l 1000 As above
Turbidity NTU 5 As above
Uranium mg/l 0.03 As above
Zinc mg/l 3 As above

Source: Environmental Compliance Certificate Template
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2. INTRODUCTION

2.1 Project Background and History

Myanmar Than Taw Myat Co., Ltd set up between Than Taw Myat Co., Ltd and Yunan Jiansheng
investment Co., Ltd with the ratio of (51:49) for implementation of the Double Rhinos cement plant
(Dry Process), installed capacity of 10000 ton of clinker per day. Cement Plant is operating the installed
capacity of 5,000 metric tons of clinker per day; 24 hours (1.5 million tons of clinker per year) included
the process from limestone crushing plant to cement packing as well as loading facilities.

Myanmar Than Taw Myat Co., Ltd explored nine test drills from the contour level 552’ to 1200’ of the
Than Taw Myat Mine Sites in 2010. Additionally, seven test drills were explored from the contour level
665’ to 1050’ in 2013 again. Myanmar Than Taw Myat Co., Ltd. applied the mine permission to
Ministry of Natural Resources and Environmental Conservation (MONREC) for the two sites of Than
Taw Myat Mountain (Kyaukse Township) though there has already got the permission for the two sites
of Than Taw Myat Mountain that is producing the limestone to use in the existing cement plant. Then,

the permission for the Than Taw Myat Mountain has granted on 3 December 2014,

Cement Plant will propose to expand the installed capacity of 10000 ton of clinker per day. Thus, No.2
new cement production line of 5000 t/d clinker is to be constructed in parallel with the existing cement
plant (5000 t/d clinker production). Due to the demand of raw material becomes high with the increase
of production capacity, Myanmar Than Taw Myat Co., Ltd. applied the mine permission to Ministry of
Natural Resources and Environmental Conservation (MONREC) for the two sites of Taung Ni Ma
Mountain (Kyaukse Township). The permission for the Taung Ni Ma Mountain has granted in 28"
January, 2016.

Than Taw Myat Mine Site is located about 12 km, East of the Kyaukse Town, East, South East and
South of the Than Taw Myat Mountain (Map Index: 93C/2&6). In Than Taw Myat Mountain, No-1
mine site is about 101.23 acres and it is situated in Map Index No. (A 745167, B 745172, C 758174, D
759172) and No-2 mine site is about 29 acres and it is situated in Map Index No. (A-753177, B-753182,
C-756182, D-756177).

The co-ordinate points (longitude and latitude) of the limestone mine boundary are shown in the

following Table.



Table 2.1 Co-ordinate Points (Longitude and Latitude) of the Limestone Mine Boundary

Taung Ni Ma Taung Location Latitude Longitude
Work Site 1 A 21°34'50"N 96°14'19"E

B 21°35'3" N 96°14'18"E

c 21°35'11"N 96°15'01"E

D 21°35'05"N 96°15'04"E

Work Site 2 A 21°35'16"N 96°14'46"E

B 21°35'34"N 96°14'46"E

c 21°35'34"N 96°14'55"E

D 21°35'17"N 96°14'55"E

2.1.1 Project area

Than Taw Myat Mine Site is located about 12 km, East of the Kyaukse Town, East, South East and
South of the Than Taw Myat Mountain (Map Index: 93C/2&6). In Than Taw Myat Mountain, No-1
mine site is about 101.23 acres and it is situated in Map Index No. (A 745167, B 745172, C 758174, D
759172) and No-2 mine site is about 29 acres and it is situated in Map Index No. (A-753177, B-753182,

C-756182, D-756177).
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2.1.2 Project period

Myanmar Than Taw Myat Company has received a permit to produce limestone in Than Taw Myat
Mountain in 3 December 2014 (Appendix 1) issued by the Mining Department.

Work Site Mining permit Issue Date Expire Date
Taung Ni Ma 10 years 3.12.2014 2.12.2024
Mountain

According to the Section 7 of Environmental Conservation Law, and Articles 52 and 53 of the
Environmental Conservation Rules of the Republic of the Union of Myanmar, all Projects undertaken
in Myanmar which have the potential to cause significant environmental and social impacts are required
to undertake an Initial Environmental Examination (IEE) or an Environmental Impact Assessment
(EIA) and to obtain an Environmental Compliance Certificate (ECC) in accordance with the

Environmental Impact Assessment (EIA) Procedure (“the Procedure”).

2.2  Presentation of the Project Proponent

Proponent Name: Myanmar Than Taw Myat Co., Ltd.

Contact name of Proponent: U Thu Ta Soe

Deputy General Manager (Planning)

Proponent’s address for Double Rhinos Cement Factory
correspondence: Kyaukse Industrial Zone,

Kyaukse Township, Mandalay Region, Myanmar

Telephone(fixed/mobile): +959 792074600
+959 792074500

E-mail ttmcement@gmail.com

The organization structure of the Myanmar Than Taw Myat company is shown in Figure 2.2.

2|4
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[ Board of Director}

Occupational Health and
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|

Environmental Manager
General Manger }

| |

Health and Environmental
Safety Engineer Engineer

General Finance Production
Administration

Figure 2.2  Organization Chart of Myanmar Than Taw Myat Co., Ltd

2.3 Presentation of the Environmental and Social Experts

2.3.1 Members of ESIA Preparation

The field studies will be carried out by Sustainable Environment Myanmar (SEM) team, with vast
experiences in conducting EIA projects in Myanmar. The team had conducted EIA process by
determining the potential impacts during the Pre-construction, Construction, and Operation Phases of
the project. The significance and magnitude of impacts during Pre-construction, Construction and
Operation Phases will be evaluated. For those impacts requiring mitigation, suitable measures will be

proposed in this EIA report to reduce impacts within acceptable limits.
a) Resource & Environment Myanmar Co., Ltd (REM)

As a leading resources and environment consulting firm, REM has its members, the current or former
faculty members of Yangon University and they are specialized in environment, society and earth
resources management and other related subjects. Its predecessor was a research team founded in 1998
in Yangon University, the team members were ecologists, socio-economic, geologists, doctors,
economists, and data management staff. In 2003, an environmental impact assessment team was
established; the team members are retired and current professors and scientists who have strong interest

in environmental and resource management.

After five years of cooperation in several projects with the scientists from various subjects of Yangon
University (such as environmental data collection, oilfield development evaluation, construction of

offshore oil and gas production base, beach resorts and onshore gas pipelines, etc.), the Resource and
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Environment Myanmar was registered in 2008 under the current laws and regulations in Myanmar.
REM provide systematic services for a variety of major infrastructure projects under the request.
Sustainable Environment Myanmar Co., Ltd. (SEM) is one of the subsidiary companies of Resource
and Environment Myanmar Co., Ltd. (REM). REM provides services for Environmental, Social
and Health Impact Assessment of development projects of private and government enterprises. We have
also extended our services to geotechnical engineering, geological and hydrogeological investigation,
land surveying, geo-hazard assessment including potential landslide hazard mapping, deterministic and

probabilistic earthquake hazard assessment, and flood hazard mapping.

Profile of Resource & Environment Myanmar Co., Ltd (REM)

Leading Resource & Environment Myanmar (REM)

Organization

Contact Person Mr. Thura Aung, General Manager

Email service@enviromyanmar.net

Address No. 702 B, Delta Plaza, Shwegonedaing Road, Bahan,
Yangon.

Contact Number 959-73013448

Fax 01-552901

Website WWw.enviromyanmar.net.mm

b) Sustainable Environment Myanmar Co., Ltd (SEM)

Sustainable Environment Myanmar Company Ltd. (SEM) is one of the subsidiary companies of
Resource and Environment Myanmar Company Ltd. (REM). Sustainable Environment Myanmar
Co., Ltd. has the resources and capability to handle environmental management issues as per the

provisions of the Environmental Conservation Law, 2012. Environmental work includes the following:
1. Environmental Audit (regarding ongoing projects)

2. Environmental Impact Assessments (regarding new projects)

3. Environmental & Social Management Plan

4. Environmental Monitoring.
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Profile of Sustainable Environment Myanmar Co., Ltd (SEM)

Secondary

Organization

Sustainable Environment Myanmar (SEM)

Contact Person

Nan Cherry Thein, General Manager

Email services@sustainablemyanmar.com

Address No. 306 B, Delta Plaza, Shwegonedaing Road, Bahan,
Yangon.

Contact Number +959 261328891

Fax 01-552901

Website www.sustainablemyanmar.com

Team Leader of the study team

Name (Sur
name, Given
name)

U Zaw Naing
Oo

Registration /
License No. by ECD
(if applied)
Certificate for
Transitional
Consultant
Registration No.
0002

(See in Appendix)

Organization

Resource &
Environment
Myanmar Co., Ltd.

Contact details

No. 702, Building B,
Delta Plaza Compound,
Shwegondaing Road,
Bahan Township.

Tel : +95 9 73013448
Mobile : +959
976886587

Email:

zawnaingoo@enviromya

nmar.net

Area of

expertise
ESMMP,

Economic and

Mining Geology
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Members of the team (except the team leader)

Name (Sur
name, Given
name)

U Win Naing

Tun

U Than Oo

Dr. Sandar

Hlaing

Daw Nan
Cherry
Thein

Daw Myat
Thistsar
Naing

U Chit Myo

Lwin

Daw Naing

Naing Win

Registration / License
No. by ECD (if applied)

Certificate for
Transitional Consultant
Registration No. 0002
(See in Appendix)

Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)

Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)

Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)
Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)

Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)
Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)

Organization

Resource &
Environment
Myanmar Co.,
Ltd.

Sustainable
Environment
Myanmar Co.,
Ltd.

Sustainable
Environment
Myanmar Co.,
Ltd.

Sustainable
Environment
Myanmar Co.,
Ltd.
Sustainable
Environment
Myanmar Co.,
Ltd.

Sustainable
Environment
Myanmar Co.,
Ltd.
Sustainable
Environment
Myanmar Co.,
Ltd.

Contact details

No. 702, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan
Township.

Tel: +95 9 73013448
No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan
Township.
Tel: +959 261328891

No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan
Township.

Tel: +959 261328891

No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan
Township.

No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan

Township.

No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan
Township.

No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan

Township.

Area of expertise

Policy and Legal

Framework

Environmental
Impact
Assessment and
Environmental
Management
Plan
Stakeholder
Engagement
Plan and Public

Consultation

Facilitation
Administration
and Project
Management
Socio Economy,
Social Reporting,
Stakeholder
Engagement,
Public
Consultation and
Translation
Geology and
Soil, Waste

Management

Ecology and

Biodiversity
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U Min Min
Oo

U Thet Naing
Aung

U Myat Ko
Ko Hein

Daw Than
Than Htay

U Arkar
Phyo

Daw Wah
Wah San

U Nyan Lin
Maung

Daw Shwe
Wut Hmone

Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)

Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)

Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)

Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)

Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)

Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)
Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)

Certificate for
Transitional Consultant
Registration No. 0025
(See in Appendix)

Sustainable
Environment
Myanmar Co.,
Ltd.

Sustainable
Environment
Myanmar Co.,
Ltd.

Sustainable
Environment
Myanmar Co.,
Ltd.

Sustainable
Environment
Myanmar Co.,
Ltd.

Sustainable
Environment
Myanmar Co.,
Ltd

Sustainable
Environment
Myanmar Co.,
Ltd
Sustainable
Environment
Myanmar Co.,
Ltd

Sustainable
Environment
Myanmar Co.,
Ltd

No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan

Township.

No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan
Township.

Tel: +959 261328891

No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan
Township.

Tel: +959 261328891

No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan
Township.

Tel: +959 261328891

No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan
Township.

Tel: +95942045374

No. 306, Building B, Delta
Plaza Compound,
Shwegondaing Road, Bahan
Township.
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Shwegondaing Road, Bahan

Township.

No. 306, Building B, Delta
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Township.
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Biodiversity

Mining Engineer

Risk assessment

and health and
safety

Data Analysis

Physical

Environment and

Environmental
Management/

Monitoring Plan
Ecology and
Biodiversity
(Flora)
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Daw Myat Certificate for Sustainable No. 306, Building B, Delta Ecology and

Thet Khaing  Transitional Consultant =~ Environment Plaza Compound, Biodiversity
Registration No. 0025 Myanmar Co., Shwegondaing Road, Bahan (Aquatic)
(See in Appendix) Ltd Township.

U Lwin Moe  Certificate for Sustainable No. 306, Building B, Delta GIS and
Transitional Consultant ~ Environment Plaza Compound, Mapping
Registration No. 0025 Myanmar Co., Shwegondaing Road, Bahan
(See in Appendix) Ltd Township.

Daw Kya Certificate for Sustainable No. 306, Building B, Delta Social Survey

Zar Win Transitional Consultant ~ Environment Plaza Compound,

Aung Registration No. 0025 Myanmar Co., Shwegondaing Road, Bahan
(See in Appendix) Ltd Township.

2.4  Proponents Commitments

Myanmar Than Taw Myat Company Limited in respect of the “ Than Taw Myat Limestone Mine” will
at all times comply fully with any and all plans and the various components thereof, including without
limitation, impact avoidance, mitigation, and remediation measures, and with respect to such
commitments, obligations, plans and measures related to the development, operation and closure 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.

We do state that the EIA report, which has been prepared and finalized by Sustainable Environment

Myanmar Co., Ltd. comply fully with EIA procedure (December 2015) and other relevant laws/rules.
Myanmar Than Taw Myat and Sustainable Environment Myanmar (SEM) state that;

= The EIA report is accurate and complete, and,;
= The EIA report has been prepared in strict compliance with applicable laws, rules, regulations,

and procedures in force.

When the proposed project will be operated, Myanmar Than Taw Myat Co., Ltd will fully implement
the Environmental Management Plan that prepared by Sustainable Environment Myanmar Co., Ltd.

Sai Myo Thant

Managing Director
Than Taw Myat Co., Ltd.
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2.5 Third Party Consultant Commitments

Sustainable Environment Myanmar Co., Ltd. (SEM); a local environmental consultant firm,
conducted Environmental Impact Assessment Report for Myanmar Than Taw Myat Company Limited
in compliance with EIA Procedure (December 2015) and other relevant laws/rules and formally

submitted to the Environmental Conservation Department (ECD) for final approval.
We do state, to the best of our knowledge at the time of report preparation, that
- the accuracy and completeness of the EIA Report,

- that the EIA Report has been prepared in strict compliance with applicable laws including this

Procedure, and
We also consulted to Myanmar Than Taw Myat Company Limited to undertake that;

Myanmar Than Taw Myat Company Limited in respect of the «“ Than Taw Myat Limestone Mine” will
at all times comply fully with any and all plans and the various components thereof, including without
limitation, impact avoidance, mitigation, and remediation measures, and with respect to such
commitments, obligations, plans and measures related to the development, operation and closure 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.

e

Zaw Naing Oo
Managing Director

Sustainable Environment Myanmar Co., Ltd. (SEM)
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3. POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

3.1 Corporate Environmental and Social Policies

Environmental and social impact assessment means systematic identification and assessment of
potential adverse impacts including cumulative impacts of the proposed project, systematic assessment
of feasible project alternatives; and determination of appropriate measures to mitigate potential adverse
impacts. EIA Report shall include an EMP. The primary objective of the environmental management
and monitoring is to record environmental impacts resulting from the project activities and to ensure
implementation of the “mitigation measures” identified earlier in order to reduce adverse impacts and
enhance positive impacts from specific project activities. The company shall undertake the following
policy and legislation.

EIA Policy

=  To minimize the environmental impacts

= To control noise pollution and air pollution

= To dispose solid waste systematically

= To maintain oil, fuel, and lubricant systematically
= To organize monitoring committee

= To allocate budget for EIA operating system, according to EIA procedure
SIA Policy

= To avoid agricultural land during operation
= To maintain and improve local transportation
= To avoid historical and cultural buildings of rural area

= To implement CSR programs
HIA Policy

= To control air pollution in the surrounding area
= To minimize noise pollution in and around the project area

= To operate health insurance for local people
EMP Policy

= To follow up the environmental impacts assessment
= To prepare management plan

= To operate mitigation activities that describe in EMP
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3.2 Policy and Legal Framework

The Union of Republic of Myanmar adopted a series of policies in order to make rational use of water,
land, forest, mineral resources, marine and other natural resources. Thus, protect resources and prevent

environmental degradation.

3.2.1 National Environmental Policy of Myanmar

On the occasion of the World Environment Day 2019, the Government of Myanmar launched the
National Environmental Policy of Myanmar consisting of two new policies that will guide Myanmar’s
environmental management and climate change strategy. Figure 3.1 shows the new Myanmar National

Environmental Policy.

Environmental Policy of Republic of the Union of Myanmar

National Environmental Policy I

Vision
A clean environment, with healthy and functioning ecosystems, that
ensuresinclusive developmentand wellbeing for all people in Myanmar

Mission
To establish national environment policy principles for
guiding environmental protectionand sustainable
developmentand for mainstreaming environmental
considerationsinto all policies, laws, regulations,
plans, strategies, programmes and projects in
Myanmar

L Sustainable Development Goals _l
4

National Environmental Strategic Framework

8 3 g §
States and

Regions Thematic Area %

Environmental Master Plan/s Environmental

National
Environmental
Master Plan/s

Sector-based

Master Plans Master Plan/s

Figure 3.1 National Environmental Policy of Myanmar
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3.3  Proponent’s Contractual and other Commitments

The followings are the commitments of Myanmar Than Taw Myat Co., Ltd for limestone mine,

= Myanmar Than Taw Myat Co., Ltd confirms to take responsibility for implementing
environmental mitigation measures in accordance with the commitment in the Environmental

Management Plan that mentioned in the EIA report.

= The company will fully comply with existing rules and regulations concerning environment

both on social and environmental aspect in Myanmar.

= Qperation by Myanmar Than Taw Myat Co., Ltd and its contractors will at all times comply

fully with the commitments, mitigation measures, and plans in EIA report.

=  Myanmar Than Taw Myat Co., Ltd will submit the Environmental Monitoring Report during
construction and operation of the proposed project to Environmental Conservation

Department, Ministry of Natural Resources and Environmental Conservation.
3.4 Institutional Framework

The former Ministry of Environment and Forestry and the Ministry of Mines were reorganized as The
Ministry of Natural Resources and Environmental Conservation by Notification No. (1/2016) of
President's Office on March 30, 2016. Hence, MONREC has been acting as focal coordinating body
for country’s overall environmental management and environmental matters. On the other hand, in
collaboration with international finical institutions and United Nations organizations, MONREC has
also been carrying out the activities of preparing environmental regulations such as EIA rules,
environmental quality standards and other environmental related issues. Regarding the Ministry, the
forestry sector, the mining sector is described in two parts. The organization chart of MONREC is
shown in Figure 3.2. In 2016, MOECAF has been changed to Ministry of Natural Resources and
Environmental Conservation (MONREC). Hence, MONREC has been acting as focal coordinating

body for country’s overall environmental management and environmental matters.

Forest Sector: Ministry of Forestry was reformed as Ministry of Environmental Conservation and
Forestry (MOECAF) in 2011 as a national level agency to coordinate and handle environmental related
issues and matters including the implementation of international environmental agreements signed by
government, law enforcements and information dissemination. In 2016, it was renamed as the Ministry
of Natural Resources and Environmental Conservation (MONREC). Five Departments and an

Enterprise under forestry sector are:
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Five departments and an enterprise under the MONREC has been organized, namely,
1. Planning and Statistics Department
2. Forest Department
3. Dry zone Greening Department
4. Environmental Conservation Department
5. Survey Department
6. Myanmar Timber Enterprise

Environmental Conservation Department: Environmental Conservation Department (ECD) was
newly created in October 11, 2012 as one of the institutions of MONREC to take responsibility for the
effective implementation of environmental conservation and management in Myanmar. The objectives

of forming ECD are,
= To implement the national environment policy

= To develop short, medium- and long-term strategy, policy and planning for the integration of

environmental consideration into the sustainable development process
= To manage natural resources conservation and sustainable utilization
= To manage the pollution control on water, air and land for environmental sustainability

= To cooperate with government organization, civil societies, private and international

organizations for the environmental affairs.

Mining Sector: After Myanmar gained independence in 1948, it enacted the necessary laws to enable
its citizens to enjoy the legal benefits of extracting natural resources and minerals. In 1952, the
Corporation for the Development of Mineral Resources was enacted, and some of the mine's assets were
acquired by the state, and the joint venture with the original company continued. 1953 In January, the
Mining Division was separated from the Ministry of Industry and Mines and reorganized as the Ministry
of Mines. Mining Sector carries out to promote the national interest through the efficient use of mineral
resources, to focus on minimizing the damage to water, land and environment due to the production of
mineral resources. Prioritize the restoration of damaged areas and the restoration of a mining
environment in which the mining block closes. According to its objectives, mining sector must care to
minimize the environmental damage caused by mineral production, must make efforts to reduce and

eliminate the illegal mining, transportation and sale of minerals. Departments under mining sector are:
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1. Department of Mines

2. Department of Geological Survey and Mineral Exploration
3. No. (1) Mining Business

4. No. (2) Mining Business

5. Myanmar Gems Trading Company

6. Myanmar Pearl Production and Trading

Conservation (MONREC)
[

‘ Forestry Sector ‘ Mining Sector

|

L Ministry of Natural Resources and Environmental ‘

Planning Tropical
and I Forestry Myanmar Reforestation’
ek oresiry Timber .
Statistics Department i Dy Zgns
Depariment Enterprice Greening

Dm.rlme;lt

I I

Geological
Mining survey and No(2) \E;zrml:a:
Depart Mineral Mining oot
ment Exploration Business a.nd? th di::;

Department

Source: MONREC

Figure 3.2 Organization Chart of MONREC

3.5 Fundamental Laws, Regulations, Procedures and Guidelines Related
to EIA

The Project proponent (Myanmar Than Taw Myat Co., Ltd.) will follow and comply the following laws

and regulation of Myanmar for the production of limestone for own cement plant.

1. Constitution of the Republic of the Union of Myanmar (2008)
2. The Environmental Conservation Law (2012)

3. Environmental Conservation Rules (2014)
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Environmental Impact Assessment Procedure (2015) (EIA Procedure 2015)

4
5. National Environmental Quality (Emission) Guidelines (2015)
6. Environmental Policy (2019)

7

National Land Use Policy (2016)

3.5.1 Environmental Conservation Law (2012)

Through the MONREC, Myanmar implements the Environmental Conservation Law which was
enacted on March 30, 2012. The law prescribes the implementation of the National Environmental
Policy and the setting up of basic principles and guidelines for sustainable development. The law also
highlights a systematic integration of environmental conservation, natural and cultural heritage and
ensures that policies are in-place to prevent the degradation of natural resources.

3.5.2 Environmental Conservation Rule (2014)

The Ministry shall form the EIA Report Review Body with the experts from the relevant Government
departments, organizations and may assign duty to the Department to scrutinize the report of EIA
prepared and submitted by any organization or person relating to EIA and report through the EIA Report
Review Body, and then may approve and reply on the EIA report or IEE or EMP with the guidance of

the Committee.
3.5.3 Environmental Impact Assessment (EIA) Procedure (2015)

The EIA Procedure was issued on 29 December 2015. All projects undertaken by any ministry,
government department, organization, corporation, board, development committee, local government
or authority, company, cooperative, institution, enterprise, firm, partnership or individual that can cause
significant adverse impacts are required to undertake either an IEE or EIA and to obtain an
Environmental Compliance Certificate (ECC) form MONREC.

This EIA/IEE Procedures cover the following contents: screening of projects, qualification for
conducting the initial environmental examination (IEE)/EIA, categorization of projects for IEE/EIA/
environmental management plan (EMP), preparation of IEE/EIA report and EMP, public involvement,
procedure on how to get the approval of IEE/EIA report from the Environmental Conservation
Department (ECD) under MONREC, environmental compliance certificate (ECC), and monitoring

process after getting the approval of the IEE/EIA report.
3.5.4 National Environmental Quality (Emission) Guidelines (2015)

MONREC formulated the National Environmental Quality (Emission) Guidelines (NEQG) in
coordination with ADB in December 2015. The NEQG determines the guideline values for general
emission such as air emissions, wastewater, noise levels, odor, and those for sector-specific emission
such as emission from forestry, agribusiness/food production, chemicals, oil and gas, infrastructure,

general manufacturing, mining, and power.
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3.6

Other Related Environmental Regulations and Policies

Other laws and policies on environmental management and protection in Myanmar that are applicable

to the limestone production for own cement are presented in the following Table.

Table 3.1 Related laws, rules, and guidelines
No Law, Regulation or Guidelines
1 | Constitution of the Republic of the Union of Myanmar 2008
Environment
2 | National Environmental Policy (2019)
3 | Environmental Conservation Law, 2012 (Section 7 (a), (b), (c), (d), (e), 14, 15,16)
4 | Environmental Conservation Rules, 2014 (Rule 51, 52, 53, 56, 58, 61, 69)
5 | EIA Procedures, 2015 (Article 102 — 110, 113, 115, 117)
6 | National Land Use Policy (2016)
Guidelines
7 | National Environmental Quality (Emission) Guidelines (2015)
8 | National Ambient Water Quality Guidelines (in preparation)

Forestry/Biodiversity

9 | Forest Policy 1995
10 | Forest Law (2018) (Article 12 and 16)
11 | Forest Rules 1995 and Amending 1998
12 | The Protection of Wildlife and Protected Areas Rule 2002
13 | The protection of Biodiversity and Protected Area Law, 2018
(Section 39, 40 and 41)
14 | The Conservation of Water Resources and Rivers Law 2006 and Amending Law 2017
15 | Underground Water Act (1930)
16 | The Conservation of Water Resources and Rivers Rules 2013 and Amending 2015
17 | Myanmar Climate Change Strategy and Master Plan 2018-2030

Protection of Ethnic Nationalities and Cultural Property

18

The Protection and Preservation of Cultural Heritage Regions Law (2019)

19

The Ethnic Rights Protection Law (2015) Rules (2019) (Article -5)

37



20 | Protection and Preservation of Ancient Monuments Law (2015)

21 | The Protection and Preservation of Antique Objects Law, 2015. (Section — 12)

Public Health and Safety

22 | The Public Health Law (1972) (Section- 2)

23 | The Prevention and Control of Communicable Diseases Law, 1995 (Section 3 (a) (b), 4, 9, 11)
24 | Traffic Safety and Motor Vehicle Management Law, 2020

Pollution Prevention

25 | Explosives Substance Act (1908) (Amended in 2001)

26 | Prevention of Hazard from Chemicals and Related Substances Law (2013)

27 | The Occupational Explosive Material Law (June 2018)

Mining

28 | The Law amending the Myanmar Mines Law (2015) and Mining Rule (2018)
Mines Law-Article 13e (1), (2),
Ming Rules- 51c (large-scale), 67c (medium-scale) and 85c (small scale), 153, 154c, Article 13
(c and f).

29 | Order for Permit Holder to comply with prevention of Detrimental Effects on the Environment

due to Mining Operations (2004)

Investment Laws

30 | Myanmar Investment Law (MIL) (2016) and Myanmar Investment Rules (MIRule) (2017)
Mining Sector’s Art.36 and Art. 41

31 | Myanmar Insurance Law (1993)

Labor Law

32 | Minimum Wages Law (2013)
Art 12(a), Art. 14(e), Art 14(f) and Art 14(h).

33 | The Payment of wages Law, 2016 (Section 3, 4, 5, Chapter 3, Section 3, 7)

34 | Labor Organization Law (2011)

35 | Settlement of Labor Dispute Law (2012) and Amending Law (2014)

36 | Employment and Skills Development Law (2013)

37 | Social Security Law (2012)/ Came into force 1 April 2014

38 | Workmen’s Compensation Act, 1923
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39

The Leave and Holiday Act, 1951; Amendment in 2014 (Section 3, 4, 5, 7 (a))

40

Rights of Persons with Disabilities Law (2015). Rules currently under internal discussion between

Ministry of Social Welfare and PWD groups (2017)

41

Child Right Law (2019)

Occupational Health and Safety

42

The Fire Force Law (2015) (Section-25 a and b)

43

Occupational Health and Safety Law 2019

Section 12, 26 (a) to (R), 27 to 29, 31, 33, 34, 49 (a) to (€) & 50.

Land Law and Land Tenures

44 | Farmland Law (2012) and Farmland Rules (August 2012). Currently under revision in Parliament.

45 | The Vacant, Fallow, and Virgin Lands Management Law (2012) and Amending Law (2018) and
the Vacant, Fallow, and Virgin Lands Management Rules (August 2012)

46 | Land Acquisition, Resettlement, and Rehabilitation Law (2019)

Criminal Matters

47

Penal Code (1861) and Amending Law 2016

3.7

International Conventions, Treaties and Agreements

Myanmar is a signatory to several international conventions, treaties and agreements. Those potentially

relevant to the project should be presented and the main elements relevant to the project’s preparation

and implementation should be summarized.

A list of the relevant conventions, treaties and agreements that concerned with the present project is

presented below:

Cabinet
International Environmental Date of Date of Date of
No. Approval
Conventions/ Protocols/ Agreements Signature Ratification Member Date
Regional
1 ASEAN Agreement on Transboundary 10/6/2002 13-3-2003 7/2003 27-
Haze Pollution (Ratification) 2-03
International
1 | United Nations Framework Convention on | 11/6/1992 25-11-1994 41/94
Climate Change, New York, 1992 (Ratification) 9-11-94
(UNFCCC)
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Cabinet
No. International Environmental Date of Date of Date of Approval
Conventions/ Protocols/ Agreements Signature Ratification Member Date
2 | Vienna Convention for the Protection of 22/3/ 1985 24-11-1993 22-2-1994 | 46/93
the Ozone Layer, Vienna, 1985 (Ratification)
3 | Montreal Protocol on Substances that 26/8/1987 24-11-1993 22-2-1994 | 46/93
Deplete the Ozone Layer, Montreal, 1987 (Ratification)
4 | London Amendment to the Montreal 29/06/1990 24-11-1993 22-2-1994 | 46/93
Protocol on Substances that Deplete the (Ratification)
Ozone Layer, London, 1990
5 | Convention on International Trade in 3/3/1973 13-6-1997 11-9-1997 | 17/97
Endangered Species of Wild Fauna and (Accession) 30-4-97
Flora, Washington, D.C., 1973; and this
convention as amended in Bonn,
Germany,1979 (CITES)
6 | Kyoto Protocol to the Convention on 11/12/1997 13-8-2003 26/2003 16-
Climate Change, Kyoto, 1997 (Accession) 7-03

3.8  Environmental Quality Standards

Ministry of Natural Resources and Environmental Conservation, in exercise of the power conferred by
sub-section (b) of section 42 of the 2012 Environmental Conservation Law (ECL), the National

Enviornmental Quality (Emission) Guidelines were issued on December, 2015.

These Guidelines have been excerpted from the International Finance Corporation (IFC) Environmental
Health and Safety (EHS) Guidelines, which provide technical guidance on good international industry
pollution prevention practice for application in developing countries. The Guidelines are generally
considered to be achievable in new facilities by existing technology at reasonable costs. Application of
these Guidelines to existing facilities may involve the establishment of site-specific targets, with an

appropriate timetable for achieving them.

Emissions Guidelines shall apply to any project subject to EIA Procedure, as adopted by the Ministry,
in order to protect the environment and to control pollution in the Republic of the Union of Myanmar.
These Guidelines specifically apply to all project types listed in the EIA Procedure under
‘Categorization of Economic Activities for Assessment Purposes’ which sets out projects that are

subject to EIA, IEE, or EMP.
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3.8.1 Air Emission

Projects with significant sources of air emissions, and potential for significant impacts to ambient air

quality, should prevent or minimize impacts by ensuring that: (i) emissions do not result in pollutant

concentrations that reach or exceed ambient quality guidelines and standards, or in their absence the

current World Health Organization (WHO) Air Quality Guidelines; and (ii) emissions do not contribute

a significant portion to the attainment of relevant ambient air quality guidelines or standards (i.e. not

exceeding 25 percent of the applicable air quality standards) to allow additional, future sustainable

development in the same airshed (Source:National Environmental Quality (Emission) Guidelines, 2015.

Table 3.2

Ambient quality guidelines

Parameter Averaging Period Guideline Value pg/m?
Nitrogen dioxide 1-year 40
1-hour 200
Ozone 8-hour daily maximum 100
Particulate matter PM10a 1-year 20
24-hour 50
Particulate matter PM2.5b 1-year 10
24-hour 25
Sulfur dioxide 24-hour 20
10-minute 500

aParticulate matter 10 micrometers or less in diameter

b Particulate matter 2.5 micrometers or less in diameter

Source:National Environmental Quality (Emission) Guidelines, 2015

Table 3.3
Application)3

Wastewater, storm water runoff, effluent and sanitary discharges (General

Parameter Unit Guideline Value

5-day Biochemical oxygen demand mg/l 50
Ammonia mg/l 10
Arsenic mg/l 0.1
Cadmium mg/l 0.1
Chemical oxygen demand mg/l 250
Chlorine (total residual) mg/l 0.2
Chromium (hexavalent) mg/l 0.1
Chromium (total) mg/l 0.5
Copper mg/l 0.5
Cyanide (free) mg/l 0.1
Cyanide (total) mg/l 1
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Parameter Unit Guideline Value

Fluoride mg/l 20
Heavy metals (total) mg/l 10
Iron mg/l 35
Lead mg/l 0.1
Mercury mg/l 0.01
Nickel mg/l 0.5
Oil and grease mg/l 10
pH S.Ua 6-9
Phenols mg/l 0.5
Selenium mg/l 0.1
Silver mg/l 0.5
Sulphide mg/l 1
Temperature increase °C <3b
Total coliform bacteria 100 ml 400
Total phosphorus mg/l 2
Total suspended solids mg/I 50
Zinc mg/l 2

aStandard unit

b At the edge of a scientifically established mixing zone which takes into account ambient water quality, receiving
water use, potential receptors and assimilative capacity; when the zone is not defined, use 100 meters from the
point of discharge

Note; 3 Pollution prevention and abatement handbook. 1998. Toward cleaner production. World Bank Group in
collaboration with United Nations Environment Programme and the United Nations Industrial Development
Organization.

Source: National Environmental Quality (Emission) Guidelines, 2015

3.8.2 Noise Level

Noise prevention and mitigation measures should be applied where predicted or measured noise impacts
from a project facility or operations exceed the applicable noise level guideline at the most sensitive
point of reception. Noise impacts should not exceed the levels presented below, or result in a maximum

increase in background levels of three decibles at the nearest receptor location off-site.

Table 3.4 Target Noise Level

One Hour LAeq (dBA)
Receptor
Daytime Nighttime
07:00 — 22:00 22:00 - 07:00
Residential, institutional, educational 55 45
Industrial, commercial 70 70

Source:National Environmental Quality (Emission) Guidelines, 2015
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3.8.3 Air Blasting

The maximum level for air blasting is 115 dB Linear. The level of 115 dB Linear may be exceeded on
up to 5% of the total number of blasts over a period of 12 months; however, the level should not exceed
120 dB Linear at any time. Blasting is only permitted during daylight hours.

The recommended maximum level for ground vibration is 5 mm/s (peak particle velocity ppv). The ppv
level of 5 mm/s may be exceeded on up to 5% of the total number of blasts over a period of 12 months.
The level should not exceed 10 mm/s at any time.

Ref 1: Australian and New Zealand Environment Council (ANZEC) Guidelines, 1990 and Best
Practice Environmental Management in Mining, Noise, Vibration and Air Blast Control,

Environment Australia, 1998.

Ref 2: Environmental Impact Assessment Guidelines for the Mining Sector (Final Draft), July 2018.
Prepared for Myanmar Mining EIA Guidelines Working Group by ADB TA 8786-MYA:
Environmental Safeguard Institutional Strengthening

3.8.4 Ambient Water Quality standard for the protection of Aquatic Life

(Environmental Compliance Certificate Template)

The following standards apply to ensure that effluents, drainage or runoff from the Project or its related
activities do not result in ambient water quality downstream of a discharge point(s) exceeding these
Ambient Water Quality Standards.

Table 3.5 Ambient Water Quality

Parameter Units Concentration Reference
Aluminum mg/l 0.005 (if pH<6.5) Australian and New Zealand
0.1 (if pH>6.5) guidelines for fresh and marine

water quality (2000).
Australian and New Zealand
Environmental Conservation
Council.

Water Quality Guidelines for
the Protection of Aquatic Life
(2016). Canadian Council of
Ministers of the Environment.
Metal mining  technical
guidance for environmental
effects monitoring (2012).

Environmental Canada.
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Parameter Units Concentration Reference
Ammonia mg/Il 0.02 As above
Arsenic mg/Il 0.05 As above
Boron mg/Il 0.5 As above
Cadmium mg/Il 0.0002 As above
Chloride mg/Il 0.86 As above
Chromium 0.01 As above
(hexavalent) Mol
Chromium (trivalent) mg/l 0.0089 As above
Coliforms (Total) MPN/100ml 5000 As above
Coliforms (Faecal) MPN/100ml 1000 As above
Color mg/I Not significantly Higher | As above

that seasonally adjusted
background value
Copper mg/I 0.002 As above
Cyanide (Free) mg/Il 0.005 As above
Dissolved Oxygen mg/I 6 As above
Ethanol mg/Il 1.4 As above
Fluoride mg/l 0.2 As above
Iron mg/I 0.3 As above
Lead mg/Il 0.001 As above
Manganese mg/Il 0.05 As above
Mercury mg/Il 0.0001 As above
Molybdenum mg/Il 0.073 As above
Naphthalene mg/Il 0.016 As above
Nickel mg/Il 0.015 As above
Nitrate mg/Il 5 As above
Nitrite mg/Il 0.06 As above
Oil & Grease Substantially absent, no As above
) iridescent sheen
pH - 6.5-9 As above
Phenols mg/l 0.004 As above
Phosphorus mg/l 0.15 As above
Selenium (total) mg/l 0.005 As above
Sliver mg/l 0.0001 As above
Sulphide mg/l 0.002 As above
Temperature °C <2 increase As above
Thallium mg/I 0.004 As above
Total Suspended 10 As above
mg/Il

Solids
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Parameter Units Concentration Reference
Tributyltin mg/Il 0.000008 As above
Turbidity - <10%change As above
Uranium mg/Il 0.015 As above
Zinc mg/Il 0.005 As above

3.8.,5 Drinking Water Quality Standard (Environmental Compliance Certificate

Template)

The following standards apply to ensure that effluents, drainage or runoff from the Project or its related

activities do not result in ambient water quality downstream of a discharge point(s) exceeding these

Drinking Water Quality Standards.

Table 3.6 Drinking Water Quality Standards
Parameter Units Concentration Reference
Aluminum mg/I 0.2 National drinking water quality
standard 2014. Ministry of
Health, Myanmar.
Ammonia-Nitrogen mg/I 15 As above
Antimony mg/I 0.02 As above
Arsenic mg/Il 0.05 As above
Barium mg/Il 0.7 As above
Boron mg/Il 24 As above
Cadmium mg/l 0.003 As above
Calcium mg/l 200 As above
Chloride mg/Il 250 As above
Chromium mg/Il 0.05 As above
Coliforms (Total) MPL/100ml 3 As above
Coliforms (Faecal) MPL/100ml 0 As above
Color TCU 15 As above
Copper mg/l 2 As above
Cyanide mg/l 0.07 As above
Fluoride mg/l 15 As above
Hardness mg/L as CaCO3 500 As above
Iron mg/l 1 As above
Lead mg/l 0.01 As above
Magnesium mg/l 150 As above
Manganese mg/l 0.4 As above
Mercury (total) mg/l 0.001 As above
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Parameter Units Concentration Reference

Nickel mg/Il 0.07 As above
Nitrate (as NO3) mg/Il 50 As above
Nitrate (as NO2) mg/l 3 As above
Odor - Acceptable/ No As above
objectionable odor
pH - 6.5-8.5 As above
Selenium mg/l 0.04 As above
Sodium mg/l 200 As above
Sulphate mg/l 250 As above
Sulphide mg/l 0.05 As above
Taste - Acceptable/ No As above
objectionable taste
Total dissolved Solids mg/I 1000 As above
Turbidity NTU 5 As above
Uranium mg/I 0.03 As above
Zinc mg/I 3 As above

3.8.6 International Finance Corporation Environmental, Health and Safety Guidelines

The IFC EHS Guidelines are technical reference documents with general and industry-specific

examples of good international industry practice.

The General EHS Guidelines are designed to be used together with the relevant industry sector EHS
guidelines that provide guidance to users on EHS issues in specific industry sectors. The EHS
Guidelines contain the performance levels and measures that are generally considered to be achievable
in new facilities by existing technology at reasonable costs. When host country regulations differ from
the levels and measures presented in the EHS Guidelines, projects are expected to achieve whichever

is more stringent.

The EHS Guidelines for cement and lime manufacturing include information relevant to cement and
lime manufacturing projects. Extraction of raw materials, which is a common activity associated with
cement manufacturing projects, is covered in the EHS Guidelines for Construction Materials Extraction.
The contents of both sector EHS Guidelines will be described in the following sections, after a brief

presentation of the general EHS Guidelines.
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General EHS Guidelines
The General EHS Guidelines are organized as reported in the following Table.

Table 3.7 Organization of the IFC EHS General Guidelines

Main Area Topic

Environmental e Air Emissions and Ambient Air Quality
e Energy Conservation

e Wastewater and Ambient Water Quality
e Water Conservation

e Hazardous Materials Management

e Waste Management

e Noise

e Contaminated Land

Occupational Health and e  General Facility Design and Operation
Safety e Communication and Training

e Physical Hazards

e  Chemical Hazards

e Biological Hazards

e Radiological Hazards

e Personal Protective Equipment (PPE)
e Special Hazard Environments

e  Monitoring

Community Health and Safety |e  Water Quality and Availability

e  Structural Safety of Project Infrastructure
e Life and Fire Safety

o Traffic Safety

e Transport of Hazardous Materials

e Disease Prevention

e Emergency Preparedness and Response

Construction and e Environment
Decommissioning e Occupational Health & Safety

e Community Health & Safety

With respect to the environmental issues, IFC Guidelines refer to World Health Organization (WHO)

standards that include the following:
=  WHO Ambient Air Quality Standards;
= WHO Guidelines for Community Noise;

=  WHO Drinking Water Quality; and
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WHO Guidelines for the Safe Use of Wastewater, Excreta and Greywater.

In addition, the following guidelines and standards may be applicable:

Dutch Intervention Values for Soil Quality;

International Union for Conservation of Nature (IUCN) Red Data Book for protected species
(fauna and flora);

Occupational Health and Safety Administration (OHSA) standards — United States Department

of Labor; and

United Nations Framework Convention on Climate Change (UNFCCC) Baseline and
Monitoring Methodologies for Large Scale Clean Development Mechanism (CDM) Project

Activities.

According to IFC requirements, air emissions should not result in pollutant concentrations higher than

the relevant national ambient quality guidelines and standards. In their absence, the current WHO Air

Quality Guidelines or other internationally recognized sources, such as the United State Environmental
Protection Agency (USEPA), National Ambient Air Quality Standards (NAAQS) and the relevant
European Council Directives can be also referred to.

In the following Table, Ambient Air Quality values outlined in the IFC EHS General Guidelines are

reported.
Table 3.8 Ambient Air Quality Values — IFC EHS General Guidelines
Pollutant Averaging Maximum Limit Value
Period (ng/md)
Sulphur Dioxide (SO>) 10 min 500
1 hour -
24 hours 20
Year --
Nitrogen Dioxide (NO) 1 hour 200
24 hours -
Year 40
Ozone (0s) 1 hour --
8 hours 100
Carbon Monoxide (CO) 1 hour -
8 hours -
Black Smoke (BS) 24 hours --
Year --
Total Suspended Particles (TSP) 24 hours --
Year --
Particular Matter <10 um (PM1g) 24 hours 50

318



Year 20

Particular Matter <2.5 um (PM2.s) 24 hours 25
Year 10

Lead (Pb) Year --

In addition, IFC EHS General Guidelines require as a general rule that Project specific ground
concentration does not contribute more than 25% of the above mentioned applicable air quality standard
to allow additional, future sustainable development in the same airshed.

As outlined in the IFC EHS General Guidelines, noise impacts should be estimated by the use of
baseline noise assessments for developments close to local human populations to verify that the levels
presented in the following Table are not exceeded, or result in a maximum increase in background levels

of 3 dB at the nearest receptor location off-site.

Table 3.9 Noise Level Guidelines — IFC EHS General Guidelines

Noise Level Guidelines
Receptor IFC - One Hour Laeq (dBA)
Day-time Night-time
07:00 - 22:00 22:00-07:00
Residential; institutional; educational 55 45
Industrial; commercial 70 70

Noise monitoring programs should be designed and conducted by trained specialists. Typical
monitoring periods should be sufficient for statistical analysis and may last 48 hours with the use of
noise monitors that should be capable of logging data continuously over this time period, or hourly, or
more frequently, as appropriate (or else cover differing time periods within several days, including
weekday and weekend workdays). The type of acoustic indices recorded depends on the type of noise
being monitored, as established by a noise expert. Monitors should be located approximately 1.5 m
above the ground and no closer than 3 m to any reflecting surface (e.g., wall). In general, the noise
level limit is represented by the background or ambient noise levels that would be present in the absence

of the facility or noise source(s) under investigation.

In terms of Occupational Health and Safety (OHS) aspects, IFC noise limits for different working

environments are provided in the following Table.
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Table 3.10 Noise Limits for Different Working Environments — IFC EHS General Guidelines

Noise Limits for Various Working Environments
Location / Activity Equivalent Level Maximum
LAeq,8h L Amax,fast
Heavy Industry (no demand for oral communication) 85 dB(A) 110 dB(A)
Light industry (decreasing demand for oral communication) 50-65 dB(A) 110 dB(A)
Open offices, control rooms, service counters or similar 45-50 dB(A) -
Individual officers ( no disturbing noise) 40-45 dB(A) -
Classrooms lecture halls 35-40 dB(A) -
Hospitals 35-40 dB(A) B(A)

Discharges of process wastewater, sanitary wastewater, wastewater from utility operations or storm
water to surface water should not result in contaminant concentrations in excess of local ambient water
quality criteria or, in the absence of local criteria, other sources of ambient water quality. Receiving
water use and assimilative capacity, taking other sources of discharges to the receiving water into
consideration, should also influence the acceptable pollution loadings and effluent discharge quality.

Waste management should be addressed through a waste management system that addresses issues

linked to waste minimization, generation, transport, disposal, and monitoring.

Land is considered contaminated when it contains hazardous materials or oil concentrations above
background or naturally occurring levels. Contaminated lands may involve surficial soils or subsurface
soils that, through leaching and transport, may affect groundwater, surface water, and adjacent sites.
Where subsurface contaminant sources include volatile substances, soil vapor may also become a
transport and exposure medium, and create potential for contaminant infiltration of indoor air spaces of
buildings. Contamination of land should be avoided by preventing or controlling the release of
hazardous materials, hazardous waste, or oil to the environment. When contamination of land is
suspected or confirmed during any project phase, the cause of the uncontrolled release should be
identified and corrected to avoid further releases and associated adverse impacts. Contaminated lands
should be managed to avoid the risk to human health and ecological receptors. The preferred strategy
for land decontamination is to reduce the level of contamination at the site while preventing the human

exposure to contamination.

With respect to the OHS field, the General EHS Guidelines state that employers and supervisors are
obliged to implement all reasonable precautions to protect the health and safety of workers. The
guidelines provide guidance and examples of reasonable precautions to implement in managing
principal risks to occupational health and safety. Although, the focus is placed on the operational phase

of projects, much of the guidance also applies to construction and decommissioning activities.

The General EHS Guidelines on Community Health and Safety complement the guidance provided for

the environmental and occupational health and safety topics, specifically addressing some aspects of
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project activities taking place outside of the traditional project boundaries, but nonetheless related to
the project operations, as may be applicable on a project basis. These issues may arise at any stage of
a project life cycle and can have an impact beyond the life of the Project.

Finally, the General EHS Guidelines provide additional, specific guidance on prevention and control of
community health and safety impacts that may occur during new project development, at the end of the

project life-cycle, or due to expansion or modification of existing project facilities.
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4. PROJECT DESCRIPTION

4.1  Project justification and need

Than Taw Myat Co., Ltd has applied the registrations at the Myanmar Investment Commission for the
establishment of Joint Venture Company with Yunan Jiansheng Investment Co., Ltd cooperatively.
For the cement manufacturing process as the name of Myanmar Than Taw Myat Company is located
about 8km of Kyaukse Township, the South of the Than Taw Myat Mountain, Taung Taw Kwin
Region.

Myanmar Than Taw Myat Co., Ltd (Double Rhinos Cement Plant) is conducting the project for the
installed capacity of the cement plant (10000 ton/day clinker production) included the existing cement
production line of 5000 ton/day clinker and the new cement production line of 5000 ton/day clinker in
parallel with the existing cement plant (5000 ton/day clinker production). As the requirement of raw
material (Limestone) for cement production (10000 t/d clinker production), the permission of Than
Taw Myat Mountain (Kyaukse Township) has obtained on December 3rd, 2014. The detailed
information about the Than Taw Myat mine sites are described in Table 4.1.

Table 4.1 Limestone Mine Production Sites
Description Than Taw Myat Mountain
Permission 0010/2014
] Than Taw Myat Mountain (Southern), Kyaukse Township, Mandalay
Location .
Region
Area 130.23 Acre (0.5271 km?2)

Mapping no: 93C/2 &6

Area 1: 745167,745172, 758174, 759172
Boundary 101.23 Acre(0.4097km)

Area 2: 753177,753182,756182,756177
29 Acre(0.11474km)

Permission Department Ministry of Mines

Limestone
Type of allowed metal ) )
(Industrial Raw Material)

Mining Method Open Cut Mining Method
Permission Period 10 years
Metal Size Tha/Level-(3) 51-Million




4.1.1 Project Proponent

Proponent Name:

Contact name of

Proponent:

Myanmar Than Taw Myat Co., Ltd.

U Thu Ta Soe

Deputy General Manager (Planning)

Proponent’s address for

correspondence:

Double Rhinos Cement Factory, Kyaukse Industrial Zone,

Kyaukse Township, Mandalay Region, Myanmar

Telephone(fixed/mobile):

+959 792074600
+959 792074500

E-mail

address:

ttmcement@gmail.com

4.2 Project Location

Than Taw Myat Mine Site is located about 12 km, East of the Kyaukse Town, East, South East and

South of the Than Taw Myat Mountain. The project area is also situated in one-inch topographic Map

Index: 93C/6 of Myanmar Survey Department. In Than Taw Myat Mountain, No-1 work site is about

101.23 acres and No-2 work site is about 29 acres. The location of limestone mine is show in Figure

4-1 and the coordinate of the boundary of limestone concession is show in Table 4-2. Than Taw Myat

Mountain (limestone) is produce 14.0 million metric ton (approximate) for the production line of

10000 ton/day clinker and consumed approximately 10 years.

Table 4.2 Co-ordinate Points of Limestone Mine (Than Taw Myat Mountain)

Than Taw Myat Mountain Point Latitude Longitude
A 21°34'50"N 96°14'19"E
B 21°35'3" N 96°14'18"E

Work Site 1
C 21°35'11"N 96°15'01"E
D 21°35'05"N 96°15'04"E
A 21°35'16"N 96°14'46"E
B 21°35'34"N 96°14'46"E

Work Site 2
C 21°35'34"N 96°14'55"E
D 21°35'17"N 96°14'55"E
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Figure 4.2 Photos of Than Taw Myat Mountain (Mine Site No-1 & 2)

4.3 Basic Components, Facilities, and Activities

Than Taw Myat limestone mine has one office building, one explosive storage/ magazine, one
equipment workshop, one canteen and two staff quarter which are located about project boundary and
location map are show in Figure 4.5.

Type Number
Office Building (140 feet x 35 feet) 1 Number
Workshop (75 feet x 55 feet) 1 Number
Staff Quarter (140 feet x 35 feet) 2 Number
Canteen (100 feet x 35 feet) 1 Number
Explosive Storage/ Megazine (80-ton capacity) 1 Number

4.3.1 Explosive Storage/ Megazine

Myanmar Than Taw Myat Co., Ltd has one magazine (80-ton capacity) for storage explosive and
accessories. Type of explosive and accessories are show in below. The location of the site and design
carried out under the instructions of No. (1) Mining Enterprise and its documentation is not provided

because it is confidential. The location of explosive storage is shown in Figure 4-4.

Table 4.3 Type of explosive and accessories

Emulsion Explosive Kg
Ammonium Nitrate Kg
Detonating Cord (Plastic) Meter
M.S 1-10 Delay Electric Detonator Number
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Figure 4.3 Explosive storage/Megazine
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Figure 4.4
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4.4  Site Layout Map

Site layout map of Than Taw Myat limestone mine is show in the following Figure 4.5.

3 AP

S

Figure 4.5 Location of Office, Crusher, Conveyor Belt, Equipment Workshop and Stockpile
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4.5 Mine Development (Pre-construction phase and Construction Phase)
The site investigation and exploration have conducted to result the grid pattern which are suitable to
produce limestone. Than Taw Myat Mountain used open cut mining method for limestone extraction.

Extraction (more referred to as quarrying) consists of opening deposit process. Nevertheless, the
process is relatively simple, and they have three actions. They are

(@ Construction of ramp approach

(b) Construction of mine haulage road

(c) Development stage (stripping overburden).

The first step in open cut mining is to gain access to the limestone deposit. This achieved by removing
the layer of earth, vegetation, and rock unsuitable for product-collectively referred to as overburden
with the use of backhoe excavator. The overburden transferred to the storage site for potential use in
later of the construction works and road. After the approach ramp, mine haulage ramps constructed

for explosion of the Than Taw Myat Mountain.

Figure 4.6 Construction of mine haulage road
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4.6  Mine Operation

The limestone production from the Than Taw Myat Mountain have conducted cooperatively with the
No.1 Mining Enterprise, Ministry of Natural Resources and Environmental Conservation
(MONREC).

The processes and operation of limestone mine list are below.

= Mining Method

= Drilling and blasting

» Loading and hauling

= Crushing and Conveying

4.6.1 Mining Method

There are two common mining methods in the world: surface mining and sub-surface (underground)
mining. Surface mining includes mechanical excavation such as Open pit (open cut) mining,
Quarrying, Open cast mining and Auger mining. Open pit (open cut) mining prefer according to the
geological condition of deposit (limestone deposit is massive type) and topography condition.

Open pit (open cut) mining method is the best suitable method for present limestone production
because Than Taw Myat mountain has large deposit (resource tonnage is 51 million tonnage) and low
production costs. The limestone is slightly metamorphosed and the chemical composition of the

limestone is suitable for cement production.

According to the limestone mine occurrence status and the mining area topography condition, this
mine is open pit (open cut) mining, using the top-down level of stratification, and use trucks to

transport limestone.
Table 4.4 Target production for 2019-2020 Budget Years

Work Site 1 0.8 Million Ton

Work Site 2 0.2 Million Ton
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Storage

Transportation

Figure 4.8

Process flow diagram of Operation Activities

411



4.6.2 Drilling and Blasting Activities

The drilling activities carry out with the 14 meter of bench height and 70 degree of bench slope. The
capability of Hydraulic crawler drill (@ 65~75mm) is up to 15-meter per hour, and it is needed to be
drilled to the 14 meter in additional with 1 meter of over drill.

The ammonium nitrate or emulsion explosive is use for the primary blasting and explosion rate is 0.25
kilogram of explosive per one ton of limestone. Thus, delay electric detonator and detonating cord
(plastic) is keep on each of the drilling to reduce the vibration level and for better explosion. The
dimension of block is 14m x 4m x 5 m x 23 holes and the volume is 6440 m® (17388 ton).

The design of blasting pattern is show in the following:

= Production work = 17388 M ton/round

= Drill hole diameter =75mm

= Hole depth =15 m (Bench height = 14 m)

= Burden distance =4m

= Spacing =5m

= Stemming =5m

= Charged length =10m

= Blast hole = approx. 23 holes (17388 ton/blast)

= Use of Explosive = 0.25 kg/ton of Emulsion explosive

Emulsion explosive, ammonium nitrate, detonating cord (plastic) and delay electric detonator (no 1 to

10) are use in mine blasting. The explosive and accessories stored in 80-ton capacity magazine.

Table 4.5 Mining Schedule
1 Month
Week 1 Week 2 Week 3 Week 4
Frequency 4 times 4 times 4 times 4 times
Time 17:00 17:00 17:00 17:00

The block dimension for one explosion is 14m x 4m x 5 m x 23 holes, the volume is 6440 m?3 and

17388 ton. There are 23 drill holes numbers that deep 14 meters, the spacing is 5 meter and the burden

is 4 meters. Blasting is will be doing at the specified evening.
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Figure 4.11  Photo of Mine Warning Signboard

4.6.3 Haulage and Transportation Facilities

Blasted limestone has loaded with backhoe and front-end wheel loader to the truck. Dump truck is
transport to the primary crusher after mine extracting. For the hauling purposes, 30 numbers of
FOTON rear dump truck (32 ton capable) is used in transporting to the primary crusher after mine
extracting. Besides, the following Table shows the list of vehicles which are used for the mining and
transportation.

Single stage crushing system is use for the limestone crushing process and the head size of limestone
transported by the rear dump truck (32 ton capable) are input into the hopper. It is then pass through
the screening roller with the plate feeder or apron. The output size of screening roller is @ 75 mm and
the remains are passing through the single stage hammer crusher again. The crushers are conveyed by
the short belt conveyor line of 50m long and the long belt conveyor line of 1050 m long to the
limestone pre-blending bed. The following Tables show the specifications of the limestone crushers.

Table 4.6 List of vehicles used for the Mining Process and Transportation
I R
1 | Crawler Drill (865~75 mm) 3 Nos
2 | Backhoe Excavator (including 1.4 m® bucket capacity) 4 Nos
3 | Front end wheel loader (including 3.8 m? bucket capacity) 2 Nos
4 | Rear Dump Truck (32 ton capable) 30 Nos
5 | Motor Bike (125 CC) 3 Nos
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Loading

Transportation

Figure 412  Photo of Loading and Transportation of Limestone

Table 4.7 Specification of Apron or Plate Feeder (3Number)

Type B2306

Conveying Speed 0.084-0.14 m/s

Capacity 800°1000t/hr

Power of Motor 55KW

Table 4.8 Specification of Screening or Roller Feeder (3Number)
Model NWG 3320

Screening Surface Area 4.6m?®

Feed Size (Max) 1000 x 1000 x 1000 mm
Minus Feed Size <75mm®& (90%)

Power of Motor 45KW
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Table 4.9 Specification of Single Hammer Crusher (3Number)

Model

2ppe 1818(double roters)

Feeding Point Size

2475x 2050 mm

Max Feeding Lump Size

1000x 1000 x 1000 mm

Size of rotar

¢ 1800x 1800 mm

Rotar Revolution Speed

350 r/min

Capacity 800~ 900 t/hr
Output Grain Size <75 mm
Power of motor 2X 630KW

Table 4.10 Specification of Pulse bag dust collector (Installed at Crusher Outlet)

Specification and size

LPF-96-5

Resistance of the equipment

1470~1770Pa

Allow inlet dust content <1300gm/m?®
Treated inlet air 334000m3/hr
Filtering area 465m?

Filtering wind speed 1.0~20m/min
Outlet dust content <20mg/Nm?

Table 4.11 Specification of Pulse bag dust collector (Installed at Conveyor Line)

Specification and size LPF-32-4
Resistance of the equipment 1470~1770Pa
Allow inlet dust content <200gm/m?
Treated inlet air 8900m?%hr
Filtering area 124m?
Filtering wind speed 1.0~20m/min
Outlet dust content <20mg/Nm?®
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Pulse bag dust collector Pulse bag dust collector
Figure 4.13 Photos of Crusher, Limestone Storage and Pulse bag dust collector

4.7 Topsoil and Overburden

Overburden and inter-burden were not observed in Than Taw Myat Mountain. Because Than Taw
Myat Mountain’s upper layers of rock are qualified limestone, there is no waste rock generation in
limestone production. The amount of soil generated from mining is very rare because there have few
plantation soils and no topsoil at the Than Taw Myat Mountain.

According to the studies of geology and chemical composition, work site phases are considered within
the exploration period. It is estimated the rate of qualified and unqualified stuff productions from each
work sites. The qualified rocks are produced initially whereas the unqualified rocks are also produced
separately. The unqualified rocks include the overburden and other rocks. Hence, these unqualified
rocks are crush separately and they will be reused in construction activities and land reclamation in

the place where do not need for mine production.
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4.8 Mine Power Supply and Support Facilities

The limestone mine production department and vehicles and equipment department which composed
under Myanmar Than Taw Myat Co., Ltd were operating mining to produce limestone for cement
plant. There is a total of 23 employees for the Limestone Mine Department and 68 employees for the
Department of Vehicles and Equipment. There is one office building, one equipment workshop, and

two staff quarter which are located about the project boundary.

In project, limestone mine production department has drilling & blasting activities and crushing &
conveying activities separately. Drilling & blasting activities is working 7:00 to 11:00 and 13:00 to
17:00 and crushing & conveying activities is working 7:00 to 15:00 and 15:00 to 23:00. Drilling and
blasting are working one shift and crushing & conveying working two shifts. The following Table

show details working time in limestone mine for each section.

Table 4.12 Working Time in Limestone Mine

7:00 — 11:00 (4 Hour)
Drilling and Blasting
13:00 — 17:00 (4 Hour)

7:00 — 15:00 (8 Hour)
Crushing and conveying
15:00 — 23:00 (8 Hour)

Table 4.13 Staffing of Limestone Mine Production Department

1 Production Executive Officer

Supervisor

Operator

General Worker

2 | Quality Control Executive Officer

Supervisor

W[l k| P O © N

Sample Taker
Total 23
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Table 4.14 Staffing of Vehicles and Equipment Department

1 | Transportation Executive Officer 1
Supervisor 4
Operator 6
Driver 40
2 | Maintenance Executive Officer 1
Supervisor 2
Mechanic 8
Diesel Store 3
Spare part store 3
Total 68

4.9 Surface Water Runoff

Kyaukse Township where limestone mine is located is situated in the central Myanmar and dry zone.
Worksite of Than Taw Myat Mountain is more than 400 to 900 feet high mountains. Rainfalls which
can flow together with dust and interburden from the work site are not easily accessible to the bottom
the mountain and can lost on the way. If there is raining heavily in rainy season, run-off water from
the peak to the base is flowing through the pond. Sedimentation pond are dig in large areas near the
work site and in the lower part of the contour level. The direction of water flow is from the east to the

west.
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Figure 4.14  Sedimentation Pond

4.10 Restoration and Closure Plan

The restoration and closure plan covers a description of all activities that need to be carried out in
order to affect closure in an environmentally friendly and socially acceptable manner. To this effect
work standards have been stipulated to achieve the closure objectives in line with the overall EHS
policy.

= After finished the limestone mine operation, filling and leveling with soil or unqualified rock and
plantation will be done in closure plan.

= Keeping systematically extra diesel, lubricant and engine oil that cause to environmental
contamination

= Checking the list of explosive material and related substances used in limestone mine operation
and if this material left systematic storage and will be carried out.

= Unnecessary old accessories used in mine will be disposed in the disposal place and filled it
systematically not to contaminate the physical environment in closure.

= In limestone mine operation, not to contaminate air quality, noise, vibration, soil and water quality
will be systematically recorded.

= Buildings, office, store and working equipment will be carefully removed and carried to prevent
environmental pollution and fire safety.

= Mine closure will be informed to relevant village track, township, and regional government.
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Rehabilitation for Mine Site

The main objective of mine rehabilitation will be to attain slope stability for safety, restoration of
aesthetic quality, and remedial works to render the site suitable for the proposed alternative use. To
this effect:

= Slopes will be profiled to ensure safety and stability

= Topsoil will be re-profiled to enhance re-vegetation of the area

The limestone mine in Than Taw Myat Mountain are still in production. Production roads and
worksite in the limestone mine have not yet been designated for planting trees in these areas during
production, as they are being drilled and excavated with heavy machinery. However, the Department
of Forestry has already set 20 acres of land are designated as alternative plantations for the limestone
mine. The alternative plantation is designated to be divided into 4 rounds within the financial year
2019-2020 to 2022-2023.

4.11 Environmental Protection Measures

a) Emissions
The sources of air pollution in mining operations are:

Particulate matter transported by the wind (more frequent in open-cut mining) as a result of
excavations, blasting, transportation of materials, fugitive dust from stockpiles and haul roads.
Exhaust emissions from mobile sources (cars, trucks, heavy equipment) raise these particulate levels;

and gas emissions from the operating activities.

Limestone mine operations, crusher, conveyors, stored materials, movement of vehicles on haul roads
will also lead to air pollution, which however can be controlled by spraying recycled water. Installing
rubber curtains for loading and unloading operations and covering of materials during storage or
transport by trucks or conveyors to reduce dust load. In addition, water sprinkling to suppress the dust

generation.
b) Solid Waste Treatment and Disposal System

According to the studies of geology and chemical composition, overburden and inter-burden are not
observed in Than Taw Myat Mountain. Because Than Taw Myat Mountain’s upper layers of rock are

gualified limestone, there is no waste rock generation in limestone production.

There has only domestic solid waste from staff house. The small amount of overburden and the
topsoil generated in later years will be directly utilized for rehabilitation of overburden dumps. For the
general waste from staff house and office, the disposal site is considered for that general waste, and it

will be used in reuse or fertilizer as the waste condition.
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C) Domestic wastewater
Domestic wastewater generated from staff quarters will be convey to the sewage treatment system.
d) Noise and Vibration

Limestone mine operation involves the use of various equipment such as drilling machine, excavators,
loaders and dumpers. All these equipment generate noise levels typically of about 90 to 95 dB(A)
(measured at 1-2 meters from source). The process of grinding limestone generates high levels of

noise. The potential sources of noise (at 1 m distance) are presented in Table 4.15.

Table 4.15 Identified Sources of Noise and Associated Noise Levels
Mining operation 90-95
Crusher 95-100
Drilling operation 85-95
Compressor 85-95

High noise levels are inherent to blasting operations (100-120 dB(A) near the source). However, these
are limited to very short duration and therefore are not expected to have any adverse impact on the
ambient noise levels. Explosives, in large quantity will be used for fragmentation of rocks in the mine
but only a part of the explosive energy is used in doing the useful work, the rest is spent in undesirable
phenomena such as ground vibrations and noise. The delay electric detonators, where blasting is
carried out in definite sequence with delay time (25 milliseconds) will be employed to minimize

vibrations. The details on the vibration and noise control are provided as follows:
As part of its safety plan and vibration control measures, Myanmar Than Taw Myat will:

= Adopt asingle line drilling technique to help reduce the vibration waves.

= Limit the depth of the holes drilled to 14m.

= Optimize and monitor powder ratio (explosive/rocks) to obtain maximum fragmentation without
using excess explosive energy and

= Use delay electric detonators to carry out blasting operations in a define sequence with a delay of

25 milliseconds.
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4.12 Project Development and Implementation Schedule

Main Project Activities and Schedule

The limestone mined from the present concession is used as raw material for Myanmar Than Taw
Myat Cement plant. The project period for the present limestone mine will be 10 years. At present, the
limestone is mined in two work sites. The bench width is applied about 14m width and bench slope is

70 ° averages.

Table 4.16

Mining Production Plan and Tentative Schedule

Phase 1 1-2 1.6 Million Tons 0.4 Million Tons
Phase 2 3-4 1.6 Million Tons 0.4 Million Tons
Phase 3 5-6 1.6 Million Tons 0.4 Million Tons
Phase 4 7-8 3.2 Million Tons 0.8 Million Tons
Phase 5 9-10 3.2 Million Tons 0.8 Million Tons
Estimated Limestone Production
A <t Lo ({o) N~ [o0) (e)) o — N o
Production Phase b p= 3 3 s s S S S S
AN AN AN AN AN N N N N N
Phase 1 2.0 Million
Tons
Phase 2 2.0 Million
Tons
Phase 3 2.0 Million
Tons
4.0 Million
Phase 4 Tons
4.0 Million
Phase 5 Tons
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4.13 Water Use

During the operation of the limestone mine, raw water was supplied from the water tank (7000 gal).
Two wells (diameter 4in) are dug in the project boundary and then put to the water tank using with
pump. In the limestone mine, water is mainly use for drinking, water sprinkling and dump truck
washing. Water sprinkler truck (2800 gal) is sprayed once a day in the morning and in the afternoon to

prevent dust along the transporting road in the limestone mine.

Figure 415  Water Sprinkling

4.14 Fuel Consumption

Fuel consumption for limestone production is 0.61 Liter per 1 ton of limestone. Myanmar Than Taw
Myat Company has own petrol station, one fuel truck (1300 gallon) and three fuel truck (800 gallon)
are used to fill fuel for rear dump truck and heavy machine.

4.15 Other Existing Project and Development Project

Than Taw Myat limestone mine of Myanmar Than Taw Myat Company is located about 12 km, East
of the Kyaukse Town, East, South East and South of the Than Taw Myat Mountain. The north and
north-west of Than Taw Myat limestone mine lies Factory (Ministry of Industry), Glass factory,
Myanmar Conch cement factory and Sin min cement factory respectively. The south and south-east of
the Than Taw Myat limestone mine exist Myanmar Than Taw Myat cement factory, Taung Ni Ma

Limestone mine, Myanmar sin cement factory, AAA cement factory and Tiger head cement factory.
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5. PROJECT ALTERNATIVES

5.1 Method for analysis of Alternatives

An analysis of project alternatives for these projects is to determine the best method of achieving
project objectives while minimizing environmental and social impacts. The analysis brings
environmental and social considerations, providing the main opportunity to avoid and, if avoidance is
not possible, minimize adverse environmental impacts and risks. A rigorous analysis of alternatives
can also reduce the project cost, assist in gaining greater public support for the project, and improve
the likelihood of project approval.

5.2  No Project Alternative

The alternative of not implementing the Project is not applicable because the project is an ongoing

concern. Other reasons included:

= Local businesses will lose opportunities for growth.

= Loss of direct employment for approximately 91 people employed by the project as well as
contractual staff.

= Loss of indirect employment and opportunities for contractors and suppliers of goods and
services as well as those involved in cement supply.

= Loss of revenue by the regional government and central governments.

5.3 Alternative Technologies

Surface mining is the predominant exploitation method worldwide. Surface mining is suitable for
large, low-grade ore deposits which occur below a thin layer of rock, or alluvial deposits. Surface
mining includes mechanical excavation methods such as open pit (open cut), Quarrying, open cast,

and auger mining.
1) Open pit (open cut) mining method
2) Quarrying
3) Open cast mining method
4) Auger mining

Open pit mining; When minerals and deposits are found close to the surface and spread across a
large distance, the best way to mine is to use the open cut mining method. In open pit mining, any

overburden is stripped and transported to a disposal area to uncover the mineral deposit.
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Quarrying; Dimension-stone quarrying is produced from a deposit prismatic block of mineral which

are both roughly sized and shaped. Quarries resemble open pits, but the benches are lower and nearly

vertical.

Open cast mining; Open cast mining is a surface exploitation method, used mainly for coal, which

resembles open pit mining but differs in one unique respect.

Auger mining; Auger Mining is a method for surface high wall or outcrop recovery of coal by boring

or excavating openings into the seam beneath the overburden although the overburden is not removed.

Limestone is surface deposit. So, selection of mining cannot be contemplated. The open cut mining is

the best possible method to dig limestone from the mine.

Using heavy Equipment

Production rate

Ore body

Health and Safety

Ecology damage

Noise and vibration

pollution

Socio Economic

Risk

Open pit

(Open cut)
Mining method
Suitable for large

equipment

High

Large deposit
(any, preferable

tabular)

Good
Slope stability
must be

maintained

High

High

High

Low

Quarrying

Unsuited for
extensive

mechanization

Low

Small deposit
(Thick —bedded or
massive, large

areal extend)

Good and
Very stable walls

and benches

High

High

High

Low

Open cast

Mining method

Suitable for large

equipment

High

Mineral (Coal or
soft ore)
Tabular and
bedded

Good
Slope stability
must be

maintained

High

Low

High

Low

Auger mining

Auger flight,
loader, conveyor

and truck

Intermediate

Uncovering coal
seam in high-wall
or outcrop occur
Tabular and
bedded

Good

Intermediate

Intermediate

Intermediate

Intermediate
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5.3.1 Operation Phase

Than Taw Myat limestone mine process includes the construction of haul roads, the construction of
mine access roads, the digging of slopes, sedimentation pond and overburden. Limestone production
is based on the raw material requirements of the cement plant and the quality of the limestone.

Haul Road and Bench; There is no need to consider alternative as the construction of haul road, mine

access roads and the excavation of bench depend on the contour level and the quality of the limestone.

Sedimentation pond; Sedimentation pond are dig in large areas near the work site and in the lower
part of the contour level. The location of the sedimentation pond also described in Chapter 4. In the
current situation, the sedimentation pond of is sufficient, so there is no need to consider another

alternative. If required alternative, will be consider depend on the contour level and large flat areas.

Overburden; Overburden and inter-burden were not observed in Than Taw Myat Mountain. Because
Than Taw Myat Mountain’s upper layers of rock are qualified limestone, there is no waste rock
generation in limestone production. Hence, these ungualified rocks are crush separately and they will
be reused in construction activities. Alternative consideration, overburden will be dump on the

excavated bench (finish working bench) to loosen the bench slope.
5.4 Alternative Locations

The extraction of limestones from the Than Taw Myat Mountain is suitable to utilize for cement
production according to the test result of the chemical composition. The availability of limestone
resource for a Myanmar Than Taw Myat cement plant is the primary criterion for determining
potential site selection. The alternative of limestone mine at another site is not applicable in that the

project is an ongoing concern.

5.5 Description of the Preferred Alternative

Open pit (open cut) mining method is the best suitable method for production limestone according to
the ore body: Than Taw Myat mountain has large, the high production rate; 80% of the raw material
limestone is needed for cement plant and depend on production rate. Open pit (open cut) mining
method is occurred higher land disruption, ecology damage, noise and vibration pollution but land
reclamation is prepared and noise and vibration is depend on explosive charge so using suitable

drilling and blasting pattern.

Another surface mining method such as quarrying, open cast mining method and auger mining is not
suitable according to the ore body, production rate and production cost. So open pit (open cut) mining

method must be choice for limestone production.

53






6. DESCRIPTION OF NATURAL AND SOCIAL
ENVIRONMENT

This Environmental and Social Impact Assessment Study report will give an assessment of the
various environmental impacts likely to be caused on the surrounding nature in and around the
proposed project. It will also incorporate the appropriate control measures required to be adopted or
implemented to minimize the adverse effects thereof.

In order to carry out such assessment study, it is first necessary to delineate and define the existing
environmental factors in and around the proposed project on the existing environmental scenario
which will include various environs like ecology, Flora-fauna, socio economic profiles, environmental
quality in respect of water, air, vibration and noise. This section incorporates the description of the
existing environmental settings within the area of proposed project site. The base line study was
conducted during January 2022.

6.1 Setting the Study Limits

The following section briefly describes the surrounding environments such as physical environment,
biological environment and socioeconomic profile that characterize the potential area of influence of
the present project. The area of influence (AOI) for this project will be designated based on the

following project components.

Than Taw Myat Mine Site is located about 12 km, East of the Kyaukse Town, East, South East and
South of the Than Taw Myat Mountain. In Than Taw Myat Mountain, No-1 work site is about 101.23
acres and No-2 work site is about 29 acres. Than Taw Myat Mountain (limestone) is produce 14.0
million metric ton (approximate) for the production line of 10000 ton/day clinker and consumed

approximately 10 years.

6.1.1 Scope of Study
= Temporal boundary for environmental (biophysical) impact assessment

The environmental impacts are expected in the construction phase, operation phase and mine closure
phase to occur on the atmospheric environment, water environment, noise and vibration, loss of
natural resources, waste generated during limestone production such as removal of overburden,
limestone dependent flora, fauna and loss of habitat caused by mining activities. The socio-economic
impacts are expected to occur mainly during the operational period such as livelihood impacts and

health impact for local communities.
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= Spatial boundary for environmental (biophysical) impact assessment

The spatial boundaries of the assessment of the environmental (biophysical) impacts can be divided
into direct and indirect impact zones. Direct impacts generated by mining activities will incur dust
generation, noise and vibration generation and changes in habitat of flora and fauna in the area.

Indirect impacts such as dust generation from vehicle movements are expected to affect nearby areas.

Therefore, the direct potential impact areas on the project site is set within the mine lease area
considering relatively small size compared with other infrastructure projects such as road, urban
development etc., and the indirect influence range is set to 500 m from the boundary of limestone

mining area.

During operation, dust generation, noise and vibration generation and changes in habitat of flora and
fauna from the operation of the limestone mine activity will be impacted to the nearby communities.
The AOI for ambient air quality, noise, vibration, and biodiversity will be set up within 3km radius

from boundary of project area.

a) Time for field surveys and Reporting

January 2022 February 2022

Parameter I ond 3rd

25 | 26 | 27 | 28 | 29 | 30 | 31
week | week | week

4th

week

Consultation meeting with
Environmental Conservation

Department Kyaukse Township

Consultation meeting with Kyaukse
Township General Administrative
Department GAD

Socio Economic Survey at the village
(KIl and FGD)

Saocial Survey

Consultation meeting with Forest

Department Kyaukse Township

Reporting

Data collecting of fauna and flora
around the Than Taw Myat Taung

Limestone Mine.

Interview from local people for
mammal and Herpetology and other

fauna around the Than Taw Myat

Ecology Survey

Taung Limestone Mine.

Reporting
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Parameter

January 2022 February 2022
1st 2nd 3rd 4th
25 | 26 | 27 | 28 | 29 | 30 | 31
week | week | week | week

Air Quality, Noise and Vibration

>
S | Surface Water and Ground Water
>
@ | Quality
(1
2
2 | Soil Quality
o
Reporting

6.2 Methodology and Approach

Desktop studies as well as site specific baseline surveys were carried out to provide a full picture of

the status of the existing natural and human environment and to understand potential impacts and any

sensitive risk receptors for the Project.

The collection and generation of relevant baseline environmental data (primary and secondary) in the

Project-related area were mainly carried out by Sustainable Environment Myanmar Co., Ltd. These

data are relevant to decisions about project location, design, operation, and mitigation measures.

The overarching purpose for the collection of a proper environmental and socio-economic baseline

data focuses to give an overall evaluation of the existing environmental and socio-economic

conditions, values, and functions of the project areas (identified as: project area and vicinity) and

include the followings:

= Physical Environment;

= Biological Environment; and

= Social-economic and cultural Environment.
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6.3 Physical Components
6.3.1 Climate and Meteorology

There is no weather station at Kyaukse and hence meteorological data of Mandalay are used to
analyze the climate condition of the Kyaukse mining area. The climate of this area is controlled by the
geographical location, relief and the periodical shifting of monsoon winds. According to the
meteorology data record period from 2007 to 2016 by department of Meteorology and Hydrology, the
annual rainfall of Mandalay city is 932 mm and the mean monthly rainfall is shown in Table 6-2. The
mean maximum temperature of Mandalay is 34.4°C and mean minimum temperature is 22.4°C. The

annual mean relative humidity of Mandalay is 68 percent period from 2007 to 2016.
The monthly mean temperature and rainfall of Mandalay is shown in the following Tables.

Table 6.1 Monthly Mean Temperature, Years 2007-2016 (Average)

Station | Unit | Jan | Feb | March | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Mandalay | °C | 224|248 | 29.2 |325| 318 | 310|308 |30.2|300|28.7]262]| 228

Table 6-2 Monthly Mean Rainfall, Years 2007-2016 (Average)

Station | Unit | Jan | Feb | March | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Mandalay | mm 4 2 5 29 | 168 | 99 73 | 167 | 159 | 198 | 24 7

6.3.2 Topography

The limestone mountain area is isolated hill that exposed in the flat region although the area is at
western part of Shan Plateau range. The surrounding region is mainly occupied by the low land in the
eastern part of central low land area. The general elevation of the flat area is about 270 feet above
mean sea level and the general elevation of Than Taw Myat mountain is about 1500 feet above mean
sea level. The general elevation of Htone Taung is about 1000 feet above mean sea level and Taung
Ni Ma Taung is about 2092 feet above mean sea level. Sabe Taung is located about 2700 feet above
mean sea level away from east of 3 miles of these mountains. North, West and North-east of project
sites are existed on flat plain that occupied by the farms and paddy fields. Most of the streams are

parallel drainage system and some streams are dendritic drainage system.
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6.3.3 Geology and Seismology

Location of Than Taw Myat Limestone Deposit Areas

The present limestone mine lies in the western margin of the Eastern Highlands of Myanmar. The

eastern highland comprises the western margin of the Shan Plateau, a segment of the Shan Scarps

forming a belt of steep N to NNW-trending linear valleys and ridges.

Permian age of Calcitic limestone is cropped out in both Htone Taung worksite and Taung Ni Ma

Taung worksite. Grey-light grey colored massive limestone is mainly found at Htone Taung worksite.

Medium-thick bedded, Grey-light grey colored limestone and thick bedded limestone are found at

Taung Ni Ma limestone mine worksite. Thin bedded limestone is rarely found in some place. Chert is

occurred as band or nodule form within limestone beds in both worksites. The general dip direction of

the limestone is 340° to 10°and average dip amount is 60° to the east.
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6.3.4 Soils

The soil cover of Kyaukse plain is complicated depending upon the geomorphologic condition of the

township. The following are the main types of soils, which are found in Kyaukse Township such as

Orthic Acrisols, Chromic Cambisols and Pellic Vertisols.
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Figure 6.4 Soil Map of Project Area
6.3.5 Natural Hazards

Geographically, a larger part of Myanmar lies in the southern part of the Himalaya and the eastern
margin of the Indian Ocean, hence exposed to bigger earthquakes. A hight-angle thrust fault is present
along the eastern side of the shwethalayaung Hill.Here,the gneisses of the shwethalayaung Hill are
thrusted eastward upon the schists of the Webu Hill. A minor fault is present just west of pawdawmu
pagoda in the eastern part. According to the seismic zone map of Myanmar 2005, the project site is

located in Zone IV (Severe Zone, with probable intensity range of 0.3 - 0.4 g).
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6.3.6 Hydrology

Kyaukse Township is situated in the eastern part of the Dry zone of central Myanmar. The Zawgyi,
Panlaung and Samone Rivers flow from southeast to northwest in the Kyaukse Township. Most of the
water resources in the area are freshwater. It can be used for drinking water and irrigation water.

Groundwater is also used for drinking water.

A system of canal fed by the Zawgyi and Panlaung rivers lies between the Samon rivers in the west
and the Shan hills in the east. These canals are Minye canal, Thindwe canal, Htongyi canal,
Pyaungbya canal, Ngapyaung canal, Tamoke canal, Zidaw canal, etc. These may be rechargeable area

or replenishment area for the underground water.

There are no rivers or canals within the project area. Thindwe Cannal which is surface water resources
is about 4 kilometer far from the project area. In the project area, groundwater is extracted from two
tube wells and stored in a tank for use in the project. These tube wells are four inches in diameter. A
map showing the drainage pattern of the project area shown in Figure 6.6.

According to the topography of Kyaukse Township, it can be divided into two parts, namely, Kyaukse
Plain and the Yeyaman Range. The position of underlying water table in Kyaukse area is found to be
sloping towards northwest in accordance with the regional surface morphology. In places a round
western foothills of Yeyaman range, Shantaung U_Than Taw Myat range and Kyaukse and Minmwe
hills, the water table rests at higher position than the regional level. Thus, these areas can be regarded
as recharge area of aquifer by the seasonal surface run off.
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Figure 6.6 Drainage pattern of the project area
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6.3.7

Air Quality

a) Survey ltem

Parameters for air quality survey were determined by referring environmental quality standard for air

in national emission guideline. Myanmar National Environmental Quality (Emission) Guidelines were

announced on 29th December 2015 and guideline values for air pollution level are shown in Table

6.3. In this chapter, the existing environmental condition of ambient air quality was followed under

this guideline.
Table 6.3 Myanmar National Environmental Quality Guideline values for survey
parameters of air quality

No Parameter Averaging Period Guideline Value Units
1. [Nitrogen dioxide 1-hour 200 pg/m3
2. | Carbon monoxide - - pg/m3
3. |Particulate matter PM10 a 24-hours 50 ug/m3
4. |Particulate matter PM2.5 b 24-hours 25 pg/m3
5. | Sulphur dioxide 24-hour 20 pg/m3
6. | Temperature - - °C
7. |Relative Humidity - - %

b) Survey Period

Air quality monitoring was conducted 24 hours during 26" to 31% January 2022. The measurement

duration is shown in the following Table.

Table 6.4

Sampling duration for air quality survey

Sampling Point

Period

AQNV-1 26th - 27th January, 2022
AQNV-2 28th - 29th January, 2022
AQNV-3 29th -30th January, 2022
AQNV-4 27th - 28th January, 2022
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Table 6.5 Sampling and analysis method for air quality

No Parameter

Analysis Method

1 | Sulfur dioxide (SO2)

On site reading

2 |Carbon monoxide (CO)

On site reading

3 | Nitrogen dioxides (NO2)

On site reading

4 |Particle matter 2.5 (PM 2.5)

On site reading

5 | Particle matter 10 (PM10)

On site reading

6 Nitric Oxide

On site reading

7  |Relative Humidity

On site reading

8 | Temperature

On site reading

9 |Wind Speed

On site reading

10 | Wind Direction

On site reading

c) Site Description

Total four air quality monitoring were conducted around the project site within 3kilometer area of

interest. Air quality monitoring were installed at Pyaukseikpin Village, Yepyadaw (east) Village, and

Minepan Village, and within cement compound. Air quality monitoring activities and location map

was shown in Figure 6.8 and 6.7.

Table 6.6 Sampling Location of Air Quality Monitoring

Sampling ID Coordinate Description

21°34'53.17"N

AQNV-1 Than Taw Myat Cement Compound
96°14'44.75"E
21°35'30.03"N o

AQNV-2 Pyauk Seik Pin Village
96°16'19.89"E
21°32'47.09"N ) )

AQNV-3 Hmine Pan Village
96°13'17.41"E

AQNV-4 2173630.9°N Y daw (East) Vill

- epya daw (East) Village

96°15'13.21"E by J
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Figure 6.8 Air and noise monitoring survey at all stations

d) Survey Result
Ambient air quality

The average values of ambient gaseous levels for 24 hours air quality monitoring is shown in Table
6.7. According to the survey results, the average 24-hour period for PM2.5, PM10 and SO2
concentrations are within the Myanmar National Environmental Quality (Emission) Guidelines. SO2
concentration of AQ-1 are higher than the applied standard because of industrial zone and PM 10 of
AQ 4 are slightly higher than the applied standard because of main industrial road traffic. The CO,

NO and NO2 value is not specified in the Myanmar emission guidelines.
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Table 6.7 Ambient Air Quality Results
Date Time
No pg/m3 pg/m3 pg/m3 pg/m3 ng/m3
26 to 27
AQNV-1 24 hours 0.13 38.22 20.78 35.28 27.67
January, 2022
28 t0 29
AQNV-2 24 hours 0.27 42.18 23.15 38.19 16.21
January, 2022
2910 30
AQNV-3 24 hours 0.09 45.29 18.37 35.14 11.26
January, 2022
2710 28
AQNV-4 24 hours 0.26 31.6 18.6 57.34 16.18
January, 2022
200
Guideline (NEQG) 25 50 20
(1 Hour)
EAQNV-1 EWAQNV-2 BAQNV-2 EAQNV-4  ® Guideline (NEQG)
g
3
o & 2% 1hg
ﬁggﬁ Rir, ﬂﬁ; N E"'u}m
2588 4 RS AEEEL
cooo cooo I I I I I ™
MG/M3 MG/M3 MG/M3 MG,/M3 MG/M3
DATE co MNO2 PM2.5 PM1O 502
Figure 6.9 Daily average air quality results

Wind Speed and Direction

The average wind speed and direction were collected for 24 hours continuous in each location.

According to the wind rose diagram, average wind speed of varies from 0.38 to 2.12m/s in all stations.

Prevailing wind direction of all air monitoring station are described in Table 6.8.
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Table 6.8 Wind directions for all air quality stations

Monitoring Station First prevailing direction Second prevailing direction

AQ-1 Northeast, Southeast Southwest, Northwest
AQ-2 Southwest North, South, Northwest
AQ-3 Southwest -
AQ-4 Northwest -

'WIND ROSE PLOT. DISPLAY.

AQ-1 Wind Speed

Wind Rose Diagram Direction (blowing from)

" INORTH

B 3s-s7

SOUTH

65%..

WIND SPEED
(mis)

-
Il ss-11
B 57-8s

[ 21-36
Bl os- 21

Calms: 8.33%

COMMENTS:

DATA PERIOD:

Start Date: 1/26/2022 - 12:00
End Date: 1/27/2022 - 09:00

COMPANY NAME

Sustainable Environment Myanmar Co.,Itd

MODELER
De Hlaing Zaw \,2

CALM WINDS: TOTAL COUNT »

8.33% 22 hrs. SEM

AVG. WIND SPEED DATE PROJECTNO

212 mis 212712022

WRPLOT View - Lakes Environmental Software

Figure 6.10 Wind rose diagram at AQ-1
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WIND ROSE PLOT: DISPLAY:
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Figure 6.11 Wind rose diagram at AQ-2
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WIND ROSE PLOT:

AQ-3
Wind Rose Diagram

DISPLAY:
Wind Speed
Direction (blowing from)

30%.

24%.,

12%
E%'ﬁl

CEAST |

WIND SPEED
(mis)

- =111
Il s
P s57-ss

% OUTh [ 36-s57

[] 21-38
[ os- 21

Calms: 41 67%

COMMENTS:

DATA PERIOD:

Start Date: 1/27/2022 - 11:00
End Date: 1/28/2022 - 10:00

COMPANY NAME:

Sustainable Environment Myanmar Co.,ltd

MODELER:

De Hlaing Zaw

CALM WINDS TOTAL COUNT- »
41.67% 24 hrs. SEM

'AVG. WIND SPEED: DATE: PROJECT NO-

0.79 m/s 3/6/2022

WRPLOT View - Lakes Environmental Software

Figure 6.12

Wind rose diagram at AQ-3
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Figure 6.13 Wind rose diagram at AQ-4
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6.3.8 Noise

Noise prevention and mitigation measures should be taken by all projects where predicted or
measured noise impacts from a project facility or operation exceed the applicable noise level
guideline at the most sensitive point of reception. Noise impacts should not exceed the levels shown
below, or result in a maximum increase in background levels of three decibels at the nearest receptor
location off-site. The noise level results were compared against daytime and night time limits of
Myanmar National Environmental Quality (Emission) Guideline for industrial, commercial
environment, i.e. 70 dB(A) for day time and 70dB(A) for night time.

Table 6.9 Applicable Noise Level Guideline

LAeq (dBA)a
Receptor
Daytime 07:00AM - 22:00PM Nighttime 22:00PM - 07:00AM
Residential, institutional, educational 55 45
Industrial, commercial 70 70

a; Equivalent continuous sound level in decibels

a) Survey location and period

Noise monitoring stations were conducted as same time and same location as of air quality station.
b) Survey Method

Sampling and monitoring of surrounding sound were conducted by using following instrument for 24
hours/1-day measurement. Measurement of environmental sound level was conducted by referring to
the recommendation of International Organization for Standardization (1SO), i.e. 1SO 1996-1:2003
and 1SO 1996-2:2007. The instrumentation used for noise quality survey is shown in the following
Table 6.10. Noise meter was set up to record the log as ten minutes intervals during an hour for one

consecutive day.

Table 6.10 Instrumentation for noise survey
Instrumentation Description
Sound level meter Sound level meter with SD Card, Model SL-4023SD

620




c) Survey Result

Figure 6.14

Lutron sound level meter

Daily average noise levels (LAeq) of the monitoring point were presented in Table 6.11. Day time and

night time was calculated by using the following array formula in the excel sheet. This formula is

firstly used for hourly LAeg and then for the 24 hours LAeqg.

10*LOG10(AVERGAE (10~((RANGE)/10)))

Possible noise emission sources have around the noise level monitoring station. So, noise levels found

the lower than the Myanmar National Environmental Quality (Emission) Guideline values for

commercial environment.

Table 6.11 A-weighted loudness Equivalent (LAeq) Level
N1 N 2 N 3 N 4
pd pd pd pd
S | & | £ | & | & | & | 8 | &
Result = = = = = = = =
= | 2 | & | F | & | F | & | 3
53 49 60 53 59 49 50 53
NEQG Guideline
. . 70 70 70 70 70 70 70 70
(Commercial Environment)
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Figure 6.15 Daily average Noise level results

The results are compared with “Industrial, Commercial” environment of Myanmar National

Environmental Quality (Emission) Guideline. By means of the calculated results, daytime and

nighttime noise level result of N-1, N-2, N-3, and N-4 are lower than the applied standard within the

survey period.

Table 6.12 Hourly noise level results for all station

Time N-1 N-2 N-3 N-4
7:00-8:00 52 63 63 51
8:00-9:00 53 63 64 49
9:00-10:00 52 57 67 48
10:00-11:00 52 56 63 47
11:00-12:00 53 61 56 49
12:00-13:00 50 52 66 48
13:00-14:00 62 72 65 49
14:00-15:00 54 70 67 47
15:00-16:00 53 62 64 55
16:00-17:00 52 53 53 55
17:00-18:00 51 55 59 55
18:00-19:00 52 55 59 51
19:00-20:00 52 66 49 49
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20:00-21:00 53 56 50 51
21:00-22:00 51 55 47 51
22:00-23:00 50 60 54 52
23:00-24:00 49 49 50 52
24:00-01:00 49 45 45 50
01:00-02:00 50 49 46 51
02:00-03:00 49 59 48 51
03:00-04:00 49 60 53 56
04:00-05:00 49 48 52 53
05:00-06:00 50 50 50 58
06:00-07:00 51 63 49 54
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Figure 6.16  Hourly noise level results for all station

6.3.9 Vibration

Vibration was measured as same location at air quality monitoring station. The vibration level results
were measured on sensitive receptors such as Pagoda, Monastery, and house near the main source

vibration which results were referenced by the EIA guideline for the mining sector.
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Table 6.13 Applicable Vibration level Guideline

Category Time/ Frequency Guideline
Air blasting 5% of the total number of blasting Maximum 115dB linear
Ground vibration 5% of the total number of blasting. 5mm/s

a) Survey Method

The instrumentation for vibration level was used by RION VM-55 vibration meter. This instrument is

a 3-Axis (X, Y, Z) vibration meter that can be used in a wide range of applications for measurement

and analysis of different parameters. The unit is equipped to measure the instantaneous value for

vibration level and vibration acceleration level, as well as the time percentile level, time averaged

level, maximum and minimum values in three axes simultaneously.

Table 6.14 Instrumentation for noise survey

Instrumentation

Description

Vibration meter

Rion VM55 with SD Card

Figure 6.17

Vibration meter
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b) Survey Result

Raw vibration data was calculated by using the following array formula in the excel sheet, 10*LOG10
(AVERGAE (10"((RANGE)/10))). According to the calculated results, all vibration level (Lvmax) is
lower than the applied standard.

Table 6.15 Vibration level results for all monitoring station
V1 V2 V3 V4
Result
(Lvmax)
49 41 50 51
Guideline 5% of the total number of blasting (Maximum 115dB linear)
120
100
80
50 51
60 = 41
40
Guideline
20
(Lvmax)
0
V-1 V-2 V-3 V-4
M (Lvmax) ™ Guideline
Figure 6.18 Maximum vibration level results

6.3.10 Surface and Groundwater Quality

a) Survey ltem

Water quality for this project was referenced by NEQG. In this project, water quality standard was
applied by general guideline in NEQG.

The water quality study comprises literature study and field study for water quality sampling and
analysis. The results of water quality measurements will be compared with the Myanmar National

Environmental Quality (Emission) Guidelines. The other parameters will be analyzed in a certified
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laboratory. The water quality locations are described in the Figure 6.19. The following Table is

described the ESIA study for water quality.

Table 6.16

Survey parameters for water quality

Surface Water

Quality
Measurement

Number of samples

Two point

In situ parameters

pH, ORP, DO, EC, TDS, water temperature, flow rate, Turbidity

Laboratory analysis

BOD, COD, TSS, Oil & Grease, Total Coliform

parameters Bacteria, Total Nitrogen and Total Phosphorus
Period One time

High accuracy measurement device (multi-parameter for water
Instrument

quality)

Ground Water

Quality
Measurement

Number of samples

Three points

In situ parameters

pH, ORP, DO, EC, TDS, water temperature, water depth,
Turbidity

Laboratory analysis

BOD, COD, TSS, Oil & Grease, Total Coliform Bacteria, Total

parameters Nitrogen and Total Phosphorus
Period One time

High accuracy measurement device (multi-parameter for water
Instrument

quality)

b) Survey Locations

The coordinate locations of water samples and surveys are shown in Table 6.17.

Table 6.17 Sampling and survey points of water quality survey
Category Sampling Coordinates Description of Sampling Points
21°34'29.45"N .
SW-1 Discharge canal from cement plant
96°13'12.48"E
Surface Water Outlet part of discharge canal
21°33'31.90"N o
SW- 2 from cement plant before mixing
96°12'30.81"E
to Ngapyaung canal
21°35'30.99"N Tube well of Pyauk Seik Pin
GW-1
96°16'18.77"E Village
Ground water
21°32'48.76"N Handed Well of Hmine Pan
GW-2
96°13'15.64"E Village
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Category Sampling Coordinates Description of Sampling Points

21°34'33.36"N Tube well of Than Taw Myat
96°13'24.49"E Cement Plant

GW-3

96°13'30°E 96°16'30"E

21°37'0°N
21°37'0°N

21°36'0"N
21°36'0"N

z z
° °
8 8
8 b
b &

21°330°N
21°330"N

21°32'0°N
21°32'0'N

Legend

0 1 2 4 Km
® Village

®  Ground Water Point

I« Surface Water Point

D Project Site

Figure 6.19 Location map of water quality survey
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SW-1

SW1 was surveyed and collected at the discharge canal from Than Taw Myat cement plant. The

watercolor is colorless. The transparency of water is high, and the salinity is 0.36 ppt. The survey

activities of SW-1 are shown in Figure 6.20.

Figure 6.20 Water quality survey at SW-1

SW-2

SW2 was measured and collected at outlet of discharge canal from cement plant before mixing to
Ngapyaung canal near Hpo Kone Village and Hmine Pan Village, Kyaukse Township, Mandalay
Region. The color of water is colorless. The transparency of water is high, and the salinity is 0.39ppt.

The survey activities of SW2 are shown in Figure 6.21.

Figure 6.21 Water quality survey at SW-2

GWw-1

GW-1 was surveyed and collected at the tube well of Pyauk Seik Pin Village, Kyaukse Township,
Mandalay Region. The color of water is colorless. The transparency of water is very high, and the
salinity is 0.34 ppt. The survey activities of SW3 are shown in Figure 6.22.
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Figure 6.22 Water quality survey at GW-1
GW-2

GW-2 was surveyed and collected at the tube well of Hmine Pan Village. It is located within Hmine
Pan Village, Kyaukse Township, and Mandalay Region. The color of water is colorless. The
transparency of water is high, and salinity is 0.65ppt. The survey activities of GW-2 are shown in
Figure 6.23.

Figure 6.23 Water quality survey at GW-2

GW-3

GW-3 was surveyed and collected at the main tube well of Than Taw Myat Cement plant. It is located
within cement compound, Kyaukse Township, and Mandalay Region. The color of water is colorless.
The transparency of water is high, and salinity is 0.48ppt. The survey activities of GW-3 are shown in
Figure 6.24.
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Figure 6.24 Water quality survey at GW-3

c) Survey Period
The sampling period show in Table 6.18.

Table 6.18 Survey period for water quality

Sample ID Period

SW-1

SW-2

GW-1 29" January, 2022

GW-2

GW-3

d) Survey Method

Water samples were taken by Alpha horizontal water sampler and collected in plastic and sterilized
glass sample containers. All sampling was in strict accordance with recognized standard procedures.
The parameters as pH, temperature, dissolved oxygen (DO), electrical conductivity (EC), and total
dissolved solid including the odor and color in visual analyzing were measured at each site
concurrently with sample collection. According to the Laboratory standard, some samples were
preserved using the chemicals. All samples were kept in iced boxes and were transported to the
laboratory within 24 hours.
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Table 6.19

Field Equipment for surface water quality survey

. Originate .
No. Equipment Manufacturer Model/Serial No
Country
Multi Parameters for water quality Model — U52G
1 HORIBA Japan
(water checker) SN — G2YBAJWD

e) Survey Result

Table 6.20 is presented the result of insitu surface water quality. These

effluent water quality level for general guideline of NEQG.

results

were compared by

Table 6.20 In-Situ Measurement of Water Quality

Physical Parameter SW-1 SW- 2 GW-1 GW-2 GW-3
Weather Sunny Sunny Sunny Sunny Sunny
Transparency High High High High High
Temperature (°C) 27.85°C 26.89°C 27.65°C 29.75°C 31.46°C
pH 8.09 8.13 6.09 6.22 6.05
Salinity (ppt) 0.36 0.39 0.34 0.65 0.48
DO (mg/l) 7.84 7.83 4.21 4.82 3.15
EC (mS/cm) 0.75 0.80 0.70 1.31 0.97
TDS (g/L) 0.48 0.51 0.45 0.83 0.62
Turbidity 2.2 7.7 0 0 0

Laboratory analysis result

The water samples were sent to ISO Tech Laboratory and SGS Laboratory in Myanmar. Laboratories

analysis results were presented in Table 6.0. Water quality results were compared by effluent level of

general guideline in NEQG. By the analysis results, concentration of total suspended solids and total

coliform bacteria are very lower than the applied standard in each location.
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Table 6.21 Laboratories analysis results for water quality

Analysis Parameter Units SW-1 SW- 2 GW-1 GW-2 GW-3
Total Nitrogen mg/L 1.34 1.46 <1 <1 <1
Total Phosphorus mg/L 0.23 0.02 0.02 0.02 0.02
Total Coliform Bacteria | CFU/100mlI 18 8 6 4 5
TSS mg/L 30 8 6 5 8
BOD mg/L 20 12 8 2 4
COoD mg/L 64 64 32 32 32
Oil and Grease mg/L <5 <5 <5 <5 <5
6.3.11 Soil

a) Survey ltem

Parameters for soil quality survey are determined to cover the parameters of existing available
environmental standards. Soil sample was taken by the manual hand auger. Parameter for soil
contamination survey is determined by referring to the parameter of soil content observation of Japan

and other countries as shown in Table 6.22. Survey parameter is shown in Table 6.23.

Table 6.22 applicable guideline for soil quality

Standard
No Parameter Unit
Japan Thailand Vietnam

1 pH - - - -
2 Mercury ppm 15 610 -
3 Arsenic ppm 150 27 12
4 Lead ppm 150 750 300
5 Cadmium ppm 150 810 10
6 Copper ppm 125 - 100
7 Zinc ppm 150 - 300
8 Chromium ppm 250 640 -
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9 Fluoride ppm 4000 - -
10 | Boron ppm 4000 - -
11 | Selenium ppm 150 10,000 -
Source: Japan: Ministry of Environment, Government of Japan (2002), “Regulation for
Implementing the Law on Soil Contamination Countermeasures”
Thailand: Notification of National Environmental Board No.25, B.E. Thailand (2004),
“other purpose” class”
Vietnam: QCVN 03:2008/BTNMT, Applied “industrial land’, Vietnam.
Table 6.23 Survey parameter for soil quality
Category Parameter
) ) pH, Cadmium, Copper, Zinc, Manganese, Lead, Arsenic, Iron, Chromium, Mercury,
Soil Quality

Nickel

b) Survey Locations

The locations of soil samples and surveys are shown in Table 6.24 and Figure 6.25. The detail of

sampling points is described as below.

Table 6.24 Sampling and survey points of soil quality survey
Category Sample ID Coordinates Description of Sampling Point

51 21°35'13.24"N | About 2.26 kilometers northeast of cement plant,
96°15'31.01"E | collected in the paddy filed.

S0 21°34'26.41"N | About 1.34 kilometers west of cement plant, collected in
96°13'14.96"E | the paddy field.

Soil

3 21°32'48.05"N | About 3.59 kilometers southwest of cement plant,
96°13'22.17"E | collected in the paddy field near Hmine pan Village.

4 21°33'12.52"N | About 3.29 kilometers southeast of cement plant,

96°15'23.13"E

collected in the paddy field.
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c) Survey Activity

S-1

6135



d) Survey Period

Soil quality survey was conducted on 29- 30 January 2022.
e) 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 00-50 cm of
top soil was removed by the sampler before sampling. Most of samples were taken and collected from
50-70 cm depth. During sample collection, wear the glove, rinse glove and soil auger with clean
water. Then sample was taken and collected in cleaned plastic bag. Chemical preservation of soil not
generally recommended. Samples were cooled in an ice box which temperature was under 4°C.
Samples were protected from sunlight to minimize any potential reaction. Field equipment used on

site is also shown in the Table.

Table 6.25 Field Equipment for Soil Quality Survey

No Equipment Originate Country Model

1 | Soil Auger (Hand held) US.A AMS

f) Survey Result

Chemical analysis for soil quality was tested in the laboratory of Land Use Department of Yangon
Region. Soil quality result is presented in Table 6.26. Most of the results are complied with the
proposed standard value of contamination whereas soil result is lower than the applicable guideline.
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Table 6.26

Soil quality analysis results

Parameter Unit S-1 S-2 S-3 S-4
Cadmium ND ND ND ND
Chromium ND ND ND ND

Yellowish Yellowish Yellowish Yellowish
Color Brown Brown Brown Brown
Copper ND ND ND ND
Nickel ND ND ND ND
Lead ND ND ND ND
Mercury ND ND ND ND
Manganese 1.522 1.648 2.098 1.13
pH 8.10 8.17 8.33 8.11
Zinc ND ND ND ND

6.4 Environmental Biological Components

The biological constituent of the environment is called the biotic component of the environment. This
component consists of all living things like plants, animals and small micro-organisms like bacteria. It
interacts with the abiotic component of the environment. This interaction of two components of the
environment forms various ecosystems, like pond ecosystem, marine ecosystem, limestone ecosystem

etc.

As part of this study, a desktop study was carried out of publicly available scientific publications to
investigate the ecology and biodiversity of the project AOI. A site visit was undertaken where the
different biodiversity features, habitat, vegetation and landscape units present at the site were
identified and mapped in the field. This included generating a fine-scale vegetation map for the site
which identified and mapped the different plant communities present. Walk-through-surveys were
conducted across the site and all plant and animal species observed were recorded. Searches for listed
and protected plant species at the site were conducted and the location of all listed plant species
observed was recorded using a GPS. Active searches for reptiles and amphibians were also conducted
within habitats likely to be important for such species. The impact assessment phase will involve the

determination of the nature of likely impacts of the development and recommendations on mitigation.
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The biodiversity survey had been carried out during 25 January to 31 January 2022. The survey areas

were within buffer zone 3km.
The following information was collected during the biodiversity field survey.

= Forest: Type of Forest, Phase of development, distribution, existing and future use, Presence
of fragile or exceptional forests

= Flora species and their habitats: Abundance, distribution, diversity, Rare, endangered or
Vulnerable species, wetlands, Riparian vegetation, species of social economic, cultural or
Scientific interest (i.e. NTFP)

» [Fauna species and their habitats (Mammalians, reptiles, amphibians, aves, fish); -
Abundance, distribution, diversity, Migration, Rare, endangered or vulnerable species,

Species of social, economic, cultural or scientific interest (i.e. NTFP)

6.4.1 Terrestrial Ecology and Wildlife
The methodologies used in biodiversity surveys describe in below.
a) Desktop Study

Publicly available sources of information were analyzed to build an outline of known and likely
ecological values for the Study Area. Aerial imagery was used to build a more complete spatial
understanding of the pattern of vegetation communities and human uses on the site, and to map access
routes and internal tracks. In addition, ecologists with experience of the Study Area were consulted
where possible to obtain information about species known to be present or previously recorded from

the site, and other ecological values considered by them to be relevant.

b) Field observation

Habitat map

To obtain the habitat map, there is a combination between field observation and secondary image
from Google Earth and generating it by applying it in GIS software. At first, the field observations
were performed for habitat survey at site collecting the data with the Garmin GPS and uploading it in
Maplnfo Software. On the other hand, the Google image was visually digitized based on the primary
field survey. Finally, the habitat map was analyzed based on both field survey and secondary image

data using the MaplInfo software.

= Sources & Tools

= Google Earth Image

= Map info 11.0 and Discover
= Garmin GPS 62 cx

=  Field survey
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c) Interviewing and literature survey

In addition to the field observation, secondary data was also surveyed by interviewing from local
residents and literature reviewing. In the interview survey, the surveyor visited the residents in and
around the survey area and interviewed the name of plants and animals existing in and around the
area. Also, the past situation of flora and fauna, and the change in biodiversity and ecosystem in the
area was interviewed for examination.

Figure 6.27 Interview survey with local people

d) Methodology
Flora

A Global Positioning System was used to navigate and mark coordinates around the study area. Field
observation was conducted in and around the project area. During the field survey period, a plotless
sampling method was used. Plotless sampling methods are based on the random selection of points
within a particular survey area. In addition, all trees, shrubs, herbs and cultivated crops were recorded
and listed. Identification of plants and animal species was conducted with the assistance of skilled
local people. The identified species and families were translated to scientific names with assistance of

a checkilist of trees, shrubs, herbs and climbers of Myanmar.
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Fauna

Mammal

Mammals surveys were conducted through transect count during both daytime and night
time surveys. As mammals usually occur at low densities, in addition to direct observation,
any observation of signs of mammal activity, such as tracks, scats or burrows will be
actively sought.

Small Mammal (especially Bat) was conducted above-ground sampling and cave sampling
method to capture by mist nets during day and night surveys. Mist nets are trails, streams,

rivers, edges of tall vegetation —anticipate and trap the routes and places bats will fly.

Herpetology

Herpetofauna surveys were conducted through direct observation and active searching in all
major representative habitat types and in potential hiding places such as among leaf litter,
inside holes and under stones and logs within the study area. Surveys were conducted
during day time periods. Visual observations, documented where possible by photographs
were made of some captured specimens that were not collected for preservation. Photo
records were taken by digital. Their morphometric characters of each specimen were
recorded such as sizes, shapes, patterns, spots, stripes, color, and body length in the data

sheet.

Butterflies and

Butterflies and Odonata of different habitats within the study area were surveyed using

Odonata point count methods subject to the on-site conditions. Butterflies species and Odonata
species were collected by aerial net along the trail and collected to release off. Some
Butterflies cannot identify in the field so we took photos and identified the species with a
reference book.

Bird Random point count and direct count method was used for the bird survey and took the

photograph of birds. Birds were observed with binocular and camera as long as in the field
for identified aided with field guided book for (Craig Robson 2011). Species identification
observed number of birds habitat utilization, were examined. Nocturnal birds were observed
when it becomes dusk. Point count and direct count opportunistic methods were used to
census the species richness and point counting was used to get the relative measure of bird

abundance.

e) Flora Survey results

Flora species and their habitat

Within the Aol and buffer zone area, there are four major habitat types observed namely (1)

agricultural land and (2) Shrub Land (3) Bare Land and (4) Residential area. There is not any intact

forest within the AOI and buffer zone area. Habitat Map of the ROW and buffer zone area of Than

Taw Myat Limestone Mine area is shown in the following Figure 6.28.
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Figure 6.28  Sceneries of the Survey Area

Flora Species Composition

The list of 52 plant species recorded from Thandawmyat Taung, Phyauk Seik Pin and Yepyartaw
village and their surrounding area were presented in the following tables. The families and general
were arranged alphabetically. The scientific name and Myanmar name were also presented. Based on
the TUCN red list threatened species (2020), there was no threatened species. Based on the Myanmar

IUCN Status, there was no threatened species in this area.
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Table 6.27

List of plant species recorded in survey area

No Family Name Scientific Name Common Name Habitat Distribution IUCN Hl}/gznsl:l;;s
1 | Asclepiadaceae Calotropis procera Mayo S Magway, Mandalay, Sagaing, Shan NE NE
2 | Asteraceae Chromolaena odorata Bizat S Wide NE NE
3 | Anacardiaceae Lannea coromandelica Nabe T Bago, Kayin, Mandalay, Rakhine, NE NE

Shan, Taninthayi, Yangon
4 | Anacardiaceae Spondias pinnata Gwe T Reported from Myanmar NE NE
5 | Asclepiadaceae Leptadenia reticulata Gon-cho S/Cl1 Magway, Mandalay, Sagaing NE NE
6 | Asclepiadaceae Dregea volubilis Gwedauk-nwe Cl/Cr Wide NE NE
7 | Apocynaceae Alstonia scholaris Taung-mayo T Bago, Kachin, Mandalay, Shan, LR/LC NE
Taninthayi, Yangon
8 | Bignoniaceae Heterophragma adenophylla Phet-than T Wide NE NE
9 | Bombaceae Bombax ceiba Letpan T Wide NE NE

10 | Combretaceae Terminalia oliveri Than T Magway, Mandalay, Sagaing NE NE
11 | Caesalpiniaceae Bauhinia racemosa Palan ST Wide NE NE
12 | Cucurbitaceae Citrullus colocynthis Kyi-ah Cl/Cr Wide NE NE
13 | Capparaceae Gynandropsis gyandra Hingala H Wide NE NE
14 | Euphorbiaceae Euphorbia nivulia Tazaung-myin-na ST Wide NE NE
15 | Euphorbiaceae Jatropha gossypifolia Kyetsu-kanako S Cultivated NE NE
16 | Euphorbiaceae Fluegga virosa Chin ya ST Wide NE NE
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17 | Euphorbiaceae Acalypha indica Kyaung-se-pin S Mandalay, Taninthayi, Yangon NE NE
18 | Euphorbiaceae Emblica officinalis Zipyu T Wide NE NE
19 | Fabaceae Mucuna pruriens Khwele-ya Cl Bago, Chin, Kayin, Kayin, NE NE
Mandalay, Mandalay, Sagaing,
Sagaing, Shan, Yangon
20 | Fabaceae Butea frondosa Pauk T Reported from Myanmar NE NE
21 | Lamiaceae Leucas aspera Taw-pin-sein S Bago, Mandalay, Shan, Yangon NE NE
22 | Mimosaceae Acacia leucophloea Tanaung T Bago, Magway, Mandalay, Shan NE NE
23 | Meliaceae Azadirachta indica Tama T Wide NE NE
24 | Mimosaceae Prosopis juliflora Gandasein T Cultivated NE NE
25 | Malvaceae Sida cordifolia Katsi-ne H Bago, Magway, Mandalay, Sagaing, NE NE
Shan, Yangon
26 | Mimosaceae Acaccia catechu Sha T Magway, Mandalay NE NE
27 | Mimosaceae Xylia xylocarpa Pyinkado T Wide NE NE
28 | Mimosaceae Acacia farnesiana Nan-lon-kyaing ST Cultivated NE NE
29 | Nyctaginaceae Boerhavia diffusa Pa-yan-na-war H Reported from Myanmar NE NE
30 | Poaceae Dendrocalamus longispathus Wanet B Bago, Mandalay, Mon, Rakhine, NE NE
Shan, Taninthayi, Yangon
31 | Poaceae Chloris barata Sinngo-myet G Mandalay, Yangon NE NE
32 | Poaceae Dendrocalamus strictus Hmyin-wa B Bago, Chin, Kachin, Mandalay, NE NE

Shan, Yangon,
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33 | Rhamnaceae Ziziphus jujuba Zi T Cultivated NE NE
34 | Solanaceae Physalis minima Bauk-pin H Bago, Taninthayi, Yangon NE NE
35 | Stemonaceae Stemona tuberosa Simi-tauk H Bago NE NE
36 | Sterculiaceae Sterculia foetida Shaw-byu T Chin, Kayin, Mandalay, Yangon NE NE
37 | Sterculiaceae Waltheria indica Khwe-tayaw S Mandalay, Shan, Yangon NE NE
38 | Verbenaceae Tectona hamitoniana Dahat T Bago, Magway, Mandalay NE NE
39 | Vrebenaceae Duranta repens Bo-kadaw-myet-hkone S Cultivated NE NE
40 | Vitaceae Cayratia trifolia Taw-sabyit Cl/Cr Bago, Mandalay, Yangon, Unknown NE NE
41 | Mimosaceae Pithecellobim dulce Kala-magyi T Magway,Mandalay LC
42 | Sapindaceae Cardiospermum corindm Kala-myetsi Cl/Cr Cultivated NE
43 | Cucurbitaceae Momordica dioica Kyet-hin ga Cl/Cr Cultivated NE
44 | Euphorbiaceae Croton roxburghianus Thetyin-gyi ST Wide NE
45 | Bignoniaceae Oroxyhum indica Kyaung-Sha T Wide NE
46 | Caesalpiniaceae Bauhinia acuminata Swe-daw ST Wide LC
47 | Bombacaceae Bombax insigne Didok T Wide NE
48 | Poaceae Bambusa bambos Kyakat-wa B Reported from Myanmar NE
49 | Mimosaceae Leucaena leucocephala Bawsagaing T Mandalay, Sagaing, Yangon NE
50 | Mimosaceae Albizia odoratissima Taung-magyi T Wide LC
51 | Euphorbiaceae Euphorbia trigona Shazaung-pyatthat ST Wide NE
52 | Plumbaginaceae Plumbago zeylanica Kan-gyok-phyu S Cultivated NE
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f) Fauna Result

A Total 91 Fauna Species were recorded in Than Taw Myat Taung Limestone Mine Project area. 10
Species of Mammal, 13 Species of Herpetofauna, 17 Butterfly species, 3 Dragonfly species, 2 species
of Snail and 46 species of Bird in the survey area. Based on the Globally Threatened species IUCN
Red List (2022), there were no threatened species in this area.

Fauna species and their habitat

Habitat of fauna species were found within AOI, agricultural land, Bare Land, Shrub and in some
residential areas. Total of 5 wildlife groups of fauna were collected in the Than Taw Myat Limestone

mine area consisting of mammals, birds, insects and Herpet.
Mammal

During the survey period, a total of 10 mammal species belonging to 9 genera were recorded through
observation and interviewed in the project area. Amongst the recorded mammal species, large Indian
civet, Burmese Hare were considered to be common species which were observed within the study
area during the field visit. According to the Villagers, the following mammal species of recognized
conservation interest were found within the forest habitat of the study area. These are Small Indian
Civet, Common Palm Civet and Malayan Porcupine was interviewed by local people.

They were three species of Civet, One Species of Porcupine, one Species of Hare, one species of
squirrel, one species of mouse, one species of Northern Treeshrew, two species of Bat. Although a
total of these 4species are interview information from local people. According to the IUCN red List

(2022), there was no threatened species and no endemic species in this area.

Bat (Small Mammal)

Black-Bearded Tomb Bat (Taphozous melanopogon) and Horseshose Bat (Rhinolophus pusillus) was
found in survey area. These species were found in 40 to 45 number only one species. Measurement
FA (ForeArm) 61cm from bat species. This species was caught by mist net at night time and day time.
This species was commonly in this area. According to the IUCN red list (2018) this species was least

concerned (LC).
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Table 6.28

Mammal Species List Record in around the Project area

No Scientific Name Common Name Family Name Observed interviewed IUCN Status
1 Tupaia belangeri Northern Tree Shrew Tupiidae \ LC
2 Calloscicurus pygerythrus Irrawaddy Squirrel Sciuridae \ LC
3 Mus cervicolor Farm-coloured Moused Muridae \ LC
4 Viverricula indica Small Indian Civet Viverridae \ LC
5 Viverra zibetha Large Indian Civet Viverridae \ LC
6 Paradoxurus hermaphroditus | Common Palm Civet Viverridae N LC
7 Lepus peguensis Burmese Hare Leporidae N LC
8 Hystrix brachyura Malayan Porcupine Hystricidae N LC
9 Taphozous melanopogon Black-Bearded Tomb Bat | Emballonuridae N LC
10 Rhinolophus pusillus HorseShoe Bat Rhinolophidae N LC

LC - Least Concerned

CPA- Completely Protected Animal

PA- Protected Animal
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Mist netting for Bat Searching For Bat Species

Figure 6.29  Photo of Mammal Species around the survey area

Herpetology

During the herpetofauna survey, (13) reptile and amphibian species were recorded within the Study
Area through interviews and observation. Nine species were observed and Six species were
interviewed by local people in the survey area. These included 3 lizards and 5 snakes 1 species of
Asian Water Monitor and three frogs, one species of Gecko. The families of lizards are three species
in families Agamidae and the families of snakes were one species in families Colubridae and one
species in families Elapidae and one species in families Viperidae and one species in families
Varanidae. The families of Frog species were one species of families Dicroglossidae , one species of
families Microhylidae and one species of families Bufonidae. According to the IUCN Red List of
threatened species (2022), there was no threatened species and no endemic species in this survey area.
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Table 6.29

Herpetology species list in around the survey area

lucn
No | Scientific Name Common Name Family Observed | Interviewed
Status
1 | Calotes Blue Forest Lizard | Agamidae N N NE
mystaceus
2 | Leiolepis reevesii | Reeves's Butterfly Agamidae N NE
Lizard
3 | Calotes Garden Lizard Agamidae N NE
versicolor
4 | Ptyas mucosa Indian Rat Snake Colubridae N N NE
5 | Daboia russelii Russell's Viper Viperidae N LC
6 | Naja kaouthia Monocled Cobra Elapidae N LC
7 | Varanus salvator | Asian Water Varanidae N N LC
Monitor
8 | Hemidactylus Common House Gekkonidae N LC
frenatus Gecko
9 | Fejervarya Paddy Field Frog Dicroglossidae N LC
limnocharis
10 | Bufo bufo Common Toad Bufonidae N LC
11 | Microhyla Ornate narrow- Microhylidae N LC
ornata mouthed Frog
12 | Oligodori Small —banded Colubridae N LC
fasciolatus Kukri Snake
13 | Xenochrophis Chequered Keelback | Colubridae N LC

piscator

Water Snake

NE=Not Evaluated

LC=Least Concerned
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Searching for Reptiles
Figure 6.30

Butterfly

Varanus salvator

Photo of Herpetofauna species around the survey area

There are 17 species 13 genera 5 family of butterflies collected by the survey area. 6 species (4

genera) of Nymphalidae 5 species (5 genera) of Pieridae and 2 species (1 genera) of Papilionidae and

the same 2 species (2 genera) of Lycaenidae and Hesperiidae. According to the IUCN red list of 2018-

1, Euploea core is of least concern and no threatened species in the survey area.

Table 6.30 Butterfly species collected by study area
No Common Name Scientific Name Family Name IUCN Status
1 Common Mormon Papilio polytes Papilionidae NE
2 Lime Butterfly Papilio demoleus Papilionidae NE
3 Lemon Emigrant Catopsilia pomona Pieridae NE
4 Mottled Emigrant Catopsilia pyranthe Pieridae NE
5 Striped Albatross Appias libythea Pieridae NE
6 Yellow Orange-tip Ixias pyrene Pieridae NE
7 Common Grass Yellow Eurema hecabe Pieridae NE
8 Plain Tiger Danaus chrysippus Nymphalidae NE
9 Common Tiger Danaus genutia Nymphalidae NE
10 | Common Crow Euploea core Nymphalidae LC
11 | Tawny Coster Acraea violae Nymphalidae NE
12 | Leopard Lacewing Cethosia cyane Nymphalidae NE
13 | Plain Lacewing Cethosia penthesilea Nymphalidae NE
14 | Plain Cupid) Chilades pandava Lycaenidae NE
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15 | Common Pierrot Castalius rosimon Lycaenidae NE
16 | Rice Swift Borbo cinnara Hesperiidae NE
17 | Malayan Swift Caltoris malaya Hesperiidae NE

NE=Not Evaluated, LC=Least

Euploea core (Common Crow)

Junonia lemonias (lemon Pansy)
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Borbo cinnara (Rice Swift) Caltoris Malaya (Malayan Swift)
Figure 6.31  Photo of Butterfly species list around the survey area

Dragonfly

They observed 3 species of dragonfly in the survey area. All species are the same family Libellulidae.
According to the IUCN red List (2018), there was no threatened species and no endemic species in
this area.

Table 6.31 Dragonfly Species List around the survey area

No Common Name Scientific Name Family Name IUCN List
1 | Green Marsh Orthetrum sabina Libellulidae NE
2 | Scarlet Skimmer Crocothemis servilia Libellulidae LC
3 | Common Picture Wing Rhyothemis variegate Libellulidae NE

LC=Least Concern

NE=Not Evaluated

652



Snail

Crocothemis servilia (Scarlet Skimmer)

Figure 6.32  Photo of dragonfly species recorded in survey area

A total of 2 species distributed 2 families were identified and recorded from Than Taw Myat

Mountain and the surrounding survey area. According to the IUCN Red List of threatened species,

there were no threatened species.

Table 6.32 Snail Species list recorded around the Survey area
No Scientific Name Common Name Family Name IUCN
1 Asperitas nemorensis Nil Camaenidae Not list
2 Cyclophorus malayanus Nil Cyclophoroidea Not list
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Asperitas nemorensis
Figure 6.33

Cyclophorus malayanus

Photo of Snail Species in survey area
Birds

A total of 44 bird species were recorded during the survey period. Apart from the species family,
Coraciidae, Indian Roller (Coracias benghalensis) was found near the survey area and listed as forest
birds. Members of the family Accipitridae, Shikra (Accipiter badius) and Black-Shoulder kite (Elanus
axillaris) were predator bird species also noted as forest birds. A part from the species family
Alaudidae, Burmese bush lark (Mirafra microptera), Member of family of Leiothrichidae White-
throated babbler (Turdoides gularis), the family of Columbidae, Burmese collared Dove (Streptopelia
xanthocycla) and the family of Pycnontidae, Ayeyarwady Bulbul (Pyconotus blanfordi )were found
near the survey site and they are endemic species in Myanmar. Members of the family Cisticiolidae,
Plain prinia (Prinia flaxiventris) and Grey-brested prinia (Prinia hodgsonii) are very common in the
study area. Common Myna (Acridotheres tristis), Rock pegion (Columba livia) and Spotted Dove
(Streptopelia chinensis) are invasive species in the country of Myanmar. Family of Motacillidae,
White Wagtail (Motacilla alba) is a winter visitor and local moment in Myanmar. According to the
lucn red list of threatened species, (2022) there was no threatened species.

Table 6.33 List of bird species recorded in Than Taw Myat site area

No Scientific Name Common Name(s) Family IUCN Status
1 | Francolinus pintadeanus Chinese Francolin Phasianidae Least concern
2 | Turnix suscitator Barred Button Quail Turnitidae Least concern
3 | Gallus gallus Red Junglefowl Phasianidae Least concern
4 | Accipiter badius Shikra Accipitridae Least concern
5 | Falco tinnunculus Common Kestrel Falconidae Least concern
6 | Bubuclus coromandus Eastern cattle Egret Ardeidae Least concern
7 | Egretta garzetta Little Egret Ardeidae Least concern

6|54




No Scientific Name Common Name(s) Family IUCN Status
8 | Phalacrocorax niger Little cormorant Phalacrocoracidae Least concern
9 | Actitishypolucos Common sandpiper Scolopacidae Least concern
10 | Elanus axillaris Black-Shoulder kite Accipitridae Least concern
11 | Megalaima haemacephala | Coppersmith Barbet Ramphastidae Least concern
12 | Coracias benghalensis Indian Roller Coraciidae Least concern
13 | Halcyon smyrnensis White-throated Kingfisher | Alcedinidae Least concern
14 | Merops orientalis Little green bee-eater Meropidae Least concern
15 | Centropus sinensis Greater Coucal Cuculidae Least concern
16 | Clamator jacobinus Pied cuckoo Cuculidae Least concern
17 | Cypsiurus balasiensis Asian Palm-Swift Apodidae Least concern
18 | Streptopelia chinensis Spotted Dove Columbidae Least concern
19 | Streptopelia tranquebarica | Red collared Dove Columbidae Least concern
20 | Streptopelia xanthocycla Burmese collared Dove Columbidae Least concern/ Endemic
21 | Columba livia Rock Pigeon Columbidae Least concern
22 | Lanius collurioides Burmese Shrike Laniidae Least concern
23 | Corvus splendens House Crow Corvidae Least concern
24 | Aegithina tiphia Common lora Aegithininae Least concern
25 | Dicrurus macrocercus Black Drongo Dicruridae Least concern
26 | Dicrurus leucophaeus Ashy Drongo Dicruridae Least concern
27 | Copsychus saularis Oriental Magpie-robin Muscicapidae Least concern
28 | Pyconotus cafer Red-vented Bulbul Pycnonotidae Least concern
29 | Pycnonotus jocosus Red-whiskered Bulbul Pycnonotidae Least concern
30 | Pyconotus blanfordi Ayeyarwady Bulbul Pycnonotidae Least concern/ Endemic
31 | Upupa epops Common Hoopoe Upupidae Least concern
32 | Mirafra microptera Burmese bush lark Alaudidae Least concern / Endemic
33 | Turdoides gularis White-throated babbler Leiothrichidae Least concern / Endemic
34 | Chrysomma sinensis Yellow-eyed Babbler Timaliidae Least concern
35 | Acridotheres tristis Common Myna Sturnidae Least concern
36 | Acridotheres fuscus Jungle Myna Sturnidae Least concern
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37 | Sturnus burmnnicus

Venous —breasted Myna

Sturnidae

Not list

38 | Saxicola caprata

Pied Bushchat

Muscicapidae

Least concern

39 | Saxicola maurus

Siberian stonechat

Muscicapidae

Not evaluated

40 | Prinia hodgsonii

Grey-brested prinia

Cisticiolidae

Least concern

41 | Prinia flaxiventris

Plain prinia

Cisticiolidae

Least concern

42 | Cinnyris jugularis

Olive-backed Sunbird

Nectarriniidae

Least concern

43 | Anthus similis Long-billed pipit Motacillidae Least concern
44 | Orthotomus sutorius Common Tailorbird Sylviidae Least concern
45 | Lonchura punctulata Scaly-breasted Munia Estrildidae Least concern
46 | Motacilla alba White Wagtail Motacillidae Least concern

LC=Least Concerned

NE=Not Evaluated

NT= Near-threatened

Ayeyarwady Bulbul (Pyconotus blanfordi)

Yellow-eyed Babbler (Chrysomma sinensis)
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Pied Bushchat (Saxicola caprata) Pied cuckoo (Clamator jacobinus)

Common Kestrel (Falco tinnunculus)

Common sandpiper (Actitishypolucos) Burmese Shrike (Lanius collurioides)

Figure 6.34  Image of bird species recorded in Than Taw Myat site area
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6.4.2 Forest and Vegetation Cover

The weather condition of Kyaukse Township is Dry arid climate and the rainfall is range generally
only about 40 to 60 inches in a year so that Dry upland hardwood forests and scrub forests can be
found in that area. But these forests and the scrub types also occur where the rainfall is more. The
growth of the trees in these types is lower stature and more shrub forms are present. VVegetation cover
around Kyaukse Township is mostly mixed forest, crop and vegetation, grassland and shrub land and
most of them are hardwoods. The natural vegetation grow species are Teak (Tectona grandis), and
Pyinkadoe (Xyliadalatrigormis) and Thitya (Shorea Oblangitolia).

Moreover, some kinds of bamboo like Kyathaung Wa (Bambusa polynorpha) and Wa-bo
(Dendrocalamus brandisii) are also found along the foothills and on the lower slopes of mountains.
Vegetation on Dattaw Hill includes dry and thorny forests in which Than (Terminalia oliveri), Dahat
(Tectona hamiltoniana), Tazaung (Euphorbia trigona) and Sha species (Acacia leucaphloea) are
mainly found. On the upper slopes of the mountain, Htaukkyant (Terminalia alata) and Hmyin Wa
(Dendrocalamus strictus) are also found.

The thick growth of shrub vegetative cover on the hills and ranges of the township protects the soil
from erosion. Besides, there is no occurrence of “Taungya” cultivation that can result in surface soil
erosion. Dry forests grow in the northeast part of the township where water supply is not available.
Than (Terminalia oliveri) and Dahat (Tectona hamiltoniana) trees are found. In the remaining portion,
Thorn, Bushes, Sha (Acacia catechu), Thanakha (limonia acidissipma) and Htanaung (Acacia
leueophtiea) are found. Creeper species can be found in this region.

Figure 6.35  Sceneries of Than Taw Myat Mountain
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6.4.3 Protected area
a) Protected and environmentally sensitive areas

Protected Areas are one of the most important tools for biodiversity conservation, safeguarding
ecosystems services and preserving cultural landscapes. As of 2018, Myanmar has 42 Protected
Areas. Seven of the Protected Areas are ASEAN Heritage Parks (AHPs) recognized for their
biodiversity value within ASEAN countries; and five are Ramsar Sites (wetlands of international
importance). There are no protected and environmental sensitive areas in Kyaukse Township and also

nearby the present project area.
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Figure 6.36  Protected area of Myanmar
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b) Protected Public Forest

Project area have two protected public forest, Min Mwe Taung protected public forest is situated
about 5km and another Shwe Tha Hlaung Protected public forest is situated 8km from western side of
the project site. And then reserve forest is situated a distance of about Skm from eastern of the project
site. Location of two protected public forest and one reserve forest are shown in Figure 6.37.
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Figure 6.37  Location of Two Protected Public Forest and one Reserve Forest
6.4.4 Biodiversity and Ecosystem Services

Myanmar has a wide variety of ecosystems: plains, mountains, forests, and wetlands, coastal and
marine ecosystems. The country is rich in resources and enjoys an unusually great diversity of flora
and fauna. Forests and wetlands including mangroves, swamp forest, lakes, marshes and seas provide
a natural habitat for a large variety of biological species. Myanmar’s rivers, numerous steams, creeks,
lakes and seas also provide home to a large variety of fresh water and marine fish, shrimps and

prawns species.

Various forest types of Myanmar are inhabited by a vast array of plants and wildlife species whereas
rivers systems and tidal forests serve as breeding place for a wide range of aquatic species. In
Myanmar, dry forest ecosystem generally dominates the arid and semiarid region of central part of
Myanmar where temperature is very high, rainfall is scarce and the soils are generally deteriorating.
Climate change is likely to cause increased dryness as well as wetness and thereby, affects the
survival of flora and fauna. Biodiversity is a source which provides food, shelter and traditional
medicines to our rural people and is an indicator of healthy ecosystem. There is many diverse
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biodiversity in Myanmar; mountain biodiversity, forest diversity, dry and sub-humid land
biodiversity, inland water biodiversity, agricultural biodiversity and marine and coastal water
biodiversity.

Myanmar has some 1709 known species of amphibians, birds, mammals and reptiles according to
figures from the World Conservation Monitoring Center. Of these, 4.7 percent are endemic and 5.9
percent are threatened. Myanmar is home to at least 7000 species of vascular plants, of which 15.3

percent are endemic.

Ecosystem service is service provided by ecosystem to human being. Ecosystem service is generally
divided into four categories such as provisioning service, regulating service, supporting service and
cultural service. 6 Ecosystem in Kyaukse Than Taw Myat Limestone Mine area generally divided into
different categories such as forest, grass land, limestone, cultivated land, urban high land and low
land. Each ecosystem has unique characteristics in regulation on natural hazard and service to human
being. For example, forest ecosystem plays role in flood protection and soil loss prevention.
Limestone ecosystem is provided by bats.

The interview with local peoples of the villages, had been carried out to know the ecosystem services,
which are vital to their wellbeing. Among them some are more than 70 years old and some are middle
age round about 40 to 50 years old. (Interview photos). It was learnt that the provision services were
the vital service to them. The provision services of the Limestone provide for Bat and Insect, fire
wood for house hold use.

The provision services of the near-by forest are fire wood extraction, bamboo extraction, mushroom
collection, bamboo shoots collection and vegetable collection, medicinal plants collection, hunting
wild games such as rabbit, Mongoose, wild cat, etc. For regulation service, the forests regulate the

weather but after Kyaukse is Central Dry Zone. There is no information about the cultural services.
6.4.5 Invasive Alien Species

Accordingly, to the web site of IUCN there had observed 32 invasive species of insect, aquatic plant,
herb, shrub, vine, grass, tree, microorganism, mammal, bird and fish in Myanmar.
a) Flora

A total of four flora invasive alien species were found in limestone mine area. These species were
found widespread not only project area but also around the Myanmar. Three species was shrub and

one species were tree.
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Table 6.34 Invasive Alien Species List were recorded in Survey area

No | Family Name Scientific Name Common Name | Habitat Distribution IUCN
1 | Asteraceae Chromolaena odorata Bizat Shrub Wide NE

2 | Rhamnaceae Ziziphus jujuba Lam. Zi Tree Wide NE

3 | Lamiaceae Leucas aspera Taw-pin-sein Shrub Wide NE

4 | Euphorbiaceae | Jatropha gossypifolia Kyetsu-kanako Shrub Cultivated NE

6.4.6 Threatened Species
a) Mammal

A total of 10 Mammal species and 7 Myanmar protected species were found in this limestone mine

area. According to the IUCN red List (2022), there was no threatened species and no endemic species

in this area.

Table 6.35 IUCN Status and National Protected Status of Mammal Species
No Scientific Name Common Name Family Name IUCN Status
1 | Tupaia belangeri Northern Tree Shrew Tupiidae LC
2 | Calloscicurus pygerythrus Irrawaddy Squirrel Sciuridae LC
3 | Mus cervicolor Farm-coloured Moused Muridae LC
4 | Viverricula indica Small Indian Civet Viverridae LC
5 | Viverra zibetha Large Indian Civet Viverridae LC
6 | Paradoxurus hermaphroditus | Common Palm Civet Viverridae LC
7 | Lepus peguensis Burmese Hare Leporidae LC
8 | Hystrix brachyura Malayan Porcupine Hystricidae LC
9 | Taphozous melanopogon Black-Bearded Tomb Bat | Emballonuridae | LC
10 | Rhinolophus pusillus HorseShoe Bat Rhinolophidae | LC
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b) Herpetology

A total of 13 threatened species and 3 Myanmar protected species were found in survey area.
According to the IUCN Red List of threatened species (2022), there was no threatened species and no

endemic species in this survey area.

Table 6.36 IUCN Status and National Protected Status of Reptiles species

No Scientific Name Common Name Family lucn Status
1 | Calotes mystaceus Blue Forest Lizard Agamidae NE
2 | Leiolepis reevesii Reeves's Butterfly Lizard Agamidae NE

3 | Calotes versicolor Garden Lizard Agamidae NE

4 | Ptyas mucosa Indian Rat Snake Colubridae NE

5 | Daboia russelii Russell's Viper Viperidae LC
6 | Naja kaouthia Monocled Cobra Elapidae LC
7 | Varanus salvator Asian Water Monitor Varanidae LC

8 | Hemidactylus frenatus | Common House Gecko Gekkonidae LC

9 | Fejervarya limnocharis | Paddy Field Frog Dicroglossidae | LC

10 | Bufo bufo Common Toad Bufonidae LC

11 | Microhyla ornata Ornate narrow-mouthed Frog Microhylidae | LC

12 | Oligodori fasciolatus Small —banded Kukri Snake Colubridae LC

13 | Xenochrophis piscator | Chequered Keelback Water Snake | Colubridae LC

c) Bird Species

A total of 20 Threatened species and Myanmar Protected species were found in survey area.

According to the IUCN red list of threatened species, (2022) there was no threatened species.

Table 6.37 IUCN Status and National Protected Status of Bird Species
No Scientific Name Common Name(s) Family IUCN Status
1 | Accipiter badius Shikra Accipitridae Least concern
2 | Elanus axillaris Black-Shoulder kite Accipitridae Least concern
3 | Megalaima Coppersmith Barbet Ramphastidae Least concern
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haemacephala

4 | Coracias benghalensis | Indian Roller Coraciidae Least concern
) White-throated o Least concern

5 | Halcyon smyrnensis o Alcedinidae

Kingfisher

6 | Merops orientalis Little green bee-eater Meropidae Least concern
7 | Clamator jacobinus Pied cuckoo Cuculidae Least concern
8 | Streptopelia chinensis | Spotted Dove Columbidae Least concern
Streptopelia ] Least concern

9 ] Red collared Dove Columbidae

tranquebarica
10 | Lanius collurioides Burmese Shrike Laniidae Least concern
11 | Copsychus saularis Oriental Magpie-robin Muscicapidae Least concern
12 | Pyconotus cafer Red-vented Bulbul Pycnonotidae Least concern
) ) ) o Least concern /
13 | Turdoides gularis White-throated babbler Leiothrichidae )
Endemic

14 | Acridotheres fuscus Jungle Myna Sturnidae Least concern
15 | Saxicola caprata Pied Bushchat Muscicapidae Least concern
16 | Saxicola maurus Siberian stonechat Muscicapidae Not evaluated
17 | Prinia flaxiventris Plain prinia Cisticiolidae Least concern
18 | Cinnyris jugularis Olive-backed Sunbird Nectarriniidae Least concern
19 | Orthotomus sutorius Common Tailorbird Sylviidae Least concern
20 | Lonchura punctulata Scaly-breasted Munia Estrildidae Least concern
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6.5 Socio Economic Components

This section presents the socio-economic environment in which the project is situated.

Methodology and Approach

It is necessary to study existing demographic profile of the region, the economic resources, the health
conditions, education, and cultural resources of the community for social impact assessment of the
project. This study primarily emphasized on the existing socio-economic conditions of villages which

are located in the project area especially those residing in the Than Taw Myat Mining project.
Study objectives are:

= To examine the possible impact of the project on socio-economy of the affected area where
relocation is necessary,
= To assess people’s attitudes, feelings, and opinions on the project before implementation, and

=  To comprehend local people’s suggestion in the consideration of the project.

Data collection process is necessary to collect and measure information in socio-economic

investigation of project affected area. Data are collected in different type of ways.

Firstly, Secondary data are collected from Kyaukse Township General Administrative Departments,
Myanmar Population and Housing Census, Myanmar Information Management Unit and records from
the project developer.

Stakeholder engagements, consultation meetings and social surveys are carried out. In stakeholder
engagement process, regional level engagement, township level engagement and local level
engagement are undertaken. Social team met officers, monks, village heads and local villagers who
live in targeted nine villages for discussion and consultation about the project and observed actual
condition of the communities. And then household data are collected using questionnaire and social
data are gathered from respective villages. Qualitative interpretation and examination are applied to

assess socio-economy of villagers in the project area.

Public consultation sessions were systematically organized during this study. The approaches of

public consultation are as follow:

= Target area: Nine villages of Shan Taung U, Hmaing Pan, Hpyauk Seik Pin, Kalay, Thin Ga
Ton, and Ye Baw Gyi village tracts which are assumed as project affected area
= Target group: related village heads, villagers, members of health services, monks and elderly

group
= Methodology: visit, consultation and surveying, etc.
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The information about a wide variety of them in affected area is collected with the help of

guestionnaire survey and focus group discussion (FGD). The questionnaires are divided into three

parts as

1) Household survey

2) Health Services Provider In-depth Interview
3) Key Informant Interview

Direct conversation, photograph records and consultation with local villagers were made during field
observation from 27th to 30th January 2022. Basic household information, socio-economic
information, housing information, health, cultural heritage, traffic in the community, personnel,
general facts, employment, gardens and livestock, water and sanitation, education, development and
leadership are studied through questionnaire. Total of 186 households in affected area are interviewed

through questionnaire survey.

Total of nine villages distributed in six village tracts are located around 3-km radius from the mining
site. The list of villages is presented below:

1) Hpo Kone (Shan Taung U village tracts)

2) Hmaing Pan (Hmaing Pan village tracts)

3) Yae Kyi (Hmaing Pan village tracts)

4) Hpyauk Seik Pin (Hpyauk Seik Pin Village tracts)
5) Thin Ga Ton (Thin Ga Ton Village tracts)

6) Myin Twin (Ka Lay Village tracts)

7) Ka Lay (Ka Lay Village tracts)

8) Yae Hpyar Taw (E) (Ye Baw Gyi Village tracts)

9) Yae Hpyar Taw (W) (Ye Baw Gyi Village tracts)
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Figure 6.38  Social Area of Influence
6.5.1 Administrative Organization and Limits

Myanmar is located in the western portion of mainland Southeast Asia. The country is bordered by
China to the north and northeast, Laos to the east, Thailand to the southeast, the Andaman Sea and
Bay of Bengal to the south and southwest, Bangladesh to the west, and India to the northwest. The

country is divided administratively into;

= seven states; largely on the basis of ethnicity which are Chin, Kachin, Kayin, Kayah, Mon,
Rakhine and Shan

= seven regions; Ayeyarwady, Magway, Mandalay, Bago, Sagaing, Tanintharyi and Yangon
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= five self-administered zones;

one self-administered division; and

= 0ne union territory

These states and divisions are subdivided further into districts, townships, towns, urbans wards,
village tracts, villages, and rural wards. The administrative structure of the states, regions and self-
administering bodies is defined in the Constitution. There has a Regional/State Government,
consisting of a Chief Minister, Ministers and an Advocate General in each region and state.
Legislative authority resides with the State/Regional “Hluttaw” (a parliament or legislative body),

which are made up of elected civilian members and representatives of the military.

The project area is located in Kyaukse Township sharing border with Ywangan and Pyin Oo Lwin
townships in the east, Tada U Township in the west, Myittha Township in the south and Sinkaing
Township in the north. Kyaukse township is situated in Mandalay Region. Mandalay Region is one of
Myanmar’s central Regions, sharing borders with Sagaing, Shan, Kayin, Bago, Naypyitaw and
Magway. Mandalay covers 29,686km2, and consists of 28 townships. Mandalay Region is under
the administration of Mandalay Regional Government. Regional administrative structure is
divided into districts, townships, village tracts and villages.

Kyaukse Township is under the direct administration of Kyaukse District situated in Mandalay region.
The studied areas of the project are under the administration of Kyaukse Township. Villages are in the
control of village tract administration, which is direct administered by townships.

Table 6.38 Administrative District, Township, Town, Village Tract and Village in
Mandalay Region

In the Township of
o . Sub-
No District Township - . Town o
ownshi V =
P Ward hage Village
Tract
Oktarathiri Oktarathiri 5 8 37
Naypyitaw Pobbathiri Pobbathiri 1 15 70
1
North -District | Zeyathiri Zeyathiri 4 12 54
Tatkon Tatkon 5 47 171
Dakkhinathiri Dakkhinathiri 6 6 24
Naypyitaw Zabuthiri Zabuthiri 5 3 13
2
South -District | Lewe Lewe 6 59 225
Pyinmana Pyinmana 5 33 163
3 | Mandalay Aungmyaythazan Mandalay 19
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Chanayetharzan 20
Chanmyatharzi 13
Mahaaungmye 18
Pyigidagon 16
Amarapura 8
Amarapura 42 166
Myitnga 1
Patheigyi Patheigyi 1 58 133
Kyaukse Kyaukse 10 86 207
Myittha Myittha 6 82 227
4 | Kyaukse
Singaing Singaing 4 48 158
Tada-U Tada-U 3 61 167
Meikhtil Meikhtil 14 58 380
Mahlaing Mahlaing 4 52 247
5 | Meikhtila
Thazi Thazi 7 80 242
Waundwin Waundwin 6 69 218
Myingyan Myingyan 19 66 185
Kyaukpadaung Kyaukpadaung 12 109 335
6 | Myingyan Nahtogyi Nahtogyi 6 64 286
Ngazun Ngazun 4 44 160
Taungtha Taungtha 6 77 244
Nyaung-U 7
7 | Nyaung-U Nyaung-U Ngathayuk Bagan 6 74 206
Ngathayuk 4
Pyinoolwin Pyinoolwin 21 37 116
Madaya Madaya 5 83 255
Mogok Mogok 5 30 132
8 | Pyinoolwin
Singu Singu 2 37 108
Thabeikkyin 2
Thabeikkyin Tagaung 19 46
Tagaung 3
Yemethin Yemethin 5 63 234
9 | Yemethin
Pyawbwe Pyawbwe 8 75 315

Source: Myanmar Travels and Tours Directory
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6.5.2 Social Profile

The project is situated in the Kyaukse Township, Mandalay Region and the project site is about 17
km, the East of the Kyaukse Township (Map index: 93C/6). There are nine villages in the project AOI
for social study namely Hpo Kone Village, Hmaing Pan Village, Yae Kyi Village, Hpyauk Seik Pin
Village, Yae Hpyar Taw Village (E), Yae Hpyar Taw Village (W), Ka Lay Village, Myin Twin
Village, and Thin Ga Ton Village. Social profile of 9 villages can be seen as below.

a) Demography

According to 2014 Myanmar Population and Housing Census, Myanmar had a total population of
51,486,253 persons as of 29 March 2014. Of these, 24,824,586 were males and 26,661,667 were
females. The total population for Mandalay Region as of 29 March 2014 was 6,165,723 persons. Of
these, 2,928,367 were males and 3,237,356 were females. The total population of Mandalay Region
represents 12 percent of the total population of Myanmar.

According to Myanmar Population and Census, Kyaukse Township has the total population of
257,907 and the majority of the people in the township live in rural areas with only (16.1%) living in

urban area.

In the studied area, based on the field survey, the total population is 11062. Of these, 5,835 were
males and 5,227 were females. The total population of studied area represents 4.3 percent of the total

population of Kyaukse Township.
The number of households and population of each village is shown in the following Table.

Table 6.39 Number of households and population of 9 villages

Number of Population
No Village Village Tract Township

Households | Males | Females | Total
1 | Hpo Kone Shan Taung U Kyaukse 43 105 120 225
2 | Hmaing Pan Hmaing Pan Kyaukse 650 1205 1300 2505
3 | Yae Kyi Hmaing Pan Kyaukse 200 390 423 813
4 | Hpyauk Seik Pin Hpyauk Seik Pin Kyaukse 1037 1903 1094 2997
5 | Kalay Kalay Kyaukse 360 683 644 1327
6 | Myin Twin Kalay Kyaukse 67 125 160 285
7 | Thin Ga Ton Thin Ga Ton Kyaukse 325 597 646 1243
8 | Yae Hpyar Taw (E) Ye Baw Gyi Kyaukse 230 490 460 950
9 | Yae Hpyar Taw (W) | Ye Baw Gyi Kyaukse 170 337 380 717

Source: Field survey, January 2022, SEM

670



POPULATION STRUCTURE

Kyaukse Studied Area
Township... 11,062

B Mandalay B Kyaukse Township B Studied Area

Source: Field survey, January 2022, SEM

Figure 6.39  Population Structure
b) Gender

According to the gender status of Kyaukse Township in 2017, there are more females than males with
93 males per 100 females. Gender is almost equally distributed. Within the studied area, there are
more male with 52.75 % than female with 47.25 %. It is observed that gender is almost equally

distributed.

Gender Ratio

u Male

B Female

Source: Field survey, January 2022, SEM

Figure 6.40 Gender Ratio

6|71



c) Religion

Religion is an essential aspect of life in Myanmar and central to conceptions of personal identity. In
Myanmar, Buddhism is the faith professed by the great majority of people, followed by Christianity,
Islam, Hinduism, Animism, and all other faiths. All are equally entitled to freely profess and practice
their religion without discrimination. According to Myanmar Population and Housing Census, most of
the Burmese population identify as Buddhist (89.8 %). However, there are also significant minorities
of Christians (6.3 %) and Islam (2.3%), as well as some Animists (0.8%) and Hindus (0.5%). In
Mandalay Region, it is 95.7% Buddhist, 1.1% Christian, 3.0% Islam, 0.2% Hindu, and less than 0.1%
each for other religion, Animist and those with No religion respectively.

According to the data from Township Administration Department, people in Kyaukse Township are
mostly Buddhist with 222,220 persons. Second largest is Islam with 16,047 persons followed by
Christianity with 102 persons and Hinduism with 10 persons. Buddhism is dominant in the studied
area. All the respondents in the survey are Buddhists.

d) Education

In accordance with township level, school attendance in Kyaukse Township drops after age 12 for
both males and females. Compared to the Union, the school attendance of males in Kyaukse
Township is decreased more after age 14 onwards. About 6.7 per cent of the population aged 25 and
over have never been to school. Of the rural population aged 25 and over, 7.4 per cent have never
been to school. There are 5.4 per cent of males aged 25 and over who have never attended school as
against 7.8 per cent for females. Among those aged 25 and over, 24.8 per cent has completed primary

school (grade 5) and only 8.2 per cent has completed university/college education.

According to the key informant interview with village leaders, about 400 persons within the studied
villages have university level education. Among them, some are graduate, and some are university
students. Based on the survey results, primary education is mostly found in nine studied villages.
Second largest education level in the studied area is monastic education followed by middle school.

The following Figure presents the education level of the respondents.
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Figure 6.41 Education Level

e) Communities

According to the general government department of Kyaukse township, most are Buddhists and
Burmese is the majority. Kachin, Kayar, Kayin, Chin, Mon, Rakhine and Shan are also found. Most of
the people in the Kyaukse Township are farmers who are doing agricultural works for their living.
Industrial works are also found in Kyaukse Township and there are the people who are working at the

factories.

Within the studied area, most of the people are the farmers. The second largest community is the
casual labor. There are the people who are working as private staffs at the factories in the Kyaukse

Industrial Zone.
f) Vulnerable groups

In the studied villages, as vulnerable, there are the persons who have chronic disease, the persons who
are mentally disabled and physically disabled, elderly over 60 years old without adult working
household member, female household head with juvenile child and orphans are observed. Among
these, female household head with juvenile child and orphans is found as 1.3% of the total population
of the studied villages. The rests are less than 0.5 %. However, their vulnerability is neither amplified

by the project activity nor it has any significant effect.
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g) Ethnic minorities

According to the Township Profile, majority of the people in the Kyaukse township is Burmese. Chin
is found more than Shan and Rakhine, and Shan and Rakhine are equally distributed in the Kyaukse
Township. Few Kayin is also observed. Kaya is the least and Kachin and Mon are under 30 numbers.
Also in the studied area, the majority is Burmese, and all the respondents are Burmese.

h) Political and social organizations

According to the General Administrative Department, political organizations observed in the Kyaukse
Township are National Unity Party, Union Solidarity and Development Party, National League for
Democracy, People’s Labor Party and United Democratic Party. As social organization, INGOs are
not found in Kyaukse township. But as non-governmental organization, Women’s Affairs
Association, Maternal and Child Welfare Association, War Veterans Organization, Red Cross Society

and Auxiliary Fire Brigade are found in the Kyaukse township.
Within the studied villages, there is not any political and social organizations.
6.5.3 Economic Profile

Based on the information mentioned in the township profile, most of the Kyaukse township depends
on agriculture for their economy. Main agricultural products are paddy, sesame, chili, and onion and
most are traded to Mandalay and Yangon. Transportation is easy because Kyaukse township is located
on the Yangon — Mandalay Highway Road and Railway. No. (33), Heavy Industry Zone, Kyaukse is
situated in the Kyaukse Township. Factories are also found in the Kyaukse Township and industry

works are also a kind of economy of Kyaukse township.

Within the studied villages, agriculture is the main economic activity and there are some who are
working as casual labor. As the studied areas are situated near Kyaukse the Industrial Zone, some

work at the factories in the Industrial Zone.
a) Employment

Civil works, private jobs, industrial works, casual works, trading, shopkeeping, maintenance, and

farming are mostly found in the Kyaukse township.

According to the survey, within the villages, most are doing agricultural works for living. But some
from Yay Kyi, Hpyauk Seik Pin, Ka Lay and Thin Ga Ton are at the abroad and most of them work at
China. Concerned with working at the abroad, the persons from Thin Ga Ton are more than other
villages. In the local area, as already mentioned, agricultural work is the major economic activity and
there are the people who works at the factories. Some are government staffs, and some are private

staffs. Some works as casual workers within and around the village.
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b) Household income

Based on the data mentioned in the township profile, average income per person for 2015 to 2016 is
1,665,335, 2,122,000 for 2016 to 2017, 2,334,200 for 2018 to 2019.

In the studied area, according to the survey results, it is mostly found that average income per
household is 100000 kyats — 300000 kyats. The highest average income per household is above
1000000 kyats and the lowest average income per family is 10000 — 100000 kyats.

c) Cost of living
Cost of living is not mentioned in the township profile.

Within the studied area, according to the survey results, it is mostly found that average cost of living
per household is 100000 kyats — 300000 kyats. The highest average living per household is above
1000000 kyats and the lowest average cost of living per household is 10000 — 100000 kyats.

d) Local businesses

In accordance with the information presented in the township profile, agriculture is well practiced as

local business. Because of the factories in the township, industrial works are also popular.

Within the studied area, agriculture, livestock, small business-like shopping, trading are found as
local businesses. Agricultural activities are main business of the studied villages like plantation,
growing cash crops, selling and trading agricultural products. Secondly, casual labors are found. Some

do livestock for farming and household consumption. Some open stores within the village.
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Source: Field Survey, February 2022, SEM

Figure 6.42  Local business within the studied area
e) Agriculture

Based on the township profile, paddy, ground nut, mung bean, pigeon pea, sesame and sunflower are
grown as cash crop. Watermelon, cucumber, asparagus, dragon fruit and hemp are also planted as
economic plants. As terrestrial plants, palm, betel palm, and mango are found. Buffalo, cow, goat,
sheep, chicken, and duck are breeding as poultry farming in the township.

Agriculture is widely carried out within the nine studied area, and it is the primary economical source
of livelihood in this region. It is found that the local people grow perennial trees and seasonal crops.
Primary crops grown within studies villages are paddy, different kinds of peas, sesame, sunflower,
cotton, tomato, wild almond, mango, chili, betel nut, onion, papaya, turmeric, drumstick, maize, and
banana. Among them, paddy, peas, sesame, mango, and banana are the major cash crops and fruits of
the household in these villages. Mangoes, Betel nuts and Wild Almond Tree are observed as perennial

trees. Paddy, Peas, Onion, Sesame and Maize are found as seasonal crops.

Most of the household owns orchard and farms. Those agricultural products are sold at the market of
Mandalay. From Mandalay market, the products are delivered to other places. It is found that some

breed cattle for farming purpose. Goats, chickens and pigs are also found as household consumption.
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Source: Field survey, February 2022, SEM

Figure 6.43

Agricultural Product Grown by Respondents
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Source: Field survey, February 2022, SEM

Figure 6.44  Agricultural Practices within the Studied Villages

f) Forestry

In accordance with township profile, there has reserved forest with 244778.49 acre and public
protective forest with 3317 acres in the Kyaukse township. Pyinkado, Padauk, Pyinma, Lesa, Ingin,
Kanyin, Tin-wa, Hmyin-wa, Wa-new, Sha, Tanaung, Tama, Htauk-kyant, Letpan, Gandasein, Thit-
palwe, Zaungbale, Than, Dahat and Hmyin-wa are found in the forest. Forest products are firewood,

bamboo, and nipa palm.

Within the area of studied villages, there is not any reserved forest. Vegetation cover around the
studied area is mostly mixed forest, crop and vegetation, grassland and shrub land and most of them
are hardwoods. The natural vegetation grow species are Teak, Pyinkadoe and Thitya. Moreover, some
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kinds of bamboo like Kyathaung Wa and Wa-bo are also found along the foothills and on the lower
slopes of mountains near the studied area.

g) Industry

No. 33, Heavy Industry, Kyaukse is situated around the studied area. According to the data in the
township profile, there are 21 factories in total owned by government and private and they are
manufacturing of cement, brick, bicycle, bag, needle, agricultural machinery, plastic, glass, ceramic,

textile, and shoe. About 19 domestic industries are also observed.
h) Tourism

Although tourism site is not observed in Kyaukse township, there has five hotels in total. Most come
for business purpose and stay there.

Within the studied area of the project, tourism is not observed.
6.5.4 Health Profile

According to the township data, Malaria, diarrhea, TB, dysentery and hepatitis are mostly occurred in
Kyaukse township. Within the studied area, seasonal flu is mostly occurred. Hypertension, Kidney
disease and Respiratory disease are found. According to the global pandemic of Covid-19, many

villagers within the studied villages also suffer from Covid-19.

When people get sick, they normally go to the nearest clinic. If there is not any clinics, they go the
nearest Rural Health Centers. It there is not enough health care, the patients have to be transferred to
the Township Hospital. According to survey, smoking, chewing betel and drinking alcohol are found

to the respondents. Chewing betel is mostly found.

Kinds of Diseases

25
20
15

10

(%]

&gy & f g & & D A b & A o
# X P (\r.,_-,\(} ,.53(‘ & \q¥ & ¥ \O\\} & \‘g\\ \(\\\) (}61
& OGN AR RS RSP P PRI N
N 3 Q‘-’:‘ Z'eb & @ =° C =4 «F b(\e’ o
o !
o NP & N8
R ?° o
<® X Y

Source: Field survey, February 2022, SEM

Figure 6.45  Kind of Diseases occurred to the Respondents within the Studied Area
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a) Access to health service

Based on the township profile, six hospitals, twenty-seven clinics and twenty-eight rural health
centers are observed in the Kyaukse township. There are 97 doctors, 143 nurses and 7 health
supervisors who are taking care the health of Kyaukse township. The patients normally go the nearest
clinics, rural health centers and hospitals when they get sick. If the case matter to be dangerous,
township hospitals take care of the case.

Within the studied village also, rural health centers are directly administered by township hospitals. If
there have the cases which has to be taken care of hospitals, the patient has to be transferred to the
hospital. According to the respondents, the villages normally go to the nearest rural health centers and
clinics. For the studied area, Rural Health Centers are found in Kalay, Phyauk Siek Pin, Hmaing Pan
and Yay Kyi villages. So the patient from those villages has health access within the village. But for
Thin Ga Ton, Yae Hpyar Taw (E) and Yae Hpyar Taw (W), the patients go to the Rural Health Centre
from Than village, because it is the nearest health access facility. As there is not any health access in
Hpo Kone village, the patients normally go to the nearest Rural Health Centre from Shan Taung Oo

village.
b) Access to water supply

Fresh water resource is available in Kyaukse township and most depend on the dams for water supply.
In accordance with Census report, 90.8 per cent of households in Kyaukse township use improved
sources of drinking water such as tap water/piped, tube well, borehole, protected well/spring and
bottled water/water purifier. But in rural areas, 10.2 per cent of the households use water from

unimproved sources for drinking water.

Within the studied area, according to the interview surveys with village heads, tube wells are mainly
found as water source. There is a few using stream water. Purified water is mostly used for drinking.
Mostly, domestic water and drinking water are from the same source as tube well. But the method of

filtering and boiling is used for drinking water.

For irrigation to the farms, reservoir is mostly used. There are some using well for irrigation. And

few using drain from the plant is also observed.
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Source: Field survey, February 2022, SEM

Figure 6.46  Water Supply within the Studied Area

681



c) Mortality and morbidity

According to township profile, Malaria, diarrhea, TB, dysentery, and hepatitis are mostly occurred

and the rate of mortality and morbidity can be seen as follows.

Kind of disease
Malaria Diarrhea B Dysentery Hepatitis
No | Township
5 £ 5 = 5 k= 5 £ 5 £
Kyaukse
1 ] 16 - 256 4 276 30 739 1 116 1
Township
Total 16 - 256 4 276 30 739 1 116 1

d) Communicable diseases

As communicable diseases, HIV/AIDS cases are described in the township profile. Mortality and
morbidity rate of HI\VV/AIDS are presented in above.

Within the studied villages, it is observed that according to the recent global pandemic Covid-19,

many people in the villages also suffer from this communicable disease.
6.5.5 Land use

According to the Kyaukse township data, cultivated land with 109721-acre, fallow land with 676-
acre, industrial land with 3328-acre, rural land with 5029-acre, urban land with 524-acre, reserved
forest and public protective forest with 248095-acre, wild land with 2841-acre, barren land with

24038 acre and others with 69926 acres in total are described.

Within the studied villages, village administrative does not have land use records. But according to
the survey and interview with village heads, cultivated land is the most followed by residential area,

and fallow land.
6.5.6 Infrastructure Facilities

Infrastructure is the set of facilities and systems serving both urban and rural area including services
and facilities necessary for the public living in there. Kyaukse township’s basic infrastructure is

presented as follows.
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a) Water use and water supply

As mentioned in above, Kyaukse township has freshwater resources. Most get water supply from
reservoir. Tap water, tube well, borehole, protected well and water purifier are widely used in the
Kyaukse township.

Within the studied area, based on the survey results, most get water supply from tube well. For
drinking water, purified water is available and water treatment method like filtering and boiling are
used. For irrigation to the farms, most use the reservoir, but some uses own wells. Few uses public

wells. There are the others using spring/river for irrigation.

DOMESTIC WATER USAGE DRINKING WATER USAGE

» Tube well = River/stream water ® Tube well  ® Purified drinking water

IRRIGATION SOURCE

® Public Well = Private Well = Spring/River  ® Reservoir

Source: Field survey, February 2022, SEM

Figure 6.47  Water Usage and Water Supply within the Study Area
b) Hospital and medical clinic

In accordance with township data, six hospitals are provided for Kyaukse township by the
government. As medical clinic, there has twenty-seven clinics in total. Furthermore, twenty-eight
rural health centers are also provided for rural area. Within the studied area, there three rural health
centers and one township hospital.
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Source: Field survey, January 2022, SEM

Figure 6.48  Health Facilities within the Studied Area
c) School

According to Kyaukse township profile, as higher education, one Technological University is
observed in Kyaukse township. Nine basic education high schools, five affiliated high schools, four
basic education middle schools, five affiliated middle schools, 18 post primary schools, 142 primary

schools, 15 kindergartens and 18 monastic schools are observed in Kyaukse township.

In the studied area, 7 post-primary schools, 2 high schools are observed and the villages which have

schools can be seen as follows.

Table 6.40 Education Structure in the studied villages

Village Type of Schools NUST:;JI of Number of Teacher|Number of Student
Post-primary School 1 2 23
Hpo Kone
High School 1 - -
Post-primary School 1 4 76
Hmaing Pan
High School 1 18 300
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Post-primary School 7 300
Hpyauk Seik Pin

High School 12 330
Kalay Post-primary School 6 200
Thin Ga Tom Post-primary School 6 103
Yae Hpyar Taw (E) Post-primary School 6 160
Yae Hpyar Taw (W) | Post-primary School 4 100

Source: Field survey, January 2022, SEM

At the villages which has no high school, the students have to go the other nearest villages which has
high school. The students from Kalay and Myin Twin villages go to Hmaing Pan village for high
school. It is found that some from Myin Twin go to Hpyauk Seik Pin. The high school students from
Yae Hpyar Taw (E) and (W) also go to Hpyauk Seik Pin. For the students from Thin Ga Tone village,

Than Village is the nearest and it takes about 20 minutes to get the school by bicycle. Some usually

go by motorbike.
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Source: Field survey, January 2022, SEM
Figure 6.49  Education Facilities within the Study Area

d) Transportation

Even though airway and waterway are not available in Kyaukse township, transportation is easy
because Kyaukse township is located on the Yangon — Mandalay Highway Road and Railway.
Railway station and bus gates are observed in there. Car ways from Kyaukse to Mandalay and
Kyaukse to Kume are mostly observed. Truck ways from Kyaukse to all over the Myanmar are also
found. Based on the Census report, highest proportion of transportation in Kyaukse Township is used
motorcycle. Analysis by urban/rural residence, the majority of the households mainly use motorcycle

as a means of transport.

The village access roads of the study area are fair and good. Dirt road is mostly found and gravel road,
asphalt road and concrete road are also observed. The main transportation of the study area is
motorcycle. Shuttle buses for public transportation are not observed. Most of the respondents use
motorbike to travel other villages or out of the villages. Some have cars. Based on the survey results,
50.5 % of respondents use motorbike for transportation. The other 37.1 % of respondents use car
while the other 3.7% of respondents are using bicycle for transportation. The rests are found in using

trailer with the purpose of farming activities and transportation.
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TYPE OF ROAD

Concrete
7%

Asphalt

Source: Field survey, January 2022, SEM
Figure 6.50  Road Condition within the Study Area

e) Electricity

According to the township profile, national grid is available in Kyaukse township. Not only on the
Kyaukse town but also nine villages in the Kyaukse township has access to national grid. It is
mentioned in the Census report that 32.3 per cent of the households in Kyaukse Township use
electricity for lighting. This proportion belongs to the lowest group in electricity usage compared to
other townships in Mandalay Region. According to the survey results, 86.6 % of respondents use
electricity for lighting while the others are using other resources. For cooking, 81.2 % of respondents
utilize electricity. The rest use other resources for cooking within the villages.

Electricity Usage for Lighting Electricity Usage for Cooking

M Electricity MCandle B Solar HBattery
M Electricity HFirewood M Charcoal

Source: Field survey, January 2022, SEM

Figure 6.51  Electricity usage within the study area
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f) Pipeline

There is no information about pipeline presented in any report. Moreover, there isn’t any pipeline

crossing within the study area and project area.
g) Energy sources

According to township data and census reports, national grid is available in Kyaukse township. 32.3
per cent of the households in Kyaukse Township use electricity for lighting. Some rural areas which
cannot be accessed to national grid use battery for lightening. Firewood and charcoal are also used for

cooking. Solar usage is also observed in Kyaukse township.

Within the studied village, based on the survey result, electricity is the main energy resource and most
use electricity for both of lighting and cooking. Moreover, there is the few respondents who are using
candle for lighting. For cooking, firewood usage is secondly found and only 1.6 % of respondents are

using charcoal for cooking.

Source: Field survey, January 2022, SEM

Figure 6.52  Energy Resources within the study area
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6.6 Cultural Components

Most are Burmese in the Kyaukse Township and Buddhism is dominant. Therefore, many different

religious buildings can be widely seen in the Kyaukse township. Christian, Islam and Hindu are also

observed in Kyaukse township. In the studied area also, Buddhism is dominant. Pagodas, temples,

monastery, and ordination halls can be seen in every village of the studied area.

a) Archaeology

One archaeology site is observed in Kyaukse township. It is Myinsaing ancient city and it was listed

as a national cultural heritage site in 2008. Ancient city expressing history of Kyaukse region is

significant among observers and researchers. On reaching Kyaukse, travellers can pay visits to three

ancient cities namely Pinle, Makkhaya and Myinsaing. Myinsaing ancient city is located 8.5 km away

from the project site.
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Figure 6.53

Archaeology Site in the Kyaukse Township
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b) Temples, Monuments

According to township profile, among 217 pagodas, 93 stupas, 313 monasteries and 4 temples in the
Kyaukse township, Tamoke Shwegugyi, Shwetheindaw, Shwehsatthwar, Shwemuhtaw,
Shwethalyaung, Maharmyatlaysu, Laymyatnar, Shwetaunghtee and Lawkamanaung Shwegugyi are
famous. As historical monuments, Thirisarsana Temple, Laymyatnar Temple, Shwetheintaw Temple
and Inyaung Shwegygyi Temple are observed. Beside Buddhist monuments, two churches, fourteen
mosques and one Hindu temple are also observed. Within the studied area, nine pagodas and nine

monasteries with ordination halls are found.

Figure 6.54  Religious Buildings within the study area
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6.7 Visual Components

As visual components, Kyuaukse region has limestone mountains and beautiful hills. Moreover,

ancient city and its archaeological sites can be seen in Kyaukse township.
a) Aesthetic

Kyaukse township has lots of period features and glorious views of the surrounding hills, forest and
archaeological sites. Because of limestone mountain, mining sites and factories are also another view
matching the natural environment. Including residential area, Kyaukse township is full of natural

beauty, historical features and human environments.

Project site is situated on the mountains and far away from the residential area and archaeological

sites. Therefore, there is any disturbance to the aesthetic view of the residents.
b) Landscape

In accordance with geographical features, limestone mountains and surrounded hills can be seen in
Kyaukse township including mining sites and cement factories. Because there was ancient city in
Kyause region, historical buildings complete the features of Kyause township. Besides, forest area is
observed more than residential area. That’s why Kyaukse township has different features including

natural and manmade landscape.

For the studied area, being the industrial zone, factories, mining, mountains and forest are excited
together with villages in this region. Therefore, natural and manmade landscape can be seen at the

same place within the studied area.
c) Cultural Landmarks

As Buddhism is dominant in Kyaukse township, famous religious buildings are including cultural
landmarks. Tamoke Shwegugyi, Shwetheindaw, Shwehsatthwar, Shwemuhtaw and Shwethalyaung

are famous among Buddhists, and they have strong belief on bringing good lucks.

Apart from religious monuments, archaeological sites are also famous cultural landmarks because it
was ancient city expressing history of Kyaukse region. These were significant among observers and

researchers.

Within the studied area, except the pagodas, there is not any significant cultural landmarks.
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7.  IMPACT ASSESSMENT AND MITIGATION MEASURE

7.1 Method and Approach to Impact Assessment and Mitigation

Measure

Considering the Project description and the biophysical baseline results, this chapter presents the
environmental and biodiversity impacts potentially generated by the Project during the construction or
mine development, operation and mine closure phases and indicate the mitigation measures to be
adopted for avoiding or reducing such impacts. Currently, the existing limestone quarry has been

already in operation.

To prepare the impact assessment, assessment team has referred the information provided by the
project developer and as well as all possible secondary data information, also from field through site
observation, primary data collection and public consultation with the combination of professional

judgments. The impact assessment was done according to the following methodology.
7.1.1 Impacts Nature and Type

Whether an impact is beneficial or adverse (impact nature), and the way in which it is related to the
Project (impact type, e.g., direct, indirect) are relevant to the EIA process. In particular, the degree to
which an impact may be managed or modified by the mitigation measures is dependent upon the

impact nature and type.
7.1.2 Impact Magnitude

The magnitude of an impact is a measure of change from baseline conditions. This measure of change
will be described in terms of its spatial extent (site, local, regional, and international), duration
(temporary, short-term, long-term, and permanent), frequency (intermittent, seasonal, and constant),
importance (low and high), magnitude of change (small, medium, and large) and reversibility

(irreversible, short-term recovery and long-term recovery).

Table 7.1 Criteria of Evaluating the Significance of Impacts
Criteria Definition Attribute
Spatial extent The geographic area of the impact = Site

= Local

= Regional

= International

Duration The time scale for activity =  Temporary

= Short-term




Criteria Definition Attribute
= Long-term
=  Permanent
Frequency The rate at which activity occurs or is = Intermittent
repeated over a particular period. = Seasonal
= Constant
Importance The value that is attached to a specific | = Low
environmental component in its current | o High:

condition.

- Human health

- Subsistence Agriculture

- Protected area or species

- Global or national importance
- Commercially Valuable

- Culturally Important

Magnitude of change

The amount of change in

environmental component

= Low
=  Moderate
= High

Reversibility (Resilience)

The ability of the environmental
components to recover their value after

an impact has occurred

= [|rreversible
= Short term recovery
= Long term recovery

7.1.3

Impact Significance

The impact significance of the project will be classified into the following categories.

Table 7.2

Assigning Significance

No Impact:

The potential impact of project activity will be assessed as No Impact if the

project activity is physically removed in space or time from the environmental

parameter.

Significant Impact:

An impact is said to be Significant if the activity has potential to affect an

environmental or social component; and if the

a) Importance of environmental or social component is - high; or

b) Spatial extent of the impact is - regional, national, or international; or

c) Time scale of the impact is - long term or permanent; or

d) Magnitude of the change in the environmental or component is -
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€)

moderate or high; or

Impact is irreversible or the recovery of the component will take a long

period of time.

Insignificant Impact:

the category Insignificant.

If an impact occurs but does not meet the criteria for significance it is assigned

Unknown Impact:

a)
b)

c)
d)

The potential impact of a project activity will be assessed as being Unknown if:

The nature and location of the project activity is uncertain.

The occurrence of the environmental component within the study area is

uncertain.

The time scale of the effect is unknown.

The spatial scale over which the effect may occur is unknown; or

The magnitude of the effect cannot be predicted.

Although beneficial impacts of the Project will be identified within the EIA, beneficial impacts will

not be assessed in terms of impact magnitude. The reasoning behind each evaluation will be explained

in the EIA report.

7.2 Assessment of Potential Future Impact

7.2.1 Mine Development

Table 7.3

Potential Impact on Environmental Component during Mine Development

Activities

Affected Environment

Potential Environmental Impact

Construction Activities

Construction of site access road

and installation of crushing plant

Air Quality

Vehicle emissions and fugitive dust

Noise and Vibration

Noise and vibration from

construction activities

Construction of ramp approach

Air Quality

Vehicle emissions and fugitive dust

Noise and Vibration

Noise and vibration from

construction activities

Construction of mine haulage road

Air Quality

Vehicle emissions and fugitive dust

Noise and Vibration

Noise and vibration from

construction activities
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Transportation

Transportation of construction Air Quality Vehicle emissions and fugitive dust
materials

Mine Preparation

Stripping overburden Vegetation Disturbance of natural habitats in

the construction site areas

Table 7.4

Potential Impact on Environmental Component during Operation Phase

Activities

Affected Environment

Potential Environmental Impact

Mining Activities

Drilling, blasting, and loading

Air Quality

Pollutant emissions from vehicles

and equipment used in the quarry.

Noise and Vibration

Noise and vibration associated with
blasting and other mining

operations.

Health and Safety

Occupational health and safety of

mine workers.

Biodiversity

Disturbance of natural habitats in

the project areas

Visual Component

Disturbance to the aesthetic view

Raw materials transportation with | Air Quality Vehicle emissions and fugitive dust
dump truck Health and Safety Transportation accidents
Limestone crushing Air Quality Dust

Noise Noise from limestone crusher
Transportation of crushed Air Quality Dust

limestone to storage.

Camp Activities

Camp and mine operation

Socioeconomic

Increased employment

opportunities at project site

Health and Safety

Community health and safety

Solid and human waste disposal

Water Quality

Water quality degradation

Fuel storage and handling

Water Quality

Water quality degradation from

spills
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7.2.2 Method and Approach for Social Impact Assessment

Social impact assessment identifies and assesses the potential impacts on the existing socio-economic
environment arising from Project-related activities. Information within Project Description and the
baseline socio-economic characteristics have been used to assist the evaluation of the potential
impacts and their significance. Social impacts will be considered on the interaction between the
project activities and receptors in project’s social area of influence. Project activities include the

followings:

= Development stage (stripping overburden)

= Drilling

= Blasting
= Loading
= Storing

= Crushing

= Transportation

The villages (local community) located within the area of influence that may be impacted or
influenced by the Project (as a result of their proximity to the Project site and/ or Project associated

infrastructure) are:

1) Hpo Kone (Shan Taung U village tracts)

2) Hmaing Pan (Hmaing Pan village tracts)

3) Yae Kyi (Hmaing Pan village tracts)

4) Hpyauk Seik Pin (Hpyauk Seik Pin Village tracts)
5) Thin Ga Ton (Thin Ga Ton Village tracts)

6) Myin Twin (Ka Lay Village tracts)

7) Ka Lay (Ka Lay Village tracts)

8) Yae Hpyar Taw (E) (Ye Baw Gyi Village tracts)
9) Yae Hpyar Taw (W) (Ye Baw Gyi Village tracts)

The objective of a Social Impact Assessment (SIA) is to assess the possible social impacts that may be
brought about by a development project, to understand, manage and control changes, to formulate,
implement mitigation measures to minimize adverse social impacts or prevent from extension. In this
chapter, the anticipated impacts induced from the project on the social environment (i.e., local
community) will be focused as the main receptor. The assessment of socio-economic impacts has
been undertaken with respect to the receptors across natural capital, human capital, social capital,
economic capital, and physical capital to have a significant interaction with the activities linked to the
project across its lifecycle. For beneficial impacts, the beneficial nature of the impact has been noted

and the context of the potential benefit will be discussed.

715



7.3 Assessment of Impact on Key Environment Component during Mine

Development

7.3.1 Physical Component

7.3.1.1 Air Quality

Sources of air pollution during the construction activities (ramp and haulage road) and installation of

the crushing plant will result mainly from excavation works, and from movement of vehicles.

Mitigation measures

= Restricting the speed of trucks and other vehicles accessing the project site to 40km/hr.

= Sprinkling water on excavation areas

= Provision and enforcement of appropriate PPE to workers

= Develop and implement an air quality monitoring plan to ensure compliance with the limits
set under NEQG

Impact Nature

Beneficial

Adverse

Direct

Indirect

and Type

During construction or mine development phase there will be directly impacts on

air quality due to construction activities and equipment. Particulate emissions

and dust can be adverse impacts on human health.

Spatial Extent

Site

Local

Regional

National

Emissions and dust will occur primarily at the mine site and its immediate

surroundings, and access roads to the mine site.

Duration Temporary Short term Long term Permanent
Vehicle emissions and dust are temporarily concentrated in a construction period.
Frequency Intermittent Seasonal Constant
Emissions and dust will occur intermittently during construction activities.
Importance Low High

During the construction phase, the environmental concern associated with air

pollution is occupational health risk and irritation to humans (i.e., construction

workers and nearby local community).

Reversibility/

Recovery Time

Irreversible

Short term

recovery

Long term

recovery

The impacts are reversible with short term recovery and diminish upon cessation

of construction activities.
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Magnitude (size) | Low Moderate High

of the Change - — -
The areas affected by the project are closest to the mine site and characterized by
a temporary situation, impact of air pollution is expected to be low.
Impact No Impact Insignificant Significant Impact | Unknown Impact
Significance Impact

The overall impact on air quality due to these emissions can be considered as

insignificant, especially as they are limited to the construction phase.

7.3.1.2 Noise and Vibration

Construction phase noise impacts would result from noise generated by mechanized equipment.
Typical mine construction activities include site preparation, earthworks construction and access
roads construction. For specific construction activities, like blasting, will be temporary present at the
site. The following protection measures adopted in the mine development activities to reduce noise

and vibration impacts:

= Ensuring good maintenance and repair of the heavy equipment.

= All equipment shall be switched off when not in use.

= Earmuffs and other PPE will be provided to the workers, and it will be enforced to be used by
the workers.

= Adequate blasting pattern will be exercised.

Impact Nature Beneficial Adverse Direct Indirect

and Type Noise and vibration from mine development activities can be directly impact on

operational worker and nearby residents.

Spatial Extent Site Local Regional National

Noise and vibration generated by mine development activities are localized in the

limestone mine area and its immediate surroundings.

Duration Temporary Short term Long term Permanent

Noise and vibration from the construction activities will occurs during the mine

development phase.

Frequency Intermittent Seasonal Constant

Noise and vibration impacts will occur intermittently during construction

activities.

Importance Low High
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Construction and blasting activities would create noise and vibration which leads

to the health risk of construction workers and nearby local community.

Reversibility/ Irreversible Short term Long term

Recovery Time recovery recovery

The impacts are reversible with short term recovery and diminish upon cessation

of construction activities.

Magnitude (size) | Low Moderate High

of the Change — - - - -
Considering the location of the limestone mine and the adoption of the proposed

mitigation measures, will allow reducing the impacts to an acceptable level, the
noise and vibration impact during the mine development phase is considered as

low.

Impact No Impact Insignificant Significant Impact | Unknown Impact
Significance Impact

Spatial extent of the impact is site, short term duration, intermittent, and
reversible with a short recovery time and magnitude of the change in the noise
and vibration quality is low. The overall impact on this component can be

considered insignificant impact.

7.3.2 Biological Component

Implementation of the project area increase will have a direct negative impact on local vegetation.
This is because the vegetation on site will have to be clear for opening more areas for limestone mine
to obtain raw material. The Project site has been already cleared. The result impact of vegetation
clearance will overall reduction of flora in the area and overall loss and/or reduction of ecological and

economic services derived from the lost vegetation.
Mitigation Measures

= Works areas in temporarily affected areas shall be reinstated with tree/shrub/grass upon
completion of the works

= Unnecessary cleaning the trees is to avoid.

= Environmental awareness training to be given to all workers for the preservation of local

biodiversity species.
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Impact Nature

and Type

Beneficial Adverse Direct Indirect

Implementation of the project area increase will have a direct negative impact on

local vegetation.

Spatial Extent

Site Local Regional National

Disturbance on biological components from the project will be impact on project

site and its immediate surroundings.

Duration Temporary Short term Long term Permanent
Impacts that cause a permanent change in the affected area.
Frequency Intermittent Seasonal Constant
Impacts are predicted to be of intermittent during construction activities.
Importance Low High

There is no important ecosystem/habitat around the proposed project site and
there are no endanger species of flora and fauna based on IUCN red list in and

around the proposed mine site.

Reversibility/
Recovery Time

Irreversible Short term Long term

recovery recovery

Impacts can be reversed through the implementation of proper restoration and
rehabilitation plan.

Magnitude (size) | Low Moderate High

of the Change
Considering the important ecosystem/habitat around the proposed project site,
and proposed mitigation measures, the change on the biological component is
considered as low.

Impact No Impact Insignificant Significant Impact | Unknown Impact

Significance Impact

Spatial extent of the impact is project site, permanent, intermittent, and reversible
with a long recovery time and magnitude of the change in the biological
component is low. The overall impact on this component can be considered

insignificant impact.

719




7.3.3 Social Components

As already mentioned before, impacts on social components will be considered on the interaction
between the mine development activities and receptors in project’s social area of influence. According
to the nature of mine development phase, the duration is short term and there is not much labor
workforce at the mine development site. Only few skilled workers are migrated workers and all the

facilities are arranged at Myanmar Than Taw Myat Company’s compound.

According to the Mine Development activities, all the activities are carried out within the project site
and the project site is separated from the residential area. Therefore, there is not any impacts on social

components.
7.3.4 Economic Component

Mine development phase is the very first phase of the project and it is the preparation stage. Besides,
the duration is short term. Therefore, project activities are limited and the effects on the economic

components cannot be much.

Employment: According to the Mine Development activities, job opportunities can be occurred.
Under the supervision of skilled workers, day labor employment can be happened to the local
community. In accordance with development stage, project activities and its labor employment are

short term.
Mitigation and Enhancement Measures

In accordance with Mine Development phase, duration is short term and job opportunities are limited.
But local people may have expectations to be employed and there will be competition among the
locals. To avoid the disputes through employment and to enhance the project benefits, the project will

implement the following mitigation measures:

= To have clear stipulation of using local labor in accordance with the needs of the project
= To ensure that the project site responsibilities liaise closely with local village leaders and
local government authorities to agree on appropriate procedures for recruitment and hiring

= To track and monitor concerns associated with project employment or workforce recruitment
7.3.5 Health and Safety

Construction of ramp approach and mine haulage road and stripping overburden will be carried out at
the development stage. All the activities are carried out within the project site. Project site is separated

and far away from the residential area. The nearest village is 2 km away from the project site.

= Health and Safety of the local community
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Because Mine Development process is short term and all the activities are carried out within the

project site, there is not any significant impact on health profile of the local community.
= Health and Safety of the workforce at the project site

During working hours, accidents can be occurred to the workforce of the project site.
= Mitigation and Enhancement Measures

During the Mine development process, the workforce at the project site should be follow the
guidelines and instructions mentioned in Occupational Health and Safety. The project has to ensure
that the site labors conduct the project activities in accordance with the occupational health and safety
policies.

7.3.6 Cultural Components

Project site is separated and far away from the residential area. Besides, there is not any archaeology
site, temples, or monuments within the project site. Therefore, there is not any impact on cultural
components. But if any cultural objects are observed while conducting development activities, it will
be informed to the Department of Archaeology and cooperated.

7.3.7 Visual Components

Because project site is already separated and far away from the residential area, mine development
activities cannot make any disturbance to the aesthetic view of the locals. Therefore, impact on visual

components is negligible.

7.4 Assessment of Impact on Key Environment Component during Mine

Operation

7.4.1 Physical Component
7.4.1.1 Air Quality Impact

Limestone mine operations involve drilling and blasting, excavation and loading, transportation and
crushing as potential sources of air pollution in the form of dust or particulate matter. The mining
dump truck transports the raw material along site access road from the working face directly to the
crushing plant. Air emissions from the vehicles are concerned while carrying the raw materials. Dust
levels are also anticipated by the movement of trucks and vehicles transporting raw materials.
Following mitigation measures are applied to prevent and minimize the level of pollution in the

mining activities.
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= Sprinkling water at the mine site and access road to minimize generation of fugitive dust.

= Regular and periodical maintenance of vehicles to prevent smoke pollutants.

= Enforcement of speed limits of 20 km/hour to minimize on traffic induced dust emissions.

* Provide adequate PPE to workers.

= Dust emissions coming from the crushing plant are also to be considered as a source of
pollution. Installation bag filters at the limestone primary crusher for dust control.

= Conveyor belts will be covered to reduce fugitive dust emissions during transportation.

= Monitor fugitive emission to ensure compliance with limits set under the NEQG.

Blast Fume: The ammonium nitrate or emulsion explosive is use for the primary blasting. The use of
ammonium nitrate explosives under variable conditions can lead to unwanted explosive reactions and
the generation of oxides of nitrogen (NOx). NOx from blasting constitutes only a small proportion of
the total NOy emissions from human activities (primarily power generation and motor vehicles) and
natural sources. However, blasting produces a sudden localized release of gases. Such gas emissions

pose a health risk if people are exposed to them before the plumes can dissipate.

Generally, NOx plumes generated during blasting will dissipate to background levels in a relatively
short time. It is unlikely that exposure to blast fume in a well-ventilated environment will cause
impacts to human health, however NOx gases are still considered a potential threat and will be
managed accordingly. In cases where a NOx plume does not dissipate and has the potential to result in

human exposure, the following actions will be taken:

= No personnel will be permitted to enter the plume. Personnel will be instructed to move away
from the path of the plume.

= If indoors, personnel will be instructed to close all windows and doors, stay inside, and cease
operating air conditioning units if possible.

= [Ifinavehicle, personnel will stay inside and use recirculated air conditioning if possible.

Impact Nature Beneficial Adverse Direct Indirect
and Type Air emissions from mining operation can be directly impact on air quality.
Spatial Extent Site Local Regional National

Dust generated by drilling, blasting, excavation and crushing operations are

localized in the limestone mine area and its immediate surroundings.

Duration Temporary Short term Long term Permanent

Emissions from the operation activities will occurs during the lifetime of the

project.

Frequency Intermittent Seasonal Constant

According to the mining schedule and working time, emissions and dust will
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occur intermittently during operation activities.

Importance

Low

High

The main environmental concern associated with air pollution is then likely to be

limited to occupational health risk and irritation to humans (i.e., construction

workers and nearby local community).

Reversibility/

Recovery Time

Irreversible

Short term

recovery

Long term

recovery

The impacts are reversible with short term recovery and diminish upon cessation

of operation activities.

Magnitude (size) | Low Moderate High

of the Change
Considering the relatively remote location of the limestone mine (absence of
nearby sensitive receptors), and due to the adoption of the proposed mitigation
measures will allow reducing the impacts to an acceptable level, the air impact
during the operation phase at the limestone mine is considered as low.

Impact No Impact Insignificant Significant Impact | Unknown Impact

Significance Impact

Spatial extent of the impact is local, long term, intermittent, and reversible with a

short recovery time and magnitude of the change in the air quality is low. The

overall impact on this component can be considered insignificant impact.

7.4.1.2 Noise and Vibration

The mining activity at the limestone mine involves the use of both blasting and mechanical excavation

works. The blasting works is planned to take place four times per week and restricted to daytime only.

Primary sources of noise generation associated with mine activities include noise from blasting

activities, mechanical excavation activities and crusher. Vibrations are associated with many types of

equipment used in mining operations, but blasting is considered the major source. However, it is

assumed that project’s surrounding area and residential are not affected because the noise and

vibration measurement results mentioned in section 6.3.8 and 6.3.9 are within the Guidelines. The

protection, mitigation, and monitoring measures are listed in the following:

= Blasting activities (at the limestone mine) will be restricted to daytime with approved

schedule. Secondary blasting will completely be avoided. Warning signs shall be posted and

public notification system to be developed prior to the blasting event.
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= Earmuffs and other PPE will be provided to the workers, and it will be enforced to be used by

the workers.

= All equipment will be switched off when not in use.

= Ambient noise level monitoring will be conducted at suitable location at periodic intervals

during the operation phase to meet the relevant NEQG standards.

Impact Nature
and Type

Beneficial Adverse Direct Indirect

Project activities will be directly impact on noise and vibration quality of the

environment.

Spatial Extent

Site Local Regional National

Noise and vibration generated by operation activities will be impact on project

site and its immediate surroundings.

Duration Temporary Short term Long term Permanent
Emissions from the operation activities will occurs during the lifetime of the
project.

Frequency Intermittent Seasonal Constant
According to the mining schedule and working time, noise and vibration will
occur intermittently during operation activities.

Importance Low High

Improper operation activities would create noise and vibration which leads to the

directly impacts on operational worker and nearby residents.

Reversibility/

Recovery Time

Irreversible Short term Long term

recovery recovery

The impacts are reversible with short term recovery and diminish upon cessation

of operation activities.

Magnitude (size) | Low Moderate High
of the Change
Considering the relatively remote location of the limestone mine (absence of
nearby sensitive receptors), and baseline monitoring results, noise, and vibration
impact during the operation phase at the limestone mine is considered as low.
Impact No Impact Insignificant Significant Unknown Impact
Significance Impact Impact

Spatial extent of the impact is project site, long term duration, intermittent, and
reversible with a short recovery time and magnitude of the change in the noise

and vibration quality is low. The overall impact on this component can be
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considered insignificant impact.

7.4.1.3 Water Quality Impact

The operation of limestone mining activity does not require any water for production. Water quality
will not be disturbed by the proposed mining as no toxic or polluted water discharged during mining

operation.

Runoff from the limestone mine would occur routinely throughout the wet season. However, Kyaukse
Township is situated in the Dry Zone of Central Myanmar. There is not much rainfall in Kyaukse all
year long. In the project area, there are no rivers or canals within the project area. Thindwe Cannal
which is surface water resources is about 4 kilometers far from the project area. If there is raining
heavily in rainy season, run-off water from the peak to the base is flowing through the sedimentation
pond and this is located near the work site and in the lower part of the contour level. Therefore,
proposed mining may not cause impact on water quality.

Groundwater is extracted from two tube wells and stored in a tank for the domestic use and dust
suppression purposes. Domestic wastewater generated from staff quarters will be convey to the

sewage treatment system. The mitigation measures are listed in the following:

= Wastewater generated from offices, canteens, and staff accommodation is treated by sewage
treatment system.
= Create a special storage for fuel and lubricants/oil. The storage is a closed building, and it is

protected from rainwater.

Water quality impacts due to the introduction of nitrates into the system can be a problem for a
mining operation. The source for the nitrates is explosives used in the mining process. They come
from spillage during explosive transportation or charging, leaching of the explosive in wet blast holes
or undetonated explosive in the broken rock after the blast. The potential for introduction of nitrogen

into the water system is dependent upon the following:

= Explosives used: The proposed limestone mine project is used emulsions explosive. A typical
emulsion mixture also contains 20% to 30% (by weight) of nitrogen. Emulsion explosives
have significantly higher water resistance.

= Water conditions: Surface water resources are not existed in the proposed limestone mine and

its surroundings.

Emulsion explosives have significantly higher water resistance but must be handled and attention to

realize the potential benefits. The following practices are important:
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= Spills of the product must be handled correctly.

= Proper loading techniques must be followed when loading into a wet blast hole.

Impact Nature
and Type

Beneficial Adverse Direct Indirect

During the mining operation, generation of domestic wastewater from the worker
accommodation and water runoff in the wet season can be impact on water

quality.

Spatial Extent

Site Local Regional National

Surface water runoff and wastewater generated from the project will be impact

on project site and its immediate surroundings.

Duration Temporary Short term Long term Permanent
Wastewater generated from the project activities will occurs during the lifetime
of the project.

Frequency Intermittent Seasonal Constant
Runoff from the quarry would occur routinely throughout the wet season.

Importance Low High

There are no surface water resources around the project area.

Reversibility/

Recovery Time

Irreversible Short term Long term

recovery recovery

The impacts are reversible with short term recovery and diminish upon cessation

of operation activities.

Magnitude (size) | Low Moderate High

of the Change
Considering the water resources around the project area, and proposed mitigation
measures, water quality changes by the operation phase of the limestone mine is
considered as low.

Impact No Impact Insignificant Significant Impact | Unknown Impact

Significance Impact

Spatial extent of the impact is project site, long term duration, intermittent/
seasonal, and reversible with a short recovery time and magnitude of the change
in the water quality is low. The overall impact on this component can be

considered insignificant impact.
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7.4.1.4 Solid Waste

Than Taw Myat Mountain’s upper layers of rock are qualified limestone and topsoil cover is very

thin. During the mine life, overburden is rare in limestone production. The amount of soil generated

from mining is very rare and it will be preserved for plantation purpose only. Mineral rejects will be

stacked separately, and they will be reused in land reclamation at the mine site. Hazardous materials

are not present in the mineral rejects. So, there is no need of protective measures to be taken for

prevention of their dispersal in the air environment, leaching in the surface and ground water etc.

Domestic waste will be generated by the workers at the camp. It may comprise non-hazardous

materials including for example paper, food residues etc. The following mitigation measures will be

adopted during the operation phase:

= Suitable disposal sites will be identified for general waste.

=  Waste management system will be developed including requirements for handling and

disposal of all generated waste.

Impact Nature

and Type

Beneficial

Adverse

Direct

Indirect

Mine waste and domestic waste generated by project activities can be impact on

surrounding environment.

Spatial Extent

Site

Local

Regional

National

Waste generated from the project will be impact on project site and its immediate

surroundings.

Duration Temporary Short term Long term Permanent
Waste generated from the project activities will occurs during the lifetime of the
project.

Frequency Intermittent Seasonal Constant
Waste generation from the quarry would occur intermittently throughout the
operation activities.

Importance Low High

There are no surface water resources around the project area.

Reversibility/

Recovery Time

Irreversible

Short term

recovery

Long term

recovery

The impacts are reversible with short term recovery and diminish upon cessation

of operation activities.

Magnitude (size)

Low

Moderate

High
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of the Change Considering the project location and water resources around the project area, and
proposed mitigation measures, the changes on the environmental component by

the generation of waste from the limestone mine is considered as low.

Impact No Impact Insignificant Significant Impact | Unknown Impact

Significance Impact

Spatial extent of the impact is project site, long term duration, intermittent, and
reversible with a short recovery time and magnitude of the change in the water
quality is low. The overall impact on this component can be considered

insignificant impact.

7.4.2 Biological Component

The project area is mainly covered by shrub land, grass land and some plantation. The vegetation of
the area is low- rich natural environmental vegetation and the same type of vegetation are distributed
in the surrounding area of the project site. The project footprint area is located near the industrial area
and the areas have been already cleared for development purpose therefore there is no important
wildlife in the project footprint area. Some birds, insects, mammals, reptiles, and amphibian were

only living in the area.
Impacts on Mammals and Herpetofauna

Based on the baseline survey results, there were no endangered species and no threatened species in
this area, according to IUCN Red list (2022) ver-3.1. Fauna diversity and population in the area is
low. Acquisition of raw materials through quarrying would potentially movements of these animals
across the landscape. Due to low population on this group in the areas, chances of interference would

also be low.
Impacts on local Avifauna

The implementation of proposed project will lead to negative impacts to avifauna in the area. The
project has the potential to affect the avifauna of projects area fauna the associated activities. This is
mainly through ecological disturbance leading to displacement of exclusion of birds. For some of the
species, there will be complete annihilation of their habitat. This is because the project activities are
likely to cause site-specific negative impacts on the biophysical environment of the project which will
affect avifauna in various ways including increased pressure and/or loss of habitat and essential
resources for food and nesting for birds. Based on the baseline survey results, there were no

endangered species and no threatened species in this area, according to IUCN Red list (2022) ver-3.1
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Mitigation Measures

=  Works areas in temporarily affected areas shall be reinstated with tree/shrub/grass upon
completion of the works and unnecessary cleaning of the trees are to be avoided.

= Environmental awareness training to be given to all workers for the preservation of local
biodiversity species.

= Site specific instruction will be provided for identifying and relocation of plant and wildlife
species if necessary.

Beneficial Adverse Direct Indirect

Impact Nature

and Type Disturbance on biological components may occur during operation phase of the

project because of increased on-site human activities and limestone production.

Local Regional National

Spatial Extent Site

Disturbance on biological components from the project will be impact on project

site and its immediate surroundings.

Duration Temporary Short term Long term Permanent
Impacts that cause a permanent change in the affected area (e.g., removal of
ecological habitat).

Frequency Intermittent Seasonal Constant
Impacts are predicted to be of intermittent during operation activities.

Importance Low High

There is no important ecosystem/habitat around the proposed project site and
there are no endanger species of flora and fauna based on IUCN red list in and

around the proposed mine site.

Reversibility/

Recovery Time

Irreversible

Short term

recovery

Long term

recovery

Impacts can be reversed through the implementation of proper restoration and

rehabilitation plan.

Magnitude (size) | Low Moderate High

of the Change
Considering the important ecosystem/habitat around the proposed project site,
and proposed mitigation measures, the change on the biological component is
considered as low.

Impact No Impact Insignificant Significant Impact | Unknown Impact

Significance Impact
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Spatial extent of the impact is project site, long term duration, intermittent, and
reversible with a long recovery time and magnitude of the change in the
biological component is low. The overall impact on this component can be

considered insignificant impact.

7.4.3 Social Component

At the mine operation stage, project activities are more than mine development phase. In accordance
with mining operations, more workforce is needed. 80 % of the workforce is from the local area and
the other 20 % are supervision level like mining engineers, supervisors, mechanics, and executive
officers. 40 % of the local workforce is from the residential area. The other 40 % are within the
Kyaukse Area and Mandalay Region. Therefore, the local labor employment is affected to the social

components within the social area of influence.

Moreover, the residents may have concerns from the dust emission from the transportation of mine.
Although the residential area is not situated within the project, the agricultural lands of residents
within the social area of influence are existed beside the transportation route.

Social concerns and conflicts: The residents may have concerns on the project activities and the
conflicts can be occurred between the residents and project proponent and in the labor workforce.

Mitigation and Enhancement Measures
To avoid concerns on the project activities, the project proponent should conduct the followings:

= To follow the guidelines and instructions of pollution controls

»= To conduct the mining activities in accordance with instructions suggested by the respective
government departments and guidelines mentioned in the EIA report

= To have liaison officer to consult the concerns between the ones who complaint and the
project proponent

= To have proper grievance mechanisms to solve concerns
To minimize the conflicts,

= The project proponent has to solve the complaints in timely manner.

= The liaison officer has to receive the complaints and make sure what the problem is and
negotiate between project proponent and the ones who complaints.

= For the labor workforce, the site responsible persons ensure the labors to follow the
instructions mentioned in occupational health and safety policies. Besides, the project
proponent should have stipulations of rules and regulations for the labors to avoid conflicts

within the project site.
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7.4.4 Economic Component
1) Employment

According to the mine operation works, job opportunities can be occurred. Labor workforce will be
more than the workforce in development stage. In accordance with the requirements of operation
works, labor recruitment may be different. Because of the nature of mine operation works, general

workers are more than skilled workers. Conflicts may occur in the case of recruitment.
Mitigation and Enhancement Measures

= To avoid the disputes through employment and to enhance the project benefits, the project
will implement the following mitigation measures:

= To have clear stipulation of using local labor in accordance with the needs of the project

= |If the requirement of recruitment meets the capacity of local people, local labors should be
prioritized

= To ensure that the project site responsibilities liaise closely with local village leaders and
local government authorities to agree on appropriate procedures for recruitment and hiring

= To track and monitor concerns associated with project employment or workforce recruitment
2) Household Income

Because of the mining operation works, local labor employment will be carried out by the project site.
Therefore, the households which have the persons working at the project site can get monthly income

from the project. It is considered to be beneficial to the local community.
3) Local Business

According to the nature of mine operation works, all the activities are carried out at the project site
and the workers have to stay at the site. The project prepares accommodation and food for operation
workers. It can affect the local market positively with daily demand for kitchen. Employment for

operation works support the local business as monthly income.
4) Agriculture

Although the project site is separated from the agricultural land, there are agricultural lands at both
side of the transportation road to the storage area. Because the dust emitted from the transportation

can reach the agricultural land and the landowners may have issues on this.
Mitigation and Enhancement Measures

= To reduce the dust emission from transportation and concerns from the landowners, the
project will implement the following mitigation measures:

= To spray water on the road frequently depending on the times of transportation
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= To identify the speed limit of vehicle passing through

= To maintain the road conditions

= To make good contribution to the landowners concerned with the issues and make discussion
with the help of village administration

= To ensure that the project site responsibilities liaise with landowners, local village leaders and

local government authorities to solve the issues
5) Forestry

At the Than Taw Myat Mountain where the project site located, shrub land is found as forest type.
Because of mining activities at the operation site, only shrub will be affected. Shrub is endemic
species and it not significantly affect to the forest type. Moreover, substitute plantation will be
conducted as rehabilitation plan at the mine closure stage.

7.45 Health and Safety

At the operational level, occupational health and safety is the most important fact to pay attention to
by the project. With the good guidance of project management, the workers need to follow the

instructions and cooperate with the actions mentioned in the policy.

For community health and safety, mine operation workers are separated at the project site.
Accommodation, food and health facilities are provided at the site. Therefore, there is not significant

impacts on existing heath facilities and safety of the local community.
Mitigation and Enhancement Measures

= To avoid accidents and communicable diseases and enhance the health and safety of workers
and local communities, the project proponent should perform the followings:

= To recruit the workers with medical recommendation letters including medical history record

= To provide medical check-up for operation workers

= To have effective occupational health and safety policies

= To have a health and safety officer

= To ensure that the workers at the project site follow each instruction mentioned in health and
safety guidelines

= To have security guards in the site

= To cooperate with public police force and local community-based security.

= To make rules and restrictions to avoid criminal cases in the local area committed by the

project workers.
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7.4.6 Cultural Components

As already mentioned in project development stage, project site is situated separately far away from
the residential area which have cultural components. Even the nearest village is 2 km away from the
project site. Myin Saing archaeology site is also 4 km away from the project site. Therefore, the
impacts by the mining activities on the cultural components is negligible. As already mentioned in
project development stage, if any cultural objects are observed while conducting operation activities,
it will be informed to the Department of Archaeology and cooperated.

7.4.7 Visual Components

The project site is situated separately from the residential area. Mining activities also will be
conducted within the project site. While operation, there is not any reason for the residents to get the
project site and any disturbance to the aesthetic view. The project site is within the Kyaukse Industrial
Zone, such kind of activities are used to the locals before. Therefore, there is not any significant

impact on visual components.
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8. RISK ASSESSMENT

8.1. Introduction

The principal objective of the risk assessment study is to identify and quantify the major hazards and
the risk associated with various operations of the proposed project, which may lead to emergency
consequences (disasters) affecting the public safety and health. Based on this information, an
emergency preparedness plan is to be prepared to mitigate the consequences. Various limestone
production processes have many factors involve that have the potential for accidents which may be

catastrophic to the limestone mine, work force, environment, or public.

Risk analysis involves the hazard identification and assessment of risks; the neighboring populations
exposed to a result of hazards present in the projects’ operations. This requires a thorough knowledge
of failure probability, credible accident scenario, vulnerability of populations etc. The risk analysis is

often confined to maximum credible accident studies.

8.2 Risk Assessment Methodology

The risk assessment was doing according to the following methodology. Ranking or prioritizing
hazards is one way to help determine which risk is the most serious and thus which to control first.
Priority is usually accounting into the employee exposure and the potential for incident, injury, or
illness. Ranking hazards requires the knowledge of the workplace activities, urgency of situations, and

most importantly, objective judgement.

The identification of all health and safety hazards (and potential hazards) at a mine involve compiling
all sources of potential harm, injury or adverse health effects to workers that exist at that workplace.
In establishing a comprehensive list of hazards, all processes and work activities that occur or are
about to occur should be considered. Once a complete list of health and safety hazards has been

established for a mine, a level of risk needs to be assigned to each hazard on the list.
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Table 8.1 Likelihood descriptors

Likelihood Rating Description
) Unwanted event is almost certain to happen in the next year
Almost certain 5
(2 90% or greater chance of occurrence)
. High probability for unwanted event to occur next year
Very likely 4
(a 50% — 90% chance of occurrence)
. It is possible for unwanted event to occur next year
Likely 3
(between 20% - 50% chance of occurrence)
. Low probability for unwanted event to occur next year
Unlikely 2
(between 5% - 20% chance of occurrence)
R L Very low probability for unwanted event to occur next year
are
(a less than 5% chance of occurrence)
Table 8.2 Consequence descriptors
Consequence Rating Incident
Fatality or permanent disability
Extreme S . .
extreme impact/importance
] Serious event: critical injury or critical illness
Major 4 o )
major impact/importance
Temporary disability: lost time injury or illness
Moderate 8 ] )
moderate impact/importance
) First aid treatment: no lost time
Minor 2 o )
minor impact/importance
No injury or illness
Low 1 L .
negligible impact/importance




Table 8.3

Risk matrix — Likelihood versus consequence

o Minor Moderate Major Extreme

Likelihood versus | Low consequence
. consequence consequence consequence consequence
consequence (rating: 1) . . ) .
(rating: 2) (rating: 3) (rating: 4) (rating: 5)

Almost certain Moderate Moderate High Critical Critical
(rating: 5) 5 10 15 20 25
Very likely Low Moderate High High Critical
(rating: 4) 4 8 12 16 20
Likely Low Moderate Moderate High High
(rating: 3) 3 6 9 12 15
Unlikely Low Low Moderate Moderate Moderate
(rating: 2) 2 4 6 8 10
Rare Low Low Low Low Moderate
(rating: 1) 1 2 3 4 5

Source: Ontario risk assessment and management mines and mining plants

The risk level shown in each box in the risk matrix is determined by multiplying the value for the
likelihood rating by the value for the consequence rating corresponding to any given box in the
matrix. For example, the risk level of 25 shown in the box in the upper right-hand corner of the matrix
is derived by multiplying the corresponding likelihood value (i.e. 5) by the corresponding

consequence value (i.e. 5) for that box.

= ‘Critical’ risk is a risk level between 20 and 25

=  ‘High’ risk is a risk level between 12 and 16

‘Moderate’ risk is a risk level between 5 and 10

= ‘Low’ risk is a risk level between 1 and 4

8.3 Natural Hazards and Disaster Risk

Geographically, a larger part of Myanmar lies in the southern part of the Himalaya and the eastern
margin of the Indian Ocean, hence exposed to bigger earthquakes. According to the seismic zone map
of Myanmar 2005, the project site is located in Zone IV (Severe Zone, with probable intensity range
of 0.3 — 0.4 g). According to the general administration department (2017) of Kyaukse Township, no

natural disasters were found in the project area.
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Earth Management

= When earthquake hits, all persons shall be encouraged to run out in the open areas designated
as Assembly Points.

= All the electrical supply should be disconnected by the electrical department

= All key personnel shall reach limestone mine immediately and carry out designated
responsibilities.

= Steps detailed in Emergency preparedness are to be carried out.

= Assoon as earthquake tremor stops — site responsibilities person shall;

= Check all areas to ensure that all fires and doused.

= Check all areas for persons trapped inside.

= Search and Rescue Operation shall be launched with help of workers, if there is obvious

damage to building.

8.4 Risk Assessment in Mine Operation

The raw materials of limestone for the cement plant are produced from the Than Taw Myat Mountain
and an open cut mining method is used. In Than Taw Myat Mountain, drilling and blasting activities,

loading and transportation to crusher processes are carried out.

The process in open cut mining is to produce the requirement of raw material of limestone. Drilling
activities carry out with crawler drill to perform drilling & charging, bench height, and bench slope
and then blasting activities carry out these drill holes. Raw material transferred with backhoe

excavator and dumper to the crusher and then transferred with conveyor to the storage yard.

8.4.1 Hazard ldentification

Identification of hazards in the proposed project is of primary significance in the analysis,
quantification and cost-effective control of accidents involving; limestone production (limestone mine

workers may contract exposure to respirable dust can cause irritation of the upper respiratory tract).

= Drilling and blasting generate fly rocks, dust, noise & ground vibrations which lead to injury,
hearing impairment, damage to building.

= In transportation activity, heavy earth moving machineries used for various purposes such as
drilling, transportation, hauling and loading & unloading. Accidental runway of vehicle, fall
of vehicle from height while reversing, noise, may occur, pedestrian struck by flying stone
due to tire edge may results in injury and equipment damage.

= The Limestone Mine Worker's work is often physically difficult and involves handling heavy
loads, uncomfortable postures, and movements. This may cause traumas (including falls),

back, arms and hands pains.

84



A classical definition of hazard states that hazard is in fact the characteristic of limestone mine
process that presents potential for an accident. Hence all the components of a limestone mine process
need to be thoroughly examined to assess their potential for initiating or propagating an unplanned

event/sequence of events which can be termed as an accident.

Identification of various hazards, maximum credible accident analysis, and consequence analysis are

address, which gives a broad identification of risks involved.
The major hazardous anticipated in the proposed project are illustrate below.

1. General workplace health and safety
= Noise and Vibration
= Exposed to high level noise
= Exposed to dusty environment
2. Use of Explosives
= Storage of Explosive
3. Physical Hazard
= Struck by rolling big boulder
= Hit by fly rock
= Rock falls or slide due to lack of bench face stability
= Accidents by Heavy Earth Moving Machinery
4. Community Health and Safety

=  Communicable Diseases

8.4.2 Risk Analysis

Analyze and evaluate the risk associated with that hazard (risk analysis, and risk evaluation) of the
proposed project. This is following by consequence analysis to quantify these hazards. Physical and

Health Hazards in limestone mining can be broadly classify into the following categories:

Hazard Risk Analysis

General workplace health and Inhalation of Limestone dust may cause respiratory tract
safety irritation.

Adverse symptoms may include respiratory tract irritation and
coughing.

Prolonged or repeated inhalation of respirable crystalline silica
liberated from mining can cause silicosis, a fibrosis (scarring)
of the lungs, and may cause cancer.

Noise- exposed workers are more likely to experience speech

interference, disturbed sleep interference, excess stress,
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tinnitus, and decreased work performance.
Noise-induced hearing loss is a special concern for miners

because it is permanent and life altering.

Use of Explosives

Blasting activities that may result in safety impacts are
typically related to accidental explosion and poor coordination

and communication of blasting activities.

Physical Hazard

Most of the accidents from blasting occur mainly due to
overcharging of the shot holes. Flying rocks are encountered
during initial and final blasting operations.

Accidental runway of vehicle, fall of vehicle from height while
reversing, noise, may occur, pedestrian struck by flying stone
due to tire edge may results in injury and equipment damage.

Community Health and Safety

The nature of mining projects requires proactive and sustained
interventions to minimize the incidence and transmission of
communicable diseases caused by the influx of migrant
workers, associated extended family members and other
service workers at the site. Long haul transport activities may
serve as disease conduits particularly for sexually transmitted
infections.

At the mine site, good international industry practice for solid
waste management, surface water drainage, and sanitary
wastewater management are usually effective in reducing

vector borne and water related communicable diseases.

8.4.3 Risk Assessment

No Hazard Identification Consequence | Likelihood | Risk Rating
1 | General workplace Exposed to high level ]
) Low Rare Low Risk
health and safety noise
Exposed to dusty ]
) Low Rare Low Risk
environment
2 | Use of Explosives Storage of Explosive Major Rare Low Risk
3 | Physical Hazard Struck by rolling big ]
Moderate Rare Low Risk
boulder
Hit by fly rock Moderate Rare Low Risk
Rock falls or slide due to .
N Moderate Rare Low Risk
lack of bench face stability
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Accidents by Heavy Earth ]
) ) Moderate Rare Low Risk
Moving Machinery
4 | Community Health ) ) ]
Communicable Diseases Moderate Rare Low Risk
and Safety

8.4.4 Risk Management

General workplace health and safety

Reduction of noise to acceptable occupational exposure levels.

Ensuring that large equipment (e.g. backhoe excavators, dumpers, wheel loader, crawler-
drills, and other automated equipment that requires an operator) is equipped with a
soundproof cab.

The personal protective equipment (PPE) provide in their appropriate maintenance and use.
Applicable PPE include, at a minimum, safety helmets and footwear, in addition to ear, eye,
and hand protection devices. (dust respirator fitted with the correct filter to capture the
particulate hazardous dust and personal hearing protection)

Implementation of specific personnel training on worksite health and safety.

Use of Explosives

Proper and safe storage of explosives in approved Magazine.

Proper security system to prevent theft/ pilferage, unauthorized entry into Magazine area and
checking authorized persons to prevent carrying of match box, lights, mobile phones, or
cigarette etc.

Explosives shall be conveyed in special box.

Before starting charging, clear audible warning signals by company will be given so that
people nearby can take shelter.

Detonator are to be stored separately and explosives shall be stored in dry and well ventilated

area.

Physical Hazard

Proper catch bench design (safety bench) and proper blasting pattern reduces over break.
Determining the factor of safety, the slopes should be monitored at regular intervals to check
for any possible failure.

The vehicles will be maintained in good working condition and checked thoroughly at least
once a month.

Road signs will be provided at each and every turning point up to the main road.

Use of contrast coloring on equipment / machinery, including the provision of reflective

markings to enhance visibility.
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= Use of reflective markings on structures, traffic junctions, and other areas with a potential for
accidents.

= Installing safety barriers in high-risk locations of internal roads / transport corridors. Barriers
may be constructed with refuse or other materials capable to stopping vehicles.

Community Health and Safety

Worker living quarters that are designed and maintained to prevent over-crowding can reduce the

transmission of communicable respiratory diseases that may transfer to local communities.

Mining operations should define and understand the potential effect of HIV / AIDS, and design an

appropriate management response, including use of:

= Strategies to manage the impact of diseases through assessment, surveillance, actions plans,
and monitoring;

= A workplace program to prevent new HIV infections and provide care and support for
infected and affected employees;

= Qutreach activities within the community, sector and / or broader society.

Typical measures undertaken to reduce communicable disease incidence involve:

= Preventing illness among workers and their families and in local communities by:

= Undertaking health awareness and education initiatives

= Training health workers in disease treatment

= Providing treatment through standard case management in on-site or community health care

facilities (e.g. immunization programs)

8.5 Risk Analysis in Mine Closure

Mine closure is an integral part of the mining cycle. It is to be investigated and planned for before a
mine begins to operate. Mine sites are rehabilitated and stabilized so they are suitable for a sustainable

land use that is compatible with the surroundings. In planning for closure,

= Removal and Disposal of Movable Equipment
= Dismantling, Removal and Disposal of Immovable Equipment and Infrastructure

= Demolition of Non-Usable Structures, Building Foundations and Removal of Debris

The major hazardous anticipated in the proposed project at closure stage are illustrate below.

1. Removal and Disposal of Movable Equipment
= Moving machinery

2. Dismantling, Removal and Disposal of Immovable Equipment and Infrastructure
= Slips and falls
= Stuck by objects
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3. Demolition of Non-Usable Structures, Building Foundations and Removal of Debris
= Dust

4. Community Health and Safety
= Communicable Diseases
= Traffic Safety

Hazard lIdentification Risk Analysis

Moving machinery Vehicle traffic and use of lifting equipment in the movement
of machinery and materials may pose temporary hazards, such
as physical contact, spills, dust, emissions, and noise. Heavy
equipment operators have limited fields of view close to their
equipment and may not see pedestrians close to the vehicle.
Center-articulated vehicles create a significant impact or crush

hazard zone on the outboard side of a turn while moving.

Slips and falls Storage and carried out of excessive engine oil, fuel,
lubricants, all hazards materials, and relative substance.
Excessive waste debris, loose construction materials, liquid
spills, and uncontrolled use of electrical cords and ropes on the
ground, are also among the most frequent cause of lost time

accidents at closure stage.

Stuck by objects Demolition activities may pose significant hazards related to
the potential fall of materials or tools, as well as ejection of
solid particles from abrasive or other types of power tools

which can result in injury to the head, eyes, and extremities.

Dust Dust may cause from carry out the unqualified rock and
overburden are filling for bench slope stability, and demolition

activities of non-motorized material.

Communicable Diseases Communicable diseases pose a significant public health threat
worldwide. Health hazards typically are poor sanitation and
living conditions, sexual transmission, and vector-borne
infections. Communicable diseases of most concern due to
labor mobility are sexually-transmitted diseases (STDs), such
as HIV/AIDS.

Traffic Safety Mine closure activities may result in a significant increase in
movement of heavy vehicles for the transport of materials and
equipment increasing the risk of traffic-related accidents and

injuries to workers and local communities.
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8.5.1 Risk Assessment

No Hazard Identification Consequence | Likelihood | Risk Rating
1 | Removal and Disposal . . ) ]
] Moving machinery Major Rare Low Risk
of Movable Equipment
2 | Dismantling, Removal Slips and falls Moderate Rare Low Risk
and Disposal of
Immovable Equipment Stuck by objects Moderate Rare Low Risk
and Infrastructure
3 | Demolition of Non-
Usable Structures, ]
o ] Dust Low Rare Low Risk
Building Foundations
and Removal of Debris
4 | Community Health and | Communicable ]
) Moderate Rare Low Risk
Safety Diseases
Traffic Safety Major Rare Low Risk

8.5.2 Risk Management

Removal and Disposal of Movable Equipment

Planning and segregating the location of vehicle traffic, machine operation, and walking
areas, establishment of speed limits, and wearing high-visibility vests.

Ensuring the visibility of personnel through their use of high visibility vests when working in
or walking through heavy equipment operating areas, and training of workers to verify eye
contact with equipment operators before approaching the operating vehicle

Ensuring moving equipment is outfitted with audible back-up alarms

Using inspected and well-maintained lifting devices that are appropriate for the load, such as

cranes.

Dismantling, Removal and Disposal of Immovable Equipment and Infrastructure

Cleaning up liquid spills regularly

Locating electrical cords and ropes in common areas and marked corridors

Use of slip retardant footwear (PPE)

Conducting sawing, cutting, grinding, sanding, chipping or chiseling with proper guards and
anchoring as applicable

Maintaining clear traffic ways to avoid driving of heavy equipment over loose scrap
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= Use of temporary fall protection measures in scaffolds and out edges of elevated work
surfaces, such as hand rails and toe boards to prevent materials from being dislodged

= Wearing appropriate PPE, such as safety glasses with side shields, face shields, hard hats, and
safety shoes

Demolition of Non-Usable Structures, Building Foundations and Removal of Debris

= Dust suppression techniques should be implemented, such as applying water (water
sprinkling) to minimize dust from vehicle movements

= PPE, such as dusk masks, should be used where dust levels are excessive

Community Health and Safety

= Providing surveillance and active screening and treatment of workers
= Preventing illness among workers in local communities by:

v Undertaking health awareness and education initiatives, for example, by implementing an
information strategy to reinforce person-to-person counseling addressing systemic factors
that can influence individual behavior as well as promoting individual protection, and
protecting others from infection, by encouraging condom use

v" Training health workers in disease treatment

v Conducting immunization programs for workers in local communities to improve health
and guard against infection

v Providing health services

= Providing treatment through standard case management in on-site or community health care
facilities. Ensuring ready access to medical treatment, confidentiality and appropriate care,
particularly with respect to migrant workers

= Promoting collaboration with local authorities to enhance access of workers families and the

community to public health services and promote immunization

Traffic Safety

= Emphasizing safety aspects among drivers

= Improving driving skills and requiring licensing of drivers

» Regular maintenance of vehicles and use of manufacturer approved parts to minimize
potentially serious accidents caused by equipment malfunction or premature failure.

= Collaboration with local communities and responsible authorities to improve signage,
visibility and overall safety of roads, particularly along stretches located near schools or other
locations where children may be present.

= Collaborating with local communities on education about traffic and pedestrian safety

= Coordination with emergency responders to ensure that appropriate first aid is provided in the

event of accidents
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8.6 Emergency Response Plans

The purpose of Emergency Response is to ensure that all potential emergency situations that might
arise during the Project are properly identified, reported and dealt with in a safe and effective manner.

Emergency Response Plan covers but not limited to:

1. Nomination of persons responsible for managing an emergency situation;

2. Definition of roles/responsibilities in Emergency Response Team; (ERT)

3. The identification of event which could give rise to major events involving fire, explosion,
major oil spill or other loss off containment; and other events which may require the
evacuation or escape of personnel.

4. Procedures for reporting, communicating and response action in an emergency;

5. Provision of necessary emergency equipment in adequate quantities to handle all foreseeable
emergency scenarios. Includes monitoring, testing and maintenance of alarm systems and
early warning devices;

6. Periodic testing of response procedures

7. Provision of qualified Rescue and medical response personnel

8. Training requirements

Emergency Cases
Emergencies that might develop during operation include:

1. Fire (involving fuels, and other materials);
2. Personnel injuries (e.g. vehicle slipping on road, landslide, accidental explosion and use of

explosive, etc.);
Means of Communication
The primary means of communication shall be:

1. Telephone;
2. Mobile (only in authorized area);

Emergency Response Team and External emergency service contacts such as the Fire Services

Department of Kyaukse, and township hospitals.
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Contact Numbers for Emergency Response

NAME & DESIGNATION

TELEPHONE WORK

MOBILE

Internal Contact (Myanmar Than Taw Myat Company)

Officer 1

Officer 2

Myanmar Than Taw
Myat Company has
assigned officers in
charge of emergency
response every 15 days.

External Emergency Contact

Fire Service Department

066 50316, 066-50499

Doctor, Township Hospital

066-50345

Emergency Response Action

In the event of emergency and on hearing the alarm:

Do not panic;

o ok~ w NP

Do not re-enter the building to save property;
Shut off power or machines if safe to do so;
Ensure you are counted at the assembly point;

Return to work only if instructed by emergency response team.

Stop work, and leave the area immediately to the designated assembly points;
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9. CUMULATIVE IMPACT ASSESSMENT

9.1 Methodology and Approach

The cumulative impact assessment is assessing the cumulative impacts of operation of the proposed
limestone mine in accordance with environmental impact assessment procedure and prepare
management actions to be implemented by the proponent and other related parties to minimize

cumulative impacts.

Selection of spatial and temporal boundaries: The spatial boundary selected was the outermost extent
of proposed limestone mine and associated facilities. The temporal boundary of the assessment was
operation phase of the proposed limestone mine project.

Selection of valued environmental components (VECs): Based on the EIA, four VECs were selected
to evaluate cumulative impacts of limestone mining project. These were air quality, surface water

quality, noise, and biodiversity.

Due to time and scope limitations, no primary data collection was undertaken. Data used in the
cumulative impact assessment was solely from secondary sources, compiled from the existing

environmental impact assessments for proposed limestone project.
9.2 Assessment of Cumulative Impacts

9.2.1 Existing and future private and public projects and developments

Than Taw Myat limestone mine of Myanmar Than Taw Myat Company is located about 12 km, East
of the Kyaukse Town. Factories (Ministry of Industry), Glass factory, Myanmar Conch cement
factory and limestone mine are located at north-west and Sin Min cement factory is located at north of
the Than Taw Myat limestone mine respectively. The south and south-east of the Than Taw Myat
limestone mine exist Myanmar Than Taw Myat cement factory, Taung Ni Ma Limestone mine,

Myanmar sin cement factory, AAA cement factory and Tiger head cement factory.
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9.2.2 Evaluation of Cumulative Impacts and Management Actions

Valued . - ) - ) Management/Mitigation
) Existing condition and trend of Cumulative Impacts expected Significance of Cumulative ) )
Environmental _ Actions for Cumulative
VEC from the proposed project Impacts
Component (VEC) Impacts
Air Quality According to the survey results, Considering the relatively remote | Cumulative impacts on air quality | Stakeholder consultation and

the average 24-hour period for
PMa5, PMjg and SO,
concentrations are within the
Myanmar National Environmental
Quality (Emission) Guidelines
and SO, concentration at two
survey points are higher than the

standard.

location of the limestone mine
(absence of nearby sensitive
receptors), and due to the
adoption of the proposed
mitigation measures will allow
reducing the impacts to an
acceptable level, the air impact
during the operation phase at the
limestone mine is considered as

low.

resulting from operations of the
proposed project is estimated to
be insignificance. The
contribution of the other existing
projects to cumulative effects on
air quality cannot adequately be
assessed from existing
information.

strictly follow to EMP.
Monitoring of air quality around
the proposed project during

operation activities.

Noise

Noise level results are within the
guidelines during the survey

period.

Considering the relatively remote
location of the limestone mine,
and baseline monitoring results,
noise, and vibration impact during
the operation phase at the
limestone mine is considered as

low.

Cumulative impacts on noise and
vibration resulting from
operations of the proposed project

is estimated to be insignificance.

Avoid repeat action with other
noise generation activities and

working at nighttime.

Water Quality

According to baseline data, water

quality results are within the

Considering the water resources

around the project area, and

Cumulative impacts on water

quality expected from the

Ensure that EMP measures for

preventing water quality impacts
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guideline.

proposed mitigation measures,
water quality changes by the
operation phase of the limestone
mine is considered as low.

proposed limestone mining
project is insignificance.
Conclusions cannot be made on
the cumulative effects of water
quality from the other existing

projects.

during operation.

Biodiversity

The area has for a long time been
devoid of significant gain due to
its developed nature and nearby

industrial zone.

Considering the important
ecosystem/habitat around the
proposed project site, and
proposed mitigation measures, the
change on the biological
component is considered as low.

No cumulative impacts on
biodiversity component are
expected from the proposed

limestone mining project.

Stakeholder consultation and
implementation of proper

restoration and rehabilitation.




10. PUBLIC CONSULTATION AND DISCLOSURE

10.1 Public Consultation

According to Environmental Impact Assessment Procedure, Chapter 5, Section 50, the project
proponent shall ensure public consultation / participation process and disclose information about the
proposed project to the public and civil society as part of the Scoping of EIA study. As part of EIA
investigation, it is also mentioned in Section 61, Chapter 5 of Environmental Impact Assessment
Procedure that the project proponent should undertake consultation process involving project affected
persons, authorities, community-based organizations and civil society and disclosure of all relevant
information about the proposed project. Consultations should be carried out on a continuous basis

starting as early as possible in the EIA process.

Involving the public in the EIA preparation is fundamental to increasing the understanding on how the
project may affect or improve their living conditions and acceptance of the project. It is also a way to
identify and act upon impacts and issues that are not immediately obvious to the EIA preparation team.
So, public participation plays a crucial role not only in the earlier stage of project preparation process

but also EIA investigation stage to build a trusting relationship and make useful recommendations.

For raw material production from Than Taw Myat mountain due to the higher production rate of clinker
for cement production of Double Rhino Cement Plant, Myanmar Than Taw Myat Co., Ld. (MTTM)
conducted public consultation and disclosure process in scoping phase, the early stage of EIA process
with the help of third party, Sustainable Environment Myanmar Co., Ltd (SEM) in the last week of
December, 2019. At the EIA investigation phase, Myanmar Than Taw Myat Co., Ld. (MTTM)
undertook public consultation and disclosure process with the cooperation of third party, Sustainable
Environment Myanmar Co., Ltd (SEM) on 26" January 2022.

10.1.1 Project Affected Person

At the project’s scoping phase, main stakeholders and project affected groups are preliminary to
identify. The stakeholders include the local communities, PAPs, local government authorities, CBOs,
civil society, and business associations in the affected localities. Besides, another area that have impacts
which may be affected on agriculture, roads, transportation, land use and ambient air quality are

included. Other places which may have concerned with the project in somehow will be considered.

The project is situated in the Kyaukse Township, Mandalay Region and the project site is about 12 km,
the East of the Kyaukse Township (Map Index: 93C/2&6). There are nine villages in the project AOI
for social study namely Hpo Kone Village, Hmaing Pan Village, Yae Kyi Village, Hpyauk Seik Pin
Village, Yae Hpyar Taw Village (E), Yae Hpyar Taw Village (W), Ka Lay Village, Myin Twin Village,
and Thin Ga Ton Village. Those villages are mainly concerned with the project and main stakeholders.

Village heads, 100 household leaders and representatives of those villages are taking part an important
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role of stakeholders. Moreover, respective government authorities are involved as the stakeholders of

the consultation. Media is also a part of stakeholders for sharing information widely. Other interested

organizations like NGOs, NGOs are able to participate this activity.

No

Hpyauk Seik Pin
Hpo Kone
Hmaing Pan

Yae Kyi

Ka Lay

Myin Twin

Thin Ga Ton

Ye Hpyar Taw (E)

Ye Hpyar Taw (W)

Village

Village Track
Hpyauk Seik Pin
Shan Taung U
Hmaing Pan
Hmaing Pan
Ka Lay
Kalay
Thin Ga Ton
Ye Baw Gyi

Ye Baw Gyi

Township
Kyaukse
Kyaukse
Kyaukse
Kyaukse
Kyaukse
Kyaukse
Kyaukse
Kyaukse

Kyaukse
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10.1.2 Purpose of Consultation

Public participation is the involvement of all parties who potentially have an interest in a development
or project, or may be affected by it, directly or indirectly. The process ensures an open, participatory
approach to the study, the purpose of which is to ensure that all the impacts are identified and that the

decision-making process is undertaken in an informed, transparent, and accountable manner.

The objectives of public participation in an EIA are to provide sufficient and accessible information to
stakeholders in an objective manner to assist them to:

During the Scoping Phase:

+ Raise issues of concern and suggestions for enhanced benefits;
+ Verify that their issues have been recorded;

+ Assist in commenting on feasible alternatives; and

+

Contribute relevant local information and knowledge to the environmental assessment.
During the EIA Investigation Phase:

4+ Contribute relevant local information and knowledge to the environmental assessment;
+ Verify that their issues have been considered in the environmental investigations; and

4+ Comment on the findings of the environmental assessment.

10.1.3 Methodology and Approach

Rigorous identification of project stakeholder is an essential part in preparing for the consultation
process. As preliminary identification, relevant main stakeholders to the project and project affected

groups were identified based on

+ Preliminary understanding of the project and its components as well as the present setting of
the study area

+ Understanding the impacts of the project including its nature, extend, spatial boundary and
period

+ Review and knowledge of similar projects in specific area (Kyauk Se Township)

Government authorities, other interested organizations like NGOs and INGOs and local public are
included as the stakeholders in the consultation meeting. Public Consultation Plan is made through pre-
engagement activity with potential project stakeholders to confirm the meeting style and their
availability to attend. Subsequently, the identified persons and groups were informed to participate in
consultation meeting through collaboration of General Administrative Department. Public Consultation
Meeting should be two-way dialogue, so it is tailored to ensure obtaining public participation using
A&Q session. Then, their opinions, concerns and presented issues are recorded. The proposed project
information is disclosed through local media, consultation meetings and putting the documents of

project information and feedback forms at the respected villages.
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At EIA investigation stage, consultations with concerned government organizations including Kyauk
Se Regional Government Authorities, Environmental Conservation Department (Kyauk Se) and
General Administrative Departments were primarily conducted to obtain required permission for
engagement activities at the township level and get access to data and information of local communities
in the Area of Influence. Then village level consultations and social surveys are undertaken to inform
project information, to obtain understanding about the project and its activities, to discuss potential
impacts and mitigation measures, to get concerns/opinions of the villagers and to acquire the
environmental and social baseline data of study area. Public Consultation Meeting is designed to ensure
obtaining public participation by using A&Q session. Then, their opinions and concerns are recorded.
Subsequently, all relevant information of the project and its potential impacts were disclosed again to
the project affected persons and civil society through stakeholder engagement activities such as FGD
and KII.

Tools and Technique

At the public consultation meetings, the following meeting materials and techniques are used for the

effectiveness of meeting.

1 Power Point +» To give comprehensive and adequate project information included Project
Presentation Proponent information (Myanmar Than Taw Myat Co., Ltd.), project
activities, potential impacts and mitigation measures, and detailed contact

for suggestion and grievance.

2 Presentation ¢+ To disclose about the project information for other who could not attend
Handouts the meeting.

3 Maps and Photos «» To visualize the location demonstrated in presentation for discussion

4 Focus Group «»+ To obtain the thoughts, opinions, concerns, and condition of a particular
Discussion group who have same background

5 Key Informant « To acquire comprehensive understanding of the study area
Interview

10.1.4 Summary of consultations activities

Myanmar Than Taw Myat Co., Ld. (MTTM) conducted consultation process for raw material
production from Than Taw Myat Mountain due to the higher production rate of clinker for cement
production of Double Rhino Cement Plant with the help of Environmental Consultant Firm, Sustainable
Environment Myanmar Co., Ltd. Consultation process was carried out with relevant main stakeholders

to the project including project’s affected groups and government authorities.
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a) Summary of consultations activities undertaken during Scoping Stage

At the scoping stage, Myanmar Than Taw Myat Co., Ltd conducted consultation meeting concerned
with limestone production at Than Taw Myat Mountain, in Kyaukse Township. Meeting was held at
the Shwe Foundation hall (Kyaukse Township) during the last week of October 2019.

Kyaukse Township Government authorities, local public in Hpo Kone Village, Hmaing Pan Village,
Yae Kyi Village, Hpyauk Seik Pin Village, Yae Hpyar Taw Village (E), Yae Hpyar Taw Village (W),
Ka Lay Village, Myin Twin Village and Thin Ga Ton Village are included in the consultation meeting.
As local public, village heads in respected villages, representatives of the villages, elder persons and
farmers participated the consultation meeting. Media like Real News Distribution and S4 News also
joined the meeting. As government authorities, Pyithu Hluttaw, Government Administrative
Department, Department of Immigration, Environmental Conversation Department, City Development,
Department of Forestry, Department of Archaeology, Directorate of Industrial Supervision &
Inspection, Technological University (Kyaukse), Department of Research, Department of Public Health

(District), Department of Agriculture (District) and Myanmar Red-Cross Society attended the meeting.

Project information, Limestone production process, infrastructure, land use and implementation process
are presented by Manager, Myanmar Than Taw Myat Co., Ltd. Environmental Impact Assessments that
have to be undertaken are described by the social consultant, as third party, Sustainable Environment
Myanmar co., Ltd. Grievances, opinions, suggestions and recommendations are discussed at the
meeting. Government Authorities, local public, project proponent and third party participated the
meeting activities. Project proponent discussed with the issues upon the project and third party
expressed the works of Environmental Impact Assessments. After the presentation, meeting is carried
out based on the issues of local public. All the opinions in the meetings were recorded. The invitation
letter, list of participants, Minute of Meetings, photo record and presentation materials are attached in

Appendix 2.

b) Summary of consultations activities undertaken during ESIA Investigation Stage

At ESIA Investigation stage, Myanmar Than Taw Myat Co., Ltd undertook consultation meeting at
General Administrative Office of Kyauk Se Township during the last week of January 2022. Kyaukse
Township Government authorities, local public in Hpo Kone Village, Hmaing Pan Village, Yae Kyi
Village, Hpyauk Seik Pin Village, Yae Hpyar Taw Village (E), Yae Hpyar Taw Village (W), Ka Lay
Village, Myin Twin Village and Thin Ga Ton Village are included in the consultation meeting. As local
public, village heads in respected villages, representatives of the villages, elder persons and farmers

participated the consultation meeting.

As government authorities, Government Administrative Department, Department of Immigration and
Police Force attended the meeting. Stakeholder Engagement with some of the government department
such as Environmental Conservation Department and Department of Forestry are separately conducted

as per their availability by using different methods. Project information, Limestone production process,
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infrastructure, land use and implementation process are presented by Communication Officer of
Myanmar Than Taw Myat Co., Ltd. Environmental Impact Assessments including field survey works,
potential impacts and mitigation measures are presented by the social consultant from third party
organization, Sustainable Environment Myanmar Co., Ltd. Grievances, opinions, suggestions, and
recommendations are discussed at the meeting. Government Authorities, local public, project proponent
and third party participated the meeting activities. Project proponent discussed with the issues upon the
project and third party expressed the works of Environmental Impact Assessments. After the
presentation, meeting is carried out based on the issues of local public. All the opinions in the meetings
were recorded. The list of participants, Minute of Meetings, photo record and presentation materials are
attached in Appendix 2. In addition to the consultation meetings, Focus Group Discussion with local
community (Women and Youth) and Key Informant Interview with respective administrators of the

villages are undertaken for in depth knowledge of the existing social environment.

Township Level Consultation

No Date Activity Participant Department/Location
1 26.1.2022 | Consultation Meeting =  Environmental = MTTM Cement
Conservation Department Factory Meeting Hall

1. U Aung Myo Naing (AD)
2. U Pyae Phyo Aung
(Deputy Head of Section)
3. Daw Nyein Nyein San
(Deputy Head of Section)
4. Daw Khin Nyat Nyaw
(Assist Head of Section)

= MTTM
» SEM
2 26.1.2022 | Consultation Meeting =  Township Government = Township General
Authorities Administrative
= Town Elders Department (GAD)
=  Local Community
= MTTM
= SEM
3 29.1.2022 | Consultation Meeting = MTTM = Township Forest
= SEM Department (Staff

= U Htet Lin (Officer, Forest Housing)

Department)
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Village Level Consultation and Social Survey

No

1

Date

27.1.2022

27.1.2022

27.1.2022

28.1.2022

28.1.2022

28.1.2022

29.1.2022

29.1.2022

30.1.2022

Activity

FGD, KII and Social

Survey

FGD, KII and Social
Survey

FGD, KII and Social

Survey

FGD, KIlI and Social

Survey

FGD, KII and Social

Survey

FGD, KIlI and Social

Survey

FGD, KII and Social

Survey

FGD, KIlI and Social

Survey

FGD, KII and Social
Survey

Participant

Village Authorities
Villagers

MTTM

SEM

Village Authorities
Villagers

MTTM

SEM

Village Authorities
Villagers

MTTM

SEM

Village Authorities
Villagers

MTTM

SEM

Village Authorities
Villagers

MTTM

SEM

Village Authorities
Villagers

MTTM

SEM

Village Authorities
Villagers

MTTM

SEM

Village Authorities
Villagers

MTTM

SEM

Village Authorities
Villagers

MTTM

SEM

Department/Location

Hpyauk Seik Pin

Ye Hpyar Taw (E)

Ye Hpyar Taw (W)

Hmaing Pan

Yae Kyi

Hpo Kone

Ka Lay

Myin Twin

Thin Ga Ton
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10.1.5 Results of Consultation Activities
a) Results of Consultation during Scoping Stage

At the scoping stage consultation meeting held on 25th, October 2019, some issues and suggestions
were raised during discussions at the meeting and the responses of project developer are presented in

the following table.

Table 10.1 Result Summary of Public Consultation at Scoping stage

No Issues and Suggestions Response

.0
7
*

1 ++ Support of surrounding villages Myanmar Than Taw Myat company

*

responded that there are many CSR and
donation activities such as Education,
Health, Road and Electricity conducted by

the company.

N
®
o

Impacts of dust emission on vegetation | <« Highest technology dust collectors are

community used, and dust emission will be controlled
according to the instruction of ECD and
WHO’s guidelines.

3 « Air pollution impact % The emission of the stack will also be
reduced in compliance with National
Environmental Quiality (Emission)
Guideline to reduce the air pollution impact

on the nearest receptors.

4 «»+ Conducting ESIA rightfully +» SEM explained about the role and ethics of
third party in ESIA process.
5 +« Powerline safety for local people « Project Developer will survey the

powerline safety and the poles will be

changed.

»
0,
o

Disclosure for the schedule of mining and | < Mining schedules will be disclosed
distance to  avoid/safety zone at publicly by making cooperation with

administrative office village heads.

7 « To control emission and vibration impact <+ Effective mining method will be applied,
from mining and to have accuracy in and explosive charge will be used
vibration result systematically to have less impacts. Safety

zone also will be determined from the mine

site.
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b) Results of Consultation during ESIA Investigation Stage

At the ESIA investigation stage consultation meeting held on 26th, January 2022, some issues and

suggestions concerning limestone production were raised during discussions at the meeting. The

responses of project developer are presented in the following Table.

Table 10.2 Result Summary of Public Consultation at ESIA stage
N[o} Issues and Suggestion Response
1 +« To engage with local people carefully X

«» To take care of Sha plant since it is
identified as prohibited rare species of
tropical region although it is not listed in
Forest Department.

«+ To operate the project activities taking
care of the footprint of Arhat on Than

Taw Myat Taung.

+¢ Impacts on agriculture such as decrease in
productivity due to project activities of

Taung Ni Ma mine quarry

«» Wastewater discharge from sedimentation
pond

7
§ X4

Social survey and consultation with respective
villages were conducted after township level

stakeholder meeting.

According to the baseline survey data, only a
few Sha Plants were found on the mountain and
project proponent will manage to protect them
as per mitigation measures included in the
ESIA report.

There is a buffer zone for religious buildings
and the map is attached in Appendix 3. MTTM
will operate as per guidelines of Ministry of
Mining and Ministry of Religious Affairs and

Culture to protect the pagodas.

Myanmar Than Taw Myat will strictly follow
National Environmental Quality (Emission)
Guideline during the project operation.

Myanmar Than Taw Myat is following the
best practices like water sprinkling the hopper,
covering the conveyer with waterproof and
watering the surrounding area of mine site to
reduce the emission of dust. Watering
schedule is mentioned in Chapter-4, 4.13 of

ESIA report for more detailed.

There are two surface water points surveyed
and collected. One is at the discharge canal
from Than Taw Myat cement plant and the
other is at the outlet of discharge canal from
cement plant before mixing to Ngapyaung
canal near Hpo Kone Village. The survey

result shows that every parameter is in range
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+« Disclosure of Taung Ni Ma Mine Site

boundary and related the villages
boundary accurately

«+» Focal Person to contact

«  Grievance of a farmer residing at Taung
Ni Ma Taung due to access road
construction and impacts on animals and
livestock owners due to project activities

at Taung Ni Ma Taung.

>

*,

*

Installation of Air quality Monitoring

*

station at the factory

*

«» Installation of dust collectors at Taung Ni

Ma Mining Quarry

+» Disclosure of Mining Schedule and Safe

Zone at the Mining Site

¢

7
*

7
*

7
*

o
*

R/
0‘0

of NEQG and it can be seen in Chapter
(6)_Table 6-20 and 6-21 for more detailed.

Than Taw Myat and Taung Ni Ma Mine
boundaries and related the villages boundaries
are disclosed in the project summary which

were distributed to the villages.

Focal Person to contact for comment and
suggestion about the project is stated in
Executive Summary distributed to the villages
and Power Point Presentation of Scoping Stage

and ESIA Investigation Stage.

However, map that shown Taung Ni Ma Mine
Site boundaries and related the villages
boundaries including focal person to contact

will be distributed again to the villages.

Before the construction of the access road,
there was negotiation with the farmer and
informed him that the cultivated area is forest
area and there is permission from forest

department to build access road.

According to the field survey results, every
parameter of noise and vibration is within
guideline value and more detailed is stated in
(6)_Table 6-12 and 6-15 for more detailed.

Township ECD has been conducting monthly
air quality monitoring since 2017 December
as well as MTTM cement factory is
monitoring air quality daily according to the
guideline of ECD.
For reducing dust emission at Than Taw Myat
Mine Site, Myanmar Than Taw Myat is
following the best practices like water
sprinkling the hopper, covering the conveyer
with waterproof and watering the surrounding
area of mine site to reduce the emission of
dust.
Disclosure signboard for Mining Schedule and
Safe Zone at the Mining Site has been installed

and the record photos can be seen in Chapter (4)
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10

11

12

13

14

Building good relationship with local

community

Dust Impact on surrounding community
and community health impact due to
cumulative activities of surrounded

factories.

Disclosure of air quality monitoring result

to the local community.

Limestone chip pile near Taung Ni Ma
mine site at the Kalay-Hmine Pan- Pyauk

Seik Pin connected public road.

Project activity information disclosure to

respective village heads for transparency

The abortion of animal due to vibration of

mining activities.

¢

7
*

Figure 4.11. Updated mining schedule is
distributed to the villages monthly.

There is a Public Relation Department, and it
always endeavors to build good relationship

with local community

Monthly air quality monitoring is conducted
by ECD.

There are monthly records at ECD.

MTTM will need to effectively manage
chipping pile not to affect the transportation of

local people.

MTTM will closely cooperate with village
heads through communication officers for

further project activities in timely manner.

The survey result for vibration is in the range
of EQEG guideline.
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During village level consultation and social survey including K1l and FGD, some concerns, issues, grievances, suggestions, and opinions are collected. They
are shown in Table (10.3).

Table 10.3 Result Summary of Socio-Economic Survey
. Number of . .
No Village Main Issues and Suggestion Response
Respondents
Hpyauk Seik Pin 32 . Air pollution due to The Project developer will follow the National Environmental Quality (Emission)
particulate matter Guideline and Environmental Management Plan to manage air pollution.
. Ye Hpyar Taw (E) 22 . Soil degradation, decrease in There is no significant impact on soil and water table due to vibration of mining
crop production and depth of activities. Moreover, survey result shows that vibration is under guideline.
Ye Hpyar Taw (W) 17 . . . o .
water table changes due to MTTM will provide another route to use for agricultural activities of village. The
: vibration of mining activity. map of new 12 feet wide agricultural road donated by MTTM is attached in
Hmaing Pan 33
. Agricultural road or farm Appendix 4.
Yae Kyi 20 track is closed by MTTM and The Project developer will strictly follow the laws, rules, and guidelines for
. it makes the farmers operation in order to avoid the significant impacts on the surrounding environment.
Hpo Kone 5 inconvenient to go to farms. MTTM will fully implement Environmental Management Plan included in ESIA
. Damages of existing natural report.
Ka Lay 36 environment Myanmar Than Taw Myat is following the best practices like water sprinkling the
. Health impact due to hopper, covering the conveyer with waterproof and watering the surrounding area of
Myin Twin 7 particulate matters mine site to reduce the emission of dust.
. Flood due to factory fence MTTM has maintained the factory fence and gave compensation under guidance of
Thin Ga Ton 14 collapse township Town ship Department of Agricultural Land Management and Statistics.
. Job opportunity At the Limestone Production Department of Than Taw Myat and Taung Ni Ma Mine
site, MTTM has provided total 43 job opportunities for local people. It is the 77% of
total workers (56 in total). MTTM will consider and prioritize local people.
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10.2 Disclosure

Disclosure is a formal-sounding term for making information accessible to interested and affected
parties. Communicating such information that is understandable to the stakeholders is an important step
in the process of stakeholder engagement. Myanmar Than Taw Myat Co., Ltd conducted consultation
process for raw material production from Than Taw Myat mountain with the help of Environmental
Consultant Firm, Sustainable Environment Myanmar Co., Ltd. Consultation process was carried out
with relevant main stakeholders to the project including project’s affected groups and government
authorities. Disclosure process was carried out in terms of consultation meeting activities, media

publication and delivering document of project summary at respective villages.

The EIA procedure of Myanmar (2015) adopted by the Ministry of Natural Resources and
Environmental Conservation states the following requirements for public consultation and disclosure
with the aim of communicating with local people, organizations and project affected people while
explaining the projects or coordinating diverse interests in the project at each stage of implementation.

The project disclosure will be conducted 3 times;

1. During Scoping Report Preparation
The disclosure was complied with Article 50, EIA Procedure, 2015. Myanmar Than Taw Myat
disclosed information about the proposed Project to the public and civil society through Public
Consultation meeting on 25 October 2019, two local media (Newspapers) and distributing
project summary.

2. During ESIA Report Preparation
The disclosure was complied with Article 50, EIA Procedure, 2015. Myanmar Than Taw Myat
disclosed all relevant information about the proposed Project and its likely adverse impacts to
the public and civil society by Public Consultation on 26 January 2022, FGD and Kl with local
community and distributing project summary at the respective villages’ administrative office
as shown in figure 10-2 and 10-3.

3. After submission of ESIA Report to ECD

The disclosure will be complied with Article 65, EIA Procedure, 2015.
10.2.1 Summary of disclosure activities undertaken
As mentioned in above, Disclosure process was carried out in terms of consultation meeting activities,
media publication and delivering document of project summary at respective villages.
Summary of disclosure activities at Scoping Stage

At scoping stage, stakeholders were informed about consultation meeting one-week advance by
invitation letter. PowerPoint presentation was used at the meeting. Discussion, suggestions and
recommendation were performed effectively. Meeting duration was based on the comments and

suggestions and attendants can participate without worrying time limitation. Media press releases in
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Myanmar Language were delivered to Real News Distribution and S4 News for media publication and
information will be widely known. Notices about document of project summary were put on the wall
of the village administrative offices. It is declared in the notice that everyone can give feedbacks and
suggestions by reading the document of project summary. It will be put at the village administrative
offices for two weeks and document of summary are translated in Myanmar Language in order to
understand the project information easily. Everyone can read about the project and give feedbacks on

the project.

Figure 10.2  Photos of Project Disclosure activity during Scoping Phase

Summary of disclosure activities at ESIA Stage

At ESIA stage, stakeholders were informed about consultation meeting in advance with the
collaboration of General Administrative Department. PowerPoint presentation was used at the meeting.
Handouts of power point slides were left for those who could not attend the meeting. Meeting duration
was based on the comments and suggestions and attendants can participate without worrying time
limitation. The project summary including project information, potential impacts and mitigation
measures was distributed to the villages and notices about document of project summary were put on
the wall of the village administrative offices. It is declared in the notice that everyone can give feedbacks
and suggestions by reading the document of project summary. It will be put at the village administrative
offices for two weeks and document of summary are translated in Myanmar Language in order to
understand the project information easily. Everyone can read about the project and give feedbacks on
the project.
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s¢l Road Section (2000'x12'x9")

Figure 10.3  Photos of Project Disclosure activity during ESIA Phase
10.3 Future Consultation and Disclosure

Future additional engagement meetings will be undertaken with relevant authorities and government
organizations on the outcomes of the EIA. Consultation meeting with different stakeholders will be
conducted throughout the project lifecycle based on the necessity of the situation. Consultation meeting

structure and content will be different based on the requirement.

After final ESIA has been completed and submitted to ECD, the project proponent will disclose the
Executive Summary of the EIA report in Myanmar Language at the township General Administrative
Department (GAD) in Kyaukse and village administrative offices of project related villages for local

community.

10.4 Draft Community Development Plan

Community Development plan is the process of planning to improve quality of people’s life for strength
and effectiveness of local communities. It seeks to maximize the positive impacts on the local
communities in operational area, Kyaukse Township while it is trying to minimize the adverse impacts
through mitigation measures. It is tailored for the enhancement of their livelihood and wellbeing to co-
exist. Community development aims to empower and help communities to improve their social and

physical environments, increase equity and social justice, overcome social exclusion, build social
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capital and capacities. It is a kind of building relationship with local community for social license to

operate the project.

In order to meet the basic needs of local community, community development plan should be prepared

using participatory approach. Need assessment should be conducted through repeated community

engagement and the cooperation of local community and administrators for effectiveness and priority.

10.4.1 Summary of Community Development Activities Undertaken

“Myanmar Than Taw Myat” has been supporting local residents in education, health, social

developments, natural hazard preventions and victims under the lead of local authorities. It is planned

to support more as mentioned in community development plan. The summarized list of activities

performed by the company are presented as follows.

1
2
3.
4
5.

6.
7.

Electricity Support to the villages

School building construction and donation for educational purposes

Ambulance and donation for health assets

Physical Infrastructure; Maintaining and developing (Road Maintaining and Bridge
Construction)

Donation for hazard affected people

Donation for Traditional Ceremonies

Donation for protection of global pandemic disease, Covid-19

Myanmar Than Taw Myat Co., Ltd. plan and reserve two percent (2%) of yearly net profit of the project

for cooperate social responsibility (CSR) (during operation period). The list of donations performed by

Myanmar Than Taw Myat Co., Ltd to local communities is presented in Appendix 4.
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11. MINE CLOSURE PLAN

11.1 Introduction

This Mine Closure Plan has been developed as part of the overall Environmental Management Plan
for Myanmar Than Taw Myat Company in line with the company’s Environmental, Health and Safety
(EHS) Policy. The Plan covers a description of all activities that need to be carried out in order to
affect closure in an environmentally friendly and socially acceptable manner. To this effect work
standards have been stipulated in order to achieve the closure objectives in line with the overall EHS

policy.

Key considerations in the development of the plan have been the envisioned state of environmental
setting within the mining license area particularly the limestone mine area at the time of closure. It is
these visions that characterize the rehabilitation works and standards to which the said works will
have been done together with monitoring requirements. It should however be noted that preparation of
this plan is based on the information available as of now.

Over this period operational and environmental conditions may differs requiring adjustment to the
proposed plan. In view of this plan is hereby presented to serve the purpose of initial planning subject
to perfection at the time of actual closure.

11.2 Objectives

Mine closure is an integral part of the mining cycle. It is to be investigated and planned for before a
mine begins to operate. Mine sites are rehabilitated and stabilized so they are suitable for a sustainable
land use that is compatible with the surroundings. Rehabilitation activities at a limestone mine
include: decommissioning the mine, providing surface drainage and erosion protection across the
entire site, establishing self-sustaining vegetative cover, meeting water quality standards, and

minimizing post-closure maintenance requirements.
In planning for closure, there are four key objectives that must be considered:

= protect public health and safety

= alleviate or eliminate environmental damage

= achieve a productive use of the land, or a return to its original condition or an acceptable
alternative

= to the extent achievable, provide for sustainability of social and economic benefits resulting

from mine development and operations
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11.3 Remediation Strategy

= Carry out the unqualified rock and overburden will be filling for bench slope stabilization and
road leveling

= Bench after finished working bench and non-active bench adding soil for tree plantation, regional
plant and other plant will be cultivated

= Systematic storage and carried out of excessive engine oil, fuel, lubricants, all hazards material
and relative substance.

= Regular monitoring and closure monitoring of air quality, water quality and quantity, noise,
vibration and soil for protection

= Removal of movable equipment both motorized such as motor vehicles, dump truck, loaders,
drilling machine, etc. and non-motorized such as building furniture, computers and other office
equipment, etc.

= Carefully removed and carried out movable equipment, non-motorized and all hazards material to
prevent environmental pollution and fire safety.

= Stabilization of bench slopes (e.g. of bench walls, water pond)

= Carry out Environmental monitoring (including air quality, noise and vibration, water quality)
Evaluation and Remediation at least 5 consecutive years after the closure of the mine

= Submitting the final closure plan to the ministry or department no later than one year before the
completion of limestone mine production

= Monitoring committee will be organized with local, civil society organizations and the local
administrative authority. This committee will be monitor, maintenance, supervision and monitor

the completion of land rehabilitation and rehabilitation work after the closure of the mine.
11.4 Current Setting

At present, the raw materials of limestone for the cement plant are produced from the Than Taw Myat
Mountain and an open cut mining method is used. In Than Taw Myat Mountain, drilling and blasting
activities, loading and transportation to crusher processes are carried out. So, there are no designated
areas for replantation in Than Taw Myat mountain because there are active benches (production,

drilling, blasting and transportation to crusher at the present mine site).

The current mining area was originally covered by bush characterized by karst topography and sparse
small trees conditions. Current trends show that vegetation around the project area has over the years
degraded to very poor and open bare land and grassland. Much of the area has been converted to
farmland, settlements and industrial activities. This general trend appears to dominate and will most

probably continue until closure of the mine.
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However, the Department of Forestry has already set 20 acres of land are designated as alternative
plantations for the limestone mine. The alternative plantation is designated to be divided into 4 rounds
within the financial year 2019-2020 to 2022-2023.

The species of a Tama (Azadirachta indica), Mezal (Madhuca longifolia), Yinma (Chukrasia
tabularis), Mezali (Senna siamea) and Sein-ban (Delonix rigia) will be cultivated under the guidance
of the Forestry Department.

No Type of Species

1. Tama (Azadirachta indica)
2. Mezal (Madhuca longifolia)
3. Yinma (Chukrasia tabularis)
4, Mezali (Senna siamea)

5. Sein-ban (Delonix rigia)

Figure11.1  Alternative plantation for Than Taw Myat Limestone Mine
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11.5 Mine Reclamation and Rehabilitation

The purpose is to ensure that area cleared or impacted during construction activities of the proposed
facility are rehabilitated with a plant ecosystem function. Revegetation will also visually screen
disturbed areas and will re-establish habitat for native fauna. The purpose of the rehabilitation at the

site can be summarized as follows;

= Achieve long term stabilization of all disturbed area to minimize erosion potential.

» Re- vegetate all disturbed areas with suitable local species.

= Minimize visual impact of disturbed areas.

= Ensure that disturbed areas are safe for further uses.

= To rehabilitate areas disturbed by mining activities to a condition that is safe, stable, and

sustainable that considers stakeholder expectations.
11.5.1 Step Rehabilitation

To be fully effective, rehabilitation planning should begin as early as possible in the mine life cycle
and be reviewed and updated on an ongoing basis.

= Surface Preparation (Slope Rehabilitation)
= Seeding (Cultivated Plan)
= Rehabilitation maintenance
= Rehabilitation Monitoring
1) Surface Preparation (Slope Rehabilitation)

The ripping of soil is important in assisting rapid tree growth through deep root growth and enhanced
soil water infiltration. The ripping depth must be sufficient to penetrate any near-surface rock or clay.
Inadequate site preparation and weed control are often the two biggest single factors responsible for

tree revegetation failure.

Thorough site preparation will be undertaken to ensure rapid establishment and growth of seedlings.
All areas proposed for seeding will be deep ripped to an approximate depth of 400 - 500 mm. Where
ripping on slopes is required, the ripping will be undertaken around the contour of the land at right

angles to water flow.
2) Seeding (Cultivated Plan)

The reserved safety platform area is planted about 20 acres and more than 8064 seeding are required
according to the planting distance of (9 ft x10 ft) peg out. The rehabilitation area and number of plants

are shown in Table.
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Table 11.1 Rehabilitation area and number of plants

2019-2020 5 acres 2520
2020-2021 5 acres 2520
2021-2022 5 acres 2520
2022-2023 5 acres 2520

Total 20 acres 10080

Categorizing of Nusery plant

The species of a Tama (Azadirachta indica), Mezal (Madhuca longifolia), Yinma (Chukrasia
tabularis), Mezali (Senna siamea) and Sein-ban (Delonix rigia) will be cultivated.

3) Rehabilitation maintenance

Due to the hardiness of young directly sown tree seedlings, these trees require minimal maintenance.
Direct seeded trees and shrubs require no watering while planted seedlings may require extensive
watering if conditions remain dry. Some maintenance fertilizer will be required for treed areas on

occasion post-closure.

Effective control of weed species within rehabilitated areas will be a critical and essential component

of the proposed revegetation plan.

All erosion and sediment control measures will be maintained in a functioning condition until
individual areas have been deemed “successfully” rehabilitated. Structural soil conservation works
will be inspected after high intensity rainfall so that de-silting and prompt repairs and/or replacement

of damaged works can be initiated as required.
4) Rehabilitation Monitoring

Regular monitoring of the revegetated areas will be required during the initial vegetation
establishment period and beyond to demonstrate that the objectives of the rehabilitation strategy are

being achieved.

Monitoring will be conducted periodically by independent, suitably skilled and qualified persons at
locations which will be representative of the range of conditions on the rehabilitating areas.
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11.6 General Site Closure

Removal of equipment and supplies, buildings, remediation of impacted soils, removal of concrete

recontouring and site monitoring.

11.6.1 Removal and Disposal of Movable Equipment

Movable equipment both motorized such as motor vehicles, dump truck, backhoe, front end wheel
loader, crawler drill, etc. and non-motorized such as furniture, computers, and other office equipment,
etc. would be moved to a central location and auctioned on site. Thereafter they will be moved from
site within one month of purchase by the buyers. Disposal will however take consideration of works
that will need to be carried out in site rehabilitation and any equipment and tools found to be valuable
for the purpose of carrying out rehabilitation works will be retained and only be disposed of after
completion of rehabilitation works associated with the said equipment. This equipment includes

backhoe, front end loaders, drilling machines, etc.

11.6.2 Dismantling, Removal and Disposal of Immovable Equipment and

Infrastructure

The first activity to be carried out in this regard will be to carry out an inventory of all available
equipment and infrastructure with a view to identifying usable ones in line with the chosen land use
option for the site. The result of this activity will be a listing of equipment and infrastructure that will
be reserved for post closure use and those which require dismantling/demolition and removal from
site. To this effect the principle of universal usage will be applied. Some types of facilities are such
that regardless of the type of land use to be put in place they will serve a purpose. These include
buildings such as offices, canteen, storerooms/warehouses, water treatment and supply facilities,
sewer facilities, electricity, roads, workshop, electricity substation, etc. These facilities will be
reserved for post-closure use. In this regard usage may vary in specific terms but will generally have
the same purpose of housing. For example, the canteen may not necessarily be used as a canteen but
may be converted into a lecture room. Similarly, the engineering workshop may not be used as a
workshop but can be partitioned into offices. A more detailed inventory would be worked out at the
time of decommissioning.
Other facilities, installations and equipment with specialized usage may not have universal use and as
such may not be required for use post closure and as such would require removal from site. These
include crushing units, conveyor line, mobile workshop, and explosives storage facilities, etc. The
following procedures and methods will be used in removing these facilities and equipment from site.

= Adherence to Best Practices in Waste Management by ensuring maximum use of equipment

and facilities to be removed from site thereby reducing on waste designated for disposal.
= Auctioning the equipment, installations and facilities as whole units followed by removal

from site by buyers under the company supervision.
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= Encouraging removal of equipment and facilities capable of being removed from site as
whole units to be removed as such without dismantling/disassembling them.
= Engagement of specialized services for dismantling of units which could not be removed as
whole units in such a manner as to maintain their usability and easy assembling (piece by
piece dismantling). This approach would enhance both personal and environmental health
and safety. The dismantled material should then be stored in isolated units (in respect of each
unit).
= Negotiation with buyers for removal of equipment from site within a specified period e.g., 3
months
Once all usable equipment and facilities have been removed from site the next step would be the
dismantling of the remaining equipment and segregation of components into various material types
for sale as scrap. This work shall be done with due consideration to environmental concerns e.g., by
ensuring that equipment with oil is drained appropriately and the oil stored safely pending disposal as
per standard procedures governed by law.
Once the dismantling exercise has been completed the materials will be sold as scrap to the various

SCrap users.

11.6.3 Demolition of Non-Usable Structures, Building Foundations and Removal of
Debris

Apart from usable equipment and facilities as noted above a lot of other infrastructure on site could
not be recovered and these will require demolition for easy clean up and removal from site for
disposal. These include concrete (standard and reinforced) basements and columns for crushers,
grinders, milling plants and other removed units. Demolitions will be done using various equipment
including drilling machines, cranes, backhoe, front end loaders, etc. Once demolition is completed the
debris can then once more be assessed and sorted as appropriate for disposal after recovery of usable

materials. Disposal would then be carried out in consultation with the relevant authorities.

11.7 Closure and Post Closure Monitoring

Post decommissioning activities will mostly comprise of care and maintenance to ensure chemical and
physical stability of the site together with establishment of planted vegetation. Consequently, key
activities to be undertaken will be monitoring by nature and corrective action to ensure realization of
the decommissioning and closure objectives.
The following will thus constitute main activities:

= Monitoring of limestone mine sites stability

= Site policing and monitoring of signage and fencing at mine site

= Sampling and analysis of remediated sites

= Sampling and analysis of nearby water resources

= Monitoring of re-vegetated areas
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= preventive maintenance of remaining infrastructure
= Emergency response to serious unforeseen occurrences

= Final handover of facilities to government or would be buyer/beneficiaries

11.8 Closure and Reclamation Schedule

A conceptual closure timeline for the project is shown in Table.

Table 11.2 Schedule for Rehabilitation of each domain

Year
Domain

11

12

Site Infrastructure

Accommodation Camp

Offices

Workshop

Exploration

Drill Holes

Megazine

Machine

Movable Equipment

Crushing Plant

Conveyor Line

Roads

Access Road

Haul Road

Monitoring

Limestone Site

Re-vegetated Area

Post closure monitoring would be conducted in accordance with a schedule agreed upon in

discussions with the appropriate agencies.
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11.9 Budgetary Estimate
The budget for limestone mine decommissioning and closure will be committed to relevant ministry
after discussion with Ministry of Mine. Specific cost lines are as follows:

=  Demolition works and disposal of demolition waste

= Limestone Mine Site Rehabilitation

The reclamation area, number of plants and estimated cost are shown in below.

5 acres 2520 4,250,000
5 acres 2520 4,250,000
5 acres 2520 4,250,000
5 acres 2520 4,250,000
20 acres 10080 17,000,000

The following considerations were taken into account on working the budget:

= First consideration for disposal of equipment and materials with use value would be sale by
auctioning
= First line option for disposal of equipment/machinery/instillations, furniture and scrap would

be sale by auctioning.
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12. ENVIRONMENTAL AND SOCIAL MANAGEMENT
PLAN

12.1 Institutional Arrangements for Implementation of the ESMP

12.1.1 Environmental and Social Management System

Than Taw Myat Company has committed to fully protection of the environment in the proposed
project area with developing and implementation of environmental management plan which will act
as an adequate tool to mitigate the potential adverse impact and enhance the beneficial impacts
associated with the project during the operation phase. This environmental management plan shall be
treated as a dynamic and live document. Reviewing, revising, and updating are subject to do as deem
necessary in line with the variation of proposed activities described in this document ensuring it
remains appropriate to on-going aspects of project.

12.1.2 Responsibilities

Responsibilities for the implementation of environmental social considerations lie with Than Taw
Myat company management shall be accountable for delivering commitments made in this document.
Implementation of the EMP will primarily be the responsibility of the Factory Manager assisted by
the Environmental Manager and Occupational Health & Safety Officer. However, the specific
management interventions will be the responsibility of each respective Head of Department and

specific individuals identified in the EMP.
12.1.3 Organization Structure

Occupational Health and Safety Committee which is established by Myanmar Than Taw Myat
Company operate and manage to implement EMP. The Occupational Health and Safety Committee
will consist of board of directors and high-level management of the Company. Occupational Health
and Safety Committee will assign Environmental Manager and two Environmental, health and Safety
Officers. The organization structure for implementation of Environmental Management Plan (EMP)

during the operation phase is shown in Figure 12.1.
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[ Board of Director 1

Committee

Environmental
Manaaer

{ Occupational Health and Safety }

Health & Safety Environmental
Enaineer Fnaineer

General

{ General Manaaer ]

General Planning Finance Production
Administration

Figure 12.1  Organization structure for implementation of EMP

12.2 Environmental and Social Management Sub-plans

12.2.1 Air Quality Management Plan

Obijectives To reduce the sources and amounts of pollutants responsible for the
loss of ambient air quality and to improve the quality of life of the

communities, protecting their health risks from air pollution.

Legal Requirements National Environmental Quality (Emission) Guidelines, 2015
Implementation Schedule During mine development, operation, and closure phase.

Bag filters are installed at every transfer point and limestone crusher
for dust control. Conveyor belts will be covered to reduce fugitive

dust emissions during transportation.

Specification of Pulse bag dust collector (Installed at Crusher Outlet)

Specification and size LPF-96-5
Resistance of the equipment 1470~1770Pa
Allow inlet dust content <1300gm/m3
Treated inlet air 334000m3/hr
Filtering area 465m2
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Filtering wind speed 1.0~20m/min

Outlet dust content <20mg/Nm3

Specification of Pulse bag dust collector (Installed at Conveyor Line)

Specification and size LPF-32-4
Resistance of the equipment 1470~1770Pa
Allow inlet dust content <200gm/m?
Treated inlet air 8900m3/hr
Filtering area 124m?
Filtering wind speed 1.0~20m/min
Outlet dust content <20mg/Nm?®

Dust collector on Drilling machines

The dust collector includes an effective pre-cleaner to reduce the
escape of drilling dust. Dust collector from drilling machine collect
dust and it passes to pre-cleaner. Pre-cleaner separate fine dust and

aggregate and then fine dust are sent to dust collector bin.

Vehicles and Equipment

Regular and periodical maintenance of vehicles to prevent smoke

pollutants.

Enforcement of speed limits of 20 km/hour to minimize on traffic

induced dust emissions.

Equipment will be operated within specifications and capacity.

Equipment will be turned off when not in use.

Water Sprinkling
Dust suppression system (water sprinkling) will be adopted on the

access road.

Blast Fume

Generally, NOy plumes generated during blasting will dissipate to
background levels in a relatively short time. It is unlikely that
exposure to blast fume in a well-ventilated environment will cause
impacts to human health, however NOy gases are still considered a

potential threat and will be managed accordingly.
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In cases where a NOy plume does not dissipate and has the potential to

result in human exposure, the following actions will be taken:

- No personnel will be permitted to enter the plume.

- Personnel will be instructed to move away from the path of the
plume.

- If indoors, personnel will be instructed to close all windows and
doors, stay inside, and cease operating air conditioning units if
possible.

- Ifinavehicle, personnel will stay inside and use recirculated air

conditioning if possible.

Responsibilities

Monitoring by HSE section and/or third party

12.2.2 Noise and Vibration Management Plan

Obijectives

To control and limit noise emissions and vibration levels, at
residential properties and other sensitive receptors in the vicinity of
the Project.

Legal Requirements

National Environmental Quality (Emission) Guidelines, 2015

Implementation Schedule

During mine development, operation, and closure phase.

Management Action

Blasting activities at the limestone mine will be restricted to daytime
with approved schedule. Warning signs shall be posted and public
notification system to be developed prior to the blasting event.
Secondary blasting will completely be avoided.

Ensuring good maintenance and repair of the heavy equipment and all
equipment shall be switched off when not in use.

Earmuffs and other PPE will be provided to the workers, and it will be
enforced to be used by the workers.

Ambient noise level monitoring will be conducted at suitable location
at periodic intervals during the operation phase to meet the relevant
NEQG standards.

Responsibilities

Monitoring by HSE section and/or third party
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12.2.3 Water Quality Management Plan

Obijectives

To reduce discharge of wastes that impact water quality and to
determine if additional implementation of management practices are

necessary to improve and/or protect water quality.

Legal Requirements

National Environmental Quality (Emission) Guidelines, 2015

Implementation Schedule

During operation phase.

Management Action

There is no generation of effluent from mining activities. Wastewater
generated from offices, canteens, and staff accommodation is treated
by sewage system.

The storage for fuel and lubricants/oil is a closed building, and it is

protected from rainwater.

One sedimentation pond is built at the base of the mountain to control
run-off water within quarry area in the rainy season. It is planned to
prevent the direct flow from the mountain while raining and let them
flow into sedimentation pond at the base of the mountain by building

drainage channel along the haulage road.

Responsibilities

Monitoring by HSE section and/or third party
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12.2.4 Solid Waste Management Plan

Obijectives

To implement integrated solid waste management in ways that is

protective to human health and the environment.

Legal Requirements

The Myanmar Mining Rules (2018)

Order for Permit Holder to comply with prevention of Detrimental
Effects on the Environment due to Mining Operations (2004)

Implementation Schedule

During mine development, operation, and closure phase.

Management Action

Domestic Waste

- Recyclable waste e.g., plastic, wood scrap, metal scrap, paper etc.
should reused/recycled as much as possible.

- Placing containers for collection of solid wastes and garbage at
office and residence.

- Maintaining hygienic conditions in canteens and toilets.

- Non-recyclable wastes will be transported to a Township

Development Committee approved landfill site.

Mine Waste

- Topsoil generated from mine will be directly utilized for green
development and rehabilitation.

- Mineral rejects will be stacked separately, and they will be reused

in land reclamation at the mine site.

Responsibilities

Monitoring by HSE section and/or third party

12.2.5 Flora and Fauna Management Plan

Obijectives

To avoid and minimize impacts to flora and fauna habitat features

within the vicinity of project area.

Legal Requirements

The Protection of Biodiversity and Natural Protected Areas Law

Implementation Schedule

During mine development and operation phase.

Management Action

Preservation of excavated topsoil for future site restoration procedures

particularly in highly disturbed areas.

Minimize vegetation clearance and habitat disturbance by demarcating

the clearing boundaries in the mine site.

Works areas in temporarily affected areas shall be reinstated with
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tree/shrub/ grass upon completion of the works.

Environmental awareness training to be given to all workers for the

preservation of local species.

Responsibilities

Monitoring by HSE section and/or third party

12.2.6 Community Engagement and Development Plan

(a) Grievance Mechanism Management

Myanmar Than Taw Myat Co., Ltd (Double Rhinos Cement Plant) will communicate this procedure

to its external stakeholders to raise awareness and offer transparency of how stakeholders can voice

their grievances. Various channels for external stakeholders to vocalize their grievances formally

include:

Telephone: Stakeholder can call Myanmar Than Taw Myat Head Office on (09-792074500,
09- 799799882) and request to speak to a stakeholder contact officer.

Email: Grievances can be sent to (ttmcement@gmail.com).

Face to Face:

Stakeholders can voice their grievance to any Myanmar Than Taw Myat

employee who will then escalate using the correct process.

Complaint Box:

Grievance box shall keep at the entrance of the factory as the stakeholders can

complain about their grievance at this box.

Receive
Grievance

ﬁ Record ‘ Screen ‘ Acknowledge

Response & Action on .
Investigate
this grievance G— :

Figure 12.2  Grievance Mechanism

(b) Employment Plan

Myanmar Than Taw Myat Co., Ltd (Double Rhinos Cement Plant) will continue to give priority to

residents starting with those closest to the mining and cement production facilities in offering

employment opportunities. Employment will only be offered to outsiders if the required skills and

experience could not be found locally. Further, the company will provide equal opportunities to both

males and females provided they meet the education and skills/experience criteria.
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(c) Local Economic Development

Myanmar Than Taw Myat Co., Ltd (Double Rhinos Cement Plant) will as a matter of policy give
priority to local contractors and suppliers of goods and services provided, they meet the quality
requirements at a cost not exceeding comparative advantage. This will be done with a view to
supporting local economic development. Information on how to conduct business with Myanmar
Than Taw Myat Co., Ltd (Double Rhinos Cement Plant) will equally be publicized to help would be
local contractors and suppliers.

(d) Corporate Social Responsibility (CSR) Program

Myanmar Than Taw Myat Co., Ltd (Double Rhinos Cement Plant) conducts the mine production and
factory implementation process with the guidance of the Myanmar Investment Commission (MIC)
and Ministry of Natural Resources and Environmental Conservation (MONREC). It can benefit on
job opportunities and local employment, production, and distribution of the cement products as the

efficient use of resources and the improvement of the local infrastructure.

Therefore, the company is conducting the CSR programs like donation and provision with the lead of
the authorized organizations to the purpose of the local development. To take this program
implementation, the budget will be saved at the AYA Bank with the specified account for that.
Furthermore, the company estimated about one hundred million kyats per year for the natural disaster

responses and the detail CSR activities & budget are attached to this report of the Appendix-4.
12.2.7 Occupational Health and Safety Management Plan

Myanmar Than Taw Myat Co., Ltd (Double Rhinos Cement Plant) organized the Health and Safety
Committee to be implemented the Occupational Health and Safety Management Plan according to the
instruction of the Factory and General Labor Laws Inspection Department (FGLLID). There are seven

members to leading the Health and Safety Committee. They are-

General Manager (Administration) Patron
Manager (Planning) Chairman
Manager (Production) Member
Executive (Electronics) Member
Executive (Mechanical) Member
Executive (Quality Control) Member
Manager (General Management/HR) Secretary
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Myanmar Than Taw Myat Co., Ltd (Double Rhinos Cement Plant) provided the OSH awareness
trainings by cooperating with the FGLLID and then out of bound areas is specified for the employees
to be safe from the hazardous areas. Additionally, it is prohibited to entering the workplace who is not
enough to be familiar with their assigns and the workplace training & instructions are delivered to
them.

Figure 12.3  Provision of the OSH training (1/2017)

(a) Personal Protective Equipment

Myanmar Than Taw Myat Co., Ltd provides the PPEs to the employees who are working hazardous
areas. The PPEs provided by the company are Safety Hard Hat, Safety Boots, Safety Goggles, Safety
Belt and Harness, Dust Mask, Earmuff, Apron& Hand Gloves, and these PPEs should be worn
according to the work requirements to prevent the accident occurs. Moreover, the training and
awareness safety program (1/2017) has been delivered to the employees for their occupational health

and safety.
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Figure 12.4  Working with the proper PPEs

(b) Health Care Facilities

Myanmar Than Taw Myat Co., Ltd provides the health care facilities for the employees and their
families. According to the instructions of Public Health Department and Factory and General Labor
Law Inspection Department, dengue fever infection vaccination is taken to the employees and their

family members and spraying the mosquito killer regularly.

Additionally, first aid kits are kept in every department and the workers from the canteen are checked
their health conditions once per every three months. Accessible toilets have provided within the
overall number of sanitary facilities recommended in the legal guidance and standards for the
hygienic tasks. For minor disease, there is a clinic in the factory compound and two medical assistants
look after the employees. In case of emergency, there is a plan to take the victim to the Phyouk Seik
Pin General Hospital (25 Bedded). Furthermore, there is a plan to upgrade the clinic of the factory and
a doctor, and a nurse will be employed for the health care of the employees.
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Figure 125  Health Treatment Action in the Factory Clinic

12.2.8 Community Health and Safety

If occupational disease is found in the workers or there are outbreaks of infectious disease, public
health department, Kyaukse Township, Mandalay Region will be notified, and the project will

cooperate in accordance with the instructions.

Beside the performances of this report for other health impacts on the project workers and the public
around the project site, if it is necessary, health programs will be carried out by contacting with Public
Health Department and instructions will be followed.
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12.3 Environmental Quality Monitoring Requirements

Table 12.1 Monitoring Schedule for Environmental Parameters

No Environmental Location of Data Collection Frequency Responsible
Parameters Institution
1 | Air Quality (NO2, SO, Project site (1 point) Two times per | Third Party
CO, PMzs, PMyg) One in nearest village (1 point) year
2 | Noise Level Project site (1 point) Two times per Third Party
One in nearest village (1 point) year
3 | Water Quality (DO, BOD, | Ground Water (1 point at nearest Quarterly Third Party
COD, Heavy metal, pH, village)

salinity, Total hardness,
Nitrate, TDS, TSS,

Temperature, etc.)

4 | Solid Waste Management | Project Area Regularly EHS Department

5 | Rehabilitation Plan Within the project area Regular HSE Department
monitoring and | or Third Party
quarterly
reporting

6 | Grievance Mechanism Daily EHS Department

monitoring and

documenting

12.4 Implementation Schedule

Myanmar Than Taw Myat Company will summarize monitoring report based on results of
implementation of EMP including monitoring. Accordingly, Myanmar Than Taw Myat Company will
submit the monitoring report to Ministry of Natural Recourses and Environmental Conservation
(MONREC).
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Than Taw Myat Co., Ltd

!

Occupational Health and
Safety Committee

Directorate of Industrial Supervision
& Inspection  (Inspect Factory
license, condition of machines and
other facilities)

Fire Department
(Inspect fire-fighting system &
Emergency Response plan)

Audit the EMP
Implementation

EMP Implementation

a

Health Department
(Inspect occupational health and
public health)

\ 4

Preparation of
Monitoring Report

l

Submission of Monitoring
report D

City Development Committee
(Inspect solid waste disposal and
discharge wastewater system)

Environmental Conservation
Department
(Mandalay Region)

Industrial Zone Management
Committee
(Inspect monitoring program and
check management system)

12.5 EMP and Monitoring Cost

Third Party Organization
(Implementation of monitoring
program according to EMP)

Myanmar Than Taw Myat Co., Ltd has earmarked budget for implementation of the Environmental

Management Plan for controlling pollution and improving the socio-economic status of the area. The

amounts may be increased in future as per the actual requirements from time to time. If estimated cost

is not sufficient in the implementation of Environmental Management and Monitoring Plans, budget

will be set up again. The proposed capital expenditure and recurring costs/ annum under various heads

for Environmental Management are summarized in below Table 12.2.
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Table 12.2 Estimated Environmental Management Plan and Monitoring Cost (Annual)

Item Cost (MMK)
Mitigation Cost for Air Quality 6,000,000
Mitigation Cost for Noise & Vibration 5,000,000
Mitigation Cost for Water Quality 5,000,000
Mitigation Cost for Solid Waste 5,000,000
Mitigation Cost for Flora and Fauna 8,000,000
Mitigation Cost for Community Engagement and Management 4,000,000
Mitigation Cost for Culture 2,000,000
Mitigation Cost for Occupational Health and Safety 4,000,000
Mitigation Cost for Community Health and Safety 3,000,000
Mitigation Cost for Emergency Response and Rescue 3,000,000
CSR 6,000,000
Cost for EHS Department (Including Salary) 5,000,000
Total 56,000,000

1214




13. CONCLUSION AND RECOMMENDATION

13.1 Conclusion

Myanmar Than Taw Myat Co., Ltd set up between Than Taw Myat Co., Ltd and Yunan Jiansheng
investment Co., Ltd with the ratio of (51:49) for implementation of the Double Rhinos cement plant
(Dry Process), installed capacity of 10000 ton of clinker per day. In the cement plant operating, raw
material of limestone are require. So, Myanmar Than Taw Myat Co., Ltd. applied the mine permission
to Ministry of Natural Resources and Environmental Conservation (MONREC) for the two sites of
Than Taw Myat Mountain (Kyaukse Township). The permission for the Than Taw Myat Mountain has
granted in 3" December 2014.

An EIA report for Than Taw Myat Limestone Mine has been prepared for the Project in accordance
with Myanmar EIA Procedures 2015. The EIA identified potential impacts through a systematic scoping
process whereby the activities associated with the Project have been considered with respect to their
potential to interact with environmental and social resources or receptors. Interactions which may
generate potentially significant environmental and social impacts have been further assessed in the EIA,
with appropriate mitigation and enhancement measures recommended for alleviating potential negative

impacts or enhancing potential positive impacts from the Project.

The EMP provide a mechanism for a systematic and well- coordinated implementation of the proposed
management interventions for management of all environmental, health and safety concerns associated
with operation of the limestone mine. Management and staff at Myanmar Than Taw Myat Co., Ltd.’s
limestone mine is committed and keen to follow through and ensure efficient implementation of the
same. With careful planning and implementation of all the proposed interventions it is most unlikely

that the project will continue to generate unacceptable impacts.

It is concluded in the EIA that with proper implementation of the recommended mitigation measure and

social impacts causing by the operation of the Project would be no larger than low significance.
13.2 Recommendation

= Findings and suggestion of EIA study in project planning, design and operation should be
considered and implemented with strong monitoring.

= Environmental Management Plan and Monitoring Program and, Hazard and Safety Management
Plan should be implemented at every suggested steps of project.

= Establishing Institutional arrangement with proper logistic and training for Environment, Health

and Safety in Environmental Protection Agency of the project.

Implementing this project will also have the positive effects such as providing employment to local
people. In addition, the Myanmar Than Taw Myat Co., Ltd.’s CSR initiatives will have a positive

indicator for the regional environments to improve socioeconomic and health status.
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13.3 List of Commitments

A consolidated summary list of environmental and social impacts and mitigation measures

commitments that Myanmar Than Taw Myat Co., Ltd. will be expected to adopt in order to manage and

mitigate potential impacts associated with the project development is provided below in Table 13.1.

Table 13.1 Project Key Commitments

Commitment Source

Commitment

ESIA Report, Sector 3,
Section 3.5 - Fundamental
Laws, Regulations,
Procedures and Guidelines
Related to EIA

Myanmar Than Taw Myat Co., Ltd. will follow The Fundamental Laws,

Regulations, Procedures and Guidelines Related to EIA.

ESIA Report, Sector 3,
Section 3.8-Environmental
Quality Standards

Myanmar Than Taw Myat Co., Ltd. will follow National Environmental

Quality Standards for the air emission, noise levels, and air blasting., etc.

ESIA Report, Sector 3,
Section 3.8.6 - International
Guidelines

Myanmar Than Taw Myat Co., Ltd. will follow International Finance

Corporation’s Performance Standard.

ESIA Report, Sector 12,
Environmental Management

Plan

Myanmar Than Taw Myat Co., Ltd. will develop Management Plan and

Monitoring Plan for limestone mine.

Overall Commitment

Myanmar Than Taw Myat Co., Ltd. will

= Strictly carry out the relevant local standards and guidelines in areas of
environmental protection, labor safety, and industrial hygiene etc.,

= The project team has blend in the local society and carry out its social
responsibility, expand and maintain its relations with social

organizations and neighboring villagers.
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Appendix-1

Permission from Ministry of Mines
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APPENDIX-2

Meeting Minutes, Photos, Power Point Presentation of
Scoping and ESIA Stage
And

Socio-economic Survey Form
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ESIA Stage

Meeting Minutes, Documentary Photos, Power Point Presentation






Engagement Meetings for ESIA Phase of Than Taw Myat and Taung Ni
Ma Limestone Mine (EIA Stage)

No

Date

Time

Meeting Venue

Meeting Attendee

Main Concern

26.1.2022

12:00

MTTM Cement

Hall

Factory Presentation | e

e MTTM .

SEM

e Environmental
Conservation
Department

1. U Aung Myo
Naing (AD)

2. U Pyae Phyo
Aung (Deputy
Head of Section)

3. Daw Nyein
Nyein San
(Deputy Head of
Section)

4. Daw Khin Nyat
Nyaw (Assist
Head of Section)

U Aung Myo Naing
(AD)wanted the project
proponent and third party to
conduct the Public
Consultation Meeting with
community especially with
village community.

Stakeholder Meeting with Environmental Conservation

Department

Response: First time Public Consultation was held with various government department, vilage leaders
and village community on 25 October 2019 at Shwe Foundation Hall. This is second time Public
Consultation meeting. Public Consultation with village community will be held after township level

meeting.
No | Date Time | Meeting Venue Meeting Attendee Main Concern
1 29.1.2022 12:00 | Township Forest e MTTM e He said that there is no
department (Staff e SEM endangered species at the
Housing) e U Hitet Lin ( Taung Ni Ma and Than Taw
Officer, Forest Myat. However, he
Dapartment) suggested to take care of

Sha Plant since it identified
as prohibited rare species of
tropical region although it is
not listed in Forest
Department.




e He would like to operate the
project activities taking care
of the footprint of Arhat
(Arahant) on Than Taw
Myat Taung.

Stakeholder Meeting with Forest Department

Response:

According to the baseline survey data, only a few Sha Plants were found on the mountain and project
proponent will manage to protect them as per mitigation measures included in the ESIA report.

There is a buffer zone for religious buildings and the map is attached in Appendix 3 of Than Taw Myat
ESIA report. MTTM will operate as per guidelines of Ministry of Mining and Ministry of Religious
Affairs and Culture to protect the pagodas.




Public Consultation Meeting for ESIA Phase of Than Taw Myat and
Taung Ni Ma Limestone Mine (EIA Stage)

Time 2:00 AM -3:30 AM
Date 26™ January, 2022
Venue General Administrative Office, Kyauk Se Township

Question and Answer

U Myint Saung
(Hmaing Pan)

He presented that there are impacts on agriculture such as decrease in
productivity due to project activities of minie quarry located at Taung Ni Ma.
There can be risk on people and animal since mine quarry is located close to the
resedential area.

Response by
Daw Nan Cherry Thein

The baseline data Collection for the noise and vibration will be conducted at the
specific area of the village. However, factor like wind speed and wind direction
will be considered in impact identification. Moreover, there are other projects
located around the village and there will be cumulative impacts on the
surrounding environment. Hence, we need to identify the fact that impact is
caused by the project activities or by the cumulative action. After investigation
stage, the impact identification will be presented in the report.

Response by
U Chan Htun

There are some cases reported to the office to solve by the villages. So, village
people should present the issues and cases at this meeting in order to consider in
ESIA report.

U Aung Naing Oo
(Shan Taung Oo0)

Wastewater discharge from the factory to the village cause some health impact
on the village people. So, he would like to consider the health impact on their
village. It is discharged to the Thin Twe Cannel through Nga Pyaung Cannal near
Hpo Kone Village

U Maung Ko
(Hmaing Pan)

He would like to know the parameter and their level in the smoke of the factory
stack and how they could impact on the people’s health and how far they could
reach. They feel stress since they have to breath polluted air.

Response By Daw Nan
Cherry Thein

Water Discharge point will be noted and included in the survey points. Physical
Baseline Survey for air quality is being conducted at the factory site before
surveying at the village. When the survey result come out, parameter and their
level will be obtained, and it will be presented in ESIA report which will be
disclosed to the people.

U Myint Hmwe (Kalay)

» He said that this meeting is not second time as mentioned previously. As far
as he remembers there was a meeting at the cement plant in 2016-17 and a
meeting at Shwe Foundation in 2019. He assumed that there will be benefits
during meeting. He said that the Project Developer did not conduct Mining
activities when the survey was being conducted. He would like to know
whether the right results are obtained if they didn’t explode during survey. He
also has records. He also discussed about it at the Shwe Foundation Meeting
and he would like to know how this issue is being taken action. He would like
the third party to act the issues of the discussion.

» He also would like to know the boundary of the Mining Quarry and the villages
boundary accurately since he doesn’t know how to contact if there are issues
due to project activities.

» At the Taung Ni Ma Mining Site, access road is constructed through a
farmland located on the mountain. Due to the project activities, impacts on
animals are caused and, on the cowboys, and goat watchers.

» Finally, he would like the third party to conduct the report closely to the truth.




Response By U Arkar
Phyo

>

He explained the projects, Cement plant and Mining project. There are three
times of PC with local villages. The first one is for Cement plant and the
second and third is the Mining Site. The scoping report for Cement Plant is
being review by ECD and it has not been approved yet.

He presented that survey team explained the project proponent how they
conduct the survey for vibration, what method they use, and they confirmed
that they will conduct the survey only on the day when mining activities are
undertaken.

Chairman » He asked if Air Quality Monitoring station and Dust collector are installed at

the plant.

Response by U Myo Thant > He replied that both are installed at the plant. But there is no dust collector at

(MTTM Communication Taung Ni Ma Taung.

Officer)

Chairman » He asked the name of the villages near TaungNi Ma Taung and if there are

others Mining Company undertaking project activities.

U Myint Hmwe (Kalay) [» The villages located near Taung Ni Ma Taung are Myin Twin, Kalay and

Hmine Pan.

Response by U Myo » Myanmar Naing is undertaking mining activities at Taung Ni Ma Taung.

Thant (MTTM

Communication Officer)

Chairman »  He advised the project proponent to install dust collector in order to clear
the doubt and take safe side with the result.

»  He would like to know the safe distance of the Mine site and would like to
know whether there is risk for the villages.
»  He would like to know the function and aspect of dust collector.

Response By U Arkar »  There are identified distance for safe zone for mining activities.

Phyo »  There may be more risk on the agriculture land than on the villages since
agriculture land are located close to the mountain and estimated distance
between mine site and land is 2000-3000 ft.

»  Healso explained about the duct collector; its function and aspects.

Chairman »  He suggested the project proponent to disclose mining schedule and safe
zone installing sign board at the mine site.

U Myint Hmwe (Kalay) [>»  Due to clay production at the proponent owned land area near Kalay village,
many big pits appear in the area, and it causes water flow change and
damages to village production lane. It makes the transportation of the village
community difficult since the project proponent didn’t refill the land. It is
asked to change the water flow to have less impact on the transportation and
not to damage the village road.

Response by » ltis possible to suggest the project proponent to implement the well drainage

. system in and around the project in Environmental Management Plan of the

Daw Nan Cherry Thein ESIA report. This issue will be recorded in order to study in field survey.

Chairman »  He advised the project proponent to make an appropriate water flow in order
to avoid the damages of road and impact on the transportation.

U Chan Tun »  He suggested the project proponent to engage with the project related
villages in order for good relationship with village community. Even though
some of the activities are undertaken in the project boundary, he wanted the
project proponent to operate without detriment to the villagers.

»  He would like the third party and project proponent to have record of today

discussion.




Responded by »  She explained about the documentation process that all the issues and
i discussion are recorded during the discussion with recorder and meeting

Daw Nan Cherry Thein minutes of today discussion will be attached as an appendix of the ESIA
report.

»  She said that the raised issues will be listed and studied during field survey

Chairman »  He thought that there is dust at the surrounding environment due to
cumulative activities of the factories and it can harm the health of the
villagers even though it is not because of one factory.

Response by »  He discussed that air quality monitoring is being conducted monthly by
ECD.

U Myo Thant (MTTM

Communication Officer)

U Myint Hmwe (Kalay) [»  He asked if it is possible to share the result of the monitoring

Response by »  He said that he will give a copy of the result if possible.

U Myo Thant (MTTM

Communication Officer)

U Maung Ko »  He said that there is a coal stockpile near Hmine Pan Village and its smell

(Hmaing Pan) and particulate matter disperse to the surrounding environment and they
reach to considerable distance. He would like to know the impact of the
smell of coal stockpile and how it should be kept protecting smell to the
environment.

»  He stated that limestone chip reach to the agriculture land of farmer when it
rains.

»  Moreover, he mentioned that project proponent pile up limestone chip near
Taung Ni Ma mine site at the Kalay-Hmine Pan- Pyauk Seik Pin connected
public road. He would like to know how they manage to remove the
limestone chip pile from the road. The location of the limestone chip pile is
located at the west of Taung Ni Ma Taung.

»  He would like to know the duct and smoke dispersed speed of the plant.

Response by U Myo »  He replied that he will check with the land use map.

Thant (MTTM

Communication Officer)

Response By U Arkar »  He explained about the duct collector function; it is installed at the stack of

Phyo the cement plant and duct collector is installed in the middle of the stack to
collect the duct come up through and send it back to the bottom.

»  Coal Pile is concerned with the cement plant project, and it will be included
in the scope of the ESIA of cement plant.

U Myint Hmwe (Kalay) [» He would like the project proponent to solve the problem of the limestone
pile and he assumes that checking with the land use map and not knowing
his own project activities is not appropriate as a project proponent.

»  He would like the project proponent to inform about the project activity to
the respective village heads for transparency.

Responded by Daw Nan >  She urged the project proponent to inform the village heads about the project

Cherry Thein activity in respective villages in timely manner for project transparency.

Response by U Myo »  Hewill check the land use of area for the construction of access road whether

Thant (MTTM it is forest area or village land.

Communication Officer)

U Myint Hmwe (Kalay) [» He would like the project proponent and third party to disclose the action

plan for the issues and problems discussed in this meeting.




Responded by Daw Nan >  She explained that ESIA report must be submitted to ECD including all the
Cherry Thein recorded issues and concerns together with response and action plan of
project proponent. ECD will review the report and give comments. After the
review team meeting, the report will be approved, and the project proponent
will get ECC.
U Maung Ko »  He discussed that animals like cows and goats got abortion due to vibration
. of mining activities.
(Hmaing Pan)
Attendant List
No | Name Position Department or Village Telephone Number
1 General Kyaw Ba Tun | Chairman Township Administrative | -
(Temporary)
2. U Chan Tun Deputy Township General Administrative 09428369077
Administrator Department
3. | U Aung Shwe Town’s Elder
4. | U Aung Htar Shwe Immigration officer Department of 09797411957
Immigration and
Population
5. | U Yan Naing Min Sub Inspector Secretary, Township 09796162528
Police force
6. U Myint Saung 100 Houses Group Hmaing Pan -
Elder
7 U Maung Ko Village head Hmaing Pan 09777798369
8 U Aung Naing Oo Village head Shan Taung Oo 09767021578
9 U Maung Nge 100 Houses Group (Hpo Kone) 09784477070
Elder
Shan Taung Oo
10 | U Phoe Kae Village head Ye Baw Gyi 09256102330
11 | U San Htoo Aung Executive Ye Byar Taw (East) 09770650145
12 | U Than Tun Executive Ye Byar Taw (West) 09781533235
13 | U Aye Htay Lwin Village head Pyauk Seik Pin 09451676760
14 | U Myint Hmwe Village head Kalay 09777555457
0933265755
15 | U Myo Thant Communication Myanmar Than Taw Myat | 09781409246
Officer Co., Ltd.
16 | Daw Nan Cherry Social Consultant Sustainable Environment | 09777006417
Thein Myanmar Co., Ltd.
17 | U Arkar Phyo Environmental Sustainable Environment | 09777006410
Engineer Myanmar Co., Ltd.




Documentary Photo

MA26 14:10

Power Point Presentation

Question and Answer

Question and Answer

Question and Answer

Question and Answer




Attendant List Photo
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Village Level Engagement Activities

Key Informant Interview Key Informant Interview

(Ye Byar Taw (West) Village) (Hmine Pan Village)

Key Informant Interview Key Informant Interview

(Hpo Gone Village) (Kalay Village)

Focus Group Discussion (Women) Focus Group Discussion (Women)




Focus Group Discussion (Women) Focus Group Discussion (Women)

Focus Group Discussion (Youth) Focus Group Discussion (Youth)

Focus Group Discussion (Youth) Focus Group Discussion (Youth)




Survey Activities
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Power Point Presentation at ESIA Stage
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