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EXECUTIVE SUMMARY

1. INTRODUCTION

Breeze and Shine Power Company Limited is successfully met the Energy
Regulatory Commission for the supply of electricity from renewable sources under the
Feed-in Tariff (FiT) program for the period B.E. 2565-2573 (2022-2030) in July 2021.
Consequently, it began to execute the project from planning, construction, and operation
including taking ownership of a 144.000 MW ac (199.456 MWp) facility in Suphanburi

Province.

2. LEGISLATIVE REQUIREMENT

According to the Regulations of the Energy Regulatory Commission on the
Criteria for Preparing a Code of Practice Report and a Report of Compliance with the
Code of Practice for the Operation of Electricity Generation B.E. 2565 (2022), the
development of the Project is required to conduct the Code of Practice (CoP) Report for
non-fuel Power Plants. According to the ADB Safeguard Policy Statement (2019),
Equator Principle 4 and IFC, the development of the Project falls under category B and C

from an environmental and social point of view respectively.

The Project Developer has appointed Consultants of Technology Co., Ltd. (COT)
for preparing the CoP report which was submitted to and was approved by the Energy
Regulatory Commission (ERC) on 12 December 2023, this Initial Environmental
Examination Report (IEE Report) and the Social Compliant Audit (SCA report) in line
with applicable ADB’s Safeguard Policy Statement (SPS), International Finance
Corporation Performance Standard (IFC-PS), Equator Principles (EP), Asian
Infrastructure Investment Bank (AIIB) and other related parties to support financial

arrangement with Lender and key stakeholder for further step of project implementation.

3. PROJECT DESCRIPTION

The Project, a ground mounting solar farm, generates electricity from solar
power using photovoltaic modules and battery energy storage system (BESS) covering
the area of 1,683,133.60 square meters (1,051.96 rais) in Nong Krathum Sub-district,
Doem Bang Nang Buat District, Supanburi Province. Main components of the Project
consist of photovoltaic (PV) modules, inverter, transformer, 22 kV switchgear, battery
energy storage system (BESS), substation, cables, and transmission line. The transmission
line belongs to The Provincial Electricity Authority (PEA), which possesses ownership

for construction, operation, and maintenance.




IEE REPORT
BREEZE AND SHINE SOLAR POWER PLANT PROJECT BREEZE AND SHINE POWER COMPANY LIMITED

4. IMPACT ASSESSMENT

4.1 Air Quality

Construction Phase

The construction activities during this phase that might cause dust dispersion and
affected to the ambient air quality include; land clearance and site preparation for building
and supporting facilities related to power generation activities. The box model has been
adopted to predict the TSP concentration. The predicted TSP-24 hrs is 0.191 mg/m?,
which is within the standard limit, which is set at no more than 0.33 milligrams per cubic
meter (National Environmental Committee Announcement No. 24, B.E. 2547 (2000)).
There is no ambient air quality standard limit set for TSP in the IFC General EHS
Guidelines.

Operation Phase

The project activities during this phase involves electricity generation from solar
cells. There will be no equipment or machines that generate particulate matters or

pollutants. Therefore, there will be no impact of ambient air quality.

4.2 Noise

Construction Phase

The construction activities during this phase that might cause noise impact
include the construction of structures for installing solar panels and building construction
using percussion piling method. The impact of noise from construction activities, occurs
temporarily and over a short period of time. During the 8-hour construction period, not all
machinery operates simultaneously. For the calculation, noise impact from construction
activities of the project, which serve as a representative source of noise during the
construction phase, have a maximum noise level of 83 dBA at a distance of 15 meters
from the source is chose as a reference noise level in this assessment because it is the
highest noise level generated from the construction of the Project (U.S. EPA 1971).

Assessment results with national guideline:

- Leq 24 hr: the total noise level at Ban Nong Hin school and farm dwelling
1s 65.9 and 62.0 dBA, falls within the standard (not exceed 70 dBA).

- Annoyance noise: the annoyance noise levels at both Ban Nong Hin school and
the farm dwelling exceed 10 dBA. Therefore, the installation of a noise barrier was proposed to
mitigate the noise impacts. Assessments indicate that with a noise barrier in place, annoyance
noise drops below 10 dBA during certain hours. However, it's important to note that the
surrounding environmental conditions during measurements can greatly influence annoyance
noise levels. In some cases, the surroundings may be extremely quiet, leading to very low

background noise levels, which can result in annoyance noise being generated even at relatively

-
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low levels from the noise source. Therefore, impact from annoyance noise is considered
moderate. However, the construction activities are specified to be conducted during day time, 8
hours per day, from 8 am. to 5 p.m. (with a 1-hour break at noon). Therefore, the consideration
of the annoyance noise level at the receptor will be limited to day time. If construction during
nighttime is unavoidable, the project shall properly inform community leaders 7 days in advance.

Operation Phase

The project activities during this phase involves electricity generation from solar cells.

There will be no loudly equipment or machines. Therefore, there will be no noise level impact.

4.3 Reflection and Heat

Construction Phase

The project is designed to use PV panels that are coated with an anti-reflective
coating with the lowest light reflection coefficient. Additionally, the project specifies that the
solar panels will be installed at an angle of approximately 10 degrees to the ground, which
prevents light reflection towards the surrounding area. Therefore, it is anticipated that there
will be no significant impact from light reflection and heat generated by the solar panels.

Operation Phase

Current solar panel manufacturing technologies have improved significantly,
with external coatings that reduce light reflection. According to the report "PV Systems:
Low Levels of Glare and Reflectance vs. Surrounding Environment" by Mark Shields in
2010, which studied light reflection when impacting various materials, it was found that
the light reflection coefficient of solar glass is lower than that of other materials. When an
Anti-Reflection coating is applied, the light reflection coefficient is further reduced.

Therefore, there will be no impact on the community.

4.4 Terrestrial Ecology

Construction Phase

The project area is located in the central region of Thailand, in the Tha Chin
River Basin, approximately 30 kilometers away from the Phu Toei National Park. The
current condition of the Project area is characterized by an agroecosystem, including
sugarcane, and cassava. However, with the opening and construction of the Project area,
there will be changes to the existing agroecosystem, leading to the loss of the agricultural
system and transformation into an open area with solar panels. Nevertheless, nearby areas
still maintain agricultural spaces and water sources. Wildlife in the Project area mainly
consists of birds and small animals that can move and disperse to find food in the nearby
agroecosystem areas within the study and surrounding areas. The project area is not
considered critical habitat. The project will implement measures during construction to

mitigate impacts to wildlife in the project area during the construction period.
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Operation Phase

The project activities during this phase involves electricity generation from solar

cells. There will be no impact on Biodiversity.

4.5 Aquatic Ecology

Construction Phase

Wastewater will be generated from 2 major sources; (1) wastewater from workers
consumption (on site and at campsite), the Project will treat wastewater with a septic tanks.
If the contractor discharges treated waste or sewage outside into natural water sources or
private areas, the contractor must obtain permission from relevant government agencies or
landowner to ensuring that the discharged sewage will not have adverse environmental
impacts in the future. In addition, the contractor shall provide a retention pond at workers’
camp and conduct water quality monitoring once a month to ascertain the water quality
before discharging., and (2) Wastewater from construction activities will be generated from
equipment cleaning. The wastewater will be collected in onsite drainage gutters and collected
in the wastewater collection pond. The water will be reused for dust suppression. The impact
shall occur temporarily only if wastewater is discharged into the surrounding environment;
hence, the impact on aquatic organisms is considered low.

Operation Phase

Wastewater from employee’s consumption (peak consumption at PV cleaning
period) which will be treated by a septic tank and no discharging to surrounding environment.
For wastewater from PV cell cleaning activity, which is not contaminated with impurities
such as oils but it only contains dust will be directly discharged onto the ground. For the
runoff that may be contaminated with oil from the transformer area where engine oil is used,
it will be sent to an oil sump to separate oil and treat further. The project doesn’t discharge

wastewater to the environment; thus, it has no impact on surface water quality.

4.6 Socio-economics

Construction Phase

1. Potential Positive Impacts

Employment of Local People: The Project has a policy to be given first
priority to be hired local people which qualified to work non-skill and skill labors.
However, this employment is temporary only 12 months during construction phase, the
positive impact will be low.

Local Economic Promotion: the construction workers will be bought a
consumer product from the local shop/stores nearby the construction site and workers’
camp. It will increase the cash flow and improve the local economy. However, it will be

temporary only 12 months during construction phase, the positive impact will be low.
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2. Potential Negative Impacts
Disturbance and annoyance to the community from construction activities:
The construction activities, especially the transportation activities may increase the traffic
volume and accidents on Rural Highway 4086 temporarily at certain times of each day.
This may cause traffic problem, road damage, road obstruction, and accidents. However,
the Project has determined the prevention and correction measures to minimized impact
during this phase. Therefore, the impact level will be low.

Operation Phase

1. Potential Positive Impacts

Local Development: The local administrative organizations will collect
taxes from the Project, such as local maintenance tax, building and land tax, and a share
of value-added tax. This revenue can be used for local development. In addition, the
Project has several community relations campaigns to establish positive relationships and
pay back to the community. The Project will also support local activities throughout the
operation phase. Therefore, the positive impact will be moderate.

Employment of Local People: The Project given the first priority to hire
the local people who qualified to the work requirements. The employment during this
phase comprised 5 permanent employees and approximately 20 part-time employees
throughout 25 years of the project operation phase. Therefore, the positive impact will be
moderate.

Activities Promoting Community Relations: The Project has public relations
campaigns about its operations regularly to establish an accurate understanding and minimize
concerns among people living near the Project. The purpose is to establish a good relationship
between the Project and the local communities. All activities will be implemented throughout
the operation phase. Therefore, the positive impacts will be moderate.

2. Potential Negative Impacts

Concerns over the Project Operation: The communities around the Project
area may have concerns about the Project operations. Therefore, the Project has several
plans to establish an accurate understanding and assure confidence in the Project
development. There are channels to receive complaints and resolve the impacts from the
Project development and hear suggestions from relevant parties. Therefore, the impact

will be low.
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4.7 Gender Related Impact

Construction and Operation Phases

The first priority for labor of construction will be given to local people for both
skilled and non-skilled workers. However, a substantial number of workers will come
from outside. As such, GBVH risks and issues may arise most specifically from labor
influx. To prevent and mitigate GBVH risk, the Project mandates the prevention

measures, so the impact will be low.

4.8 Influx Management

Construction Phase

Waste Management: If the contractor discharges treated waste or sewage outside
into natural water sources or private areas, the contractor must obtain permission from
relevant government agencies or landowner to ensuring that the discharged sewage will
not have adverse environmental impacts in the future. In addition, the contractor shall
provide a retention pond at workers’ camp and conduct water quality monitoring once a
month to ascertain the water quality before discharging.

Noise: Noise from workers’ camp may disturb the communities at nighttime
because of high number of workers. This could cause conflict with local people. The
Project and the contractors shall strictly implement preventive and mitigative measures to
control and monitor the workers so that they do not create problems to surrounding
communities at nighttime.

Transportation: The results showed that the project's transportation activities
during the construction phase do not significantly impact the service level of Rural Road
No. 4086. The road's level of service remains the same (Level A), allowing vehicles to
move freely at free-flow speed, where the driver can select the speed of travel without
being influenced by other means of transport in the traffic flow.

Impact on public health service: With a large number of construction workers, if
there is a contagious disease or epidemic occurs in the workers’ camp, there is a chance
that the disease may spread to the surrounding communities. Communicable diseases.
Common cold and flu caused by probably new strains are very well possible, as well as
respiratory tract diseases. If illness occurs, it will increase the service burden on the local
primary health care unit, namely Nong Krathum Sub-district Health Promoting Hospital.
It is necessary that the Project and the contractors strictly comply with the relevant laws

and regulations.




IEE REPORT
BREEZE AND SHINE SOLAR POWER PLANT PROJECT BREEZE AND SHINE POWER COMPANY LIMITED

Conflict with local people: The project has established preventive and mitigative
measures to control and monitor these workers so that they do not create problems for
surrounding communities. In order to ensure the efficient operation of the project without
causing social and environmental impacts or annoyance and conflict problems between
the project and surrounding communities, the project has established procedures for
handling complaints. When the complaint is corrected are completed, the project will
urgently notify the complainant of the results and actions of the project.

Economic impact: Population influx as well as the presence of sizeable outsider
workforce can disturb social dynamics, for example with the increased demand or
pressure on services and resources such as housing, education, health services.
Differences in social norms as well as income levels can create social jealousy. Artificial
inflation of prices locally can also create potential tension.

Due to a significant influx of workers from external sources, there is a heightened risk
of several impacts emerging as aforementioned, particularly associated with labor migration.
To minimize risks, the Project has implemented preventive measures, so the impact is low.

Operation Phase

During the normal operation phase, only 5 permanent employees work in the Project
area. Additionally, approximately 20 individuals, who are expected to be local residents, will

be hired occasionally for cleaning solar panels. Therefore, the impact is low.

4.9 Occupational Health and Safety

Construction Phase

The construction activities may cause occupational diseases and occupational health
risk such as fall of objects, hit on head, electric shock, traffic accident, etc. Therefore, the
project determined the prevention and correction measures and adequate training program in
occupational health and safety to minimize the occupational health impact. Moreover, the
contractor will provide first aid equipment and medical supplies within the construction area,
including a medical shuttle, according to the Ministry of Labor Regulations on the provision
of welfare in business establishments B.E. 2548 (2005). Therefore, the occupational health
impacts on the construction workers will be low.

Dust (Particulate Matter) and noise from the construction activities could be
caused adverse health impact to the construction workers. However, the project spraying
water at the area with topsoil stripping, material stacking, and entrance of the construction
site, and keeping construction materials tidily to minimizes the dust dispersion and
provide personal protective equipment (PPE), consisting of safety helmets, safety shoes,
goggles, and task-specific personal safety equipment appropriate to working conditions
and risks that may arise from work. Therefore, the occupational health impacts on the

construction workers will be low.
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Operation Phase

The project determined the prevention and correction measures and adequate
training program in occupational health and safety associated with the Project's operations
include field inspections, safety maintenance, and cleaning of the solar panels. Regularly
inspection and safety shall be carried out in accordance with the criteria prescribed by
relevant law and guideline to minimize the occupational health impact. Therefore, the

occupational health impacts on the project staff will be low.

4.10 Health Impact Assessment

Construction Phase

The Qualitative Risk Assessment approach has adopted to evaluate the health
impact assessment with a Health Risk Matrix. Considering the interaction between project
activities, environmental and health baseline condition, the identified health risk impact
are air pollution, noise, solid waste, transportation, occupational health and safety, and
sharing public health services. Therefore, the prevention and correction measures on these
issues shall be determined to minimize the impact.

Operation Phase

The identified health risk impacts during this phase are solid waste,
transportation, occupational health and safety. Therefore, the prevention and correction

measures on these issues shall be determined to minimize the impact.

4.11 History and Cultural Heritage

Construction and Operation Phases

The project is located in the area of Nong Krathum Sub-district, Doem Bang
Nang Buat District, Suphanburi Province. Based on the examination of cultural heritage
data in the Department of Fine Arts' geographic information system, within a radius of 3
kilometers from the Project boundary, there are no historical sites, archaeological sites, or
cultural heritage sites. Therefore, the project's operations will not have any impact on

historical and archaeological aspects.

4.12 Land Use

Construction and Operation Phases

The Project site is located in the green zone, which is classified as rural and
agricultural land. This type of land allows for business activities in buildings that are not tall or
large-sized. However, if there are agreements for purchase or lease involving regional
electricity utilities, it is considered a public utility and can be conducted. In any case, the Project

does not fall under the category or type of factory that is prohibited from conducting operations
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in this area. Therefore, the implementation of the Project does not conflict with the Principal
City Plan for Land Use of Suphanburi, B.E. 2560 (2017), and is thus eligible for conducting

business activities within the mentioned area. Therefore, the impact will be low.

4.13 Land Transportation

Construction and Operation Phases

The results showed that the project's transportation activities during the both
construction and operation phases do not significantly impact the service level of Rural Road
No. 4086. The road's level of service remains the same (Level A), allowing vehicles to move
freely at free-flow speed, where the driver can select the speed of travel without being

influenced by other means of transport in the traffic flow. Therefore, the impact will be low.

4.14 Solid Waste Management

Construction Phase

Waste from construction activities, 4 tons/month. The Project will collect,
segregate, and consider reusing these materials, as well as ensuring proper disposal based
on the waste type.

Food waste and food container refuse from the consumption of construction
workers, estimated at a maximum of approximately 1,276.80 kilograms per day.
Containers based on the types of wastes i.e., biodegradable, non-biodegradable and
hazardous wastes) with a capacity of 200 liters and tightly sealed lids will be provided at
various points to accommodate the waste. These are in place to collect waste until
authorized agencies, which typically collect waste 2-3 days per week, can properly
dispose of. Therefore, the impact is considered low.

Operation Phase

Consumption waste generated by regular employees, estimated to be around 5
individuals. The Project has prepared waste bins to accommodate three waste types:
general waste, recyclable waste, and hazardous waste. The remaining waste after
separation at the source will be collected and handed over to authorized agencies for
proper disposal.

Waste from the operation activities, specifically broken PV solar. The project will
collect and store in waste storage area, with clear labels indicating the type of waste. When
there is a significant quantity of waste, the project will arrange for authorized companies to
handle the disposal and report to the Office of the Energy Regulatory Commission (ERC)
annually in compliance with the Announcement of the Ministry of Industry regarding the
management of waste or unused materials in B.E. 2566 (2023). Therefore, there will be

moderate significant impact on waste management during the operation phase.
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4.15 Wastewater Management

Construction Phase

All wastewater generated during this phase include; wastewater from
construction activities about 50.00 m3/d. and wastewater from workers consumption
about 89.38 m*/d (maximum) will be collected and treated prior to disposal offsite by an
agency authorized by government agencies. The wastewater will not be discharged to the
outside. Therefore, there is no impact on the surface water quality.

Operation Phase

The wastewater generated during this is quite less, include; wastewater from
staff consumption of about 1.40 m?®/d and wastewater from solar panel cleaners of about
8.24 m>/d. Similar to the construction phase, all generated wastewater will be collected
and treated properly and contact an agency authorized by government agencies to
disposal. The wastewater will not be discharged to the outside. Therefore, there is no

impact on the surface water quality.

4.16 Water Drainage

Construction Phase

Prior to project development, the area was an agricultural area. There will be
minor site adjustment to consolidate installation of ground-mounted solar modules and
minor land use for building construction, design to minimize changes to ground level and
water flow. The water drainage condition during construction phase will remain the same
as the existing condition. Therefore, the impact on drainage during the construction phase
will be low.

Operation Phase

The Project will prepare a retention pond to collect run-off water, and control the
discharging rate not exceeded the existing condition. Therefore, the impact level will be

low.

4.17 Major Hazard

Construction and Operation Phases

Risk and Hazard Assessment has adopted the regulations of Department of
Industrial Works: Criteria of Hazard Indication, Risk assessment and Risk Management
Plan, B.E. 2543 (2000). The results from risk and hazard assessment found that the short
circuit and fire in the equipment caused by personnel/equipment being in wet conditions
contacts with electrical equipment (Human Error) is a high-risk level and prevention and

correction measures are required. The Project determined to arrange appropriate solar
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panels washing plan and encourage the staff to strictly follow the prescribed procedures,
PPE (e.g., helmets, safety gloves, safety shoes, etc.), must always be used in the operation
and must always be kept in ready to use condition, and establish clear operational
procedure for panels washing to ensure that the electricity is turned off before panel

washing. Therefore, the impact will be low.

4.18 Climate Change Risk Assessment (CCRA)

Construction and Operation Phases

The implementation of the Project is categorized as “Category B” (Projects with
potential limited adverse environmental and social risks and/or impacts that are few in
number, generally site-specific, largely reversible and readily addressed through
prevention and correction measures), a CCRA required under EP4 Principle. The results
of CCRA can be summarized as following;

GHG Emissions from Project Implementation: the highest GHG emitted is
estimated at 9,365.92 tonne CO»-eq/year during construction phase, while the avoided
GHG is estimated at -200,473.53 tonne CO2-eq/year throughout the operation phase.
Therefore, the project caused the positive impact to climate change and the “Transition
Risks” is no need to consider.

Results of Physical Risk Assessment

The Project located in Suphanburi Province, Thailand. The Project
implementation may encounter several physical climate risks, which are associated with
the region's climate patterns and extreme weather events. Some potential physical climate
risks that the Project may envisage for example (Climate Risk Country Profile: Thailand,
Asian Development Bank 2021); Extreme Temperatures, Cyclone and Storm Surge, and
Flood.

4.19 Human Rights Risk Assessment

Construction and Operation Phases

Result of Human Rights Risk and Impact Assessment found that the impact on
the occupational health and safety, discrimination, working hours, and community safety
& standard of living is medium to high. Prevention and correction measures are required.
Therefore, the Project determined the prevention and correction measures such as
arranged occupational safety management in a systematical and efficient manner in
conformity with the requirements of occupational safety, health and environment law

relating to construction, and GBVH, so the impact is low.
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5. ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN AND
SYSTEM

5.1 Environmental and Social Management Plan

Based on the environmental and social impact assessment, the project
development has some impacts during construction and operation phases. Breeze and
Shine Power Co., Ltd. will be responsible for implementation of corresponding mitigation
measures and monitoring programs in order to ensure that the project development during
both phases will have impacts within an acceptable level. The implementation will be
under the responsibility of the EPC (Engineering Procurement and Construction)

Contractor and the Project owner, Breeze and Shine Power Company Limited.

Measures Construction Phase Operation Phase
Prevention and | -  Air quality - Water quality
Mitigation . Noise - Socio-economics and public
Water quality and drainage participation
Reflection and heat - Occupational health and
safety

Biodiversity - Solid waste management

Green area and aesthetics
- Land access

Socio-economics and public
participation
Gender-based violence and

harassment
Public health and safety

Occupational health and

safety
Transportation
Solid waste management
Major hazard
Land maintenance

Monitoring - Air quality - Water use and effluent
Noise level quality
Water use and effluent |- Socio-economics and public
quality participation
Socio-economics and public | - Occupational health and
participation safety
Occupational health and |-  Solid waste management
safety
Transportation

Solid waste management
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52 Emergency Preparedness and Response Plan

Emergency Preparedness and Response Plan (ERP) is to be prepared by EPC
Contractor for construction phase and submit to the project proponent for concurrence,
while ERP for operation phase is to be prepared by Breeze and Shine Power Co., Ltd.
ERP shall cover emergency incidents that may occur in the construction sites during the
construction of the Project components and in the project area during operation phase.
The emergency incidents could have adverse impacts on the environment, and on health

and safety of construction workers, project staff, and nearby communities.

6. STAKEHOLDER ENGAGEMENT

Pre-engagement meeting was conducted to gather the information from the
public and stakeholders regarding the preparation of an environmental report. This was
initiated at the early stage of Project development with the aim of presenting preliminary
Project details to gather feedback, concerns, and suggestions from stakeholders regarding
the Project. The meeting was held on Tuesday, May 23", B.E. 2566 (2023), from 9 a.m.
to 12 p.m.

Public hearing was conducted to collect feedback on the draft result of
environmental impact assessment and propose preventing, mitigating, and monitoring
measures. The aim is to instill confidence in the public and stakeholders regarding the
report and its measures. The Project organized a public hearing and engagement session
with the community and stakeholders on Wednesday, June 21%, B.E. 2566 (2023), from
08:30 a.m. to 12:00 p.m. at the Multipurpose Building, Nong Krathum Sub-district
Municipality, Doem Bang Nang Buat District, Suphanburi Province.

Key informant interview was conducted during December 9™ — 10™, B.E. 2566
(2023). In terms of communicating project information, the table detailed the interaction
between the project, the community, and the villagers. 87.50% of respondents have
received the project's information and particulars, according to the data. This indicates
that the project's specifications are known and that the majority of project participants

have access to the required information.
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CHAPTER 1
PROJECT BACKGROUND, LEGAL COMPLIANCE, IMPACT SIGNIFICANCE,
AND CATEGORIZATION

1.1 PROJECT BACKGROUND

1.1.1  Project Development Status

Breeze and Shine Power Company Limited has planned to develop the Breeze and
Shine Solar Power Plant Project, usually referred to as the “Project”, which is a solar power
generation project using photovoltaic (PV) solar panel technology that aligns with the policy
to support electricity production from alternative or renewable energy sources. The solar panels
of the Project shall be installed on the ground and shall be combined with battery energy storage
systems for supplying electricity to the government. This Project has an installed capacity of
144.000 MW ac (199.456 MWp) within the area of 1,683,133.60 square meters (1,051.96 rais).
Project location is in Moo 8, Nong Krathum Sub-district, Doem Bang Nang Buat District,
Suphanburi Province. The Project has to apply for permits from several government agencies
in Thailand, which are listed and described in Table 1.1.1-1.

Table 1.1.1-1

List and Status of Licenses from Government Agencies

List of License/Permits Government Agency Stzoltus of
License

Building Construction or Office of Energy Regulatory Commission | Approved

Modification License (Aor. 1) through the opinion of local government

for 115 kV substation organization

Power Generation Facility Office of Energy Regulatory Commission Approved

Operation Licenses (Ror. Ngor. | Department of Industrial Works

4)

Electricity Generation License Office of Energy Regulatory Commission In process

Regulated Energy Production Office of the Energy Regulatory Commission Under

License (Por. Kor. 2) through the opinion of the Department of | document
Alternative  Energy  Development and | preparing
Efficiency

At present stage financial arrangement for implementation of the Project is being
discussed with Financial Institutions (Lenders). IEE Report is then required during this
process. This IEE report is the document that addresses the environmental and social risks
and impact associate with any project activities throughout the project lifecycle which
could pose any direct, indirect or reputational risks to project developer and subsequently
to the financial institutions and other key stakeholders as part of project implementation.

Breeze and Shine Power Company Limited, has engaged Consultants of Technology

1-1 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT)
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Company Limited (COT) to prepare this IEE Report for the Breeze and Shine Solar Power
Plant Project in line with applicable ADB’s Safeguard Policy Statement (SPS),
International Finance Corporation Performance Standard (IFC-PS), Equator Principles
(EP) and other related parties. This Report will be used to support financial arrangement

with lenders and key stakeholders for further step of project implementation.

1.1.2  Project Developers

Gulf Energy Development Public Company Limited (“GED”), as a holding
company in the energy and infrastructure sector, including gas-fired and renewable energy,
as well as digital ventures. The Company is dedicated to facilitating the shift towards for

more sustainability and environmentally-friendly energy sources.

Breeze and Shine Power Company Limited, a subsidiary of GED, successfully
met the Energy Regulatory Commission for the supply of electricity from renewable
sources under the Feed-in Tariff (FiT) program for the period B.E. 2565-2573 (2022-2030).
The company operates renewable power generation business and it headquarter is at 87 M.
Thai Tower 26 Floor, All Seasons Place, Wireless Road, Lumpini, Pathumwan Bangkok
10330.

1.1.3  Project Location, Area of Influence and Key Sensitive Receptors

(1) Project Location
The Project is located on the area of 1,683,133.60 square meters or 1,051.96
rais at Moo. 8 (Ban Nong Hin), Nong Krathum Sub-district, Doem Bang Nang Buat

District, Suphanburi Province.

The surrounding environment of the Project area mainly consists of
agricultural land (Figure 1.1.3-1). It shares boundaries with other areas as follow:
North: Adjacent to agricultural land in Moo 8§, Ban Nong Hin, Nong Hin
School, and Wat Nong Hin
South: Adjacent to agricultural land in Moo 8, Ban Nong Hin
East:  Adjacent to agricultural land in Moo 8, Ban Nong Hin
West:  Adjacent to agricultural land in Moo 8, Ban Nong Hin
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Figure 1.1.3-1 Land Utilization Surrounding the Project
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(2) Area of Influence (Aol)

- Communities located within 3-kilometer radius from the Project
boundary may be affected by the Project’s construction activities, such as noise from
building construction; and materials, equipment, and worker transportation to the
construction site. This covering some areas in Nong Krathum Sub-district, Bo Kru Sub-
district, and Nong Makhamong Sub-district. There are 11 communities and 3 local

government organizations in the study area as shown in Figure 1.1.3-2 and Table 1.1.3-1.

- The project will connect to and transmit generated electricity into the
Provincial Electricity Authority (PEA) national grid. The PEA will construct a 4.5 km long
115 kV high-voltage transmission line, linking the project to Doem Bang Nang Buat
Provincial Electricity Authority Station. The transmission line will be laid within the Right
of Way (RoW) of public roads; therefore, it is ideally no acquisition of private lands. Aol
of the Project’s transmission line extends within 100 meters radius from the route (Figure
1.1.3-3) covering 4 villages in Nongkrathum Sub-district (Moo 1 Ban Non Krathum, Moo
2 Ban Non Krathum, Moo 3 Ban Nong Po, and Moo 8 Ban Nong Hin). Land uses on the

RoW are as shown in Figure 1.1.3-4.

Table 1.1.3-1

List of Communities within the Project’s Aol
Local Government

Province District . Community
Organization
Suphanburi Doem Nong Krathum - Moo 1 Ban Non
Bang Sub-district Municipality Krathum
Nang Buat - Moo 2 Ban Non
Krathum

- Moo 3 Ban Nong Po
- Moo 5 Ban Nong Kok

- Moo 6 Ban Nong Na
- Moo 7 Ban Nong Ing
Phing

- Moo 8 Ban Nong Hin
Bo Kru Sub-district - Moo 3 Ban Nong
Administrative Organization Chanuan

- Moo 4 Ban Lad

Dan Nong Makhamong Sub- - Moo 1 Ban Nong
Chang district Administrative Makhamong
Organization - Moo 7 Ban Sabuakum
1 Province | 2 Districts 3 Local Government 11 Communities

Organizations
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Figure 1.1.3-2 Project Location and Nearby Sensitive Areas within 300-meter and

3-kilometer from the Project Boundary
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Figure 1.1.3-4 Examples of Land Use Along Transmission Line
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(3) Key Sensitive Receptors
There are 2 key sensitive receptors within the study area; Ban Nong Hin
School and Wat Nong Hin; approximately 120 meters and 130 meters, respectively from
northern of the project area. Within the radius of 300-meters from the Project’s boundary

there are 27 households.

There is one sensitive area located within 300 meters - 3 kilometers from the
Project boundary, Nong Krathum Sub-district Health Promoting Hospital, which is situated
approximately 2,620 meters southeast of the Project boundary as detailed in Table 1.1.3-2.

Table 1.1.3-2

Key Sensitive Receptors within the Study Area

Sensitive Receptors UTM Coordinate Distance from the
Zone E N Project (m.)
Ban Nong Hin School 47P 588627 1648053 120
Wat Nong Hin 47P 591334 1644761 130
Nong Krathum Sub- 47P 591334 1644761 2,620
district Health Promoting
Hospital

1.1.4  Data Sources
During the course of project preparation, several studies were conducted and be
used as references for this study as listed below:
(1) References that are collected from other related sources include;
1) Asian Development Bank (ADB)
- ADB Environmental Assessment Guidelines (December 2003).
- Safeguard Policy Statement (June 2009).
2) International Finance Corporation (IFC)
- Environmental, Health, and Safety General Guidelines (April
2007).
- Stakeholder Engagement: A Good Practice Handbook for
Companies, Doing Business in Emerging Markets (2007).
- Guide to Human Rights Impact Assessment and Management
(HRIAM) (September 2011).
- Performance Standards on Environmental and Social
Sustainability (2012).
3) Equator Principles (EP)
- EP4 (July 2020).
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The Equator Principles Implementation Note, Equator Principles
Association (September 2020).

Guidance Note on Implementation of Human Rights Assessments
under the Equator Principles (September 2020).

Guidance Note to Support Effective Consistent Application of the
Equator Principles (July 2022).

Guidance Note on Climate Change Risk Assessment (May 2023).

(2)  Social Compliance Audit report prepared by COT.

(3) Environmental Safety Assessment report and Code of Practice report of

Breeze and Shine Solar Power Plant Project prepared by COT. Data sources of baseline

information for the preparation of existing environmental conditions for this Project are

listed in Table 1.1.4-1.

Table 1.1.4-1

Data Sources for the Existing Environmental Conditions

Data Type Year of Data/
Data Primary yS[::condary Source Retrieval
Geology / Department of Mineral Resources B.E. 2557
Meteorology / Suphanburi Provincial Development Plan | B.E 2566-2570
Air Quality / COT’s Survey Results B.E. 2566
Noise Level / COT’s Survey Results B.E. 2566
Hydrogeology / Suphanburi Provincial Development Plan | B.E. 2566-2570
/ Watershed Development Plan Report for B.E. 2561
Suphanburi Province
Reflection and Heat / Department of Alternative Energy B.E. 2566
Development and Efficiency
Terrestrial Ecology / 10* Forest Resource Management Office B.E. 2566
(Ratchaburi)
/ Office of Natural Resources and B.E. 2565

Environmental Policy and Planning,
Suphanburi Province

/ The Forest Industry Organization, Central B.E. 2566
region
/ COT’s Survey Results B.E. 2566
Aquatic Ecology / COT’s Survey Results B.E. 2566
Water Resource Usage / Watershed Development Plan Report for B.E. 2561
Suphanburi Province
Transportation / Suphanburi Provincial Development Plan | B.E. 2566-2570
/ COT’s Survey Results B.E. 2566
Agriculture, Fisheries, / Suphanburi Provincial Agriculture Office B.E. 2566
and Industry / Suphanburi Provincial Livestock Office B.E. 2566
/ Suphanburi Provincial Fisheries Office B.E. 2566
/ National Statistical Office of Thailand B.E. 2566
Water Drainage and / Watershed Development Plan Report for B.E. 2561
Flood Prevention Suphanburi Province
Energy and Electricity / Doem Bang Nang Buat District B.E. 2566
Usage Provincial Electricity Authority
Waste Management / Suphanburi Province’s Summary Report B.E. 2566
Economic and Social / Suphanburi Province’s Summary Report B.E. 2566
Conditions
Public Health / Permanent Secretary Ministry of Public B.E. 2566
Health
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1.2 OBJECTIVES OF THE STUDY

(1) To study the project details, encompassing the construction phase and

operation phase.

(2) To examine the current environmental and social conditions of the Project
area and its surrounding, impacted by the Project. Physical environmental resources,
Biological environmental resources, Human use values, and Quality of life values are all

included.

(3) To evaluate direct and indirect environment and social impacts of the
Project and Project’s transmission line throughout the construction phase and operation
phase. This involves studying environmental change trends and assessing the Project's

impacts to the environment.

(4) To propose general mitigation measures to be implemented as minimum
requirements in contracts with contractors. To ensure practical effectiveness, these

measures should be strictly followed to ensure practical effectiveness.

(5) To propose environmental and social prevention and mitigation measures,

including monitoring of the Project.

(6) To prepare the IEE report for approval from Financial Institutions

(Lenders).

1.3 COMPLIANCE WITH LAWS AND REGULATIONS

1.3.1 Applicable Laws and Regulations

The Initial Environmental Examination (IEE) report assesses potential risks and
impacts, as well as mitigation measures related to the Project's development. This is to
ensure that the Project is carried out responsibly and ethically. In the preparation of the IEE
report, the consulting company (“COT”) conducts the study in compliance with relevant

national and international laws and regulations as prescribed in Table 1.3.1-1.
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Table 1.3.1-1
List of Relevant Laws and Regulations

Category

Relevant laws and regulations

Asian Development Bank (ADB)

ADB Safeguard Policy Statement (2009)

ADB Access to Information Policy (2018)

ADB Social Protection Strategy (2001)

ADB Policy on Gender and Development (1998)

World Bank Group

IFC Performance Standards (2012)
IFC General EHS Guidelines (2007)
IFC EHS Guidelines for Electric Power Transmission and Distribution (2007)

International Conventions

International Union Conservation of Nature; IUCN (2022)

Convention on International Trade in Endangered Species of Wild Fauna and Flora; CITES
International Labor Organization (ILO) Convention No. 29 - Forced Labor Convention (1930)
International Labor Organization (ILO) Convention No. 100 — Equal Remuneration Convention (1951)
International Labor Organization (ILO) Convention No. 105 — Abolition of Forced Labor Convention (1957)
International Labor Organization (ILO) Convention No. 138 - Minimum Age (1973)

International Labor Organization (ILO) Convention No. 182 — Worst Forms of Child Labor Convention (1999)
International Labor Organization (ILO) Convention No. 167 — Safety and Health in Construction (1988)

Regulations enacted by regulatory agencies

1. Preparation of the Code of Practice (CoP)
report

Energy Industry Act B.E. 2550 (2007)

Regulation of the Energy Regulatory Commission Re: Criteria for Preparing Code of Practice Report and
Monitoring Report for the operation of electricity production, B.E. 2565 (2022)

Regulation of the Energy Regulatory Commission Re: Criteria, Procedure and Condition for Determining
the Location and Environmental Conditions of Power Plants for the issuance of a license of electricity
production, B.E. 2564 (2021)

Regulation of the Energy Regulatory Commission Re: Opinion Hearing and Understanding with the
Public and Stakeholders for the issuance of a license of electricity producer, B.E. 2565 (2022)
Regulation of the Energy Regulatory Commission Re: Standards for Safety, Environment and Sewage
Management of Power Plants, B.E. 2564 (2021)

2. Construction of Transmission Line

Provincial Electricity Authority Act (Version 4) B.E.2542 (1999).
Announcement of the Provincial Electricity Authority Re: Principles of Compensation or Assistance
Costs for Humanitarian Purposes to External Individuals B.E. 2564 (2021).

Environmental Quality Standards

1. Ambient Air Quality

Announcement of the National Environmental Board No.10 Re: Ambient air quality standards. B.E.2538
(1995)

CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT)
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Category

Relevant laws and regulations

Announcement of the National Environmental Board No.24 Re: Ambient air quality standards, B.E.2547
(2004)
Announcement of the National Environmental Board No.28 Re: Ambient air quality standards, B.E.2547
(2004)

Noise

Announcement of the National Environmental Board No.15 Re: Ambient noise level standards, B.E.2540
(1997)

Announcement of the National Environmental Board No.29 Re: Disturbance noise level, B.E.2550 (2007)
Announcement of Pollution Control Department Re: Sampling Procedure for Background noise level and
Noise level without any interference, Sampling and Calculation Procedure for Noise level with
interference, Calculation Procedure for Disturbance noise level, and Form of Disturbance noise level,
B.E.2565 (2022)

Surface Water Quality

Announcement of the National Environment Board No. 8 Re: Surface Water Quality Standards, B.E.2537
(1994)

Effluent Water Standard

Announcement of the Ministry of Natural Resources and Environment Re: Standards for controlling
wastewater drainage from power plants, B.E. 2565 (2022)

Announcement of the Ministry of Industry Re: Establishment of Factory Sewage Control Standards, B.E.
2560 (2017)

Ministerial regulations Re: Prescribing rules and forms of statistics and data collection Preparation of
detailed records and a summary report of the performance of the wastewater treatment, B.E.2555 (2012)
Ministerial regulations No.63 (B.E.2551 (2008)) Re: based on the enactment of building control, B.E
2522 (1979)

Waste Management

Regulations of the Energy Regulatory Commission Re: Standards for Safety, Environment and Sewage
Management of Power Plants, B.E. 2564 (2021)
Notification of the Ministry of Industry Re: Management of Waste or Unusable Materials, B.E. 2566 (2023).

Soil Quality

Announcement of National Environmental Board No.25 Re: Soil quality standards, B.E.2564 (2021)

Health and Safety

National Health Act B.E.2550 (2007)
Occupational Health and Safety and Working Environment Act B.E.2554 (2011)
Hazardous Substances Act B.E 2535 (1992)

Labor Welfare

Ministerial Regulation Re: Labour Welfare Provision in an Establishment B.E. 2548 (2005)
Ministerial Regulation on the Prescribing of Standard for Administration and Management of Occupational
Safety, Health and Environment Regarding Fire Prevention and Suppression B.E. 2555 (2012)
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1.3.2  Project Developer Policy Statement on Environmental and Social
Management, Biodiversity and Human Rights Aspects

As Gulf Energy Development PCL. (GED) environmental and social management
(E&S) policy applies to all members of Gulf Group of Companies, Breeze and Shine Power
Co., Ltd., a subsidiary of GED, is required to apply the E&S policy which have been posted

on GED’s website, details as following.

1.3.2.1 Environmental and Social Management

Gulf Energy Development Public Company Limited recognizes the importance of
conducting business with environmental and social responsibility while working to reduce
negative impacts along the value chain, from project planning and development to
operations and maintenance to decommissioning, and including related business and
support activities such as supplier selection and procurement, distribution and logistics,
mergers and acquisitions, and managerial and administrative activities. The Company shall

strive to do so with a focus on the following areas.

(1)  General Provisions

1) The Company shall implement and maintain an environmental and
social management system (ESMS) covering key issues as outlined in the Company’s
Sustainability Framework as well as context-specific issues where required, and will work
to continuously improve its environmental and social management performance
throughout the organization.

2) The ESMS shall cover all businesses under the Company, including any
sites under the Company’s management, and shall apply to all key business activities
including: due diligence and feasibility studies, mergers and acquisitions, project
implementation, operations, logistics and transmission/distribution, and decommissioning,
as well as goods and services provided to the Company.

3) The Company shall comply with relevant national laws at a minimum,
and shall strive to comply with other applicable national and international environmental
and social safeguard requirements or other relevant regulations related to environmental
and social management.

4) The Company shall collaborate with, and communicate its
commitments and expectations to, key counterparties, including contractors, suppliers and
business partners, as well as other stakeholders throughout the Company’s value chain, to
encourage increased awareness of environmental issues, develop greater understanding of
the Company’s environmental and social management policy, and improve environmental

and social management performance within the Company and among its stakeholders.
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5) The Company shall ensure appropriate and sufficient training related to
environmental and social management for its employees on a regular basis, and collaborate
with key counterparties and stakeholders to ensure contractors, suppliers or other
individuals under the Company’s responsibility receive appropriate and sufficient training
on relevant issues.

6) The Company shall incorporate environmental and social issues,
including occupational health and safety issues, into its risk management process, and shall
strive to develop appropriate risk prevention and mitigation measures including
establishing emergency and business continuity plans.

7) The Company shall establish a procedure to investigate any major
incidents related to environmental, social or safety issues in order to determine the cause,
identify impacts, develop remediation plans, develop prevention and mitigation plans, and
communicate lessons learned throughout the organization for future improvement. The
Company’s Executive Committee shall have the authority to designate the investigation
team, consider the findings of the investigation, and, in the event of wrongdoing, determine
the appropriate punishment and/or remediation as required.

8) The Company shall monitor and review its environmental and social
management performance on a regular basis, and report on the performance to the
Company’s management and Board of Directors at least quarterly, as well as disclose
information about the Company’s environmental and social management performance to

key stakeholders and/or publicly, where appropriate.

(2) Environmental Management

1) The Company shall comply with applicable local, national and/or
international environmental laws at a minimum, and shall strive to operate in accordance
with internationally-accepted standards and regulations for environmental management.

2) The Company shall establish clear processes and procedures for
environmental management to be implemented within the organization and within its
projects, and shall regularly review and revise such processes and procedures at least
annually and whenever a major change or event occurs.

3) The Company may set environmental performance targets for specific
issues or areas of operation, such as waste and/or emissions reduction targets, and shall
regularly monitor its environmental performance with the aim of continuous improvement
in environmental management.

4) The Company shall consider key issues such as biodiversity, waste

management, greenhouse gas emissions, air emissions, water management, resource
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management, and impacts to local communities and/or ecosystems as part of its
environmental management.

5) The Company shall establish an environmental monitoring committee
or shall designate an environmental team to monitor environmental performance and
identify any potential environmental issues for the Company or its projects that need to be
managed.

6) The results of the environmental performance monitoring shall be
reported to the Company’s management and the Board of Directors on a regular basis, and
reported to relevant management or Board committees and external entities as required.
The Company’s environmental performance may also be disclosed through public channels

where appropriate.

(3) Social Management

1) The Company shall consider key issues such as human rights, diversity
and non- discrimination, labor rights, occupational health and safety, and community
relations as part of its social management.

2) The Company shall comply with applicable local, national and/or
international laws related to occupational health and safety, labor rights, and other social
issues at a minimum, and shall strive to operate in accordance with internationally-accepted
standards and regulations for occupational health and safety management, human rights,
and labor rights.

3) The Company shall establish clear processes and procedures for
occupational health and safety management to be implemented within the organization and
within its projects, and shall regularly review and revise such processes and procedures at
least annually and whenever a major change or event occurs.

4) The Company may set social performance targets for specific issues or
areas of operation, including a zero-accident target in relation to occupational health and
safety, and shall regularly monitor its performance with the aim of continuous
improvement in social and occupational health and safety management.

5) The Company shall establish an occupational health and safety
committee or shall designate a safety team to monitor occupational health and safety
performance and identify any potential safety issues that need to be managed for the
Company, its projects, its employees, or other individuals under the Company’s
responsibility. Prioritization of issues, along with management and action plans, shall be
developed in consultation with the Company’s employees, contractors, workers, and/or

their representatives to ensure key issues are addressed.
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6) The Company shall provide appropriate and sufficient training and
capacity-building related to social and occupational health and safety issues for its
employees, contractors, and other individuals under the Company’s responsibility.

7) Theresults of the social and occupational health and safety performance
monitoring shall be reported to the Company’s management and the Board of Directors on
a regular basis, and reported to relevant management or Board committees and external
entities as required. The Company’s social performance may also be disclosed through

public channels where appropriate.

1.3.2.2 Biodiversity

GED will:

(1) Ensure governance of biodiversity at the executive and Board levels.

(2) Provide a framework for the management of biodiversity based on the
mitigation hierarchy (avoid, minimize, remediate, offset), taking into account both direct
and indirect drivers that result in biodiversity or ecosystem change, covering: a. Objectives
and strategy b. Study and research c. Risk assessment d. Action plans e. Monitoring and
assessment.

(3) Comply with laws and regulations governing biodiversity conservation
areasl, avoiding operational activities in areas with high biodiversity importance where
possible and appropriate, and apply the precautionary principle in its decision-making
process as appropriate.

(4) Integrate biodiversity management in the Company’s environmental and
social management system, including ensuring that issues related to biodiversity are
monitored and managed throughout the lifespan of projects, from conception to retirement.

(5) Undertake and/or support actions, such as reforestation, to preserve
biodiversity with no net loss and no net deforestation, where necessary, appropriate and
feasible.

(6) Engage with external parties and relevant stakeholders, including the
Ministry of Natural Resources and Environment, to develop appropriate biodiversity action
plans for the Company’s operations where required

(7)  Support education and advocacy related to environmental responsibility:

1) Among all departments and at all levels within the Company.
2) Among external stakeholders including business partners, suppliers,

contractors, and the communities in which the Company operates.
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1.3.2.3 Human Rights
Gulf Energy Development Public Company Limited is aware of the importance
of respecting and upholding the human rights of its stakeholders and the general society,

and shall strive to do so with a focus on the following areas.

(1) General Provisions

1) The Company shall support a human rights due diligence process to
engage with its stakeholders to identify, assess, manage, and, where applicable, prevent or
mitigate human rights risks and related issues in key areas including within the Company,
in its projects, and within the local communities where the Company operates.

2) The Company shall ensure fair and equal treatment of stakeholders,
respecting the diverse nature of people, and placing emphasis on avoiding discrimination
based on sex, gender, age, race, ethnicity, religion, nationality, and any other non-merit-
based attributes.

3) The Company shall communicate its commitments and expectations
regarding human rights to its stakeholders through the appropriate and relevant channels.

4) The Company shall provide appropriate reporting and whistleblowing
channels as well as a clear grievance mechanism to manage any such reports, including

managing fair and equitable remediation where necessary and appropriate.

(2) Within the Company and Its Projects

1) The Company respects labor rights and complies with labor laws,
including complying with regulations regarding appropriate working hours and conditions,
relevant freedoms and collective rights as appropriate, as well as supporting appropriate
welfare benefits and compensation for employees beyond the legal minimum wage.

2) The Company shall support gender equality and women’s rights,
including supporting equal pay for equal work based on a non-discriminatory, merit-based
performance evaluation process.

3) The Company shall provide and maintain a safe and healthy workplace
for employees with consideration for all aspects of employee well-being (including
physical, mental, emotional, social well-being), and comply with applicable safety and
health laws and regulations.

4) The Company shall maintain a ZERO TOLERANCE POLICY

regarding child labor, slave labor, forced labor, or any form of human trafficking.
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(3) Stakeholders and the General Society

1) The Company shall support human rights throughout its value chain
through monitoring and advocacy, including educating and/or advocating for human rights
both within the Company and among external stakeholders including business partners,
suppliers, contractors, and the communities in which the Company operates.

2) The Company shall support corporate social responsibility programs
and initiatives that promote human rights, with a focus on education, health, work and
environmental protection, for children, local communities and the general society. These
commitments shall be undertaken within the framework of sustainability and good
corporate social responsibility to ensure that the Company continues to create a positive
impact in all spheres where it operates.

3) These commitments shall be undertaken within the framework of
sustainability and good corporate social responsibility to ensure that the Company

continues to create a positive impact in all spheres where it operates.

14 SCREENING AND SCOPING OF ENVIRONMENTAL AND SOCIAL
IMPACTS

(1) Study of Project Description

The study of project description includes examining the solar power plant
characteristics and its components (workers’ camp and transmission line), infrastructures,
environmental management system, and project safety aspects. This information serves as
a fundamental basis for assessing environmental impacts and determining environmental
prevention and mitigation measures. The study in details shall cover Project location,
project components, production process, utility systems (water and energy systems),
pollutants and management systems (air pollutants, water pollutants, waste, and noise), as
well as corporate social responsibility plan in addressing complaints and community

relations.

(2) Study of Existing Environmental Conditions
The study of the existing environmental conditions within the Project area
and its surrounding consists of four aspects: physical environmental resources, biological

environmental resources, human use values, and quality of life values.
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The study shall be conducted in the following steps;

1) Reviewing topographical information, which includes topographical
maps, aerial photographs, satellite imagery, and relevant documents, as well as various
study reports related to the Project area and its vicinity.

2) Conducting additional field surveys to collect environmental quality

data, such as air quality, noise level, land use, terrestrial ecology, and transportation.

(3) Stakeholder Engagement
Stakeholder engagement to increase awareness and understanding within an
area of the radius 3 kilometers from the Project boundary shall be conducted. This activity
shall provide an opportunity for the public and stakeholders to participate and contribute

their opinions or valuable information for the Project's implementation.

(4) Environmental and Social Impact Assessment
Environmental and social impact assessment shall consider Project proposal
in construction, and operation phase. The assessment shall comprehensively undertake for
all four aspects (physical environmental resources, biological environmental resources,
human use values, and quality of life values) and both assess direct or indirect, short and

long term positive and negative impacts.

(5) Provision of Environmental and Social Mitigation and Monitoring

Measures

The following mitigation and monitoring measures shall be provided;

1) Environmental and Social prevention and mitigation measures for
construction phase

2) Environmental and Social prevention and mitigation measures for
operation phase

3) Environmental and Social monitoring measures for construction phase

4) Environmental and Social monitoring measures for operation phase

The Project life cycle can be divided into 2 main phases: construction phase and
operation phase. During these phases there are main activities that may affect certain

environmental and social components which can be scoped as shown in Table 1.4-1.
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Table 1.4-1

Screening and Scoping of Environmental and Social Components

Phase

Result of Screening and Scoping

Construction phase

- Land acquisition

- Site preparation

- Transport and stockpiling of construction
materials and equipment

- Construction of building

- Installation of supporting structures,
invertors, solar modules, substation, and
transformer

- Soil

- Climate change risk

- Air quality

- Noise

- Surface water quality

- Terrestrial ecology

- Aquatic biological resources
- Socio-economic

- Public health

- Human rights risk

- Occupational health and safety
- Land use

- Land transportation

- Solid waste management

- Wastewater management

Operation Phase
- Electricity production
- Transmission line

- Climate change risk

- Surface water quality

- Flood risk

- Electromagnetic field

- Terrestrial ecology (Wildlife)
- Aquatic biological resources
- Socio-economic

- Public health

- Human rights risk

- Occupational health and safety
- Land transportation

- Solid waste management

- Wastewater management

- Water drainage

- Major hazard
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1.5 PROJECT CATEGORIZATION

According to the ADB’s SPS, Equator Principle 4 and IFC, the definition for

project categories is defined as following.

Category A — Projects with potential significant adverse environmental and
social risks and/or impacts that are diverse, irreversible or
unprecedented. These impacts may affect an area larger than the
sites or facilities subject to physical works. An environmental
impact assessment is required;

Category B — Projects with potential limited adverse environmental and social
risks and/or impacts that are few in number, generally site-specific,
largely reversible and readily addressed through mitigation
measures. An initial environmental examination is required; and

Category C — Projects with minimal or no adverse environmental and social risks
and/or impacts. No environmental assessment is required although

environmental implications need to be reviewed.

Based on the preliminary assessment of impact significance of each

environmental aspects, the determination of the Project category is as follows:

Environment: After screening and scoping the initial Project activities and
impacts, it can be concluded that construction activities, primarily related to site
preparation and workforce presence, may lead to minor environmental and social impacts.
For operation activities, relying on solar radiation for electricity production, shall not
significantly contribute to environmental concerns. The primary source of pollution during
the operation phase is attributed to workforce consumption (such as wastewater and general
waste) and hazardous waste (from damaged solar panel). Moreover, the Project is not
located within or near the protected environmental or wildlife areas, in compliance with
both national and international standards, nor within the potentially valuable resource
areas. In summary, it has been observed that the project's activities will result in limited
impacts that are site specific and can be managed through project environmental and social
management plan, both during the construction phase and operation phase. As such, the
Project, is categorized as "Category B" under ADB's Safeguard Requirement 1:

Environment.
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Involuntary Resettlement: Regarding involuntary resettlement, the Project
secured land tenure through agreements and land purchases from private landowners.
Based on SCA report, it can be concluded that landowners were involved in the land
acquisition process from the start since they were informed of the objective of the
acquisition. They also have the option of accept or reject the offer. Previous land use was
agriculture area and in the land sale agreement specified that the lands were sold without

any buildings; therefore, there was no physical replacement.

The fair price was established during the price negotiation process during land
purchase. Furthermore, a land sale agreement signed in the presence of Suphanburi
Provincial Land Office officials stated that the seller agreed to sell the land at the purchase
price. There are no grievances regarding the payment made to the landowners. Even though
there were land users after the lands were acquired, they were notified of the Project's
construction schedule so that he could harvest his crop before the Project begin

construction. As of December, B.E. 2566 (2023), all users have vacated the area.

According to the SCA, the land acquisition had no impact on the landowners' well-
being and even improved their livelihood. All landowners indicated that since selling their
land, they have a better living so, land purchase did not lead to physical and economic

displacement.

As for the Project’s transmission line with a total length of 4.5 kilometers, it is
under responsibility of the Provincial Electricity Authority (PEA) to construct, operate and
maintenance. In order to minimize the impact of the electrical transmission line installation
activity on the community, the transmission lines will be placing within the Right of Way
(RoW). However, if the construction method for the transmission line requires clearing
encroachments within the right-of-way or could lead to disputes with neighboring
residents, PEA will modify the construction approach to avoid impacts. Thereby no

physical displacement or involuntary resettlement occurs from the Project.

Consequently, it can be concluded that the Project is classified as “Category C”’!
for involuntary resettlement, under ADB's Safeguard Requirement 2: Involuntary

Resettlement.

! Category C. A proposed project is classified as category C if it has no involuntary resettlement impacts. No
further action is required.
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Indigenous Peoples: The Project's location and surrounding area have no history
of settlements by ethnic groups or indigenous peoples (IPs). From the ethnic group
database of the Princess Maha Chakri Sirindhorn Anthropology Centre (Public
Organization), there was no reported that any indigenous ethnic group communities were
established in the area of Doem Bang Nang Buat District. COT also asked the village
headman in the Project area, all of them explained that there are no indigenous peoples or
other ethnic minority in the area, thus confirming the desk review information attained
from the Princess Maha Chakri Sirindhorn Anthropology Centre. It can be concluded that
the Project is classified as “Category C” for indigenous Peoples, under ADB’s Safeguard

Requirement 3: Indigenous Peoples.
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CHAPTER 2
PROJECT DESCRIPTION

The Project has planned installed capacity of 144.000 MWac (199.456 MWp) within
the area of 1,683,133.60 square meters (1,051.96 rais). Project location is in Moo 8, Nong
Krathum Sub-district, Doem Bang Nang Buat District, Suphanburi Province (Geographic
coordinates 47P 588287 E, 1647006 N). The Project is a solar power generation using
photovoltaic (PV) solar panel technology with battery energy storage systems. The electricity
will be transferred via a 115 kV high-voltage transmission line from the Project to Doem Bang

Nang Buat Provincial Electricity Authority Station at about 42 kilometers from the Project site.

2.1 PROJECT LAYOUT AND UTILIZATION

The Project covers an area of 1,683,133.60 square meters, equivalent to
approximately 1,051.96 rais. Detail of the land title deeds are shown in Figure 2.1-1. For
the proportions of land use within the Project area are detailed in Table 2.1-1. The Project
layout and schematic design have been developed in compilation with the engineering and

safety standards. Project layout is shown in Figure 2.1-2 (Appendix 2-1).

Table 2.1-1
Land Use Proportions within the Project Area
Area Slz'e
Sq.m. Rai Percentage

1.  Power Generation Area (area for solar panels, | 1,113,605.60 696.00 66.16
inverters, BESS, and substations)
2. Control Building Area 288.00 0.18 0.02
3. Spare Parts, Equipment, Waste and Material Storage, and Maintenance Area
3.1 Spare Parts and Equipment, Maintenance Area 20.0 0.013 0.001
3.2 Waste and Material Storage Area 20.0 0.013 0.001
3.3 Service Office Area 80.0 0.05 0.005
4.  Green Area 1,544.00 0.97 0.09
5. Buffer Zone Area * 61,961.00 38.73 3.68
6.  Switchyard or Substation Area 1,815.00 1.13 0.11
7. Open Space, Roads, Walkways, and Parking 496,989.20 310.62 29.53
8. Support and Production-Related Area 4,800.00 3.00 0.29
9.  Other Areas (Pond, Existing Drain) 2,010.80 1.26 0.12
Total 1,683,133.60 1,051.96 100.00

Remark: Buffer zone refers to green area that will be located in between fence and road in whole Project area.
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[This information has been removed as it falls within the exceptions to disclose specified in
paragraph 17(2) of ADB's Access to Information Policy.]

Figure 2.1-1 Project’s Land Title Deeds
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2.2 PROJECT COMPONENTS

2.2.1 Power Generation Area

The Project, a ground mounting solar farm, generates electricity from solar power
using photovoltaic modules and battery energy storage system (BESS) with capacity of
144.000 MW c (199.456 MWp) covering the area of 1,683,133.60 square meters (1,051.96
rais) in Nong Krathum Sub-district, Doem Bang Nang Buat District, Supanburi Province.
Main components of the Project consist of photovoltaic (PV) modules, inverter, transformer,

22 kV switchgear, battery energy storage system (BESS), substation, and cables.

Electricity production from solar energy involves the use of equipment to convert
solar energy into usable electrical power. The Project utilizes photovoltaic (PV)
technology, specifically Monocrystalline Silicon solar cells. The Project has approximately
329,680 PV modules, resulting in an annual electricity production capacity of
approximately 334.904 billion units. These PV modules consist of solar cells made of
semiconducting material capable of directly converting solar energy into electricity. The
electrical current output depends on the efficiency, surface area, and intensity of solar
radiation incident on the solar cell surface. The electricity generated by the PV modules is
then directed to a combiner box and converted from direct current to alternating current
using inverters. Afterward, the electrical energy is transformed from 800 V to 22 kV using
main transformers before being transmitted through 115 kV transmission lines to the
Provincial Electricity Authority (PEA) grid. The total length of the transmission line is 4.5
kilometers, from a substation in the Project area connecting to the existing 115 kV
transmission system at the intersection of Highway 3350. The Project features a real-time
electricity production data display system accessible via the Project's intranet. The Project
plans to commence commercial electricity supply to the Provincial Electricity Authority
(PEA) in December B.E. 2567 (2024). However, transmission line is considered as

associated facility.

Additionally, the Project includes a Battery Energy Storage System (BESS) with
a capacity of 2.752 MWh, consisting of 42 sets of batteries. The BESS 1is responsible for
storing excess electricity generated. Excess electricity produced is sent to a 22 kV
switchgear, where it undergoes voltage conversion to 900 V. The electricity flow is
controlled by Power Conversion Systems (PCS) within the BESS. During periods of low
electricity production, electricity stored in the batteries is sent back to the 22 kV

switchgear. Subsequently, the electricity is transmitted via 22 kV transmission lines to the
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main transformers and then through 115 kV transmission lines to the Provincial Electricity
Authority (PEA) for distribution. Details of the Project's electricity production system is
provided in Figure 2.2.1-1 (Appendix 2-2).

Energy Source
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Figure 2.2.1-1 Electricity Production Process

The Project has chosen solar panels that adhere to the International
Electrotechnical Commission (IEC) international standards for electrical, electronic, and
related technologies. IEC standards are internationally recognized in the field of electricity.
For other production equipment, the Project has selected devices that meet IEC standards

or equivalent standards. Details are provided in Table 2.2.1-1.
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Table 2.2.1-1

Electricity Production Equipment, Installed Capacity, and Design Standards

Detail Amount Unit Standard
1. Capacity
- PV Module 199.456 MWp MW
199,456.000 kVA
- Inverter 144.000 MW ac MW
144,000.000 kVA
2. Electricity generation per year 334.904 GWh/year
3. Solar Module, 605-Watt Monocrystalline 329,680 Module - IEC61215
Silicon - 1EC61730
- 1S09001:2015
- ISO14001:2015
4. Inverter
- 300 kVA 480 Unit - 1EC 62109
- 1EC 61727
- IEC 62116
5. 3.437 MVA Transformer 48 Unit - IEC 60076
6. 90 MVA Transformer 1 Unit - IEC 60076
7. 22 kV Indoor Switchgear 18 Cabin - IEC 62271-200
- Regulation on Regional Electricity, which deals with the
requirements for connecting to the power grid, B.E. 2559
(2016).
8. 2.752 MWh BESS 42 Unit - IEC 61000
- 1EC 62619
- 1EC 62271-200
9. Power Conversion System (PCS) 21 Unit - SC2500UD
10. Cable
- AC cable 1 Unit - IEC 60228
- DC cable 1 Unit - IEC 60502
- PV cable 1 Unit - TIS 2341-2555
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2.2.1.1 Photovoltaic (PV) Modules

The Project will use 329,680 605-Watt monocrystalline silicon photovoltaic (PV)
modules will be installed. The modules used are compliant with IEC 61215 and IEC 61730.
The estimated annual output is 334.904 GWh (Appendix 2-3). Each solar panel has
dimensions of 1.134 meters in width, 2.465 meters in length, and a thickness of 30
millimeters, weighing 34.6 kilograms. These panels can operate in temperatures ranging

from -40 to 85 degrees Celsius.

2.2.1.2 Mounting Structures
The PV will be installed on ground mounting structures and will face South with
a 10-degree tilt from the horizontal solar panel. The mounting structure is built to withstand

wind shear and other outside forces. Figure 2.2.1.2-1 depicts a typical mounting structure.

South direction
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Figure 2.2.1.2-1 Ground Mounting Structure Facmg South Dlrectlon

2.2.1.3 Inverters

An inverter is the device which converts direct current (DC) to alternate current
(AC). The Project uses 480 units of outdoor type 300 kVA string inverter, with maximum
output current capacity 238 Ampere. Inverters will be installed near the solar panel
mounting structures according to IEC 62109, IEC 61727, and IEC 62116 standards
(Appendix 2-4).
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2.2.1.4 Transformers

The Project has 48 units of 3.437 MVA transformer are installed to transform
voltage to 22 kV and further reduced to 115 kV by a 90 MVA transformer at the substation
for grid feeding. All transformers comply with IEC 60076 standard with above 99%

efficiency (Appendix 2-5 Transformer specification).

2.2.1.5 Switch Gears

The Project has 18 units of indoor 22 kV switch gear consisting of disconnecting
switches, fuse, or circuit breakers are employed. Switch gear controls and protect
equipment in case of abnormality or equipment malfunction occurs in the electricity
generation process. They are designed to meet IEC 62271-200 and Provincial Electricity
Authority Regulations on Power Network System Interconnection Code B.E. 2559 (2016).

2.2.1.6 Battery Energy Storage System (BESS)

The Project has 42 units of 2.751 MWh Lithium-Ion battery with a lifetime of 15
years. BESS is served as an energy storage buffer to reduce inconsistency in power generation
of the power plant so that the plant can feed the electricity into the grid steadier, reducing power
generation variation between daytime and nighttime. BESS is designed to meet IEC 61000,
IEC 62619, and IEC 62271-200 standards (Appendix 2-6 BESS specification).

2.2.1.7 Power Conversion System (PCS)
Power Conversion System (PCS) is the system to control and regulate energy

storage system is designated to comply with SC2500UD standards.

2.2.1.8 Electrical Substation

The electricity generation process starts when sunlight, which is an
electromagnetic wave, comes in contact with PV modules, which are semiconductor. The
contact will cause positive and negative charged particles to move in opposite directions.
The movement of such positive and negative charged particles generates direct current
power. Such DC power will be supplied to a device called "inverter" to convert direct
current into alternating current, then sent to the transformer to convert to high voltage.
Some portion of the electric power will be supplied to the supply system to distribute
electric power to the Electricity Generating Authority of Thailand (EGAT). The excess
electricity generated will be supplied to the 22 kV Switchgear, then adjust the voltage with
a transformer from 22 kV to 900 V, control the supply of electrical energy with the Power
Conditioning System (PCS) to store the power in the battery energy storage system
(BESS).
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During periods when electricity generation is low, or electricity generation from
solar energy is not possible, such as at nighttime, the electric energy stored in the BESS is
returned to the 22 kV switchgear. After that, the power from the 22 kV switchgear will be
supplied through the 22 kV transmission line to the main transformer and to the 115 kV
transmission line in order to supply power to EGAT (Appendix 2-2).

2.2.1.9 Cabling

The connection of the solar energy production system with the power distribution
system of the Provincial Electricity Authority (PEA) is designed with inverters, which are
devices used to convert direct current electricity from the production system into
alternating current electricity for supply to the distribution network. In this regard, the
connection with the PEA distribution network will adhere to the electrical installation
standards for Thailand, established by the Engineering Institute of Thailand under the
Royal Patronage (Standard TIS 022001-22). The installation will be supervised by licensed
Control System Engineers specializing in electrical power, as stipulated by the Professional
Engineers Act of 2542 B.E. The following are necessary descriptions of cabling of the
Project (Appendix 2-7):

- DC low voltage PV cable complies with EN 50618 standard.

- SAC power cable for transmission line 22 kV complies with TIS 2341-2555.

- AC medium voltage power cable, AC low voltage power cable, and control

cable comply with IEC 60502.

2.2.1.10 Communication

The Project shall establish communication channels during construction phase
through telephone, postal mail, email, or community relations officers. Additionally, the
Project shall communicate through the available communication channels to the local

residents. In the Project area, an on-site local radio communication system will be prepared.

During operation phase, The Project shall provide basic telephone and mobile
phone communication channels. Additionally, for on-site communication, a local radio
communication system will be established. Furthermore, to facilitate data communication,
the Project shall prepare an internet connection system to send and receive information and

access relevant agencies.

2.2.1.11 Site Security and Fencing
The Project site will be surrounded by a barb wire fence and has an installed

CCTYV and a security guard on duty.
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2.2.1.12 Access Road

The Project site location can be accessed via National Highway 3350 and Rural
Highway 4086. Both are paved with asphalt concrete, 6 meters wide, 2 lanes, with 1.5
meters shoulder on each side. Internal roads and parking areas take up 29.54% of the entire

Project area.

2.2.2  Transmission Line

The Project involves the construction of a 115 kV transmission line (TL). The
total length of the transmission line is 4.5 kilometers, starting from a substation from the
Project area connecting to the existing 115 kV transmission system of the Provincial
Electricity Authority (PEA) at the intersection of Highway 3350. The TL will be
constructed, owned and operated by PEA. It is noted that the TL will not be financed under
the financing arrangements with the Lenders and will therefore be considered as Associated

Facility.

In order to minimize the impact of the electrical transmission line installation
activity on the community, the transmission lines will be placing within the Right of Way
(RoW) (Figure 2.2.2-1). The Table 2.2.2-1 presents a comprehensive summary of

transmission line features.

Table 2.2.2-1
Description of Transmission Line

Detail Transmission Line
Owner Provincial Electricity Authority (PEA)
Location Right of Way (RoW) along the public roads is required for the construction

of'a 115-kV transmission line. The transmission line spans a total length of

4.5 kilometers, starting from the project’s substation and connecting with

the existing 115-kV transmission line of PEA.

Components 1. Transmission Line: 400 square millimeters All Aluminum Conductor (AAC).

2. Transmission Circuit: Single circuit, Double conductor.

3. Electricity Poles: Reinforced concrete poles with a height of 22 meters,
and about 0.9 x 2.2 x 3.0 meters (width x length x depth) of foundation
dimensions. Distance between the pole is approximately 80 meters.

Study area and affected 100-m. from the transmission line route, covering 4 villages in

villages Nongkrathum Sub-district, Doem Bang Nang Buat District, Suphanburi.

Nong Krathum Sub-district Municipality

- Moo 1 Ban Non Krathum

- Moo 2 Ban Non Krathum

- Moo 3 Ban Nong Po

- Moo 8 Ban Nong Hin
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Figure 2.2.2-1 Project’s Transmission Line Route
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2.2.2.1 Approach of Transmission Line Construction

The power transmission lines will be constructed within the right-of-way of the
public roads with 2 following approaches:

1)  Construction within the area where PEA’s power lines exist will be done
using two approaches:

- Construction of new utility poles for the 115 kV power transmission

lines, which will replace the existing utility poles for the PEA's 22 kV power transmission
lines. The original 22 kV electricity transmission lines will be relocated to the new utility

poles (as shown in Figure 2.2.2.1-1).

Relocate 22-kV

transmission lines to the

Figure 2.2.2.1-1 Example of the Construction of utility poles for 115 kV transmission

line to replace the existing PEA utility poles

- Construction of new utility poles for the 115 kV power transmission
lines along the same alignment as the existing utility poles for the PEA’s 22 kV power
transmission lines, without displacing the old PEA power transmission lines (as indicated
in Figure 2.2.2.1-2).

2)  In areas where there are no existing power transmission lines within the
right-of-way, new utility poles and power transmission lines will be constructed along the

right-of-way, as shown in the example of the utility pole alignment in Figure 2.2.2.1-3.
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An existing utility pole
for 115 KV transmission

. A new utility pole for =
115 kV transmission

An existing RoW of
apublic road

Figure 2.2.2.1-2 Example of the construction of utility poles for 115 kV transmission

line in the same alignment as the existing PEA utility poles

A new utility pole for
115 kV transmission

-

An existing RoW of
a public road

Figure 2.2.2.1-3 Example of the construction of utility poles for 115 kV transmission

line in areas where there are no existing utility poles

2.2.2.2 Procedure of Transmission Line Construction

The construction of the Project's transmission line falls under the purview of the
PEA and will occur within the restricted right-of-way of public roads, which is under the
jurisdiction of the Department of Highways or the Department of Rural Roads or local
administrative organizations. The PEA is responsible for obtaining the appropriate
permissions from those agencies. The following are the procedures to be followed when
designing and constructing power transmission lines in accordance with regulations of the
Provincial Electricity Authority for the Establishment of Electrical Systems in B.E. 2559
(2016):
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1)  Supplement the physical site survey with data and maps obtained from the
Geographic Information System (GIS) of the electrical system.

2)  Conduct an examination and assessment of the tangible site conditions in
order to utilize the information in the design and creation of plans. The plans ought to align
with the existing conditions of the site.

3)  For design purposes, coordinate with pertinent government and private
sector agencies to obtain information regarding right-of-way areas.

4)  Assess site conditions with respect to diverse impediments, including
communication lines, fiber optic cables, and water drainage pipelines, in order to precisely
delineate the electrical system configuration.

5)  Obtain permission or consent from the respective landowners or agencies
prior to constructing the electrical system or cutting down trees, branches, or roots in
government agency areas traversed by construction projects. Such restricted areas consist

of national highways, railway tracks, irrigation zones, forest preserves and more.

[This information has been removed as it falls within the exceptions to disclose specified in

paragraph 17(2) of ADB’s Access to Information Policy.]

During construction, issues arising will be

monitored, the Project will coordinate with PEA to ensure resolution.

2.2.2.3 Stakeholder Engagement for Transmission Line

Engagement regards to the transmission line will be conducted by PEA as
developer and owner of the TL. Hence, the engagement will be conducted by PEA as
follow.

1)  Typically, PEA notifies those living along the planned transmission line
route in proper time before construction begins.

2)  PEA will seek permission from authorities responsible for managing Right-
of-Way (RoW) areas for use of land for construction and for cutting trees or roots within

the RoW.

2.2.2.4 Compensation for Damages Caused by PEA's Operations
PEA indicated that in the event that the construction of the TL requires clearance or

removal of encroaching structures, plants, trees within the Right-of-Way (RoW) or generates
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disputes with neighboring residents, PEA will try to alter the design to avoid such clearance.
In the event that the removal of encroachment is unavoidable, PEA will request that the RoW

agencies, such as the Department of Highways to negotiate with the land user to remove their
structures. [This information has been removed as it falls within the exceptions to disclose

specified in paragraph 17(2) of ADB’s Access to Information Policy.]

For damages caused to properties and assets within local ownership (outside of
RoW), compensations can be claimed from PEA in accordance with the Provincial
Electricity Authority Act (Version 4) B.E. 2542 (1999), stating: if there is any damage to
the owner or possessor of an immovable property or a holder of other right as a result of
the act officials from construction and maintenance of the electric energy transmission

system, such person may claim compensation from PEA.

The compensation will be paid in accordance with the Provincial Electricity
Authority's Regulations Concerning the Practice of Compensating for Damages or
Providing Humanitarian Assistance to External Parties, B.E. 2564 (2021), state that in
cases where damage is caused by a tortious act of PEA or arises from the performance of
duties by its employees or workers, the following procedures should be undertaken:

1) In the event that an external party's property is damaged, consideration
should be given to deducting depreciation according to the condition of the property or
using the market price at the time of the incident as part of the assessment before proposing
to the authorized person to approve the payment of damages.

2) In cases where an external party is deceased and the heirs make a claim for
damages from PEA, the authorized person should provisionally approve an initial payment
of damages to the heirs of the deceased not exceeding 50,000 baht. Subsequently, a fact-
finding committee shall consider determining the damages, taking into account the status
and actual damages incurred by the individual concerned.

3) In cases where an external party sustains injuries or disabilities, or loses
their capacity, a fact-finding committee shall consider determining the damages by
comparing guidelines for considering compensation payments as specified in the annex of
these regulations. However, this does not include medical expenses and other damages

such as loss of earnings or loss of support.
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2.2.2.5 PEA’s Complaint Receiving Channel

Complaints about impacts from PEA’s operations can be made through the
following channels:

1)  Hotline 1129

2)  Complaints via electricity billing officers or local electricity offices

3)  The website of the Provincial Electricity Authority

When the PEA receives a complaint, they will respond within 30 days, and the

complainant can track the progress of the complaint resolution on the PEA's website.

2.3 PROJECT ALTERNATIVES

2.3.1  Site Selection

The criteria for site selection was in compliance to the Regulations of the Energy
Regulatory Commission Regarding the supply of electricity from renewable energy in the
form of Feed-in Tarff (FiT) for the year 2022-2030 for the group without fuel costs, B.E.
2565 (2022) and the Regulations of the Energy Regulatory Commission Regarding the
criteria for the preparation of the Code of Practice Report and the Compliance Repot with
the Code of Practice for the Operation of Electricity Generation, B.E. 2565 (2022), which
stipulates that the project area must not violate any laws about the location that is currently
in effect, such as:

(1) Provincial City Planning

(2) National Environmental Promotion and Conservation Laws

(3) Laws related to Archaeological Sites and Artefacts

(4) Relevant Cabinet Resolutions

(5) In case the project is located in an industrial estate or other areas that look
like industrial estates must not contradict the law on the Industrial Estate Authority of
Thailand

Furthermore, the project location must not cause any impact on the reflection of
light in the vicinity of the airport or be in a vulnerable area or have safety standard
requirements. Before purchasing the land, the project owner ensured that it met the

aforementioned standards.

Overall, there are other three criteria that will be considered in selection of the

solar power plant location; sufficient solar energy, sufficient area, and legal status of land.
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(1) The area experiences consistently high solar radiation throughout the year,
providing sufficient solar energy for electricity production. The average annual solar
radiation intensity in the province of Suphanburi is 18.6 MJ/m?/Day, which is relatively

high and offers ample potential for electricity production from solar energy.

(2) The selected land plot is appropriate having sufficient area for the Project's

needs, detailed as refer to Subject: Project Layout and Utilization.

(3) The selected area is not subject to legal restrictions or prohibitions as per

current applicable laws and regulations.

Upon conducting assessment of the Project's suitability, it was determined
that the Project's location, Nong Krathum Sub-district, Doem Bang Nang Buat District,
Suphanburi Province, has the adequate solar radiation intensity, appropriate land size, and
has no legal restrictions or prohibitions as specified by laws and regulations, including
Urban Planning Laws, National Environmental Promotion and Conservation Laws, Laws
related to Archaeological Sites and Artefacts, and relevant Ministerial Resolutions, as
detailed in Table 2.3.1-1. Therefore, the Project can proceed in accordance with relevant

laws and regulations.
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Table 2.3.1-1

The Evaluation of Project Suitability in accordance with Legal Requirements, Policies, and Relevant Regulations

Relevant Laws and Regulations

Project Implementation

1. Provincial city planning regulations for Suphanburi Province, Department of Land and City Planning, B.E. 2560 (2017)

From provincial city planning regulations for Suphanburi
Province, Department of Land and City Planning, B.E. 2560
(2017), land use has been designated into 7 categories, including:
1) Pink: Community land

2) Purple: Industrial and warehouse land

3) Green: Rural and agricultural land

4) Green with brown border and diagonal brown line: Land for
land reform purposes for agriculture

5) Light green: Open land for recreational and environmental
conservation purposes

6) Light green with white diagonal line: Forest conservation land
7) Blue: Open land for environmental conservation purposes

Referring to the land use of Suphanburi Province from provincial city planning
regulations for Suphanburi Province, Department of Land and City Planning, B.E.
2560 (2017), it was determined that the Project is categorized as Type 3.1 which is the
land use for agriculture or related agricultural purposes (in green). This Type of land
use allows for agriculture, residential purposes, educational institutions, religious
institutions, governmental institutions, public utilities, and public services.

For other business activities, it is permissible within non-high-rise or large-scale
buildings. Furthermore, regarding to the types and categories of factories prohibited
from operating in the provincial city planning regulations for Suphanburi Province in
B.E. 2560 (2017), the Project is not in that prohibited categorization. Therefore, the
Project can proceed in accordance with the provincial city planning regulations for
Suphanburi Province in B.E. 2560 (2017).

2. The power plant project location is not situated in an area that complies with the National Environmental Promotion and Conservation Laws as follows:

2.1 First-Class and Second-Class Watershed Area

The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat District,
Suphanburi Province. Upon reviewing the data on watershed quality within the Project
study area, sourced from the Department of Natural Resources and Environment, B.E.
2544 (2001), it was found that the Project is in the fifth-class watershed area*, not in
first-class or second-class watershed areas at all. (* The fifth-level watershed refers to
areas within a watershed characterized by flat or gently sloping terrain, and in many
cases, the forest has been encroached upon, primarily for agricultural purposes,
especially for rice cultivation and other activities.)

2.2 Ramsar Sites or Internationally Important Wetlands

The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat District,
Suphanburi Province. Based on the list of Thailand's registered wetlands as Ramsar
Sites under the Convention on Wetlands, provided by the Office of Natural Resources
and Environmental Policy and Planning (as of B.E. 2565 (2022)), there is no indication
of Doem Bang Nang Buat District being designated as a Ramsar Site or internationally
important wetland area.
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Relevant Laws and Regulations

Project Implementation

2.3 Additional Conservation Forest Areas as per Cabinet
Resolutions

The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat District,
Suphanburi Province. According to the land use plan within the Project study area, it
is primarily utilized for agricultural purposes, with no areas falling within the
boundaries of national reserve forests or national parks.

2.4 Environmentally Protected Areas as per Ministry of Natural
Resources and Environment Declarations

The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat District,
Suphanburi Province. Based on the information obtained from the Ministry of Natural
Resources and Environment regarding designated areas and environmental protection
measures, there is no declaration designating Doem Bang Nang Buat District as an
environmentally protected area.

3. The power plant project location is not situated within or in close proximity to areas within a 1-kilometer radius as follows:

3.1 Wildlife Conservation and Wildlife Hunting Prohibition
Areas

In Suphanburi Province, there are areas designated as wildlife conservation zones and
wildlife hunting prohibition zones, with a total of 1 such area, known as the Bueng
Chawak Wildlife Hunting Prohibition Zone, located in Doem Bang Sub-district, Doem
Bang Nang Buat District. However, the Project site is situated in Nong Krathum Sub-
district, Doem Bang Nang Buat District, and it has been confirmed that there are no
wildlife conservation zones or wildlife hunting prohibition zones within or in
proximity to the Project area, in compliance with relevant laws governing wildlife
preservation and conservation.

3.2 National Parks or Areas Not Contradicting National Park
Laws

Suphanburi Province has three designated areas consisting of national parks, wildlife
sanctuaries, and nature reserves. These arcas are the Phu Toei National Park, the Dan
Chang National Park in Dan Chang District, and the Phu Muang Wildlife Sanctuary in U
Thong District. Nevertheless, the Project is situated in Nong Krathum Sub-district, Doem
Bang Nang Buat District, Suphanburi Province, and there is no indication of any national
park areas or any areas that contradict national park laws within or in close proximity to
the Project site.

3.3 Historical and Archaeological Sites, Historical and
Archaeological Artifacts, and National Museums or Areas Not
Contradicting Laws on Historical Sites and Artifacts

Upon inspecting the archaeological database from the Cultural Heritage Information
System of the Fine Arts Department, as of the year 2023 (B.E. 2566), it has been
verified that there are no historical and archaeological sites, historical and
archaeological artifacts, or national museums within a 3-kilometer radius from the
Project's boundaries in compliance with laws related to historical sites and artifacts.

4. Cabinet Resolutions

- Other Relevant Cabinet Resolutions:

| There are no announcements or cabinet resolutions in this area.
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2.3.2  Solar PV Technology

(1) Monocrystalline Solar Panels
Monocrystalline solar panels are a type of photovoltaic technology that is made
from a single crystal structure, usually silicon. The advantages of this technology include:
- High energy conversion efficiency compared to other types of solar
panels. It can generate more electricity from the same intensity of sunlight.

- Have a lifespan of 25 years or more.

However, the cost of monocrystalline panels is more expensive in

comparison with other PV technologies.

(2) Polycrystalline Solar Panels
Polycrystalline solar panels are a type of photovoltaic technology made
from multiple crystal structures of silicon. It advantages include; more cost-effective and
more tolerate to high temperature in comparison with monocrystalline panels. However,
Polycrystalline solar panels typically have lower energy conversion efficiency compared
to monocrystalline panels, therefore they generate less electricity from the same intensity

of sunlight.

Comparison between Monocrystalline Silicon and Polycrystalline Silicon as
shown in Figure 2.3.2-1. According to the advantages and disadvantages of solar PV
technology (monocrystalline and polycrystalline), the project chose monocrystalline

silicon because it produces more electricity than polycrystalline.

2.3.3  Solar Resource and Supply

Solar energy is considered one of the renewable or alternative energy sources that
can be continuously utilized without depletion. Photovoltaic power potential data provided
by the World Bank Group (WBG) showed that during the period of 2007-2018, Suphanburi
Province has about 5.2-5.3 kWh/m? (daily totals) of long-term average of Global
Horizontal Irradiation (GHI) (Figure 2.3.3-1) and about of 4.2 kWh/kWp (daily totals) of
long-term average of Photovoltaic Power Potential (Figure 2.3.3-2). It can be seen from
these maps that Suphanburi Province is one of the highest potential areas for solar energy
production in Thailand. Therefore, Breeze and Shine Power Company Limited has selected
this province to develop the solar power plant project, a solar photovoltaic (PV) farm in

this area.
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Monocrystalline Silicon

Best electricity generation

Takes up little space

Life span more than 25 years

Shadows affect electricity generation

Polycrystalline Silicon

- Produces less than

Monocrystalline

electricity

- Takes up a lot of space
- Life span more than 25 years

- Shadows affect electricity generation

Figure 2.3.2-1 Comparison between Monocrystalline Silicon and Polycrystalline

Silicon
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Figure 2.3.3-1 Thailand’s Global Horizontal Irradiation
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2.4 PROJECT IMPLEMENTATION PHASING AND ACTIVITIES

The implementation of the Project includes activities such as design,
environmental and social impact assessment report preparation, and obtaining approvals
from relevant agencies, construction and operation. The plan encompasses construction
work, commissioning and power distribution system testing. The entire timeline for these
activities is approximately 21 months. This aligns with the Regulation of the Energy
Regulatory Commission: Criteria for Preparing Code of Practice Report and Monitoring
Report for the operation of electricity production, B.E. 2565 (2022). The details of the

Project implementation plan are summarized as follows;

2.4.1 Construction Phase

24.1.1 Project Area

The construction phase of the Project area begins with land clearance, fencing, site
preparation, transportation of construction equipment, building and civil works, installation of
solar panel structures, inverter installation, solar panel and battery installation, installation of
electrical substation equipment and transformers, installation of public utility systems, testing
of the electricity generation system, and finally, full-scale electricity production and
commercial distribution. This phase is expected to take approximately 21 months, with a
maximum workforce of approximately 1,596 individuals. The number of workers employed
during each stage of the construction may vary depending on the volume of work during that
time, as detailed in Table 2.4.1.1-1. Workers who all are local workers will be accommodated

outside the Project area.

(1) List of Construction Equipment
Construction equipment include: Truck (6-wheel), Dump Truck, Trailer
Truck, Water Truck, Truck & Crane 5 T., Rough terrain Crane (25 T., 60 T., and 200 T.),
Fork Lift 2-3 T., Excavator, Back Hoe Loader, Vibrator Roller 10 T., Grader, Tractor, Farm
Tractor, Pickup Car, and Pile Driving Machine. There is also a temporary batch plant that

will be located in construction area of substation and diesel fuel for equipment

(2) Site Preparation
The preparation of the Project area and equipment installation takes place
within the Project's designated boundaries. Site preparation will be based on site conditions
such as flood study and equipment foundation requirement. Perimeter fences are constructed

to prevent intrusion and facilitate security management. Additionally, the site preparation is
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done by machinery and equipment located only within the designated boundaries. Material and
equipment transportation activities occur only within the Project area (Figure 2.4.1.1-1). The
Project shall remain level of ground as much as possible, it shall be finish after detailed design.

Project would import soil in case of unable to cut soil in project area.

I ™
! |

Figure 2.4.1.1-1 Site preparation activity

(3) Mounting Structure Construction
Mounting structure will be constructed to support the solar panels concurrently
with the construction of the building and civil works. The work will start with the foundations
for installing the support columns and bases for the solar panel arrays. Subsequently, the solar

panels and other equipment will be installed on these structures in sequential order.

(4) PV Module Installation
Once the mounting structured are completed, PV modules will be installed
and secured in place facing South with a 10-degree tilting angle. Each row is 0.8 meter
apart. The solar panels will be installed at a height of approximately 0.8 meters above
ground level, facing south and tilted at an angle of 10 degrees in a north-south direction,

as illustrated in Figure 2.4.1.1-2.
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Table 2.4.1.1-1

Project Development Plan

6. Grid connection

Duration Months
Detail
(months) 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 21
1. Design work 2
2. Preparation of CoP and ESA reports 7
3. Requesting Permissions from relevant authorities 3
4. Construction 12
4.1 Detailed engineering design 2
4.2 Equipment transportation 5
4.3 Building and civil works 5
4.4 Installation of solar panel support structure 4
4.5 Installation or inverters, solar panels, and batteries 6
4.6 Installation of power station equipment and transformer 4
4.7 Installation of public utilities 2
5. System testing and commissioning 2

Number of workers

146

436
1,596
1,596
1,596
1,335
1,335

1,306
1,306

30

30

2-26

CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT)



IEE REPORT
BREEZE AND SHINE SOLAR POWER PLANT PROJECT BREEZE AND SHINE POWER COMPANY LIMITED

m&&“?x VPV gl T %

Figure 2.4.1.1-2 Structure and Modules Installation

(5) Construction of Other Components
After site preparation, the Project shall commence the construction of
buildings and civil works, including the construction of a control building for managing
the electricity production system and the construction of the electrical switchyard or
substation area, BESS, and related support areas. During the construction activities for the

building foundation work will involve, excavation and piling activities.

(6) Commissioning
After complete installation and inspection of PV system, electricity from
production system will be transferred to the grid. At this period, the contractor will hand

over the system to the Project owner.

2.4.1.2 Campsite Area

The labor camp will be established to house labors imported by contractors from
outside of the local areas. The Project’s labor camp will be located outside of the project's
boundaries. Currently, the labor camp location has not been determined because the project

developer has yet to select the Engineering, Procurement, and Construction (EPC)
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contractor who will provide input and advice on rental are for the labor camp. However,
the Project provides general guidelines for selecting a site for the labor camp as follows:

(1) Physical Suitability and Constraints: The land must be suitable for
development, taking into account any limitations such as flooding risk, and sensitive area
from the work site or other sources.

(2) Environmental Impact: The development should have the least possible
impact on major natural features and environmental assets. Considerations include
biodiversity, local ecosystems, and potential contamination.

(3) Community and Cultural Values: Protecting or improving key community
or cultural values is critical for maintaining positive relationships with local residents.

(4) Access to Infrastructure and Services: Worker accommodation must be
supported by physical infrastructure (such as roads, water supply, and power) and
community services (such as healthcare and shopping). This guarantees that workers have

a decent standard of living and that the development does not overburden local services.

Furthermore, the project developer has established welfare criteria for worker
camp construction, which were developed by referencing and/or adapting relevant laws or
international standards, including recommendations and suggestions from ADB, as well as

the project developer's own experiences, as follow:

(1) Surrounding Environment

- Clearly display signs indicating residential areas.

- Equip sturdy and secure fences around the residential areas.

- Ensure sufficient lighting along roads or general areas for safety in
residential areas.

- Provide adequate parking spaces for the number of residents.

- Implement security systems and closed-circuit television.

- Appoint a supervisor to oversee the accommodation area.

- Establish a routine for keeping the area clean and hygienic, involving
daily cleaning by the staff and regular check-ups by company
personnel.

- Conduct training in regulations, health, and infectious disease
prevention.

(2) Accommodation
- Room size should be at least 3 square meters per person, with a

minimum width of 2.5 meters and a minimum height of 2.4 meters.
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Rooms must have doors, windows, or ventilation openings that connect
to the outside to allow natural airflow. This collective open space
should be no less than 10% of the room area, excluding door areas,
window areas, and ventilation areas that connect to other rooms or
internal building pathways.

If accommodations are built in a continuous or combined manner and
have a total length of 45 meters, there must be a gap between rows of
at least 2.5 meters.

The foundation and structure of the accommodation rooms must be safe
and sturdy.

Rooms or buildings should be able to prevent insects and reptiles, such
as installing wire mesh or constructing buildings at least 50 centimeters

above the ground.

Bathrooms and Toilets

Bathrooms and toilets must adhere to sanitary standards, providing clean

water for washing, cleaning, and equipped with cleaning facilities.

Bathrooms and toilets can be separate or combined in the same room,

but must be segregated by gender

Size for Bathrooms and toilets:

e Inthe case of separate rooms, the size must be no less than 1 square
meter, with an internal width of at least 1 meter.

e In the case of combined rooms, the size must be no less than 1.5
square meters, with an internal width of at least 1 meter.

Bathrooms and toilets must have ventilation openings equal to at least

10% of the room area or have sufficient natural airflow or exhaust fans.

The distance from the bathroom floor or toilet floor to the lowest part

of the wall must be at least 2 meters.

The bathroom and toilet area must have a slope not less than 1 in 100,

with drainage points at the lowest part of the sloped floor.

The number of toilets (for defecation), bathrooms, and handwashing

basins must comply with the proportions specified in Ministerial

Regulation No. 63 (B.E. 2551 (2008)) under the Building Control Act

B.E. 2522 (1979).

e For male workers ranging from 41 to 80 people, there must be 3
toilets, 3 bathrooms, and 1 handwashing basin, with an additional

increase of 1 for every 50 additional residents.
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e For female workers ranging from 41 to 80 people, there must be 3
toilets, 3 bathrooms, and 1 handwashing basin, with an additional
increase of 1 for every 50 additional residents.

Adequate and appropriate space for changing clothes.

Electrical System and Equipment

Electrical equipment must be in a safe and undamaged condition,
equipped with safety devices to prevent electrical leakage, including
grounding for transformers, electrical panels, etc.

Ensure the presence of circuit breakers to control electrical usage.

In cases where electrical wiring is on ground or underground, use secure

and safe conduits for the electrical cables.

Water Use

Provide clean and sufficient water for workers consumption.

Drinking Water

Drinking water for workers must be clean.

e Ifbottled water is provided, the manufacturing company must meet
the quality standards for drinking water as required by the law or
international standards.

e If water filtration systems are installed, the quality of the drinking
water must meet the standards set by the Ministry of Public Health,
and regular inspections must be conducted every three months.

There must be at least one drinking water station provided for every 40

workers, and additional stations should be provided in proportion to the

number of workers, with one station for every additional 40 workers.

Containers for storing drinking water must be tightly sealed and regular

cleaning must be carried out consistently.

Wastewater Treatment System

Septic tanks must be located at least 30 meters away from rivers or
public water sources.

Gas venting lines must have a diameter of no less than 2.5 centimeters,
at the height level that not cause disturbance by odor.

The wastewater treatment system must sufficient for the volume of
wastewater generated in the residential area.

In the case of discharge into natural water sources, must obtain
permission from relevant government agencies or landowner to ensure
that the discharged sewage will not have adverse environmental impact
in the future. In the case of discharge into private areas, consent must

be obtained in writing from the landowner.
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The wastewater treatment system should be capable of treating
wastewater to meet the quality standards according to the
announcement of the Ministry of Natural Resources and Environment
regarding the standards for controlling the discharge of wastewater
from certain types and sizes of buildings, B.E. 2548 (2005) before

discharging into surrounding environment.

(8) Solid Waste Management

Waste bins must be categorized, such as organic waste, general waste,
recyclable waste, and hazardous waste.

Waste bins must have tightly sealed lids and be sufficient in size for the
amount of waste.

Disposal of waste must comply with public health regulations, by being
disposed of by government agencies or with permission from the

government only.

(9) Rainwater Drainage

Rainwater drainage channels must surround the worker accommodation
area to prevent overflow into surrounding areas.

Rainwater drainage channels must be able to accommodate the volume
of rainwater falling in the area.

The direction of the rainwater drainage channels must flow towards a
rainwater storage pit before being discharged into public water sources

and should not flow into adjacent areas.

(10) Health Management

Provide essential household remedy in sufficient quantities and
maintain a list as per the Ministry of Public Health regulations
regarding employee welfare in the workplace, B.E. 2548.

In cases where there are more than 200 residents, there must be at least
one bed in the first aid room. In cases where there are more than 1,000
residents, there must be at least two beds in the first aid room.

Provide clear contact information for the medical facility in easily
visible areas.

Provide transportation with readiness at all times for transporting

workers to the medical facility.

(11) Fire Prevention

Establish criteria or areas for cooking, such as prohibiting open-fire or
gas cooking. Designate cooking areas and/or dining rooms, especially

for centralized food warming (Canteen).
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- Provide fire extinguishers in accordance with government regulations and
standards for managing occupational health, safety, and environmental
conditions related to fire prevention and control, as per the Occupational
Safety, Health, and Environment Management in the Workplace to
Prevent and Control Hazardous Incidents Act, B.E. 2555 (2012).

- Implement an alarm system capable of signaling emergencies to cover
the entire area.

- Develop a fire prevention and suppression plan, including inspection, training,
awareness campaigns, firefighting, evacuation, and relief measures.

- Conduct regular drills for fire evacuation and firefighting plans within 6

months of occupancy and annually thereafter following the initial drill.

2.4.2  Operation Phase

The Project plans to generate electricity for commercial distribution starting
around the year B.E. 2567 (2024). The installed equipment will generate electricity for 25
years according to their useful lifetime. The operation will require 5 persons regularly and
20 workers will be employed occasionally during the PV modules cleaning activity twice
a year by a contracted worker. Regular staff duties are as follows:

(1) Monitoring the plant operation real-time from the control room. The control
system has been designed so that remote monitoring of the plant productivity, weather
information, factors related to electricity production such as light intensity, temperature,
etc. can be monitored remotely.

(2) Onsite schedule inspection and report the status of the equipment and the
plant to ensure the plant working efficiently.

(3)  Security control by patrolling the site to ensure safety of the plant, staff, and

visitors in addition to monitoring using CCTV system.

In addition, the solar panels selected for the Project are expected to have a lifespan
of approximately 25-30 years. The efficiency of electricity production will be regularly
monitored, both from the control room and through field inspections. In case of any

deterioration or damage, the solar panels will be replaced.

Furthermore, since the solar panel structures have safety glass covers on top to
protect the panels, any dust or debris on the surface can reduce their efficiency by blocking
sunlight. Therefore, the Project plans to clean the solar panels an average of twice a year

or as needed according to environmental conditions, approximately 20 additional workers
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will enter the Project area for each cleaning operation. This process will consume duration
about two months each time. Cleaning will be done manually by workers using water
spraying methods. The Project shall source water for cleaning from the regional water

supply, Provincial Waterworks Authority (PWA), Dan Chang Branch.

2.5 UTILITY SYSTEMS

2.5.1 Water Use

(1) Construction Phase
The use of water during the construction phase can be classified into two

categories:

1) Water for Consumption and Personal Hygiene of Construction

Workers
This category includes water used for various cleaning purposes and
wastewater generated from restrooms. The estimated daily water consumption is
approximately 111.72 cubic meters/day. This calculation is based on a water usage rate of
70 liters/person/day for 1,596 construction workers. Water will be sourced from the
regional water supply, Provincial Waterworks Authority, Dan Chang Branch (Appendix
2-8). As for drinking water, the Project stipulates that the contractor should prepare

sufficient drinking water tanks at various points within the Project area.

2) Water for Construction Activities

The Project anticipates a water usage of approximately 50.00 cubic
meters/day for construction activities. This includes water for spraying the construction
site and washing vehicles before leaving the site, estimated at around 40.00 cubic
meters/day. Additionally, water will be used for cleaning tools and equipment during
construction, including a small amount of water mixed with concrete, estimated at 10.00
cubic meters/day. Since most of the Project's structures are made of steel, ready-mixed
concrete is mostly used. Water source for construction activities will be the same as the

water used for consumption and personal hygiene of construction workers.

Details of the water usage and wastewater balance for the Project during the

construction phase is illustrated in Figure 2.5.1-1.
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Figure 2.5.1-1 Water Balance for Construction Phase
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(2) Operation Phase

1) Water for the Consumption and Personal Hygiene of Employees

Water used for the consumption and personal hygiene of employees
includes water for various cleaning purposes and wastewater generated from restrooms.
The estimated daily water usage is approximately 0.35 cubic meters/day. This calculation
is based on a water usage rate of 70 liters/person/day for 5 employees. Water will be
sourced from the regional water supply, Provincial Waterworks Authority, Dan Chang
Branch (Appendix 2-8). Additionally, during a period of solar panel cleaning, 20 workers
will be employed within the Project area for about 2 months, and their estimated daily
water usage for cleaning purposes will be 1.40 cubic meters/day. Therefore, the Project's

maximum water requirement for this category is approximately 1.75 cubic meters/day.

2) Water for Cleaning Solar Panels

Water used for cleaning solar panels and annual maintenance includes
activities such as washing and cleaning. It is estimated to use approximately 494.52 cubic
meters per cleaning cycle, cleaning will consume duration about two months each time,
two times per year. Therefore, the daily water usage rate for cleaning solar panels is
approximately 8.24 cubic meters/day. The Project plans to clean the solar panels twice a
year or as needed based on environmental conditions. For each cleaning of the solar panels,
approximately 1.5 liters per panel will be used. Water for this purpose will also be sourced
from the regional water supply branch, Provincial Waterworks Authority, Dan Chang

Branch.

3) Water for Watering Plants/Green Areas
The Project includes green areas covering an area of approximately
1,544 square meters (0.96 rai). It is estimated to use approximately 2.62 cubic meters/day
for watering these green areas, calculated based on a water usage rate of 1.7 liters/square
meter/day. The source of water for this purpose will also be the regional water supply,

Provincial Waterworks Authority, Dan Chang Branch.

Details of the water usage and wastewater balance for the Project during the

operation phase are illustrated in Figure 2.5.1-2.
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Figure 2.5.1-2 Water Balance for Operation Phase
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2.5.2  Electricity Use

(1) Construction Phase
The Project requires electricity during the construction activities such as
welding, drilling, tasks requiring lighting, and metal work. The electricity for the project
will be supplied by the local district's electrical supply, the Provincial Electricity Authority
in Doem Bang Nang Buat.

(2) Operation Phase
During the operation phase, the Project shall produce electricity, primarily
from solar panels. This electricity will be converted to alternating current with a voltage of
115 kilovolts before being fed into the regional power grid through a power purchase
agreement with the Provincial Electricity Authority (PEA). Internal use of electricity i.e.
office building, it will be sourced from the district's electrical supply, Provincial Electricity

Authority in Doem Bang Nang Buat.

2.5.3  Water Drainage and Flood Prevention System

(1) Construction Phase
The Project's construction is expected to take approximately 12 months.

There are four areas that will be leveled off;

1) Control building area,
2) Spare parts, equipment, waste material storage, and maintenance area
3) Switchyard or substation area, and

4) Power generation area.

These four areas, total of 6,735 square meters, will be leveled off that may
alter the water drainage conditions. Therefore, the Project plans to construct temporary
drainage channels in these areas to collect rainwater and drain into a retention pond within

the Project area.

(2) Operation Phase
The majority of the Project area is used for installing solar panels, which do
not obstruct natural rainwater infiltration as they are not built on concrete. Rainwater

falling on the solar panels is allowed to seep naturally into the ground. The Project is not
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located in a flood-prone area, and there are no changes made to the area's original
conditions. Therefore, the rate of infiltration and the direction of water flow remain
unchanged from the conditions prior to the Project's development, except for areas where
there have been changes due to construction activities. These include the areas around the
buildings used for controlling the electricity production system, the area for storing spare
parts, materials, equipment, waste materials, and maintenance, the electrical switchyard
(Switchyard), or substation area, and the area related to supporting electricity production
as mentioned. To accommodate any excess rainwater resulting from these modifications,
the Project has designed temporary drainage channels to collect and drain rainwater into a
retention pond sized at 700 cubic meters, located near the Project's buildings. The
calculation details for the quantity of uncontaminated rainwater and oil-contaminated

rainwater can be determined using the Rational Method (Appendix 2-9).

1) Non-contaminated Rainwater

Q=CIA,
where: Q = Flow rate (cubic meters per second)
C = Runoff coefficient of rainwater flow
(Before the Project C = 0.3, After the Project C =0.9)
I =  Average rainfall intensity over a 25-year period during
a 3-hour duration, equal to 100 millimeters
(Source: Frequency Analysis of Maximum
Rainfall for Each Period at Suphan Buri (1986-
1998)) = 0.1 meters
A= Total Project area = 1,683,133.60 square meters

Area with modifications = 6,735 sq.m.,

Area without modifications = 1,676,398.60 sq.m.

In this regard, the amount of rainwater that the Project must retain for a

period of 3 hours can be calculated with the following details:
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After the Project
Variable Before the Project Area without Area with modifications
modifications
C Total Project area Area without modifications | Area with modifications
(Ground surface = 0.3) (Ground surface = 0.3) (Concrete surface = 0.9)
I 0.1 m. 0.1 m. 0.1 m.
A 1,683,133.60 sq.m. 1,676,398.60 sq.m. 6,735 sq.m.
Q =0.3x0.1x1,683,133.60 =0.3x0.1x1,676,398.60 =0.9x0.1x6,735
=50,494.01 cu.m. =50,291.96 cu.m. =606.15 cu.m.
(Choose the design value at
800 cubic meters)
Q_before =50,494.01 Q_after =50,291.96 + 800
= 51,091.96

The additional rainfall that needs to be collected into the retention pond over a 3-hour duration is
calculated as follows:

Q after- Q before = 51,091.96-50,494.01 = 597.95 cubic meters

In this regard, the Project has designed a retention pond with a size of 700 cubic meters, which is sufficient
to detain the rainfall within the Project area over a 3-hour duration.

2) Contaminated Rainwater
The calculation for the quantity of rainwater mixed with oil in the
electrical transformer area during the first 30 minutes can be determined using the Rational

Method as follows:

Q=CIA
Where: Q = Flow rate (cubic meters per second)
C = Runoff coefficient for rainwater (C = 0.9)
I = Average rainfall intensity for a 25-year return
period for 30 minutes, which is 91.7 millimeters
(Source: Frequency Analysis of Maximum
Rainfall for Each Period at Suphanburi (1986-
199%)),
= 0.0917 meters
A = Area of the transformer area

= 37.5 square meters
0.9x0.0917x 37.5

Therefore, Q

= 3.09 cubic meters per 30 minutes.

Rainwater from the transformer area will be collected inside a dike with
a capacity of about 3.2 cubic meters before being sent to the oil sump to separate water and
oil. This sump is sufficient to withstand rainfall in the event of oil contamination. An
authorized agency will be later contracted to properly dispose of. Details of the

management plan for contaminated rainwater Shown as shown in Figure 2.5.3-1.
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Figure 2.5.3-1 Management for Contaminated and Non-contaminated Rainwater in

the Project, Rain Gutters, and Flow Directions

2.5.4 Transportation

(1) Construction Phase

The transportation during the construction phase primarily involves the
transportation of machinery, equipment, and construction materials, especially solar
panels, inverters, and labor. Equipment and construction materials are transported from
Laem Chabang Port using Highway 3702 to reach Suphanburi Province, following
Highway 340, and then Rural Highway 4086 to access the Project area. The contractor is
responsible for arranging transportation routes, utilizing public roads, and ensuring
minimal impact on the surrounding communities. Safety considerations are the most
important throughout this process. Details of transportation during construction phase are
provided in Table 2.5.4-1.
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Table 2.5.4-1

Transportation and Logistics during Construction Phase

. Number Frequenc PCU
Vehicle type (vehicle/day) (tri[()l/day)zl/ factor PCU/day | PCU/hr
Employee transportation
Medium truck (6 wheels) 27 108% 1.0 108 13.5
Light truck (4 wheels) 1 2 1.0 2 0.25
Machinery and equipment
transportation
Full trailer 5 10 2.5 25 3.125
Medium truck (6 wheels) 4 8 1.0 8 1.0
Light truck (4 wheels) 2 4 1.0 4 0.5
Total 133 266 - 147 18.375
Remark: 1/ Number of trips per day (including round-trip) calculated in the case of the highest traffic
volume per day. Work time is calculated as 8 hours per day.
2/ Number of transportation trips in the morning (including round-trip) and evening

(including round-trip)

(2) Operation Phase
The operational phase will involve travel along the same routes used for
accessing and exiting the project area as during the construction phase. It is anticipated that

transportation and traffic activities due to operation activities as followings.

1) Regular staff vehicles (small 4-wheeled cars), totaling 2 vehicles (4
trips per day), will run round trips for staff transportation during peak hours (07.00 am-
08.00 am and 04.00 pm-06.00 pm)

2) The inspector and maintenance staff will small 4-wheeled car, totaling
1 vehicle (2 trips per week), will run round trips for staff involved in maintenance and
inspection during peak hours (07.00 am-08.00 am and 04.00 pm-06.00 pm).

3) Solar panel cleaning staff shuttle vehicles (4-wheeled cars), totaling 5
vehicles (10 trips per day), will run round trips for staff transportation every 3 months
during the dry season (07.00 am-08.00 am and 04.00 pm-06.00 pm).

4) Waste transport vehicles will include 1 sludge suction vehicle (2 trips
per month) and vehicles transporting waste from the solar power generation system. The
project will collect and store waste in designated areas within the office building and
material storage for subsequent disposal by authorized agencies, along with deteriorated
solar panels. The latter vehicles will only 1 vehicle (2 trips every 3 months).

5) Water trucks used for cleaning solar panels during the dry season will

operate for 120 days. A total of 1 water truck (10-wheeler) will make 2 trips per day.

In summary, during the operational phase, there will be a maximum of 8
vehicles (16 trips per day) during peak hours (07.00 am-08.00 am and 04.00 pm-06.00 pm),

and during normal hours, there will be a maximum of 3 vehicles (6 trips per day).
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2.6 ENVIRONMENTAL MANAGEMENT

2.6.1  Air Quality

(1) Construction Phase
The dispersion of dust and other air pollutants caused by the operation of
machinery and vehicles is unavoidable. This dispersion typically occurs within a short
period, mostly consisting of heavy dust, which tends to settle near the source or within a
distance of 6-9 meters from the construction area. The Project plans to mitigate this impact
by applying water to the construction area and access points at least twice a day (morning
and afternoon) depends on the weather condition. Vehicles leaving the construction area

will be cleaned to reduce dust particle dispersion.

(2) Operation Phase
The electricity generation does not cause air pollution. This is because the
solar panels are installed in a fixed location, no combustion process involved, ensuring that

no pollutants are emitted into the air.

2.6.2 Noise

(1) Construction Phase
Activities during the construction phase may generate different levels of
noise depending on the machinery and the nature of the work. Typically, construction
activities that result in noise include excavation, drilling, and structural construction. The

noise levels during the construction phase are shown in Table 2.6.2-1.

Table 2.6.2-1
Typical Ranges of Noise Levels at Construction Sites with a 50 dB(A) Ambient Typical of
Suburban Residential Areas

Building/Construction type
. . Office, Hotel, Industrlal. road, highway,
. Residential factory, parking
Construction stages o School, and and water
Building e areas, mall, and )
Utilities . . drainage system
service station
1 I1 | 11 | 11 1 11
Ground Clearing 83 83 84 84 84 83 84 84
Excavation 88 75 89 79 89 71 88 78
Foundation 81 81 78 78 77 77 88 88
Erection 81 65 87 75 84 72 79 78
Finishing 38 72 89 75 89 74 84 84
Remark: I = All pertinent equipment presents at site
II = Minimum require equipment present at site

Source: Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances,
U.S. EPA 1971
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Nevertheless, these noise levels can be controlled by scheduling
construction activities with significant noise generation during day time hours (07:00 AM
- 06:00 PM) and avoiding night time work to minimize the impact on the nearby
communities during rest hours. This scheduling should be stipulated in the construction
contract. Additionally, the Project specifies that the contracting company must provide
hearing protection equipment for construction workers working near machinery, such as
earplugs and earmuffs. Warning signs or symbols indicating the need to wear personal

protective equipment should also be posted at entry points to areas with high noise levels.

(2) Operation Phase
The Project's activities involve the generation of electricity from solar panels.
Equipment used in the electricity generation process includes solar panels, electrical
transformers, inverters, and energy storage systems with batteries. There are no activities in the

Project that generate significant noise during the electricity generation process.

2.6.3  Water Quality

(1) Construction Phase
Wastewater generated during the construction phase can be categorized into

two types based on their sources (Table 2.6.3-1):

1) Wastewater from Consumption of Construction Workers

Wastewater from consumption and daily activities of construction
workers includes wastewater from cleaning and sanitary use. The construction phase
consumes an estimated 111.72 cubic meters of potable water per day, resulting in
approximately 89.38 cubic meters of wastewater per day (calculated as 80% of the water
usage rate, 70 liters per person per day, multiplied by the number of construction workers,
which is 1,596 individuals). The Project ensures that the contractor provides adequate
restroom facilities with healthcare standards for construction workers during peak hours,
along with a wastewater treatment system. Any solid waste or pollutants generated by

wastewater treatment system will be handed over to local authorities for proper disposal.

2) Wastewater from Construction Activities
Wastewater from construction activities amounts to approximately 50.0
cubic meters per day. This wastewater is primarily used for cleaning equipment and tools
during construction. Additionally, there may be wastewater from minor concrete mixing
activities since most of the Project's structures are steel and concrete-based. Wastewater

generated from construction activities will be temporarily collected in the Project's
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drainage system before being discharged into the Project's water storage pond. It will then
undergo treatment and can be reused for other purposes, such as watering plants or spraying

water on construction site areas.

Table 2.6.3-1

Wastewater Management During the Construction Phase

Amount
Source 3 Wastewater Management
(m°/day)
1. Wastewater from the consumption of 89.38 | Coordinate for authorized waste
workers collection vehicles from local
authorities to enter and conduct waste
collection and disposal activities.
2. Effluent from cleaning equipment and 50.00 | Collect wastewater into a settling
tools tank for sedimentation before further
utilization.
Total 139.38

A balanced water usage and wastewater system for the Project during the

construction phase is illustrated in Figure 2.6.1-1.

(2) Operation Phase
Wastewater generated during the operation phase can be categorized into

two types based on their sources (Table 2.6.3-2):

1) Wastewater from Consumption of Employees

During the operation phase, water is used for consumption and daily
activities of workers, including cleaning and sanitary purposes. Water consumption for worker
consumption amounts to approximately 0.35 cubic meters per day, resulting in wastewater
generation of approximately 0.28 cubic meters per day (calculated as 80% of the water usage
rate, 70 liters per person per day, multiplied by the number of workers, which is 5 individuals).
During the period of solar panel cleaning, approximately 20 workers are involved in cleaning
activities for about 2 months per cleaning session. This results in water usage of approximately
1.40 cubic meters per day (calculated based on a water usage rate of 70 liters per person per
day multiplied by 20 workers), leading to wastewater generation of approximately 1.12 cubic
meters per day (calculated as 80% of the water usage rate, 70 liters per person per day,
multiplied by the number of workers, which is 20 individuals). The wastewater generated will
undergo treatment in a septic tank system without direct discharge into the environment. Any
solid waste or pollutants generated by the wastewater treatment system will be handed over to

local authorities for proper disposal.
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2) Wastewater from Solar Panel Cleaning

The Project has plans for cleaning solar panels approximately twice a
year, depending on environmental conditions. Each cleaning session is estimated to use
around 1.5 liters of water per panel. The Project anticipates generating wastewater from
solar panel cleaning of approximately 494.52 cubic meters per cleaning cycle, cleaning
will consume duration about two months each time, two times per year. This results in
daily wastewater generation from solar panel cleaning of approximately 8.24 cubic meters.
The wastewater generated from solar panel cleaning is not heavily polluted and does not

contain hazardous chemicals. It will naturally infiltrate the soil and evaporate over time.

Table 2.6.3-2

Wastewater Management During the Operation Phase

Amount
Source 3 Wastewater Management
(m°/day)
1. Wastewater from the consumption of 0.28 Coordinate for authorized waste
workers collection vehicles from local
authorities to enter and conduct waste
collection and disposal activities.
2. Wastewater from cleaning Solar module 8.24 Left to evaporate or seep into the
ground naturally
Total 8.52

A balanced water usage and wastewater system during the operation phase

of the Project is illustrated in Figure 2.6.1-2.

2.6.4 Solid Waste

(1) Construction Phase

Solid waste and debris generated during the construction phase can be
categorized into two types: general waste from worker consumption and construction
waste. Details are presented in Table 2.6.4-1.

1) General waste from worker consumption, there will be approximately
1,276.80 kg/day (calculated from the waste generation rate of 0.8 kilograms per person per
day x 1,156 people). Waste will be managed in 200-liter waste bins equipped with tightly
sealed lids, strategically placed throughout the office buildings and work areas. Waste
separation and disposal will be carried out in compliance with public health regulations.

2) Construction activity waste, approximately 4 ton/month, shall be
collected, recycled, reused, or disposed of in accordance with regulatory requirements. Any
waste that cannot be reused or recycled will be collected and handed over to authorized

local agencies for proper disposal.
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Table 2.6.4-1

Solid Waste and Debris from Construction Activities and Management

Type of Waste Amount Management
General waste from the consumption of Up to approximately Containers with a capacity of 200
construction workers 1,276.80 kilograms per | liters and tight-fitting lids will be
Food containers (plastic bags, food | day (calculated from the | provided at various points to
boxes, etc.) and food waste. waste generation rate of | accommodate the waste. These
0.8 kilograms per containers will be installed as
person per day needed to handle the waste
multiplied by 1,596 before contacting local
individuals) government organizations or

authorized agencies for disposal.

Construction Debris

1. Debris from construction activities, 4 tons/month The Project shall collect and
such as metal scraps, concrete remnants, recycle these materials for reuse
and etc. or distribution. Materials that
2. Debris from packaging for the cannot be distributed will be
transportation of solar panels, inverters, collected and handed over to
and other equipment (wooden pallet authorized agencies for disposal
scraps, cardboard boxes, plastics, and or treatment.

straps).

(2) Operation Phase

1) Solid Waste from Consumption of Employees
General waste and solid waste generated from the regular work
activities of employees in the Project area, involving 5 people, result in approximately 4.0
kilograms per day (calculated from the waste generation rate of 0.8 kilograms per person

per day x 5 people).

During the solar panel cleaning period, there will be 20 employees per
day entering the Project area to clean the solar panels. The Project plans to clean the panels
twice a year, with each session lasting approximately 2 months, resulting in solid waste
generated by the cleaning employees at approximately 16.0 kilograms per day (calculated

from the waste generation rate of 0.8 kilograms per person per day x 20 people).

The Project must manage in accordance with the Public Health Act,
B.E. 2535 (1992). Waste containers, categorized by type, with tightly fitting lids, will be
placed near the office building and employee work areas, before collecting and
coordinating with local authorities or authorized agencies for disposal in accordance with

the subsequent sanitary regulations.
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2) Waste from Project Activities (Defective Solar Panels)

Defective and damaged solar panels encountered during operations are
expected to be minimal, as the solar panels used in the Project meet the standards certified
by TIS 1843 or IEC 61215. The Project shall collect these damaged panels in a waste
storage area, alongside spare parts, equipment materials, and maintenance items,
categorized by waste type. The area will cover approximately 20.00 square meters. The

Project shall clearly label each type of waste and regularly inspect the storage area.

Waste from the energy storage system, such as degraded and partially
damaged battery cell sets, the project will proceed to store them in designated areas for
waste storage. Subsequently, disposal will be carried out according to the legal procedures,
ensuring compliance with the Notification of the Ministry of Industry: Management of
Waste or Unusable Materials, B.E. 2566 (2023).

2.7 OCCUPATIONAL HEALTH AND SAFETY
The Project provides Occupational Health, Safety, and Environment Policy for as

follows;

(1) The safety management system shall be put in place in compliance with the
law and occupational health requirements as well as related international standards.

(2) Recognition and maintenance shall be ensured for occupational health
principle to control and prevent hazards from business operation, which may impact the
welfare and asset of the Company and its personnel.

(3) Resources shall be allocated to ensure continuous development of the
occupational health management system.

(4) The following occupational health guidelines are established.

1) Occupational health is the first priority of all personnel of the Company.

2) The Company shall support the improvement of the workplace
environment to ensure safety and minimize accident risk exposure as well as support and
encourage safety activities to build awareness and attitude for occupational health so as to
maintain the occupational health standard, aiming for zero accident.

3) Supervisors of all levels shall lead, oversee, and support personnel of
the Company to ensure undisrupted occupational health.

4) Personnel of the Company shall consider about the safety of

themselves, colleagues, and the Company’s assets throughout the operating period.
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5) Personnel of the Company shall cooperate in occupational health
projects and propose ideas for further safety and operations improvement.
(5) The Company shall comply with relevant safety laws and regulations
throughout the life cycle of its projects.
(6) The Company shall take into consideration as part of its decision-making
and risk assessment processes potential environmental and social impacts, including issues
related to the health and safety of employees, local communities and other relevant

stakeholders.

(1) Construction Phase

The Project has established operational guidelines to control construction
work for maximum safety and in compliance with Ministry regulations on safety,
occupational health, and environmental management for construction work in B.E. 2564
(2021) and other relevant regulations. It also supervises and ensures that the main
contractors and subcontractors strictly adhere to safety laws, i.e., the Department of Labor
Welfare and Protection's announcement on the types and categories of machinery and
equipment used in annual inspections in B.E. 2564 (2021) and the announcement on safety

planning for construction work in B.E. 2552 (2009). Key points include:

1) The Project establishes requirements for construction contractors and
the Project team working within the Project's contract, to strictly enforce safety,
occupational health, and environmental measures in both the design and execution phases
to comply with relevant laws, standards, and regulations in occupational health and safety.

2) Project contractors must prepare safety plans for the construction work
and submit to the Project prior to commencing construction.

3) Project contractors must establish a Safety, Occupational Health, and
Environmental Committee following the guidelines specified in relevant regulations. The
Safety, Occupational Health, and Environmental Manager will be appointed and will report
directly to the Project's top management. Committee meetings are required to organize at
least once a month to assess the performance and propose solutions to any issues.

4) Project contractors shall prepare basic Personal Protective Equipment
(PPE), including safety helmets, safety shoes, and safety glasses, for all construction
workers. They must also provide specialized PPE appropriate to the working conditions
and potential risks arising from the work, as required by applicable laws. The PPE must
conform to the standards specified in the Department of Labor Welfare and Protection's

announcement regarding Personal Protective Equipment standards, B.E. 2554 (2011).
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5) Project contractors shall place warning signs in the construction area,
hazardous zones, and areas where Personal Protective Equipment must be worn.

6) Project contractors shall establish an authorization system for certain
types of work activities as required by law.

7) Project contractors shall prepare a coordination plan with the local fire
department to ensure readiness in case of emergencies.

8) Project contractors shall provide basic first aid equipment and medical
supplies, including emergency transportation vehicles as required by the Ministry of
Labor's regulations on employee welfare in establishments in B.E. 2548 (2005).

9) Project contractors shall ensure there are adequate public utilities for
construction workers, following health regulations, including clean drinking water and
restroom facilities.

10) In cases where the Project contractors provide worker accommodations;
they must adhere to the labor welfare committee's announcement regarding standards for

residential accommodations for construction employees in B.E. 2559 (2016).

(2) Operation Phase
The Project shall establish a safety management system during its
operational phase, including safety, occupational health, and environmental policies, to
ensure compliance with the Occupational Health, Safety and Working Environment Act,
B.E. 2554 (2011) and the Labor Protection Act, B.E. 2541 (1998). The Project has

developed an operational plan for safety, which includes:

1) The health plan comprising industrial health surveys, annual health
inspection plans, analysis of inspection results, follow-up actions, and a summary of
occupational health activities.

2) The health monitoring, measurement, and surveillance plan. The
Project shall conduct health examinations for all employees based on the risk factors
specified in the Ministry's regulations on health examinations for workers exposed to risk
factors in B.E. 2563 (2020). This plan is aimed at ensuring the industrial health of all
employees and will be used to develop health-related plans.

3) The Project shall develop an environmental protection plan to prevent
potential hazards and dangers related to the working environment. This plan includes
measures to mitigate risks such as noise levels and dangerous conditions to ensure the
safety of employees in compliance with relevant laws and regulations, such as the
Ministry's announcement regarding safety measures in factory environmental conditions in
B.E. 2546 (2003).
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4) The Project shall establish an emergency prevention and response plan
in accordance with the guidelines specified in the regulations governing safety,
occupational health, and environmental management in emergency prevention and
response in B.E. 2555 (2012) and the Ministry's announcement on factory emergency
prevention and response in B.E. 2552 (2009). This plan will include the installation of
adequate safety equipment, compliance with international standards, and annual

emergency prevention and response drills.

The Project shall also install standard safety equipment, including lightning
protection and electrical surge protection devices and short-circuit protection equipment,
to reduce the risk of fires. Additionally, measures will be implemented to prevent and
minimize the impact of accidents, ensuring the highest level of safety for employees, the
community, and the environment. These measures include the use of internationally
standardized equipment, the installation of short-circuit protection systems, the installation
of fire suppression equipment according to established standards (Figure 2.7-1), regular
maintenance and inspections of fire suppression equipment, and basic fire safety training
for employees to enhance their knowledge and readiness for emergency situations. In the
event of a severe emergency that cannot be controlled, the project will coordinate with
relevant local agencies to support equipment and manpower for future incident

suppression.
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Figure 2.7-1 Location of Potable Fire Extinguisher
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2.8 COMMUNITY RELATIONS

The Project may have both direct and indirect impacts on the current environment
and the well-being of the surrounding community. To ensure sustainable development and
foster understanding within the community, the Project shall provide operational plans
aimed at promoting awareness and understanding of the Project. This will help build
confidence in the Project's development and ensure that the local community benefits from
the Project's initiatives and supports various community activities. The Project has
developed guidelines for operational plans in various aspects, ensuring that the community

is informed and engaged throughout the Project's lifecycle.

(1) Environmental Conservation Plan: This plan focuses on environmental
conservation initiatives, such as school projects within the power plant, educational field trips

related to the environment, or supporting community environmental activities, as examples.

(2) Social, Child, and Youth Development Plan: This plan is dedicated to the
development of the social and educational aspects of children and youth. It includes
supporting educational institution activities in the area, projects promoting sports activities

in the community, as examples.

(3) Health Plan: This plan aims to improve health and well-being. It may
involve projects like developing the potential of community health volunteers who serve

the village.
(4) Cultural and Tradition Plan: This plan is designed to support cultural and
traditional practices. It may include supporting events like ordination ceremonies or

traditional Thai New Year celebrations (Songkran).

Example of future CSR plan for the Project is as shown in Table 2.8-1.
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Table 2.8-1
Example of Future CSR Plan
Activities Implementation Target Group Objectives Budget Responsible Parties
1. Environment
- Open-house events for | Organize educational field 1. Communities within a 3- 1. To provide the community with To be determined CSR Department
project visits and trips to visit and provide kilometer from the project knowledge and understanding of the
project learning knowledge about the Solar boundary project's operations, including the
project. 2. Educational Institutions project's environmental
3. Relevant Agencies management.
2. To disseminate project
information.
- Education zone within Conduct activities to provide | Educational Institutions 1. To provide the community with To be determined | CSR Department and
the power plant knowledge and visit the within a 3-kilometers from knowledge and understanding of the the Project
production processes of the the project boundary project's operations, including the
project, as well as energy- project's environmental
saving methods. management.
2. Promote campaigns on energy
conservation.
- Supporting community | Conduct activities to provide | Educational Institutions 1. To provide the community with To be determined | CSR Department and
environmental activities | knowledge and visit the within a 3-kilometers from knowledge and understanding of the the Project
production processes of the the project boundary project's operations, including the
project, as well as energy- project's environmental
saving methods. management.
2. Promote campaigns on energy
conservation.
2. Social, Child, Youth
- Supporting educational | Support teaching and learning | Educational Institutions To support teaching materials To be determined CSR Department
institution activities materials and activities for within a 3-kilometers from
educational institutions. the project boundary
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Activities Implementation Target Group Objectives Budget Responsible Parties
- Supporting sports Support sports equipment and | Communities within a 3- To promote physical exercise. To be determined CSR Department
activities school sports budget. kilometer from the project
boundary
- Supporting National Support budget and gifts for Communities within a 3- To build good relationships with the To be determined CSR Department
Children's Day National Children's Day kilometer from the project community.
activities activities. boundary
3. Health
- Village Health Support training sessions and | Health Promoting Hospital 1. Promoting health awareness To be determined CSR Department
Volunteer (VHV) provide support for basic and VHV within a 3- among the community members.
Development Project health examination kilometers from the project 2. Encouraging comprehensive
equipment. boundary health check-ups for the community.

4. Cultural and Tradition

- Supporting budget for Provide budget support for Communities within a 3- To collaborate in preserving and To be determined CSR Department
local community local community cultural and | kilometer from the project perpetuating local traditions.
cultural and traditional | traditional events as boundary
events appropriate and opportunities.
- Supporting budget for Support budget and Communities within a 3- To collaborate in preserving and To be determined CSR Department
merit-making events participate in merit-making kilometer from the project perpetuating local traditions.
events at the temple in the boundary

area of operation and within a

3-kilometer study radius.

- Supporting budget for Participate in community Communities within a 3- 1. To collaborate in preserving and To be determined CSR Department
Songkran Festival activities and support kilometer from the project perpetuating local traditions.
events drinking water for public boundary 2. To be part of creating road safety
service points. during festivals.
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2.9 ENVIRONMENTAL AUDIT COMMITTEE

The Project shall establish an Environmental Audit Committee to build
confidence and provide clear and continuous information about the Project's environmental
aspects. Furthermore, the Project places the great importance on environment and well-
being of the community. Therefore, it encourages and supports community involvement in
monitoring and assessing the environmental impact of Project activities, both during
construction and throughout the Project's operation. The committee will be operational at
least one month before construction begins, serving as a central hub for communication,
monitoring, control, and any necessary actions. This ensures that concerns are addressed,
and accurate and clear understanding is maintained, fostering a collaborative relationship
between the Project and the community. The objectives, structure, and responsibilities of

the Environmental Audit Committee are as follows:

(1) Objectives of Establishing the Environmental Audit Committee

1) To raise public awareness, create knowledge, understanding, and
positive relationships regarding the environmental aspects of the Project within the

communities surrounding the Project area through the Environmental Audit Committee.

2) To serve as a channel for communication between the community and

the Project, addressing complaints and various feedback related to the Project's operations.

3) To establish a central organization representing the local communities
around the Project area and relevant government agencies, with the authority to conduct
examinations and make judgments on community complaints regarding environmental

impacts resulting from the Project's activities.

(2) Components of the Environmental Audit Committee
The Environmental Audit Committee consists of members representing
various sectors, including community representatives, government representatives,
qualified individuals, and company representatives. The community representatives must
make up at least half of the committee, totaling 27 members from all sectors. The details

are as follows:
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1) Community Representatives

These members are selected through a selection process conducted by
each sub-district or municipality within a 3-kilometer radius of the Project boundary in the
Doem Bang Nang Buat District and Dan Chang District, Suphanburi Province. The
allocation is as follows:

(a) Community Representatives from Nong Krathum Sub-district,
Doem Bang Nang Buat District: 9 members.

(b) Community Representatives from Bo Kru Sub-district, Doem
Bang Nang Buat District: 3 members.

(c) Community Representatives from Nong Makhamong Sub-district,

Dan Chang District: 3 members.

2) Government Representatives

(a) A representative from the Doem Bang Nang Buat District, where
the Project is located: 1 member.

(b) Representatives from local government organizations within a 3-
kilometer radius from the Project's location, with each organization providing 1 member.
This totals 3 members and includes:

(i) A representative from the Nong Krathum Sub-district
Municipality, Doem Bang Nang Buat District, Suphanburi Province.

(i) A representative from the Bo Kru Sub-district
Administrative Organization, Doem Bang Nang Buat District, Suphanburi Province.

(ii1) A representative from the Nong Makhamong Sub-district
Administrative Organization, Dan Chang District, Suphanburi Province.

(c) Hospital Director of the Sub-district Health Promoting Hospital in
the Project's location: 1 member.

(d) A representative from educational institutions within the Project's
location: 1 member.

(e) Additional government representatives consisting of 4 units, with
each unit providing 1 member. This totals 4 members of:

- A representative from Suphanburi Provincial Industry Office
- A representative from Suphanburi Provincial Office of Natural
Resources and Environment.
- A representative from Suphanburi Provincial Energy Office
- A representative from Office of Energy Regulatory
Commission, Regional Office 9 (Kanchanaburi)
() A Qualified Individual Committee Member: 1 member.

(g) A Company Representative Committee Member: 1 member.
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(3) The Committee Selection
includes the following steps:
1) Representatives of the Public
The selection of community representatives as committee members shall
follow the guidelines, methods, or customary practices of each sub-district or municipality.

These representatives may be chosen through appointment, election, or nomination.

2) Committee Member Qualifications
Community representatives on the committee must meet the following
qualifications:
a) Must be at least 25 years old on the day of appointment, election,
or nomination and must not possess the following disqualifications:

- Inappropriate conduct or dishonesty in their duties, resulting
in a court verdict declaring them bankrupt or sentencing them to prison, unless the offense
was a minor or non-criminal act.

- Mental illness or mental instability, or being declared legally
incompetent or incapacitated by a court.

b) Must have their name registered on the household registration

within that sub-district for at least one year before the day of selection.

3) Government Sector Representatives
The government sector representatives shall be selected by state
agencies and local government organizations within the area where the Project is located

and within a 3-kilometer radius from the Project's location.

4) Qualified Individual Representative
This representative shall be selected jointly by the community

representatives and the company representative, with one member in this category.

Qualifications for the Qualified Individual Representative:

(a) Must be at least 30 years old on the day of selection.

(b) Must possess knowledge and abilities related to environmental impact
assessment or any relevant field related to the committee's duties, or be an individual
considered suitable by the community or widely recognized by the general public.

(¢) Must not have the following disqualifications:

a) Inappropriate conduct or dishonesty in their duties, resulting in
a court verdict declaring them bankrupt or sentencing them to prison, unless the offense

was a minor or non-criminal act.
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b) Mental illness or mental instability, or being declared legally

incompetent or incapacitated by a court.

5) Company Representative
The company representative shall be appointed by the "Breeze and
Shine Power Co., Ltd."

(4) Term of Committee

1) Committee members shall have a term of office lasting 4 years from the
date of their appointment and may serve for a maximum of two consecutive terms.

2) When the term of office is completed, and if there has been no proposal
for new appointments, the committee member whose term has ended shall continue to
perform their duties until a new committee member is proposed or appointed, but for no
more than ninety days from the end of their term.

3) In the event that a committee member vacates their position before
completing their term, a replacement committee member of the same type shall be recruited and
appointed within forty-five days from the date the committee member vacated their position. The
appointed person shall assume the remaining term of the vacated committee member.

4) If the remaining term of the vacated committee member is less than
ninety days, there is no obligation to recruit or appoint a replacement committee member,
and the committee shall continue to function with the remaining members.

5) In addition to vacating the position at the end of the term, a committee
member shall vacate their position when:

- Dead

- Resign

- Unsuitable behavior for holding the position of committee
member, such as failing to attend three consecutive meetings without valid reasons,
engaging in misconduct related to their duties, or losing their ability to perform their duties,
and the majority of the committee members vote for their removal.

- A court sentences them to imprisonment, except for non-criminal
offenses or offenses committed unintentionally.

- Exhibit moral turpitude or mental instability or are declared legally
incapacitated or incompetent by a court.

6) Meeting Frequency: Committee meetings must have at least half of the
total committee members present to be considered a valid meeting. Meetings shall be held
every six months, and if there is an urgent need, meetings can be called before the

scheduled time with the approval of at least half of the total committee members.
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7) Decision-Making: In the event of a tie vote during a meeting, each
committee member shall have one vote. If the votes are tied, the meeting chairperson shall

cast an additional deciding vote.

(5) Powers and Duties

1) Establish guidelines and procedures for assessing the environmental
impact of the Project.

2) Receive and consider complaints, as well as evaluate suggestions and
recommendations from the public regarding the environmental impact of construction and
Project operations.

3) Provide feedback or suggestions to the Project to ensure it complies
with the guidelines outlined in the Project's Code of Practice (CoP) report.

4) Make recommendations to government agencies for Project
adjustments or modifications in construction methods or Project operations to align with
the requirements stated in the Project's Code of Practice (CoP) report.

5) Appoint assistants or support personnel for other relevant tasks as
needed and appropriate.

6) Create good understanding among the community and collaborate with
relevant organizations.

7) Conduct environmental quality monitoring according to the
environmental impact prevention and mitigation measures and environmental monitoring
measures of the Project.

8) Arrange on-site visit to check construction activities and
implementation.

9) Disseminate accurate Project information to the public.

10) Establish regulations for receiving complaints, dispute resolutions,
judgments, and grievances from the public, or any other regulations necessary for job
performance.

11) Publicly announce complaints or grievances submitted by the public to
the working committee and post the committee's decisions at the government agency's
operating location, with a minimum of 3 public announcements.

12) Participate in assessing cases for compensation in situations where

damage can be proven to result from Project implementations.
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CHAPTER 3
EXISTING ENVIRONMENTAL CONDITIONS

The current environmental conditions comprehensively include physical
condition, natural resources, social economic condition and human use value will relate to
the project. The scope of the Project's study area extends within a 3-kilometer radius from
the project's location. This comprehensive study encompasses all four aspects: Physical

Resource, Biological Resource, Human Use Value, and Quality of Life Value.

The study area also includes sensitive areas in two districts and three sub-districts
within the Suphanburi province. Specifically, it encompasses:
1) Doem Bang Nang Buat District, consisting of Nong Kratum Sub-district
(the project's location) and Bo Kru Sub-district, and
2)  Dan Chang District, Nong Makha Mong Sub-district.

3.1 PHYSICAL CONDITIONS

3.1.1  Geology and Soil

(1) Geographical Feature

Suphanburi Province is located along the Tha Chin River or Suphanburi
River. The river flows along the length of the province from north to south. Suphanburi
Province locates between latitude 14°4' to 15°5' North and between longitude 99°17' to
100°16" East, with 3 — 10 meters elevation above sea level. A total area of Suphanburi
Province is approximately 5,358.01 square kilometers or approximately 3.3 million rai,
representing 5.2% of the central region. The distance from Bangkok is about 107
kilometers along National Highway No. 340 and about 142 kilometers by train. Its

geographical feature consists of mountains, forest, and plain fields.

(2) Geology and Earthquakes

1) Geology
The geological features of Suphanburi Province encompass rocks from
various eras, including Cambrian-Ordovician (approximately 570-438 million years),
Silurian and Ordovician (approximately 505-438 million years), Silurian-Devonian

(approximately 438-360 million years), Permian (approximately 256-245 million years),
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and Triassic (approximately 245-210 million years) periods. Additionally, a large portion
of the flat lowland area is covered by Quaternary deposits (approximately 1.6-0.01 million
years) (Source: District classification for geological and mineral resource management,
Department of Mineral Resources, Ministry of Natural Resources and Environment, B.E.
2557 (2014))

The Project study area consists of two primary geological
characteristics (Figure 3.1.1-1):

(a) Colluvial deposits (Qc) is encompassing fragments of weathered
rock, gravel, sand, silty clay, and loam. This characteristic is covering an area of 27.28 square
kilometers, representing 56.45% of the total study area (including most of the Project location).

(b) Alluvial deposits and Alluvial fan delta deposits (Qfa) compose
of sandy loam soil mixed with clay, silt, and reddish-brown soils. This characteristic is

covering an area of 21.05 square kilometers, representing 43.55% of the total study area.

In conclusion, the Project location exhibits the two geological features

discussed above. The majority of the area consists of Colluvial deposits (Qc).

2) Active Faults
Thailand is surrounded by several active faults which can be classified
into three major faults based on orientation and motion: a group-oriented northeast-
southwest, a group-oriented northwest-southeast, and a group-oriented north-south. There
are 16 identified active faults in Thailand (Figure 3.1.1-2), the nearest one is the Sri Sawat,

approximately 100 kilometers from the Project area.

3) Seismic Zonation
Based on statistics of earthquake occurrences impact the country and
environmental geological data from the Department of Mineral Resources, Thailand has
been an earthquake disaster risk map or seismic hazard map. The map analyzes seismic
data and intensity, categorizes earthquake intensity levels with a 10% likelithood over a 50-

year period into five levels, as shown in Table 3.1.1-1 and Figure 3.1.1-3.

The Project site is located in Nong Krathum Sub-district, Doem Bang
Nang Buat District, Suphanburi Province, with earthquake intensity level at I-III. Majority
of earthquake incidents in Thailand have low intensity up until now, no significant

incidents were found in the study area.
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Figure 3.1.1-1 Geological Features in the Study Area
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Figure 3.1.1-2 Active Faults in Thailand
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Table 3.1.1-1

Intensity of Seismic in Regions of Thailand

Scale Intensity Region
Less than 3.0 Mild Lower northeastern part of the eastern region, some parts of the
Mercalli eastern region, and lower parts of the southern region.

4.0 Mercalli | Moderate | Upper parts of the northeastern region, some parts of the central
region, some parts of the eastern region, and lower parts of the
southern region.

5.0 Mercalli | Relatively | Some parts of the northern region, upper parts of the northeastern

strong region, some parts of the central region, and lower parts of the
southern region.

6.0 Mercalli Strong Some parts of the northern region, upper parts of the northeastern
region (Bung Kan and Nakhon Phanom provinces), some parts of
the central region, and some parts of the southern region.

7.0 Mercalli Very some parts of the northern region, some parts of the central region,

Strong and upper parts of the southern region.

4) Statistics of the Earthquake Situation in Thailand

Based on the earthquake statistics from the Thai Meteorological

Department's Earthquake Monitoring Center, as of May 17, B.E. 2566 (2023), 57 times

noticeable but generally non-severe earthquakes occur in Thailand between the years B.E.

2561-2566 (2018-2023). The epicenters were primarily in neighboring countries, causing

tremors in areas close to the epicenters, especially in the southern and northern regions,

including Bangkok and its suburbs. No earthquakes were recorded in the Project area in

Suphanburi Province.
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Figure 3.1.1-3 Seismic Hazard of Thailand
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(3) Soil Resources

1) Soil Characteristics
Based on the soil classification study conducted within the study area,
which covered a radius of 3 kilometers from the Project site boundaries, utilizing
Geographical Information System (GIS) data from the Department of Land Development,
B.E. 2561 (2018) and satellite images from Google Earth (Figure 3.1.1-4), it was observed

that the study area comprised of three distinct soil series as follow.

Khao Phlong Series (Kpg) has its origin as waterborne sediments. The
area is relatively smooth, good drainage, moderate to fast water permeability, slow to
moderate surface runoff. The top soil is sandy loam soil. The soil reaction is slightly acidic
(pH 5.5-6.5) throughout the soil layer. This soil series is covering an area of 42.08 square

kilometers or representing 87.07% of the total study area (including Project location).

Don Chedi Series (Dc) has its origin as water sediment. The area is
quite smooth to a little undulating with 1-5% slope, moderate to good drainage, moderate
water permeability and surface water runoff. The top soil is loamy, sandy brown or grayish
brown. The soil reaction is slightly acidic (pH 5.5-6.5). The bottom soil is sandy loam or
loam with brown or reddish-brown color. The soil reaction is acidic (pH 5.0-5.5). The
bottom soil is sandy loam with brown to dark brown color. This soil series is covering an

area of 4.01 square kilometers or representing 8.30% of the total study area.

Doem Bang Series (Db) has its sediment deposited on the old low-level
sludge or fan-shaped sediment mound. The area is flat to relatively smooth, with 0-2%
slope, poor drainage, relatively slow surface water runoff, moderate to slow water
permeability. The topsoil is sandy loam to sandy loam or clay loam with grayish brown
color. The soil reaction is slightly acidic (pH 6.0). The lower soil is clay loam, clay or silty
clay with brownish gray or grayish brown color with dark brown spots. The soil reaction
is slightly acidic (pH 6.0). The bottom soil is clay, light brownish gray with red dots. The
soil reaction is slightly alkaline (pH 7.0-8.0). This soil series covering an area of 2.24

square kilometers or representing 4.63% of the total study area.
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Figure 3.1.1-4 Soil Series in the Study Area
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2) Soil Erosion
Based on the topographical data from the Department of Land
Development in B.E. 2544 (2001), which categorized soil erosion rates into five classes:

slight, moderate, severe, very severe, and extremely severe (Table 3.1.1-2).

Table 3.1.1-2
Soil Erosion Rate in Thailand

Soil Erosion Rate
Class Erosion Risk

(ton/rai/year) (mm./year)
1 Slight 0-2 0-0.96
2 Moderate 2-5 0.96 - 2.40
3 Severe 5-15 2.40-7.20
4 Very severe 15-20 7.20 - 9.60
5 Extremely severe >20 >9.60

Source: Department of Land Development, B.E. 2544 (2001)

When considering the area within a radius of 3 kilometers from the
Project boundary, it was found that there are three classes of soil erosion risk as follows
(Figure 3.1-1-5).

- Class 1, slight (0-2 tons/rai/year): covering an area of 26.98 square

kilometers or representing 55.82% of the total study area (including Project location).

- Class 2, moderate (2-5 tons/rai/year): covering an area of 20.20

square kilometers or representing 41.80% of the total study area.

- Class 3, severe (5-15 tons/rai/year): covering an area of 1.15 square

kilometers or representing 2.38% of the total study area.
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Figure 3.1.1-5 Risk of Soil Erosion in the Study Area
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3.1.2 Climate and Meteorology

(1) Climate
Suphanburi Province is under the influence of 2 types of monsoons, the
northeastern monsoon which blows from the northeast, covered in winter, causing
Suphanburi to experience cold and dry conditions, as well as the southwest monsoon,
blowing from the southwest during the rainy season which result in rain and humidity.
(Source: Suphanburi Provincial Development Plan B.E. 2566-2570 (2023-2027),
Suphanburi Provincial Office)

Winter begins from mid-October to mid-February, which is influenced by
the northeast monsoon and high pressure from China, resulting in lower temperature and
dry air. However, Suphanburi experiences the weather season later than the northern and
northeastern regions, leading to a slower onset of cool weather, starting around mid-

November.

Summer starts after the end of the northeast monsoon, approximately from
mid-February to mid-May. During this season, a high pressure creates widespread heat
over the upper part of Thailand, resulting in generally hot and stifling weather. The highest

temperature usually lies around April or May.

Rainy starting from mid-May to mid-October, is characterized by the
southwest monsoon covering Thailand. The low-pressure area passing through the
southern region gradually moves northward, affecting the central and northern regions.
This leads to the beginning of rainfall around mid-May. September experiences the highest

rainfall of the year, as well as high humidity, similar to October.

(2) Meteorology
Meteorological data from the air quality monitoring station in Mueang
Suphanburi District, Suphanburi Province, located at coordinates 14°28'N, 100°8'E, is
selected to represent the study area. The data covers a 30-year period B.E. 2535-2564
(1992-2021) and includes climatic statistics as presented in Table 3.1.2-1, along with wind

rose shown in Figure 3.1.2-1.
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Table 3.1.2-1
Meteorological Data for the 30-year Period (B.E. 2535-2564 (1992-2021))

Suphanburi Meteorological Station

Station Suphanburi Elevation of station above MSL 7.23 Meters
Index Station 48425 Height of barometer above MSL 8.83 Meters
Latitude 14°28'28.0" N Height of Thermometer above ground 1.20 Meters
Longitude 100° 8'20.0" E Height of wind vane above ground 11.65 Meters
Height of rainguage 0.80 Meters
Elements Jan l Feb ‘ Mar ‘ Apr ‘ May Jun Jul | Aug | Sep ‘ Oct ‘ Nov | Dec A:;m
Pressure (Hectopascal)
Mean 101270 | 101160 | 100990 | 100860 | 100720 | 100650 | 100650 | 100680 | 100800 | 101020 | 101160 | 101300 | 100939
Mean Daily Range 4.8 5.1 54 53 4.7 4.0 39 4.1 4.7 4.7 4.6 4.7 4.67
Ext.Max. 102440 | 102282 | 102593 | 101808 | 101614 | 101349 | 101392 | 101333 | 101821 | 101851 | 102190 | 102400 [ 102593
Ext.Min. 1,004.82 1,003.36 994.99 999.97 999.75 99841 998.86 999.19 999.53 1,000.85 1,003.10 1,003.03 994.99
Temperature (Celsius)
Mean Max. 32.1 34.1 35.9 37.3 36.3 35.1 34.3 34.3 33.8 32.8 32.2 31.3 34.1
Ext.Max. 36.4 39.1 41.0 422 42.0 39.9 38.8 38.3 37.9 36.9 36.7 36.5 42.2
Mean Min. 21.0 22.8 24.6 25.8 26.1 25.8 25.3 25.1 24.9 24.7 23.1 20.9 24.2
Ext.Min. 11.2 13.5 16.6 20.6 20.9 22.0 22.0 22.0 21.7 18.0 16.2 10.4 10.4
Mean 26.0 27.7 294 30.7 30.3 29.6 29.0 28.8 28.6 28.3 274 25.7 28.5
Dew Point Temp. (Celsius)
Mean 19.9 216 | 232 242 247 | 244 | 240 [ 239 244 | 242 220 [ 192 [ 230
Relative Humidity (%)
Mean 71.0 72.0 72.0 71.0 74.0 75.0 76.0 71.0 80.0 80.0 74.0 69.0 74.2
Mean Max. 89.0 91.0 92.0 91.0 90.0 89.0 90.0 90.0 93.0 93.0 89.0 86.0 90.2
Mean Min. 49.0 47.0 47.0 46.0 54.0 57.0 59.0 58.0 62.0 62.0 55.0 49.0 53.6
Ext.Min. 21.0 20.0 18.0 21.0 27.0 25.0 34.0 28.0 37.0 39.0 33.0 7.0 7.0
Visibility (Km.)
Mean 5.6 56 | 6.1 7.2 91 [ 103 [ 103 [ 103 98 | 85 76 | 69 [ 8.1
07.00LST | 3.6 34 | 44 6.1 83 [ 100 | 99 [ 99 94 | 75 65 | 57 | 171
Cloud Amount (1-10)
Mean 3.5 33 [ 39 4.7 66 | 76 | 80 [ 83 80 [ 6.6 45 [ 35 | 57
Wind (Knots)
Prev.Wind NE S S S S S S S S NE NE NE -
Mean 1.3 1.6 1.9 1.9 1.8 2.1 2.1 1.9 1.3 1.4 1.8 2.0 1.8
Max. 24.0 18.0 25.0 43.0 42.0 40.0 24.0 29.0 47.0 32.0 25.0 33.0 47.0
Pan Evaporation (mm.)
Total 121.0 | 128.7 ‘ 163.2 179.3 178.1 ‘ 160.0 ‘ 150.6 ‘ 144.8 131.7 ‘ 125.1 120.4 | 126.6 | 1’7529'
Rainfall (mm)
Total 5.5 8.1 28.5 60.6 121.1 94.9 101.2 117.0 224.4 183.4 43.8 6.5 995.0
Num. of Days 1.4 1.0 3.0 5.2 12.1 12.7 14.8 15.9 18.3 14.2 4.1 1.3 104.0
Daily Max. 48.1 494 84.4 146.0 103.4 77.9 82.7 108.6 190.4 109.7 75.1 17.5 190.4
Phenomena (Days)
Fog 34 3.8 1.1 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.3 8.8
Haze 29.2 25.9 27.9 22.5 7.8 0.4 0.1 0.1 0.6 8.3 17.2 25.7 165.7
Hail 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ThunderStorm 0.1 0.3 1.1 3.0 6.1 4.6 34 3.9 7.5 6.8 1.1 0.1 38.0
Squall 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Source: Thai Meteorological Departm

ent, B.E. 2566 (2023)
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Index Station 48425 Elevation of station above MSL 7.23 Meters
Latitude 14° 28' 28.0" N Height of wind vane above ground 11.65 Meters
Longitude 100° 8' 20.0" E
~
January February March
|_: .‘.J
April May June
July August September
October November December

Figure 3.1.2-1 Wind Rose for the 30-year Period (B.E. 2535-2564 (1992-2021)), Suphanburi

Meteorological Station

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate
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1) Barometric Pressure
The average barometric pressure throughout the year is 1,009.39
hectopascals, with a range of variation between 1,006.50 and 1,013.10 hectopascals. Daily
average pressure differences range from 994.99 to 1,025.93 hectopascals. The highest
atmospheric pressure occurs in March at 1,025.93 hectopascals, while the lowest occurs in

March at 994.99 hectopascals.

2) Temperature
The average temperature throughout the year is 28.5 degrees Celsius,
with the highest annual average temperature of 34.1 degrees Celsius as well as the lowest
annual average of 24.2 degrees Celsius. The highest recorded temperature is 42.2 degrees
Celsius, occurring in April, while the lowest recorded temperature is 10.4 degrees Celsius,

observed in December.

3) Humidity
The average relative humidity throughout the year is 74.2%, with the
highest annual average of 90.2% and the lowest annual average of 53.6%. The lowest

recorded relative humidity value is 7%, observed in December.

4) Cloud
The average cloud cover in the sky ranges from 3.3 to 8.3 out of ten
parts. August has the highest cloud cover at 8.3, while February has the lowest cloud cover
at 3.3.

5) Wind
The predominant wind directions are from the northeast and south,
which are from October to January and February to September respectively. The average
wind speed throughout the year is 1.8 knots. The average monthly wind velocity ranges

from 1.3 to 2.1 knots. The highest recorded is 47 knots, observed in September.

6) Rainfall
The total annual rainfall is 995.0 millimeters. The month with the
highest rainfall of 224.4 millimeters is September, while the month with the lowest rainfall

of 5.5 millimeters is January.
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7) Storm
The total time duration of thunderstorms that occurred in a year is 38
days. The month with the longest duration of thunderstorms is September, with 7.5 days.
On the other hand, January and December have the shortest duration of thunderstorms,

occurring only 0.1 day.

3.1.3  Air Quality
Ambient air quality measurements will be conducted during dry season and rainy
season (Appendix 3-1 to Appendix 3-3). Two stations of air quality measurement (as

shown in Figure 3.1.3-1 and Figure 3.1.3-2) are as follows:

Al: Ban Nong Hin School (approximately 120 meters from the Project to the
north), situated in a community and agricultural area.

A2: Nong Krathum Sub-district Health Promoting Hospital (approximately 3
kilometers from the Project to the southeast), situated in a community area, government

office, and open space.

The measured parameters included Total Suspended Particles (TSP), and
Particulate Matter with a diameter of less than 10 micrometers (PM-10), During dry season,
ambient air quality measurements were conducted in the study area from May 24™ to 29'h,

B.E. 2566 (2023).

For the rainy season, ambient air quality measures were conducted during October
24 _ 29t B E. 2566 (2023). The measure parameters included Total Suspended Particles
(TSP), Particulate Matter with a diameter of less than 10 micrometers (PM-10), and
Particulate Matter with a diameter of less than 2.5 micrometers (PM-2.5) Results of

ambient air quality measurements are summarized in Table 3.1.3-1 and Figure 3.1.3-3.
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Figure 3.1.3-1 Ambient Air Quality and Noise Level Measurement Stations
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Figure 3.1.3-2 Ambient Air Quality Measurement
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Figure 3.1.3-3 Bar Chart Shows Results of Ambient Air Quality Sampling
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Table 3.1.3-1

Results of Ambient Air Quality Measurements

Date of Concentration (milli gram per cubic meter), average 24-hr
Station
measurement TSP PM-10 PM-2.5

Al: Ban Nong Hin 24-25 May 0.067 0.038 -
School 25-26 May 0.076 0.042 -

26-27 May 0.066 0.036 -

27-28 May 0.046 0.026 -

28-29 May 0.042 0.024 -

Min-Max 0.042-0.076 0.024-0.042 -

24-25 Oct 0.032 0.018 0.0108

25-26 Oct 0.032 0.016 0.0094

26-27 Oct 0.033 0.017 0.0050

27-28 Oct 0.036 0.019 0.1070

28-29 Oct 0.035 0.018 0.0085

Min-Max 0.0032-0.036 0.016-0.019 0.0050-0.0108
A2: Nong Krathum 24-25 May 0.051 0.022 -
Sub-district Health | 25-26 May 0.070 0.033 -
Promoting Hospital 26-27 May 0.062 0.029 -

27-28 May 0.049 0.028 -

28-29 May 0.044 0.026 -

Min-Max 0.044-0.070 0.022-0.033 -

24-25 Oct 0.038 0.018 0.0076

25-26 Oct 0.032 0.016 0.0067

26-27 Oct 0.028 0.015 0.0028

27-28 Oct 0.038 0.019 0.0122

28-29 Oct 0.032 0.017 0.0043

Min-Max 0.028-0.038 0.015-0.019 0.0028-0.0122
National Standard 0.33 7 0.12 Y 0.0375 %
General EHS Guidelines ¥ - 0.050 0.025

Source: Measured by Environment Research and Technology Co., Ltd.
Remark: Y National Environmental Board, No. 24 (B.E. 2547 (2004))
¥ National Environmental Board, (B.E. 2566 (2023))
¥ General EHS Guidelines, IFC, 2007
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(1) Total Suspended Particles (TSP), 24-hour Average

During dry season, the average 24-hour TSP concentration at Ban Nong Hin
School ranged from 0.042 to 0.076 milligrams per cubic meter. At Nong Krathum Sub-
district Health Promoting Hospital, the concentration ranged from 0.044 to 0.070
milligrams per cubic meter. During rainy season, the average 24-hour TSP concentration
at Ban Nong Hin School ranged from 0.0032 to 0.036 milligrams per cubic meter. At Nong
Krathum Sub-district Health Promoting Hospital, the concentration ranged from 0.028 to
0.038 milligrams per cubic meter. The measured values are, therefore, in accordance with
the National Environmental Board, No. 24 (2004).

(2) PM-10, 24-hour Average
During dry season, the average 24-hour PM-10 concentration at Ban Nong
Hin School ranged from 0.024 to 0.042 milligrams per cubic meter. At Nong Krathum Sub-
district Health Promotion Hospital, the concentration ranged from 0.022 to 0.033 milligrams
per cubic meter. During rainy season, the average 24-hour PM-10 concentration at Ban Nong
Hin School ranged from 0.016 to 0.019 milligrams per cubic meter. At Nong Krathum Sub-
district Health Promotion Hospital, the concentration ranged from 0.015 to 0.019 milligrams

per cubic meter. The measured values are, therefore, in accordance with both the National
Environmental Board, No. 24 (2004) and General EHS Guidelines, IFC (2007).

(3) PM-2.5, 24-hour Average
During rainy season, the average 24-hour PM-2.5 concentration at Ban Nong
Hin School ranged from 0.0050 to 0.0108 milligrams per cubic meter. At Nong Krathum Sub-
district Health Promoting Hospital, the concentration ranged from 0.0028 to 0.0122 milligrams
per cubic meter. The measured values are, therefore, in accordance with both the National
Environmental Board, No. 24 (2004) and General EHS Guidelines, IFC (2007).

(4) Wind Speed and Wind Direction
Wind speed and wind direction measurements were conducted in the study
area same period with ambient air quality sampling, at 2 stations: Ban Nong Hin School
and Nong Krathum Sub-District Health Promoting Hospital.

1) Ban Nong Hin School: during dry season, the wind speed ranged from
calm (less than 0.4 meters per second) to 5.4 meters per second. The prevailing wind
direction came from the South-southeast (SSE). During rainy season the wind speed ranged
from calm (less than 0.4 meters per second) to 2.7 meters per second. The prevailing wind
direction came from the North (N). (Table 3.1.3-2, Table 3.1.3-3, and Figure 3.1.3-4)
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2) Nong Krathum Sub-District Health Promoting Hospital: during dry
season, the wind speed ranged from calm (less than 0.4 meters per second) to 3.1 meters
per second. The prevailing wind direction came from the North (N). During rainy season,
the wind speed ranged from calm (less than 0.4 meters per second) to 2.7 meters per second.
The prevailing wind direction came from the North-northeast (NNE). (Table 3.1.3-4,
Table 3.1.3-5, and Figure 3.1.3-4)
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A2: Nong Krathum Sub-district Health Promoting Hospital

Figure 3.1.3-4 Wind Rose at Ambient Air Quality Measurement Stations
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Table 3.1.3-2
Wind Speed and Wind Direction at Ban Nong Hin School, During Dry Season

Time 24-25 May 25-26 May 26-27 May 27-28 May 28-29 May
WS WD WS WD WS WD WS WD WS WD

08:00-09:00 1.8 WNW 04 NNW 0.9 w 0.4 WSW 0.9 SE
09:00-10:00 3.1 NW 1.8 NW 04 w 0.9 SE 1.3 WNW
10:00-11:00 3.1 NW 1.8 NNW 1.3 w 0.9 ESE 22 NW
11:00-12:00 1.8 N 1.8 NW 1.8 WNW 22 NW 22 E
12:00-13:00 22 N 1.8 NW 1.3 WNW 2.7 NNW 22 E
13:00-14:00 1.8 NNW 1.8 E 2.7 N 22 NW 1.8 ESE
14:00-15:00 22 SSE 1.8 SE 2.7 SE 3.1 NW 0.9
15:00-16:00 1.3 SSE 22 SE 54 ESE 22 NW 1.8
16:00-17:00 3.1 SSE 2.7 ESE 1.3 NNE 0.9 SE 2.7
17:00-18:00 45 N 3.1 SE 3.1 w 0.9 SE 3.1
18:00-19:00 1.3 E 1.8 S 1.3 w 2.7 S 3.1 ESE
19:00-20:00 04 S 2.7 SE <04 Calm 2.7 SW 2.7 ESE
20:00-21:00 1.8 SSE 2.7 SE 04 SSE 22 SW 1.3 ESE
21:00-22:00 3.6 S 1.8 SSE 04 SSE 22 SW 0.9 E
22:00-23:00 1.3 S 22 NW 0.9 SSE 13 WSW 1.8 WNW
23:00-00:00 1.3 SSE 1.3 NE 04 SSE 0.4 SW 3.1 SW
00:00-01:00 1.3 S <04 Calm 0.9 S 0.9 NNW 22 WS
01:00-02:00 04 S <04 Calm 1.3 S 0.4 N 22 WSW
02:00-03:00 09 SSE 1.3 WSw 04 SSE 0.4 N 1.8 WNW
03:00-04:00 04 S 1.8 WSw 0.9 SSE 22 ENE 0.9 NW
04:00-05:00 04 S 04 WSwW 04 SSE 1.3 ENE 1.3 NW
05:00-06:00 04 SSE 04 WSwW <04 Calm 04 ESE 13 ENE
06:00-07:00 09 SSW <04 Calm <04 Calm 0.4 E 1.3 ESE
07:00-08:00 04 SwW <04 Calm <04 Calm <04 Calm 0.9 E

Min 0.4 - <0.4 - <0.4 - <0.4 - 0.9 -

Max 4.5 - 31 - 5.4 - 3.1 - 31 -

Unit m/sec - m/sec - m/sec - m/sec - m/sec -

Remark: WS = Wind Speed (m/s)
WD = Wind Direction
Calm = Calm Wind (a wind speed less than 0.4 m/s) (direction of calm wind is not taken into

account the wind direction)
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Table 3.1.3-3
Wind Speed and Wind Direction at Ban Nong Hin School, During Rainy Season

. 24-25 Oct 25-26 Oct 26-27 Oct 27-28 Oct 28-29 Oct
Time WS WD WS WD WS WD WS WD WS WD
08:00-09:00 0.4 N <04 Calm 0.9 NE 1.3 N 1.3 N
09:00-10:00 09 N <04 Calm 1.3 N 1.8 N 1.8 N
10:00-11:00 09 NE 0.9 NNE 0.9 N 13 NE 2.7 N
11:00-12:00 1.3 SE 0.9 ESE 0.9 N 0.9 SSE 2.7 N
12:00-13:00 1.8 ESE 1.3 SE 0.9 NE 0.9 NE 2.7 N
13:00-14:00 1.8 ESE 1.8 SE 1.8 N 0.9 ESE 2.7 NNE
14:00-15:00 1.8 SE 1.3 E 04 NNE 13 E 1.8 NNE
15:00-16:00 1.3 SE 1.8 E 0.9 N 13 SSE 1.8 N
16:00-17:00 0.4 ENE 1.3 NNE 1.3 ENE 0.9 SE 1.3 SSE
17:00-18:00 1.3 E 1.8 N 1.3 SE 0.9 S 1.3 SE
18:00-19:00 09 NNE 09 NE 1.8 ENE 0.9 S 0.9 SE
19:00-20:00 <04 Calm 09 NE 04 NW <04 Calm 1.3 SE
20:00-21:00 <04 Calm 0.9 N <04 Calm <04 Calm 04 ESE
21:00-22:00 <04 Calm 04 N 04 N <04 Calm 04 N
22:00-23:00 <04 Calm 04 N 04 NE 0.4 NW 1.3 N
23:00-00:00 04 N <04 Calm 04 NNE 0.4 NW 0.9 NNW
00:00-01:00 1.3 E <04 Calm <04 Calm 0.4 w 1.3 WSwW
01:00-02:00 1.3 E <04 Calm 0.9 WSwW 0.9 N <04 Calm
02:00-03:00 04 N <04 Calm <04 Calm 0.4 N <04 Calm
03:00-04:00 04 WNW <04 Calm <04 Calm 0.4 N <04 Calm
04:00-05:00 1.3 WNW <04 Calm <04 Calm <04 Calm 04 NNE
05:00-06:00 1.3 WNW <04 Calm <04 Calm <04 Calm 04 NE
06:00-07:00 04 N <04 Calm <04 Calm 0.9 N <04 Calm
07:00-08:00 <04 Calm <04 Calm <04 Calm 1.3 N <04 Calm
Min <0.4 - <0.4 - <0.4 - <0.4 - <0.4 -
Max 1.8 - 1.8 - 1.8 - 1.8 - 2.7 -
Unit m/sec - m/sec - m/sec - m/sec - m/sec -
Remark: WS = Wind Speed (m/s)
WD = Wind Direction
Calm = Calm Wind (a wind speed less than 0.4 m/s) (direction of calm wind is not taken into

account the wind direction)
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Table 3.1.3-4

Wind Speed and Wind Direction at Nong Krathum Subdistrict Health Promoting

Hospital, During Dry Season

. 24-25 May 25-26 May 26-27 May 27-28 May 28-29 May
Time WS WD WS WD WS WD WS WD WS WD
08:00-09:00 1.8 NW 0.9 NNW 0.4 NNW 0.4 WNW 0.9 SSE
09:00-10:00 2.2 NW 1.8 NwW 0.9 NNW 0.9 N 0.9 N
10:00-11:00 2.2 NW 1.3 WNW 1.3 N 0.9 SSE 1.3 N
11:00-12:00 1.3 NE 1.3 NE 1.3 NE 1.3 NE 1.8 N
12:00-13:00 1.3 ESE 1.3 ENE 1.3 ENE 1.8 NE 1.3 SSE
13:00-14:00 2.2 SE 2.2 SE 1.8 ESE 1.3 ENE 1.8 N
14:00-15:00 1.8 SSW 1.3 SE 2.7 SE 1.8 ENE 1.3 SW
15:00-16:00 1.3 ESE 1.8 SSwW 2.7 SE 1.8 SSE 1.3 SSE
16:00-17:00 3.1 S 1.3 SSE 2.2 E 2.2 SSwW 2.2 SE
17:00-18:00 2.7 WSwW 1.8 SSw 0.9 NNE 1.3 SSwW 1.8 SSE
18:00-19:00 1.3 ESE 1.3 SW 0.4 NNE 2.2 WSw 2.2 SSE
19:00-20:00 0.4 SSW 0.9 N <0.4 Calm 2.2 N 1.3 N
20:00-21:00 2.7 SSW 1.3 N 0.9 w 2.2 NwW 0.9 N
21:00-22:00 2.2 SW 1.3 N 0.9 w 1.3 WNW 0.9 N
22:00-23:00 1.3 WSw 1.8 NNW 0.9 w 0.9 w 1.3 SSE
23:00-00:00 0.9 SSW 0.9 ENE 0.4 WSwW 0.9 WNW 2.7 WNW
00:00-01:00 1.3 SW <0.4 Calm 0.9 w 0.4 WNW 3.1 NwW
01:00-02:00 1.3 SW 0.4 NE 0.4 WNW <0.4 Calm 2.7 NW
02:00-03:00 0.9 SW 0.9 SW 1.3 WSwW 0.4 ESE 1.3 N
03:00-04:00 1.3 SW 0.9 w 1.3 WSwW 1.8 SE 0.4 N
04:00-05:00 0.9 SW 0.9 w 0.9 WSwW 1.3 ESE 0.4 N
05:00-06:00 1.3 SW 0.4 W 0.4 WSwW 0.9 E 0.9 SE
06:00-07:00 1.3 WSwW 0.4 w 0.4 WSwW 0.4 ESE 0.9 SSE
07:00-08:00 1.3 WSw <0.4 Calm <0.4 Calm 0.4 E 0.9 SSE
Min 0.4 - <0.4 - <0.4 - <0.4 - 0.4 -
Max 3.1 - 2.2 - 2.7 - 2.2 - 2.7 -
Unit m/sec - m/sec - m/sec - m/sec - m/sec -
Remark: WS Wind Speed (m/s)
WD = Wind Direction
Calm = Calm Wind (a wind speed less than 0.4 m/s) (direction of calm wind is not taken into
account the wind direction)
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Table 3.1.3-5
Wind Speed and Wind Direction at Nong Krathum Subdistrict Health Promoting
Hospital, During Rainy Season

. 24-25 Oct 25-26 Oct 26-27 Oct 27-28 Oct 28-29 Oct

Time WS WD WS WD WS WD WS WD WS WD
08:00-09:00 0.9 NNW 0.4 NNW 1.3 NE 0.9 N 0.9 NNW
09:00-10:00 0.4 N 0.9 NE 1.3 NNE 0.9 N 1.3 NNW
10:00-11:00 0.9 NW 0.9 ENE 0.9 NNE 0.9 N 1.3 NNE
11:00-12:00 1.8 E 0.9 ENE 0.9 NW 0.9 ENE 1.3 NNE
12:00-13:00 1.8 E 0.9 NE 0.9 NE 0.9 N 1.8 NNE
13:00-14:00 1.8 ENE 1.3 E 1.3 NE 0.9 NNE 2.7 NE
14:00-15:00 1.3 NNW 1.8 E 1.3 E 0.9 NE 0.9 ENE
15:00-16:00 1.3 E 1.3 E 1.8 E 0.9 N 1.3 E
16:00-17:00 1.3 NE 1.8 NE 1.3 E 0.9 ESE 1.3 E
17:00-18:00 1.3 NE 0.9 N 1.3 E 0.9 S 1.3 ESE
18:00-19:00 0.9 NNE 0.9 NE 2.7 NE 0.4 SE 0.9 ESE
19:00-20:00 0.4 NNW 1.3 NE 1.3 NwW 0.4 ESE 1.8 ESE
20:00-21:00 0.4 NNW 0.9 NNE 0.4 NNW 0.4 E 0.9 NE
21:00-22:00 0.4 NNW 0.4 NNE 0.4 N <0.4 Calm 0.4 ENE
22:00-23:00 0.4 NNW 0.4 NNW 0.4 WSw 0.4 SW 1.8 NNW
23:00-00:00 0.9 ENE 0.4 NNW 0.4 N <0.4 Calm 1.3 NwW
00:00-01:00 1.8 NE <0.4 Calm 0.4 E 0.4 WNW 1.3 W
01:00-02:00 1.3 NE <0.4 Calm 0.9 SW 0.4 w 0.9 WSW
02:00-03:00 0.9 WNW 0.4 NNW 0.4 WSwW 0.4 NE 0.4 SSE
03:00-04:00 1.3 WNW <0.4 Calm 0.4 SW <0.4 Calm <0.4 Calm
04:00-05:00 1.3 NW <0.4 Calm 0.4 SW <0.4 Calm <0.4 Calm
05:00-06:00 1.8 WNW <0.4 Calm <0.4 Calm 0.4 SSwW <0.4 Calm
06:00-07:00 0.9 WNW <0.4 Calm 0.4 NE 0.9 NwW 0.4 NE
07:00-08:00 0.4 NNE <0.4 Calm 0.4 NE 0.4 NNW 0.4 W

Min 0.4 - <0.4 - <0.4 - <0.4 - <0.4 -

Max 1.8 - 1.8 - 2.7 - 0.9 - 2.7 -

Unit m/sec - m/sec - m/sec - m/sec - m/sec -

Remark: WS = Wind Speed (m/s)
WD = Wind Direction
Calm = Calm Wind (a wind speed less than 0.4 m/s) (direction of calm wind is not taken into

account the wind direction)
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3.1.4 Noise

Noise level measurements will be conducted during dry season and rainy season
(Appendix 3-1 and Appendix 3-2) at two stations (Figure 3.1.3-1) as follows:

N1: Ban Nong Hin School (approximately 120 meters from the Project to the

north), situated in a community and agricultural area.

N2: Nong Krathum Sub-district Health Promoting Hospital (approximately 3
kilometers from the Project to the southeast), situated in a community area,
government office, and open space.

The measured parameters included the average 24-hour noise level (Leq 24 1r), the
maximum noise level (Lmax), the average daytime and nighttime noise level (Lan), and the
background noise level (Lgo). During dry season, the measurements were conducted in the
study area from May 24" to 29", B.E. 2566 (2023). During dry season, the measurements
were conducted in the study area from October 24" to 31%, B.E. 2566 (2023). Results of

measuring noise level is summarized in Figure 3.1.4-2 and Table 3.1.4-1.

L pige o

W™ o~ < 2

\\\\‘ "
- ]
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Nong Krathum Sub-district Health Promoting Hospital (N2)
Figure 3.1.4-1 Noise Level Measurement
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Figure 3.1.4-2 Bar Chart Shows Results of Noise Measurements
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Figure 3.1.4-2 (continue) Bar Chart Shows Results of Noise Measurements
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Table 3.1.4-1
Results of Noise Level Measurements, During Dry Season

Noise level (dB(A) One Hour (dB(A))
Station Date of Day time | Night time
measurement Leq24 nr Limax Lan Loo 7am.-10 | 10 p.m.—
p.m. 7 a.m.

N1 24-25 May 47.3 87.4 51.0 41.0 43.1-53.0 37.0-48.6
25-26 May 46.8 83.7 51.1 39.7 40.4-51.5 36.6-49.1

26-27 May 53.9 86.6 61.2 47.4 42.3-60.9 40.1-63.1

27-28 May 46.6 87.7 51.0 39.1 40.2-52.1 38.2-48.1

28-29 May 51.7 85.4 60.5 46.9 39.7-51.7 42.7-63.0
Min-Max 46.6-53.9 | 83.7-87.7 | 51.0-61.2 | 39.1-47.4 | 39.7-60.9 36.6-63.1

24-25 Oct 50.3 88.0 554 45.0 48.4-54.2 46.7-50.5

25-26 Oct 50.2 84.1 54.6 45.0 47.3-55.9 45.4-49.3

26-27 Oct 55.5 86.6 64.1 51.6 46.9-57.4 54.7-62.1

27-28 Oct 51.9 80.8 58.5 47.2 46.2-55.0 47.4-55.9

28-29 Oct 58.2 85.8 64.6 50.7 46.8-65.7 46.2-66.8

29-30 Oct 59.0 88.9 64.9 53.7 49.0-65.6 48.2-65.6

30-31 Oct 584 89.0 59.8 52.1 49.8-68.5 47.6-51.2
Min-Max 50.2-59.0 | 80.8-89.0 | 54.6-64.9 | 45.0-53.7 | 46.2-68.5 45.4-66.8

N2 24-25 May 48.5 90.9 534 423 47.6-50.7 40.5-51.7
25-26 May 50.1 80.7 55.9 43.9 47.3-53.2 39.7-52.7

26-27 May 50.7 92.0 56.0 45.0 46.4-56.2 43.1-52.1

27-28 May 494 86.9 54.6 433 46.8-54.3 42.8-52.1

28-29 May 53.7 89.1 62.2 49.9 45.7-54.1 52.2-63.2
Min-Max 48.5-53.7 | 80.7-92.0 | 53.4-62.2 | 42.3-49.9 | 45.7-56.2 39.7-63.2

24-25 Oct 53.0 83.9 58.0 47.5 51.4-56.1 48.8-52.8

25-26 Oct 544 84.2 60.3 493 51.4-58.5 51.8-54.7

26-27 Oct 55.9 88.0 60.4 51.0 53.6-64.5 50.3-54.4

27-28 Oct 54.6 86.1 60.0 49.7 51.9-59.9 51.6-54.3

28-29 Oct 53.5 89.4 59.2 49.2 51.3-57.3 51.1-53.4

29-30 Oct 53.7 91.1 58.8 48.2 50.5-58.1 49.0-55.2

30-31 Oct 52.0 90.4 56.3 44.4 47.9-55.9 44.4-53.2
Min-Max 52.0-55.9 | 83.9-91.1 | 56.3-60.4 | 44.4-51.0 | 47.9-64.5 44.4-55.2

National Standard <70 <115 - - - -
General EHS - - - - 55 45
Guidelines ¥

Source: Measured by Environment Research and Technology Co., Ltd.
Remark: ! National Environmental Board, No. 15 (B.E. 2540 (1997))

? General EHS Guidelines, IFC, 2007
(1) 24-hour Equivalent Noise Level (Leq24 hr)

During dry season, the equivalent 24-hour noise level at Ban Nong Hin
School ranged from 46.6 to 53.9 dB(A), while at Nong Krathum Sub-district Health
Promoting Hospital, the average 24-hour noise level ranged from 48.5 to 53.7 dB(A).
During rainy season, it is ranged from 50.2 to 59.0 dB(A) at Ban Nong Hin School, ranged
from 52.0 to 55.9 dB(A) at Nong Krathum Sub-district Health Promoting Hospital. The
measured values, therefore, are within the established standards set by the National
Environmental Board, No. 15 (B.E. 2540 (1997)), which does not exceed 70 dB(A).
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(2) The Maximum Noise Level (Lmax)

During dry season, the maximum noise level at Ban Nong Hin School
ranged from 83.7 to 87.7 dB(A), while at Nong Krathum Sub-district Health Promoting
Hospital ranged from 80.7 to 92.0 dB(A). During rainy season, it is ranged from 80.8 to
89.0 dB(A) at Ban Nong Hin School, ranged from 83.9 to 91.1 dB(A) at Nong Krathum
Sub-district Health Promoting Hospital. The measured values, therefore, are within the
established standards set by the National Environmental Board, No. 15 (B.E. 2540 (1997)),
which does not exceed 115 dB(A).

(3) The Average Daytime and Nighttime Noise Level (Lan)
During dry season, the average daytime and nighttime noise level at Ban
Nong Hin School ranged from 51.0 to 61.2 dB(A), while at Nong Krathum Sub-district
Health Promoting Hospital ranged from 53.4 to 62.2 dB(A). During rainy season, it is
ranged from 54.6 to 64.9 dB(A) at Ban Nong Hin School, ranged from 56.3 to 60.4 dB(A)
at Nong Krathum Sub-district Health Promoting Hospital.

Regarding to the general EHS guidelines which stipulate that the one-hour
average of Laeq during the daytime should not exceed 55 dB(A), and during the nighttime
should not exceed 45 dB(A) for residential, institutional, and educational areas,

consequently, the measured values is not compliance with the guidelines.

(4) The Background Noise Level (L9o)

During dry season, the background noise level at Ban Nong Hin School
ranged from 39.1 to 47.4 dB(A), while at Nong Krathum Sub-district Health Promoting
Hospital ranged from 42.3 to 49.9 dB(A). During rainy season, it is ranged from 45.0 to
53.7 dB(A) at Ban Nong Hin School, ranged from 44.4 to 51.0 dB(A) at Nong Krathum
Sub-district Health Promoting Hospital.

3.1.5 Hydrology and Water Quality

(1) Hydrology
Suphanburi Province is located in the area of Tha Chin River Basin and Mae
Klong River Basin, as shown in Figure 3.1.5-1. These river basins have significant natural
water sources, including various canals and important main rivers that contribute to the
well-being and economy of the population. Crucial sources include the Tha Chin River or

Suphanburi River approximately 28 kilometers from the Project location to the west, with
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the Kra Siao Dam as an important branch water storage of the Tha Chin River (Figure

3.1.5-2). There is natural surface water volume of approximately 721 million cubic meters

per year flowing down from various canals into the Tha Chin River (Source: Watershed

Development Plan Report for Suphanburi Province, B.E. 2561 (2018)).
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Figure 3.1.5-1 River Basin in Suphanburi Province
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Figure 3.1.5-2 Surface Water Resources in the Study Area
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1) Tha Chin River Basin
The Chin River Basin covers approximately 90% of the Suphanburi
Province area, include Dan Chang District, Doem Bang Nang Buat District, Nong Ya Sai
District, Sam Chuk District, Don Chedi District, Sri Prachan District, Mueang Suphanburi
District, U Thong District, Bang Pla Ma District, and Song Phi Nong District. The
prominent water source in this area is the Tha Chin River, which flows extensively from
north to south through the province. Additionally, there are branches of the Tha Chin River

originating from Kra Siao Dam in Dan Chang District.

2) Mae Klong River Basin
Mae Klong River Basin covers approximately 10% of the Suphanburi
Province area, primarily located to the west of Dan Chang District. In this area, there are
branches of Tha Chin River originating from the Kra Siao Dam in Dan Chang District.

These branches flow eastward to Tha Chin River.

(2) Surface Water Quality
The nearest surface water source of the Project is Huai Hin. It is located
approximately 100 meters away from the Project area. The water flows from the west to
the east of the Project area. A survey which conducted on May 5% B.E. 2566 (2023)
revealed that Huai Hin is a seasonal water source, and it remains dry throughout the year,
especially during the dry season. There are only a few spots with slightly deeper areas

compared to other parts where water is stagnant (Figure 3.1.5-3).

’ f »_’ 2 r? : » e A ¢ ::‘_.‘ oo ¥ \ ‘\ Qél\ ',.,.7:. ‘:“A " i ‘ l‘" 4 ¥
Figure 3.1.5-3 Huai Hin’s Current Condition (picture taken on May 5%, B.E. 2566 (2023))

On October 28™, B.E. 2566 (2023), sampling of surface water quality and aquatic
ecology was conducted. The Parameters to be measured include flow rate, temperature,
pH, suspended solids (SS), total dissolved solids (TDS), dissolved oxygen (DO), chemical
oxygen demand (COD), biochemical oxygen demand (BOD), total coliform bacteria, and
fecal coliform bacteria. Results of sampling can be summarized as shown in Table 3.1.5-
1. All results are in accordance with the Standard Value of Surface Water for Class 3, 4

except for DO and BOD at all three sampling points.
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SW1 Huai Hin (from the Project to the west):

- The physical quality of water is still water with a temperature of 31.5
degrees Celsius, <0.1 m>/s flow rate, 12 m width and 1.4 m depth.

- The chemical water quality has pH of 7.4, dissolved oxygen (DO) of 1.3
mg/l, BOD of 4.8 ml/l, COD of 44 ml/l, total dissolved solids of 141 mg/l,
and total suspended solid of 15 ml/I.

- The biological water quality has total coliform bacteria (TCB) of 5,400
MPN/100 ml and fecal coliform bacteria (FCB) of 1,100 MPN/100 ml.

SW2 Huai Hin (from the Project to the south):

- The physical quality of water is still water with a temperature of 29.0
degrees Celsius, <0.1 m?/s flow rate, 10 m width and 2.5 m depth.

- The chemical water quality has pH of 7.0, dissolved oxygen (DO) of 1.7
mg/1, BOD of 4.0 ml/l, COD of 65 ml/l, total dissolved solids of 141 mg/l,
and total suspended solid of 36 ml/I.

- The biological water quality has total coliform bacteria (TCB) of 5,400
MPN/100 ml and fecal coliform bacteria (FCB) of 790 MPN/100 ml.

SW3 Huai Hin (from the Project to the east):

- The physical quality of water is still water with a temperature of 28.5
degrees Celsius, <0.1 m®/s flow rate, 11 m width and 3.0 m depth.

- The chemical water quality has pH of 7.0, dissolved oxygen (DO) of 1.5
mg/l, BOD of 5.3 ml/l, COD of 53 ml/l, total dissolved solids of 155 mg/I,
and total suspended solid of 29 ml/I.

- The biological water quality has total coliform bacteria (TCB) of 490
MPN/100 ml and fecal coliform bacteria (FCB) of 78 MPN/100 ml.

The results of surface water quality monitoring at three sampling points shows that
most monitoring indices are within the standard value of surface water quality sources
according to the Notification of the National Environment Board, No. 8 (B.E. 2537), class 3 -
water sources receiving wastewater from some activities and can be used for (1) Consumption
but disinfection and general water quality improvement processes are required. (2) Agriculture,
except the DO and BOD that exceed the standard class 3 but is still within the surface water
quality standard in type 4 - water sources receiving wastewater from some activities and can
be used for (1) Consumption, but disinfection and general water quality are required (2)
Industry. Due to the general conditions in the sampling area which show that the land is an
agricultural area, living space and establishments, wastewater from agricultural areas,

communities and the establishment may be one of the factors for the high BOD value (BOD).
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Table 3.1.5-1
Result of Surface Water Sampling

. Standard V

Parameters Unit SW1 Sw2 SW3 Class3 Classd
Temperature °C 31.5 29.0 28.5 n’ n’
pH - 7.4 7.0 7.0 5.0-9.0 | 5.0-9.0
DO mg/l 1.3 1.7 1.5 >4.0 >2.0
BOD mg/l 4.8 4.0 5.3 2.0 4.0
COD mg/l 44 65 53 - -
TDS mg/l 141 141 155 - -
TSS mg/l 15 36 29 - -
Total Coliform Bacteria | MPN/100 ml | 5,400 5,400 490 20,000 -
Fecal Coliform Bacteria | MPN/100 ml 1,100 790 78 4,000 -
Flow Rate m’/s <0.1 <0.1 <0.1 - -
Velocity m/s <0.1 <0.1 <0.1 - -
Width m 12 10 11 - -
Depth m 1.4 2.5 3.0 - -

Remark: 1’ Notification of the National Environment Board, No.8, B.E.2537 (1994), issued under
the Enhancement and Conservation of National Environmental Quality Act B.E.2535
(1992), published in the Royal Government Gazette No.111 Part 16, dated February
24, B.E.2537 (1994). (Standard Value of Surface Water for Class 3, 4)

n’ = naturally but changing not more than 3°C, SW1 = Huai Hin (from the Project to the west)

SW2 = Huai Hin (from the Project to the south), SW3 = Huai Hin (from the Project to the east)

3.1.6 Topography

Suphanburi Province is located in the central-western region of Thailand with
Suphanburi River, also known as Tha Chin River, flows through the province from north
to south. The majority of the terrain is flat, with some elevated areas and slopes ranging
from 0-3% in the western part. The highest point is in the southeast, reaching about 3 meters
above sea level. The northern and western parts consist of hills and high plateaus,
particularly in Doem Bang Nang Buat District, Dan Chang District, and parts of Don Chedi
District and Nong Ya Sai District.

The southwestern side of the province has an undulating area with steep slopes
and hillsides, and the western side features valleys and hills, with some steep slopes that
connect to the Tanaosri Range. The highest peak is Khao Thewada with approximately
1,220 meters above sea level, followed by Khao Phu Toei at around 760 meters above sea
level. Next to the east, the terrain transitions from hills to undulating plains before sloping

down towards the eastern part of the province.

The lowland area lies to the east of the province, along Tha Chin River, with
elevation of about 3 meters above sea level in the northern part and around 10 meters above
sea level in the northern region, including Doem Bang Nang Buat Sub-district, Sam Chuk
District, Don Chedi District, Sri Prachan District, Mueang District, Bang Pla Ma District,
Song Phi Nong District, and parts of U Thong District.
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The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat District,
Suphanburi Province. Overall, the topography is characterized by a diverse landscape of plains,
hills, and rivers. (Source: District Development Office, Doem Bang Nang Buat, retrieved on
April 25, B.E. 2566 (2023), from https://district.cdd.go.th/ doembang/about-us)

3.1.7  Flood Risks

The occurrence of natural disasters in Suphanburi Province is generally characterized
by the flood-prone areas which are flat and low-lying, with Tha Chin River flowing through the
middle of the province. In the area which located beneath the floodgates of the Pho Phraya
Reservoir, if there is continuous heavy rainfall in the region and a significant volume of water
flows down from the north, the flood gates of the Pho Phraya Reservoir will release excess water
downstream. If the water level behind the flood gates rises more than 5.60 meters, it can lead to
flooding within the town area of Suphanburi Province. The flood-prone areas would be in the
low-lying basin region to the south of the province, particularly in Bang Pla Ma District and Song
Phi Nong District. The main cause of the flooding issue is due to the limited capacity of Tha Chin
River to drain water, combined with the predominantly low-lying basin terrain of the area. When
the water from the north flows through Tha Chin River in large quantities, it overflows and
inundates a wide area. Based on the flood-prone area data for Suphanburi Province from the Geo-
Informatics and Space Technology Development Agency (GISDA) in the year B.E. 2556 (2013),
it was found that most of the province’s area has a low to moderate risk of recurring floods, with
some areas having a high risk. The level of risk and severity is concentrated in the lower basin
areas of the province (Source: Master Plan of Development for the Watershed of Suphanburi

Province, Department of Irrigation, December B.E. 2561 (2018)).

Based on the data obtained from the Department of Land Development (Figure
3.1.7-1), upon examining the flood-prone area map of Suphanburi Province, the severity
levels are categorized into 3 levels as follows:

Level 1: Areas prone to recurrent flooding, experiencing inundation 8-10 times
within a 10-year period.

Level 2: Areas prone to frequent flooding, experiencing inundation 4-7 times
within a 10-year period.

Level 3: Areas prone to occasional flooding, experiencing inundation not more

than 3 times within a 10-year period.

As shown in Figure 3.1.7-2 and Figure 3.1.7-3, it was found that the Project is

located in the area with no risk of flooding.
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Figure 3.1.7-1 Recurring Flood Level Area in Suphanburi Province
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Figure 3.1.7-2 Recurring Flood Risk in the Study Area
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Figure 3.1.7-3 Evaluated Flood Risk Map of the Project
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3.1.8  Solar Radiation

The Department of Alternative Energy Development and Efficiency has studied
Thailand's solar energy potential (Figure 3.1.8-1) and found that the majority of the
country receives the highest solar radiation during the months of April and May. The values
range from 20 to 23 MJ/m?-Day. The areas that receive the highest solar radiation
throughout the year are located in the northeastern and some parts of the central region,
accounting for 11% of the total country's area. When considering the proportion of
Thailand's area that receives the average daily solar radiation, it can be seen that the
majority of Thailand (39.8%) (Table 3.1.8-1) receives a total solar radiation intensity
ranging from 17 to 18 MJ/m?-Day. The average annual total solar radiation intensity for
the entire country is 17.8 MJ/m?-Day, which is relatively high. Suphanburi Province has
an average annual solar radiation intensity of 18.6 MJ/m?-Day, and in Nong Krathum Sub-

district, where the Project is located, the average annual solar radiation intensity is 18.3
MJ/m?-Day (Table 3.1.8-2).

Table 3.1.8-1
Proportion of Areas Receiving Total Daily Solar Radiation per Year at Various Levels

Range of average daily solar radiation Percentage of area compared to the
intensity (MJ/m?2-day) total area of the country
15-16 0.4
16-17 13.2
17-18 39.8
18-19 35.6
19-20 11.0

Source:
Energy, accessed in April B.E. 2566 (2023)

Handbook for development and investment in renewable energy production, set 2, Ministry of

Table 3.1.8-2
Light Intensity and Solar Energy Potential of Thailand
. Ener otential
Region Average Intensity (1,000 toms of crude oil
(MJ/m*-day) .

equivalent)
Country 17.8 335,853.34
South 17.6 51,984.20
North 17.5 76,382.16
Northeast 17.9 136,486.15
Central 18.2 71,000.83
Suphanburi Province 18.6 4,734.30
Nong Krathum Sub-district 18.3 -

Source:

Thailand Renewable Energy Report Department of Alternative Energy Development and

Efficiency Ministry of Energy, B.E. 2563 (2020), accessed April B.E. 2566 (2023).
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Figure 3.1.8-1 Solar Radiation Map of Thailand from Satellite Data
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3.2 BIOLOGICAL CONDITIONS
3.2.1  Terrestrial Ecology
3.2.1.1 Forest Resources

(1) Secondary Data

1) National Park, Wildlife Sanctuary, and Non-hunting Area

Suphanburi Province has declared protected areas as national parks,
wildlife sanctuaries, and non-hunting areas, including Phu Toei National Park, Phu Muang
Forest Park, Dan Chang Arboretum, and Bueng Chawak Non-hunting Area. The nearest
protected area to the Project location is Phu Toei National Park, approximately 30
kilometers from the Project location. Phu Toei National Park falls under the ITUCN
Management Category II, indicating its protected status. This designation as a National
Park was officially granted in B.E. 2541 (1998), signifying its importance for conservation

and environmental protection.

Two key biodiversity areas located approximately 20 kilometers and 50
kilometers from the Project location; Lower Central Basin and Chao Phraya River from
Nonthaburi to Nakhon Sawan, respectively. The Lower Central Plain was previously a vast
region consisting of natural and semi-natural swamps, nourished throughout the year by
four major rivers: the Chao Phraya River, Bang Pakong River, Pasak River, and Mae Klong
River. Nonetheless, in the early 20™ century, significant irrigation system developments
were concentrated in this area, and it is now primarily dedicated to intensive rice
cultivation, with only small remaining portions of wetland ecosystems and extensive
agricultural activities. Given the high population density and extensive land use, it is
impractical to subject more than a small portion of the area to rigorous conservation
measures. Currently, some sites within the IBA are provided with protection, including
Wat Phai Lom, Wat Tan En, Bung Chawak, and Wat Ratsattha Krayaram, all designated

as non-hunting areas. (Source: https://www.ibat-alliance.org/?locale=en)

2) National Reserved Forest
Suphanburi Province has an approximate total area of 3,348,755 rai,
with 7 designated national parks covering a combined area of approximately 825,102.52
rai, or 24.64% of the province's total area (Figure 3.2.1-1). (Source: Forest Resources
Management Office 10 (Ratchaburi) and was retrieved on May 8, B.E. 2566 (2023)).
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1. Khao Ong Phra Forest
2. Khao Phurakam Forest, Khao Huai Phlu Forest
3. Huai Khamin Forest, Phlu Nam Ron Forest, Nong Ya Sai Forest
4. Thung Din Dam Forest, Khao Ta Kao Forest
5. Khao Tako Pit Thong Forest, Khao Phet Noi Forest
6. Ban Khong Forest
7. Pa Sak Sra Yaisom Forest, Pong Lan Thung Khok Forest

3) Watershed Quality Area

According to the classification of watershed quality areas in Thailand (B.E.

2525 (1982)), five classes of watershed quality have been designated, namely 1, 2, 3, 4, and 5.

Each class of watershed has fundamental characteristics as shown in Table 3.2.1-1.

Table 3.2.1-1
Classification of Watershed Quality Areas in Thailand

Class

Characteristic

Class 1 consists of protective forests aimed at safeguarding the upper
reaches of watersheds, primarily serving as a source of water for
downstream regions. These areas are typically characterized by very steep
slopes, and the soil has a high susceptibility to erosion. They should be
preserved as a crucial source of watershed protection, national parks, and
wildlife conservation areas.

Class 2 are primarily commercial forests, serving both protective and
economic purposes. These areas are usually situated at higher elevations
with steep to very steep slopes. The soil erosion susceptibility is lower
compared to Level 1 areas. These regions are essential for timber
production, as well as for maintaining a source of water, preserving
watersheds, national parks, wildlife conservation, and other forest-related
activities.

Class 3 areas are hilly regions characterized by steep slopes. The soil
erosion susceptibility is moderate, and these areas are suitable for various
purposes, including economic forestry, grassland for animal grazing, fruit
cultivation, and planting of perennial crops (fruit trees). However, strict soil
conservation and watershed management measures are necessary to ensure
sustainable land use practices.

Class 4 consists of gently sloping terrains, making them suitable for various
agricultural activities such as crop cultivation, fruit tree planting, and
grassland for animal grazing. However, proper soil erosion prevention
measures must be implemented to safeguard the soil quality and prevent
degradation.

Class 5 encompasses lowland plains and valleys, making them suitable for
lowland cropping activities. These areas are well-suited for agriculture and
community purposes without the necessity for extensive soil erosion
prevention measures. They are conducive for agricultural use and
community development.
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Upon examining the data of the watershed quality classes within the Project study
area boundaries, as conducted by the Office of Natural Resources and Environmental
Policy and Planning, it is found that the study area is under Class 5 Watershed Area. This
is illustrated in Figure 3.2.1-2.

4) Forest Resources of Suphanburi Province
The forest areas in Suphanburi Province are predominantly distributed
in the northern and western parts of the province, mainly within the districts of Dan Chang,
Nong Ya Sai, U Thong, and Song Phi Nong. Originally, these areas were characterized as
Dry Dipterocarp Forests, but many of them have now been used by communities for

various purposes, including sugarcane and rice cultivation.

Based on the land use map in the study area (Figure 3.2.1-3), it can be
seen that most of the land use characteristics are agricultural area and not located in the
national parks or wildlife sanctuaries. The Project site is primarily dedicated to agricultural

activities, particularly cassava cultivation.

5) Integrated Biodiversity Assessment Tool (IBAT) Proximity Data
Based on data obtained from IBAT, proximity report, the following

threatened species are potentially found within 50 km. of the Project site.

Species Name | Common Name Taxonomic Group IUCN Population Biome
Category Trend

Magnolia MAGNOLIOPSIDA CR Decreasing | Terrestrial
gustavii
Terniopsis MAGNOLIOPSIDA CR Unknown | Freshwater
ubonensis
Curcuma LILIOPSIDA CR Decreasing | Terrestrial
vamana
Terniopsis MAGNOLIOPSIDA EN Decreasing | Freshwater
chanthaburiensis
Dipterocarpus MAGNOLIOPSIDA VU Decreasing | Terrestrial
gracilis
Hopea odorata MAGNOLIOPSIDA VU Decreasing | Terrestrial
Shorea White Meranti MAGNOLIOPSIDA VU Decreasing | Terrestrial
roxburghii
Dalzellia MAGNOLIOPSIDA VU Unknown | Freshwater
ranongensis
Hanseniella MAGNOLIOPSIDA vu Unknown | Freshwater
heterophylla
Globba LILIOPSIDA vu Decreasing | Terrestrial
flagellaris
Paris polyphylla Love Apple LILIOPSIDA VU Decreasing | Terrestrial
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Figure 3.2.1-2 Classification of Watershed Area in the Study Area
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Figure 3.2.1-3 Land Use Characteristics in the Study Area
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(2) Primary Data

2.1 Methodology of the Study
1) Objectives of the Study
- To investigate the current state of plants in the Project area's
ecosystem.
- To provide data for assessing the environmental impact on plants
in the ecosystem resulting from Project development activities, pre-constructions, during
construction, and throughout Project implementation.

- To recommend prevention and mitigation measures.

2) Scope of the Study
The study involves collecting data on plants in the ecosystem within the
Project area and the study area, covering a radius of 3 kilometers from the Project boundary

and transmission line.

3) Research Methodology

Secondary Data: This involves studying data from research
documents, reports from government agencies, educational institutions, or relevant
organizations, as well as referencing other related documents. Information is gathered from
geographic data through document reviews and research reports related to the forest
resources in the Project area and the study area. Examples include data from the
Department of National Parks, Wildlife, and Plant Conservation regarding wildlife and
plant species and reports on the environmental characteristics of the Project-related area.

Field Survey Data: Field surveys of plant species in the ecosystem
surrounding the Project area were conducted between June 3 and 5, B.E. 2566 (2023). The

surveys were applied to two areas, the Project area, and the study area:

(a) The Project Area
a) Methodology
Conduct surveys using the observation method to study plant
species, focusing on tree, shrub, undergrowth plants, and other types. This survey covered
the Project area. Subsequently, the gathered data was used to compile a species list, which
includes the Thai names, botanical names, families, habits, and conservation status of all
identified plant species. The species were also specified whether they are native or exotic

plants.
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b) Specimen Collection
In cases where the species could not be identified on-site, plant
specimens were collected, for dried plant specimens’ preparation, along with photographs
to record various characteristics, such as morphological features (e.g., leaves, flowers, and
fruits) and habitat. The plant specimens were then subjected to be identified using various

taxonomic methods.

¢) Data Analysis

Data analysis involves plant identification, categorizing plant
species and their conservation status within the Project area as follows:

1. Consulting with plant experts specializing in specific plant
groups for both known and unknown plant specimens. This will be verified using
taxonomic keys, botanical nomenclature, and species description from relevant sources,
such as;

- International Plant Names Index (http://www.ipni.org)

- Thai plant names
(https://www.dnp.go.th/botany/ mplant/index.html)

- Encyclopedia of plants in Thailand
(https://www.dnp.go.th/botany/detail wordsci.html)

- e-Flora of Thailand
(https://www.dnp.go.th/botany/eflora/index.html)

- e-Flora of China
(http://www.efloras.org/flora_page.aspx?flora_id=2)

- India Biodiversity Portal (https://indiabiodiversity.org/)

- Flora Malesiana (https://floramalesiana.org/new/)

2. The dried plant specimens collected from the field will be
verified again by comparing to the accurately identified herbarium specimens deposited at
the Bangkok Herbarium (BKF) of the National Parks, Wildlife, and Plant Conservation
Department to confirm their botanical names.

3. Assessing the conservation status of plant species found within
the Project area by comparing them to the list of restricted timber species as defined in the
Royal Decree on Restricted Timber Species B.E. 2530 (1987) and Royal Decree on
Restricted Timber Species B.E. 2565 (No. 2) (2022). These laws have already categorized
the legal status of tree species. Additionally, data on identified species are cross-referenced
to determine if they are in a threatened or endangered state (Threatened and Endangered

species) using the Red Data List of the International Union for Conservation of Nature
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(IUCN, 2023, https://www.iucnredlist.org/). This information contributes to conservation

efforts and verifies the presence of species listed in the CITES Appendices
(https://cites.org/eng/app/appendices.php).

(b) The Study Area

a) Methodology
Conduct surveys using the observation method to study plant
species, with a focus on plant species related to land use within the 3-kilometer radius study
area. The survey area was divided into 8 sections (or 8 directions from the study area's
center). The survey was systematically divided to ensure comprehensive coverage of all
types of land use (see Figure 3.2.1.1-1). The positions and characteristics of land use

observed in the study area were recorded.

b) Data Analysis
Verification of land use characteristics and description of the
area, including prominent plant species based on land use characteristics within the study

arca.

2.2 Land Use Pattern in the Study Area

The results of land use surveys conducted within a 3-kilometer radius of the
Project area (Figure 3.2.1.1-2) indicate that the predominant land use pattern is agricultural
(Table 3.2.1.1-1). Some examples of land use are illustrated in Figure 3.2.1.1-3. Apart
from land used for community purposes or residential areas, the majority of land use
consists of agriculture, such as cassava plantations (Manihot esculenta), sugarcane fields
(Saccharum officinarum), rice paddies (Oryza sativa L.), livestock farms, water reservoirs,
eucalyptus plantations, bamboo forests, waterways, and mango (Mangifera indica L.) and
lychee (Litchi chinensis Sonn.) orchards. Other land use activities include PV solar farms.
Plant species found in the study area are more or less similar to those found in the Project
area. Different other plant species, usually the common ones, are for examples: Cocos
nucifera L., Elaeis guineensis Jacq., and Phoenix dactylifera L. (Arecaceae); Oroxylum
indicum (L.) Kurz (Bignoniaceae); Terminalia ivorensis A.Chev. (Combretaceae);
Sesbania grandiflora (L.) Poir., Tamarindus indica L., and Vigna unguiculata (L.) Walp.
(Fabaceae); Ocimum tenuiflorum L. (Lamiaceae); Muntingia calabura L. (Muntingiaceae);
Chrysopogon zizanioides (L.) Roberty (Poaceae); Capsicum annuum L., Capsicum

frutescens L., and Solanum torvum Sw. (Solanaceae).
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Figure 3.2.1.1-1 Field Study Sections in the Study Area
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Figure 3.2.1.1-2 White Dots Show Survey Points of Forest Resource in the Study Area
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Table 3.2.1.1-1
Land Use Pattern in the Study Area

Observation
Point

Coordinate System (UTM)

Easting

Northing

NI

99.83075

14.93236 Rice fields

BREEZE AND SHINE POWER COMPANY LIMITED

Land Use Pattern

Cassava farm

Water storage pond

Sugarcane farm

N2

99.82954

14.92985 Space

Sugarcane farm

Cassava farm

Neem plantation

N3

99.82869

14.92798 Bamboo garden

N4

99.82744

14.92692 Sugarcane plantation

Hut

N5

99.82218

14.92904 Cassava farm

Cassava farm

Water storage pond

N6

99.82292

14.91812 Community area

Cassava farm

Livestock farm

N7

99.82598

1491276 Cassava purchasing factory

Livestock farm

Cassava farm

Space

N8

99.82072

14.90844 Eucalyptus plantation

Livestock farm

Agricultural planting plots

N9

99.82072

14.90844 Community area

Eucalyptus plantation

Sugarcane farm

N10

99.82420

14.90441 School

Temple

Wil

99.81456

14.90033 Cassava farm

Community area

w2

99.81814

14.89194 Water storage pond

Sugarcane farm

Space

Hut

Irrigation canal

w3

99.80756

14.89461 Community area

Water storage pond

W4

99.80121

14.89997 Cassava farm

Sugarcane farm

Space

W5

99.79000

14.90325 Neem plantation
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Table 3.2.1.1-1
Land Use Pattern in the Study Area
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Obslf;;:tﬁon Coorfhnate System (UT%VI) Land Use Pattern
Easting Northing
Sugarcane farm
Woé 99.78689 14.90289 Sugarcane farm
Water storage pond
S1 99.82304 14.88636 Sugarcane farm
Water storage pond
S2 99.82355 14.87868 Water storage pond
Sugarcane farm
Space
Solar PV farm
S3 99.82017 14.87294 Water storage pond
Sugarcane farm
S4 99.81857 14.86837 Vetiver grass farm
Sugarcane farm
Eucalyptus plantation
S5 99.81301 14.86257 School
Bus Terminal
Community area
Temple
Market
S6 99.81914 14.86306 Community area
Police booth
El 99.85434 14.87385 Temple
Community area
E2 99.85257 14.88201 Rice field
Rice mill
E3 99.84467 14.88523 Rice field
Banana farm
E4 99.83898 14.89097 Neem plantation
Sugarcane farm
E5 99.83151 14.89221 Cassava farm
Space
E6 99.83007 14.89367 Space
Banana farm
NW1 99.81889 14.90634 Water storage pond
Community area
Nw2 99.79719 149112 Multi-purpose hall
Water storage pond
Agricultural planting plots
NW3 99.79193 14.91553 Cassava farm
Community area
Nw4 99.79807 14.92416 Water storage pond
Cassava farm
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Table 3.2.1.1-1
Land Use Pattern in the Study Area
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Coordinate System (UTM)

Obslt)a(l)';fl?ttion - - Land Use Pattern
Easting Northing

NW5 99.80537 14.93032 Date Palm farm
Cassava farm

NW6 99.80829 14.92808 Agricultural planting plots
Water storage pond

NW7 99.80786 14.91913 Agricultural planting plots
Sugarcane farm

NW8 99.80689 14.91302 Agricultural planting plots
Cassava farm

NE1 99.8284 14.90181 Water storage pond
Cassava farm

NE2 99.83206 14.90234 Factory
Cassava farm

NE3 99.83626 14.90638 Cassava farm
Sugarcane farm
Community area

NE4 99.83853 14.91329 Stockyard
Community area

NES5 99.84117 14.91193 Stockyard
Sugarcane farm

NE6 99.84218 14.90963 Eucalyptus plantation
Factory

NE7 99.86064 14.90707 Water storage pond
Sugarcane farm

NES8 99.85054 14.89865 Rice field
Space

NE9 99.84723 14.89119 Rice field

SEI 99.84471 14.87965 Rice field
Irrigation canal

SE2 99.8438 14.87628 Community area

SE3 99.8275 14.88047 Sugarcane farm

SE4 99.82997 14.87603 Solar PV farm
Sugarcane farm

SW1 99.80897 14.89133 Sugarcane farm
Irrigation canal
Community area

SW2 99.80251 14.89371 Water storage pond
Eucalyptus plantation

SW3 99.79584 14.88952 Hut
Sugarcane farm

Sw4 99.79272 14.88561 Sugarcane farm

SW5 99.8067 14.88281 Sugarcane farm
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Figure 3.2.1.1-3 Some of Land Use Pattern in the Study Area
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2.3 Results of Project Area Survey
A total of 146 species were identified from 127 genera and 45 families
(Table 3.2.1.1-2). Current land use characteristics in the Project area is illustrated in
Figure 3.2.1.1-3 and examples of plant species found in the Project area are shown in
Figure 3.2.1.1-4.

1) Family Poaceae consists of a total of 19 genera and 24 species. Among
them, there are 3 species of bamboo: x Thyrsocalamus liang (an inter-generic hybrid),
Bambusa blumeana, and Thyrsostachys siamensis. Additionally, there are 6 exotic grass
species, including Brachiaria mutica, Cenchrus brownii, Cenchrus echinatus, Chloris

barbata, Cynodon dactylon, and Cenchrus polystachios.

2) Family Fabaceae consists of a total of 17 genera and 20 species. There
are 3 exotic bean species, including Leucaena leucocephala, Pithecellobium dulce, and
Tamarindus indica. There are 9 tree bean species, namely Millettia brandisiana, Senna
siamea, Albizia lebbekoides, Pterocarpus macrocarpus, Albizia lebbeck, Dalbergia

cochinchinensis, Sindora siamensis, Bauhinia malabarica, and Senna garrettiana.

3) Family Malvaceae consists of a total of 8 genera and 10 species. The
majority of flowering plants in this family are shrubs. There are 2 tree species, Microcos

tomentosa and Sterculia foetida, and the exotic plant Hibiscus sabdariffa.

4) Family Euphorbiaceae consists of a total of 5 genera and 8 species.
The majority of these plants are either creeping or shrubby, with some small-sized trees.
There is 1 tree species, Suregada multiflora, and 2 exotic plant species, Euphorbia
heterophylla, which is now an invasive weed, and Manihot esculenta, which is cultivated

as an economic plant.

5) Family Asteraceae consists of a total of 7 genera and 7 species. All of
them are herbs except for Tarlmounia elliptica, which is a climbing plant. The majority
of the flowering plants in this family are weeds found in agricultural areas. There are 2

exotic plant species, Tridax procumbens and Chromolaena odorata.

6) Families of flowering plants encountered comprise 5 species each, namely:
- Family Apocynaceae includes 5 genera, primarily consisting of

climbers, with an exotic plant species, Calotropis gigantea.
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- Family Convolvulaceae includes 3 genera, all of which are
climbers.
- Family Cucurbitaceae includes 5 genera, all of which are

climbers, and there are 2 exotic plant species, Citrullus lanatus and Cucumis melo.

7) Families of encountered flowering plants, each comprising 4 species, include:
- The Ebenaceae family with 1 genus, all species are trees.
- The Rubiaceae family with 4 genera, ranging from herbs to trees,

and an exotic plant species, Richardia brasiliensis.

8) Families of encountered flowering plants, each comprising 3 genera, include:
The Phyllanthaceae family with all 3 genera of the same plant species,
including Phyllanthus amarus, an herbaceous plant; Phyllanthus reticulatus, a shrub; and

Phyllanthus emblica, a tree.

9) Families of encountered flowering plants, each comprising 2 species,
divide into those with trees: Bignoniaceae, Dipterocarpaceae, Capparaceae, Lauraceae,
Sapindaceae, and Myrtaceae, which includes exotic plants Eucalyptus camaldulensis and
Psidium guajava. The remaining families include a mix of trees, shrubs, climbers, and

herbs: Lamiaceae, Menispermaceae, and Nyctaginaceae.

10) Families of encountered flowering plants, each comprising only 1
species, include a total of 20 genera, with subdivisions of tree families: Muntingiaceae,
Burseraceae, Celastraceae, Meliaceae, Rhamnaceae, and Salicaceae. Subdivisions of
climber families: Passifloraceae, Salvadoraceae, Simaroubaceae, and Vitaceae. The
remaining families include a mix of climbers, shrubs, and trees: Aizoaceae, Annonaceae,
Arecaceae, Boraginaceae, Caricaceae, Cleomaceae, Molluginaceae, Onagraceae,

Plantaginaceae, Portulacaceae, and Zygophyllaceae.
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Table 3.2.1.1-2

List of Botanical Species Identified from the Survey

Conservation Status
No. Thai Name Botanical Name Family Habit | based on IUCN Red | CITES Restricted
Tist Timber
1| dndedu Trianthema portulacastrum L. Aizoaceae H Not Evaluated - -
2 | Mg Achyranthes aspera L. Amaranthaceae H Not Evaluated - -
3 Rnlas Amaranthus viridis L. Amaranthaceae H Not Evaluated - -
4 U’mhi‘gﬁﬁ )i Gomphrena celosioides Mart. Amaranthaceae ExH Not Evaluated - -
5 n Lannea coromandelica (Houtt.) Merr. Anacardiaceae T Least Concern -
6 | uzueth Mangifera caloneura Kurz Anacardiaceae T Not Evaluated - R
7 | uznanth Spondias pinnata (L.f.) Kurz Anacardiaceae T Not Evaluated - -
8 | ndeis Polyalthia debilis (Pierre) Finet & Gagnep. Annonaceae S Not Evaluated - -
9 | wnsoldru Amphineurion marginatum (Roxb.) D.J.Middleton Apocynaceae C Not Evaluated -
10 | $nieeundy Calotropis gigantea (L.) W.T.Aiton Apocynaceae ExS/ST Not Evaluated -
11 | wseash Streptocaulon juventas (Lour.) Merr. Apocynaceae C Not Evaluated -
12 | Tungiu Wrightia arborea (Dennst.) Mabb. Apocynaceae T Least Concern -
13 | suLewm Zygostelma benthamii Baill. Apocynaceae C Not Evaluated -
14 | ana Borassus flabellifer L. Arecaceae P Data Deficient -
15 | auussaum Ageratum conyzoides (L.) L. Asteraceae H Not Evaluated -
16 | auide Chromolaena odorata (L.) RM.King & H.Rob. Asteraceae ExH Not Evaluated -
17 | neazens Cyanthillium cinereum (L.) H.Rob. Asteraceae H Not Evaluated -
18 | weyrywd Grangea maderaspatana (L.) Poir. Asteraceae H Least Concern -
19 | dnuase Synedrella nodiflora (L.) Gaertn. Asteraceae H Not Evaluated -
20 | snundeu Tarlimounia elliptica (DC.) H.Rob., S.C.Keeley, Skvarla Asteraceae C Not Evaluated -
& R.Chan
21 aw?jmm Tridax procumbens L. Asteraceae ExH Not Evaluated -
22 | wadn Fernandoa adenophylla (Wall. ex G.Don) Steenis Bignoniaceae T Not Evaluated -
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Table 3.2.1.1-2

List of Botanical Species Identified from the Survey

Conservation Status
No. Thai Name Botanical Name Family Habit | based on IUCN Red | CITES Restricted
Tist Timber
23 | wdesUiAess Tabebuia aurea (Silva Manso) Benth. & Hook.f. ex Bignoniaceae ExT Not Evaluated 11
S.Moore

24 | ABUVY Ehretia sp. Boraginaceae ScanS Not Evaluated -

25 | azat Garuga pinnata Roxb. Burseraceae T Not Evaluated - R

26 fjmm Crateva adansonii DC. Capparaceae T Least Concern -

27 | w39 Maerua siamensis (Kurz) Pax Capparaceae T Not Evaluated -

28 | uzazne Carica papaya L. Caricaceae ExST Data Deficient -

29 | uggn Siphonodon celastrineus Griff. Celastraceae T Least Concern -

30 | e Cleome viscosa L. Cleomaceae H Not Evaluated -

31 ﬁﬂﬁﬂm Ipomoea aquatica Forssk. Convolvulaceae CrH Least Concern -

32 | agdn Ipomoea obscura (L.) Ker Gawl. Convolvulaceae HC Not Evaluated -

33 ‘U‘ﬂuau‘mm Ipomoea pes-tigridis L. Convolvulaceae CrH Not Evaluated -

34 | 3puda Merremia hirta (L.) Merr. Convolvulaceae HC Not Evaluated -

35 | 3e¥ouns Operculina turpethum (L.) Silva Manso Convolvulaceae C Not Evaluated -

36 | @nds Coccinia grandis (L.) Voigt Cucurbitaceae HC Not Evaluated -

37 | uzsedun Momordica charantia L. Cucurbitaceae HC Not Evaluated -

38 | Fnuns Trichosanthes scabra Lour. Cucurbitaceae HC Not Evaluated -

39 | umsly Citrullus lanatus (Thunb.) Matsum. & Nakai Curcubitaceae ExHC Not Evaluated -

40 | umslng Cucumis melo L. Curcubitaceae ExHC Not Evaluated -

41 | weMuIALL? Bulbostylis barbata (Rottb.) C.B.Clarke Cyperaceae H Not Evaluated -

42 | wimyiiey Cyperus mitis Steud Cyperaceae H Least Concern -

43 | wgwinny Cyperus rotundus L. Cyperaceae H Least Concern -

44 | weyoy Anthoshorea roxburghii (G.Don) P.S.Ashton & J.Heck. Dipterocarpaceae T Near Threatened - R
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Table 3.2.1.1-2

List of Botanical Species Identified from the Survey

Conservation Status

No. Thai Name Botanical Name Family Habit | based on IUCN Red | CITES Restricted
Tist Timber

45 | praites Dipterocarpus obtusifolius Teijsm. ex Miq. Dipterocarpaceae T Near Threatened - R
46 | - Diospryros sp. Ebenaceae T - - R
47 | dwnanne Diospyros coaetanea H.R Fletcher Ebenaceae T Not Evaluated -

48 | uzin@e Diospyros mollis Griff. Ebenaceae T Not Evaluated - R

49 | pzlnun Diospyros rhodocalyx Kurz Ebenaceae T Not Evaluated - R

50 L‘LJé'WjQ Croton bonplandianus Baill. Euphorbiaceae H Not Evaluated - -

51 | wWaéuneg Croton hutchinsonianus Hosseus Euphorbiaceae S/ST Not Evaluated - -

52 | wWanlng Croton persimilis Miill. Arg. Euphorbiaceae S/ST Not Evaluated - -

53 | wgens Euphorbia heterophylla L. Euphorbiaceae EXH Least Concern - -

54 | thunsedn Euphorbia hirta L. Euphorbiaceae H Not Evaluated - -

55 | dudznds Manihot esculenta Crantz Euphorbiaceae ExS/ST Not Evaluated - -

56 | TunaaneIum Suregada multiflora (A.Juss.) Baill. Euphorbiaceae T Not Evaluated -

57 | Taavizus Trigonostemon reidioides (Kurz) Craib Euphorbiaceae S Not Evaluated -

58 | wgnw Albizia lebbeck (L.) Benth. Fabaceae T Least Concern - R

59 | A9 Albizia lebbekoides (DC.) Benth. Fabaceae T Least Concern - R

60 | fhdamn Alysicarpus vaginalis (L.) DC. Fabaceae H Not Evaluated - -

61 | deadu Bauhinia malabarica Roxb. Fabaceae T Least Concern - -

62 | denede Bauhinia saccocalyx Pierre Fabaceae ST Not Evaluated - -

63 | dadiies Brachypterum scandens (Roxb.) Wight & Arn. ex Miq. Fabaceae C Not Evaluated - -

64 | wee Dalbergia cochinchinensis Pierre Fabaceae T Critically II R

Endangered
65 | funun Dunbaria punctata (Wight & Arn.) Benth. Fabaceae C Not Evaluated - -
66 | nazdudng Leucaena leucocephala (Lam.) de Wit Fabaceae ExT Not Evaluated - -
3-60 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT)




IEE REPORT
BREEZE AND SHINE SOLAR POWER PLANT PROJECT

BREEZE AND SHINE POWER COMPANY LIMITED

Table 3.2.1.1-2

List of Botanical Species Identified from the Survey

Conservation Status

No. Thai Name Botanical Name Family Habit | based on IUCN Red | CITES Restricted
Tist Timber

67 | til Macroptilium lathyroides (L.) Urb. Fabaceae H Not Evaluated - -

68 | nsziiau Millettia brandisiana Kurz Fabaceae T Not Evaluated -

69 | VWA Pithecellobium dulce (Roxb.) Benth. Fabaceae ExT Least Concern -

70 | Uszaih Pterocarpus macrocarpus Kurz Fabaceae T Endangered II R

71 | vgayu Senegalia pennata (L.) Maslin Fabaceae C Least Concern - -

72 | deiuens Senna garrettiana (Craib) H.S.Irwin & Barneby Fabaceae T Not Evaluated -

73 | Ywdn Senna siamea L. Fabaceae T Least Concern -

74 | ugAuA Sindora siamensis Teijsm. ex Miq. Fabaceae T Least Concern - R

75 | wzwu Tamarindus indica L. Fabaceae ExT Least Concern -

76 | asuth Tephrosia purpurea (L.) Pers. Fabaceae H Not Evaluated -

77 | §uden Vigna radiata (L.) R Wilczek Fabaceae HC Least Concern -

78 | wianen Mesosphaerum suaveolens (L.) Kuntze Lamiaceae S Not Evaluated -

79 | sindeu Vitex canescens Kurz Lamiaceae T Least Concern - R

80 | Hwnwueu Beilschmiedia roxburghiana Nees Lauraceae T Least Concern -

81 | nilwndiu Litsea glutinosa (Lour.) C.B.Rob. Lauraceae T Least Concern - R

82 | AsaudnTINg Abutilon indicum (L.) Sweet Malvaceae US Not Evaluated - -

83 | NIz Corchorus aestuans L. Malvaceae H Not Evaluated - -

84 | nsziFeuuns Hibiscus sabdariffa L. Malvaceae ExH Not Evaluated - -

85 | idnaniiag Melochia corchorifolia L. Malvaceae US Least Concern - -

86 | wauwan Microcos tomentosa Sm. Malvaceae T Least Concern - -

87 | nedaluenn Sida acuta Burm.f. Malvaceae US Not Evaluated - -

88 | wahdalulon Sida cordifolia L. Malvaceae US Not Evaluated - -

89 | navnuau Sida rhombifolia L. Malvaceae us Not Evaluated - -
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Table 3.2.1.1-2

List of Botanical Species Identified from the Survey

Conservation Status
No. Thai Name Botanical Name Family Habit | based on IUCN Red | CITES Restricted
Tist Timber

90 | dnlss Sterculia foetida L. Malvaceae T Not Evaluated -

91 | Fmsen Urena lobata L. Malvaceae UsS Least Concern -

92 | @z Azadirachta indica A.Juss. Meliaceae T Least Concern - R

93 | w1819 Tiliacora triandra (Colebr.) Diels Menispermaceae C Not Evaluated -

94 | Fstrwnd Tinospora baenzigeri Forman Menispermaceae C Not Evaluated -

95 | fnvg Glinus oppositifolius (L.) Aug.DC. Molluginaceae H Least Concern -

96 | wzna Artocarpus lacucha Buch.-Ham. Moraceae T Not Evaluated - R

97 | iun Ficus rumphii Blume Moraceae T Not Evaluated - -

98 | vov Streblus asper Lour. Moraceae T Least Concern - -

99 | mraunss Muntingia calabura L. Muntingiaceae ExST Not Evaluated - -
100 | gandudia Eucalyptus camaldulensis Dehnh. Myrtaceae ExT Near Threatened - -
101 | &5 Psidium guajava L. Myrtaceae ExST Least Concern - -
102 | Anluuiuneniiag Boerhavia diffusa L. Nyctaginaceae H Not Evaluated - -
103 | dAnluuiunenan Boerhavia erecta L. Nyctaginaceae H Not Evaluated - -
104 | ipuin Ludwigia hyssopifolia (G.Don) Exell Onagraceae H Least Concern - -
105 | nsgnnsh Passiflora foetida L. Passifloraceae ExC Not Evaluated - -
106 | gnldlu Phyllanthus amarus Schumach. & Thonn. Phyllanthaceae H Not Evaluated - -
107 | wzanudoun Phyllanthus emblica L. Phyllanthaceae T Least Concern -

108 | anuiln Phyllanthus reticulatus Poir. Phyllanthaceae S/ST Least Concern -

109 | nsaih Scoparia dulcis L. Plantaginaceae ExH Not Evaluated -

110 | lides x Thyrsocalamus liang Sungkaew & W.L.Goh Poaceae B Not Evaluated -

111 VLN'?iejﬂ Bambusa blumeana Schult.f. Poaceae B Not Evaluated -

112 mﬁ"]‘ﬁ%m Bothriochloa bladhii Retz) S.T Blake Poaceae G Not Evaluated -
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Table 3.2.1.1-2

List of Botanical Species Identified from the Survey

Conservation Status

No. Thai Name Botanical Name Family Habit | based on IUCN Red | CITES Restricted
list Timber
113 | wghnaiden Bothriochloa pertusa (L) A Camus Poaceae G Not Evaluated -
114 | nghis Cenchrus brownii Roem. & Schult. Poaceae ExG Not Evaluated -
115 | wghaounszdu Cenchrus echinatus L. Poaceae ExG Least Concern -
116 | #gwasau Cenchrus polystachios (L.) Morrone Poaceae ExG Not Evaluated -
117 | wighsaun Chloris barbata Sw. Poaceae ExG Not Evaluated -
118 | neluwsn Cynodon dactylon (L.) Pers. Poaceae ExG Not Evaluated -
119 | wghnae Dactyloctenium aegyptium (L.) Willd. Poaceae G Not Evaluated -
120 | wigluwau Dichanthium caricosum (L.) A.Camus Poaceae G Not Evaluated -
121 | nefuuntouu Digitaria ciliaris (Retz.) Koel. Poaceae G Not Evaluated -
122 | vgjrundyun Echinochloa colona (L.) Link Poaceae G Least Concern -
123 | neladiuidn Eragrostis tenella (L.) P.Beauv. ex Roem. & Schult. Poaceae G Not Evaluated -
124 | newuing s Heteropogon contortus (L.) P.Beauv. ex Roem. & Schult. Poaceae G Not Evaluated -
125 | wighen Imperata cylindrica (L.) Raeusch. Poaceae G Not Evaluated -
126 | wgnena1 Leptochloa chinensis (L.) Nees Poaceae G Not Evaluated -
127 | werdunin Panicum repens L. Poaceae G Least Concern -
128 | wau Phragmites karka (Retz.) Trin. ex Steud. Poaceae G Least Concern -
129 | dov Saccharum officinarum L. Poaceae G Not Evaluated -
130 | wgvu Urochloa mutica (Forssk.) T.Q.Nguyen Poaceae ExG Least Concern -
131 | neaase Urochloa subquadripara (Trin.) R.D.Webster Poaceae G Least Concern -
132 | @ Saccharum spontaneum L. Poaceae G Least Concern -
133 | leisan Thyrsostachys siamensis Gamble Poaceae B Not Evaluated -
134 | fnudelng) Portulaca oleracea L. Portulacaceae H Not Evaluated -
135 | wndn Ziziphus mauritiana Lam. Rhamnaceae ExST Least Concern -
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Table 3.2.1.1-2

List of Botanical Species Identified from the Survey

Conservation Status
No. Thai Name Botanical Name Family Habit | based on IUCN Red | CITES Reﬁtricted
list Timber
136 | walh Morinda coreia Buch.-Ham. Rubiaceae T Not Evaluated -
137 mﬁw?ﬁuug Oldenlandia corymbosa L. Rubiaceae H Not Evaluated -
138 | AaLAn Oxyceros sp. Rubiaceae ST Not Evaluated -
139 | wgwinwse Richardia brasiliensis Gomes Rubiaceae ExH Not Evaluated -
140 | n37ein Casearia grewiifolia Vent. Salicaceae T Least Concern -
141 | vuuwene Azima sarmentosa (Blume) Benth. & Hook. f. Salvadoraceae C Least Concern -
142 | azase Schleichera oleosa (Lour.) Merr. Sapindaceae T Least Concern - R
143 | Awueu Zollingeria dongnaiensis Pierre Sapindaceae T Data Deficient - -
144 | wuuAum Harrisonia perforata (Blanco) Merr. Simaroubaceae ScanS Least Concern - -
145 | \1Auw7 Causonis trifolia (L.) Mabb. & J.Wen Vitaceae C Not Evaluated - -
146 | nuunszau Tribulus terrestris L. Zygophyllaceae H Least Concern - -
146 Species, 127 Genera, 45 Families - 17
Remark: B = bamboo, C = climber, CrH = creeping herb, Ex = Exotic, G = grass,
H = herb, HC = herbaceous climber, P = palm, S = shrub, S/ST = shrub/shrubby tree,
ScanS = scandent shrub, ST = shrubby tree, T = ftree, US = undershrub, US/S = undershrub/shrub,
EX = Extinct, EW = Extinctinthewild, CR = Ciritically Endangered, EN = Endangered, VU = Vulnerable,
NT = Near Threatened, LC = LeastConcerned, DD = DataDeficient, NE = Not Evaluated, - = Not in status
R = Restricted Timber Species (Royal Decree on Restricted Timber Species B.E. 2530 (1987) and Royal Decree on Restricted Timber Species B.E. 2565 (No. 2) (2022)).
11 = Appendix II, includes species not necessarily threatened with extinction, but in which trade must be controlled in order to avoid utilization incompatible with
their survival.
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Figure 3.2.1.1-3 Current Project Area Condition (pictures taken during survey, June 374 to 5, B.E. 2566 (2023))
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Amdeiiv (Trianthema

portulacastrum)

vlidlseth (Gomphrena

celosioides)

-

unila (Fernandoa adenophylla)

Tuniiu (Wrightia arborea)

wywwse (Richardia brasiliensis)

wzvew (Anthoshorea roxburghii)
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»®

33euns (Operculina turpethum)

owites (Dipterocarpus obtusifolius)

wany (Albizia lebbeck)

wega (Dalbergia cochinchinensis)

szqih (Pterocarpus macrocarpus)
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wauwar (Microcos tomentosa)

vou (Streblus asper)

waihnane (Dactyloctenium

aegyptium)

nldwjs (Croton bonplandianus)

wihauy (Oldenlandia corymbosa)

azndo (Schleichera oleosa)

wuwnszgqu (Tribulus terrestris)

Figure 3.2.1.1-4 Plant Species in the Study Area
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2.4 Conclusions

Based on the survey, the plant species exhibited various growth forms,
totaling 12 patterns (Table 3.2.1.1-3). The most common growth form was trees, with 44
species, of which 5 species were introduced from different countries. When considering
the Conservation status based on the International Union for Conservation of Nature
(IUCN) Red List (Table 3.2.1.1-4), it was observed that the majority of plant species in
the Project area have not been evaluated for conservation status (Not Evaluated), totaling
94 species. Most of them are common plants, with several species found in various
ecosystems. These ecosystems are well-preserved, allowing them to naturally propagate.
Many of these species are either exotic or native plants and are considered weeds in

agricultural areas.

There are 44 plant species classified as "Least Concerned," indicating that

they are not currently threatened, and they are commonly found.

Within the Project area, three plant species are categorized as "Near
Threatened," including Anthoshorea roxburghii, Dipterocarpus obtusifolius, and
Eucalyptus camaldulensis. Notably, Anthoshorea roxburghii and Dipterocarpus
obtusifolius, which are native species, have been significantly depleted and utilized within

the Project area. On the other hand, Eucalyptus camaldulensis is an exotic species.

Threatened plant species were also identified, categorized into 2 levels: 1)
Critically Endangered — 1 species found, namely Dalbergia cochinchinensis, and 2)
Endangered —species found, namely Pterocarpus macrocarpus. However, it is important
to note that the Dalbergia cochinchinensis found in the Project area are cultivated and are

not naturally occurring in the area.

Currently, the majority of the Project area continues to be utilized for
agricultural purposes, particularly cassava cultivation (Manihot esculenta). However,
when considering the remaining plant species within the Project area, it can be assessed
that the primary community plant habitat is deciduous dipterocarp forest. In this area, plant
species such as Anthoshorea roxburghii and Dipterocarpus obtusifolius are commonly

found.
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Table 3.2.1.1-3

Summary of Habit, Number of Species, and Number of Exotic Plant Specie

Habit Number of Species Number of exotic species
B (bamboo) 3 -
C (climber) 12 1
CrH (creeping herb) 2 -
G (grass) 15 6
H (herb) 25 7
HC (herbaceous climber) 6 2
P (palm) 1 -
S (shrub) 4 2
ScanS (scandent shrub) 4 -
ST (shrub/shrubby tree) 2 4
T (tree) 39 5
US/S (undershrub/shrub) 6 -
(Total) 12 119 27

Table 3.2.1.1-4

Conservation Status according to the IUCN Red list and the Number of Species

IUCN Red list Number of Species
CR (Critically Endangered) 1
DD (Data Deficient) 2
EN (Endangered) 2
LC (Least Concerned) 44
NE (Not Evaluated) 94
NT (Near Threatened) 3

Legal Status of Plant Species in the Project Area

Within the Project area and in accordance with the Royal Forest Conservation Act
(Revised Edition) B.E. 2565, the survey revealed the presence of 17 plant species
categorized as "Type A - common restricted timber species" in the List of Restricted
Timber (Version 2), latest edition (Table 3.2.1.1-5). These species are also regulated under
the Forest Act (Revised Edition) B.E. 2562, amended from the Forest Act B.E. 2484, Royal
Forest Conservation Act B.E. 2530, and the Announcement of the National Council for
Peace and Order No. 106/2557 within the Project area. Consequently, the Project is
required to remove these trees from the area, as land rights and ownership conform to land
laws. It has been declared that any plant species growing on land with rights or ownership
under land laws are not considered restricted timber unless otherwise specified by a Royal
Decree. The law states, "Any plant species that grows in the forest shall be designated as a
restricted timber species based on a Royal Decree, for all types of plant species growing
on land with rights or ownership under land laws shall not be considered restricted timber.
Alternatively, plants cultivated on land with permission to utilize, as specified in the
document indicating rights approved by the Cabinet, shall not be considered restricted

timber."
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Table 3.2.1.1-5

Number of Restricted Timber Species in the Project Area

Type of Restricted Number of Species
Type A 17
Type B 0
Remark: Type A -  refers to common restricted timber species (Timber species for

which any timber-related activities require permission from government officials or are
subject to grant by virtue of this Royal Decree.)

Type B - refers to specially restricted timber species (Rare or reserved
timber species for which timber-related activities are not allowed unless approved by a
minister in special cases.)

Commercial Status of CITES-Listed Species

Regarding the Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES), there are six plant species mentioned in Appendix I, II, and III
(valid from 21 May 2023) found in the Project area (Appendices I, II, and III). These are
plant species included in the CITES Appendices. Specifically, there are three species listed
in Appendix II, which include Tabebuia aurea (Silva Manso) Benth. & Hook.f. ex
S.Moore, Dalbergia cochinchinensis Pierre, and Pterocarpus macrocarpus Kurz. For these
species, CITES Appendix II covers species that are not necessarily threatened with
extinction but are subject to trade controls to prevent overutilization that may affect their
survival. Additionally, species that resemble these listed species (look-alike species) are
also covered. Exporting countries must issue export permits to certify that each export will

not adversely affect the species' survival in the wild.

2.5 Observations/Issues
Based on the data collected on flora within the Project area and land use
practices within a 3-kilometer radius from the Project boundary, one observations/issues
have been identified: large trees of various species, such as Anthoshorea roxburghii,
Dipterocarpus  obtusifolius, Mangifera caloneura, Lannea coromandelica, and
Azadirachta indica, have been observed to have been felled for their timber without clear

knowledge of who was responsible.
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3.2.1.2 Wildlife Resources

(1) Secondary Data

Based on data obtained from IBAT, proximity report, the following

threatened species are potentially found within 50 km. of the Project site.

Species Name | Common Name Taxonomic Group IUCN Population Biome
Category Trend
Chitra chitra Asian REPTILIA CR Decreasing | Terrestrial,
Narrowheaded, Freshwater
Softshell Turtle
Crocodylus Siamese REPTILIA CR Decreasing | Terrestrial,
siamensis Crocodile Freshwater
Epalzeorhynchos Redtail ACTINOPTERYGII CR Unknown | Freshwater
bicolor Sharkminnow
Heosemys Giant Asian REPTILIA CR Decreasing | Terrestrial,
grandis Pond Turtle Freshwater
Heosemys Yellow-headed REPTILIA CR Decreasing | Terrestrial,
annandalii Temple Turtle Freshwater
Indotestudo Elongated REPTILIA CR Decreasing | Terrestrial
elongata Tortoise
Manis javanica Sunda MAMMALIA CR Decreasing | Terrestrial
Pangolin
Nemacheilus ACTINOPTERYGII CR Decreasing | Freshwater
troglocataractus
Pangasius Giant ACTINOPTERYGII CR Decreasing | Freshwater
sanitwongsei Pangasius
Probarbus Jullien's ACTINOPTERYGII CR Decreasing | Freshwater
Jullieni Golden Carp
Catlocarpio Giant Carp ACTINOPTERYGII CR Decreasing | Freshwater
siamensis
Datnioides Siamese Tiger ACTINOPTERYGII CR Decreasing | Freshwater
pulcher Perch
Aythya baeri Baer's Pochard AVES CR Decreasing | Freshwater
Gyps White-rumped AVES CR Decreasing | Terrestrial
bengalensis Vulture
Sarcogyps Red-headed AVES CR Decreasing | Terrestrial
calvus Vulture
Eurochelidon White-eyed AVES CR Decreasing | Terrestrial,
sirintarae River Martin Freshwater
Emberiza Yellow- AVES CR Decreasing | Terrestrial,
aureola breasted Freshwater
Bunting
Gyps tenuirostris | Slender-billed AVES CR Decreasing | Terrestrial
Vulture
Panthera pardus Indochinese MAMMALIA CR Decreasing | Terrestrial
ssp. delacouri Leopard
Pelochelys Asian Giant REPTILIA CR Decreasing | Terrestrial,
cantorii Softshell Turtle Marine,
Freshwater
Siamophryne Tenasserim AMPHIBIA CR Decreasing | Terrestrial,
troglodytes Cave Frog Freshwater
Laubuka Flying Minnow ACTINOPTERYGII EN Decreasing | Freshwater
caeruleostigmata
Cuon alpinus Dhole MAMMALIA EN Decreasing | Terrestrial
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Species Name | Common Name Taxonomic Group IUCN Population Biome
Category Trend
Cuora Southeast REPTILIA EN Decreasing | Terrestrial,
amboinensis Asian Box Freshwater
Turtle
Discherodontus ACTINOPTERYGII EN Decreasing | Freshwater
halei
Elephas Asian Elephant MAMMALIA EN Decreasing | Terrestrial
maximus
Hylobates lar Lar Gibbon MAMMALIA EN Decreasing | Terrestrial
Manouria Impressed REPTILIA EN Decreasing | Terrestrial
impressa Tortoise
Panthera tigris Tiger MAMMALIA EN Decreasing | Terrestrial
Fluvitrygon White-edge CHONDRICHTHYES EN Decreasing | Freshwater
signifer Whipray
Siebenrockiella Black Marsh REPTILIA EN Decreasing | Terrestrial,
crassicollis Turtle Freshwater
Nycticebus Bengal Slow MAMMALIA EN Decreasing | Terrestrial
bengalensis Loris
Trachypithecus Indochinese MAMMALIA EN Decreasing | Terrestrial
germaini Silvered
Langur
Hylobates lar Carpenter’s Lar MAMMALIA EN Decreasing | Terrestrial
Ssp. carpenteri
Viverra Large-spotted MAMMALIA EN Decreasing | Terrestrial
megaspila Civet
Fluvitrygon Marbled CHONDRICHTHYES EN Decreasing | Freshwater
oxyrhynchus Whipray
Trachypithecus Indochinese MAMMALIA EN Decreasing | Terrestrial
crepusculus Gray Langur
Fluvitrygon Roughback CHONDRICHTHYES EN Decreasing | Freshwater
kittipongi Whipray
Cyclemys Southeast REPTILIA EN Decreasing | Terrestrial,
oldhamii Asian Leaf Freshwater
Turtle
Pangasianodon Striped Catfish ACTINOPTERYGII EN Decreasing | Freshwater
hypophthalmus
Urogymnus Giant CHONDRICHTHYES EN Decreasing Marine,
polylepis Freshwater Freshwater
Whipray
Pavo muticus Green Peafowl AVES EN Decreasing | Terrestrial
Berenicornis White-crowned AVES EN Decreasing | Terrestrial
comatus Hornbill
Aquila Steppe Eagle AVES EN Decreasing | Terrestrial
nipalensis
Leptoptilos Greater AVES EN Decreasing | Terrestrial,
dubius Adjutant Freshwater
Calostoma AGARICOMYCETES EN Decreasing | Terrestrial
insigne
Bos gaurus Gaur MAMMALIA VU Decreasing | Terrestrial
Helarctos Sun Bear MAMMALIA vu Decreasing | Terrestrial
malayanus
Hipposideros Thailand Leaf MAMMALIA VU Decreasing | Terrestrial
halophyllus nosed Bat
Lutrogale Smooth MAMMALIA vu Decreasing | Terrestrial,
perspicillata coated Otter Marine,
Freshwater
Macaca Stump-tailed MAMMALIA VU Decreasing | Terrestrial
arctoides Macaque
Neofelis Clouded MAMMALIA VU Decreasing | Terrestrial
nebulosa Leopard
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Species Name | Common Name Taxonomic Group IUCN Population Biome
Category Trend
Panthera pardus Leopard MAMMALIA VU Decreasing | Terrestrial
Pteropus lylei Lyle's Flying MAMMALIA VU Decreasing | Terrestrial
Fox
Ursus thibetanus Asiatic Black MAMMALIA VU Decreasing | Terrestrial
Bear
Macaca leonina Northern Pig MAMMALIA VU Decreasing | Terrestrial
tailed
Macaque
Hylobates lar Central Lar MAMMALIA VU Decreasing | Terrestrial
ssp. entelloides
Arctictis Binturong MAMMALIA VU Decreasing | Terrestrial
binturong
Rusa unicolor Sambar MAMMALIA VU Decreasing | Terrestrial
Aonyx cinereus Asian Small MAMMALIA A8 Decreasing | Terrestrial,
clawed Otter Marine,
Freshwater
Wallago attu ACTINOPTERYGII VU Decreasing | Freshwater
Garra flavatra ACTINOPTERYGII VU Unknown | Freshwater
Oxygaster ACTINOPTERYGII VU Decreasing | Freshwater
pointoni
Epalzeorhynchos | Red Fin Shark ACTINOPTERYGII VU Decreasing | Freshwater
munense
Naja siamensis Black And REPTILIA VU Decreasing | Terrestrial
White Spitting
Cobra
Ophiophagus King Cobra REPTILIA VU Decreasing | Terrestrial
hannah
Betta splendens Siamese ACTINOPTERYGII VU Decreasing | Freshwater
Fighting Fish
Cirrhinus Small Scaled ACTINOPTERYGII vu Decreasing | Freshwater
microlepis Mud Carp
Brotia GASTROPODA vu Unknown | Freshwater
subgloriosa
Magnolia MAGNOLIOPSIDA VU Decreasing | Terrestrial
thailandica
Brotia annamita GASTROPODA VU Unknown | Freshwater
Elaphe taeniura Cave Racer REPTILIA VU Decreasing | Terrestrial
Python bivittatus Burmese REPTILIA VU Decreasing | Terrestrial
Python
Buceros bicornis | Great Hornbill AVES VU Decreasing | Terrestrial
Rhyticeros Wreathed AVES VU Decreasing | Terrestrial
undulatus Hornbill
Halcyon pileata Black-capped AVES VU Decreasing | Terrestrial,
Kingfisher Marine,
Freshwater
Sterna aurantia River Tern AVES VU Decreasing | Terrestrial,
Marine,
Freshwater
Clanga clanga Greater AVES VU Decreasing | Terrestrial,
Spotted Eagle Freshwater
Aquila heliaca Eastern AVES vu Decreasing | Terrestrial,
Imperial Eagle Freshwater
Arctonyx collaris Greater Hog MAMMALIA VU Decreasing | Terrestrial
Badger
Capricornis Mainland MAMMALIA VU Decreasing | Terrestrial
sumatraensis Serow
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(2) Primary Data

2.1 Methodology of the Study
1) Objectives of the Study

- Toinvestigate and understand the current conditions and biological
diversity of wildlife resources in the study area.

- To assess the impacts on wildlife habitat, food sources, shelter, and
wildlife movement pathways (wildlife corridors) resulting from project development
activities.

- To propose environmental impact prevention and mitigation

measures.

2) Scope of the Study
Scope of the wildlife survey will cover both within the Project area,
transmission line and the study area (3 kilometers from the Project boundary) (Figure
3.2.1.2-1). It encompasses environmental data on wildlife, including species identification,

legal status, and conservation status according to CITES.

3) Research Methodology

Secondary Data: Collect wildlife data from relevant agencies, research
documents, and studies related to wildlife in the project and study area, such as data from
the National Park Authority, Department of National Parks, Wildlife, and Plant
Conservation, and reports on the area's environmental characteristics and lists of wildlife
species in the area and nearby regions.

Field Survey Data: Conduct field surveys of wildlife resources in four
primary categories: mammals, birds, reptiles and amphibians, and aquatic and terrestrial

invertebrates. For both the Project area and the study area.

The survey aligns with the behaviors of each wildlife group. In case that
there are diverse types of terrain, survey area shall be divided into specific areas, including
regenerating areas, agricultural areas, water sources, and communities, to identify wildlife
habitat and current conditions accurately. This includes determining the location of wildlife
survey points and survey methods. (Source: Guidelines for Environmental Impact
Assessment Reports in Terrestrial Ecology (Forest Resources and Wildlife), ONEP B.E.
2564 (2021)). In this study, the survey aims to collect comprehensive data using both direct

and indirect survey methods. Details of methods are as follows:
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Figure 3.2.1.2-1 The Project Area and the Study Area
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(a) Direct Survey Methods

Carry out direct survey methods along established routes, covering
various environmental conditions. The survey was conducted in both the Project area and
the study area using three methods:

1. Line Transect Study in the project area, where transect lines
were laid out following predefined paths at intervals of 200 meters for a systematic and
comprehensive study covering the entire project area. The animal group surveyed using
this method includes reptiles and mammals that crawl or move close to the ground (Figure
3.2.1.2-2).

2. Bird surveys were conducted using the Point Count method.

3. Amphibian surveys were conducted in water sources within

the Project area and study area.

Figure 3.2.1.2-2 Line Transect in the Study Area

This includes point count surveys to identify wildlife species and

other indicators. The details are as follows:
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a) Observation Method: This method involves visual observation
using the naked eye, binoculars, and telescopes for long-distance observation. It includes

observing wildlife and recording species and the number of individuals encountered.

b) Active Searching Method: Active searching involves locating
wildlife and their tracks in various environmental conditions. This includes searching for
signs of wildlife, such as burrows, under logs/wood debris, and on trees. Some digging
may be required to locate certain burrowing or crawling species, as well as searching for
aquatic and terrestrial invertebrates, especially in concealed water sources. This method

enhances the chances of finding various wildlife species and their life stages.

- Mammals: These animals search for food and traces in
various environmental conditions, including examining materials that may serve as shelter,
such as wood debris, beneath fallen trees, and on tree branches. The survey used the method

of walking in a straight line (Line transect), a distance of 200 meters. (Figure 3.2.1-2)

- Birds: Conduct bird survey along routes (Roadside
Survey/Line Transect Survey) with designated bird counting points distributed throughout
different habitat areas (Point count). This survey method aims to cover the entire study area
using both binoculars and telescopes for long-distance viewing which has a survey radius
of 20 meters. It involves identifying bird species and recording the number of individuals
encountered. Conduct bird survey during two periods: in the morning from 06:00 to 10:00
and in the afternoon to evening from 15:00 to 18:00. These times are chosen as they
coincide with when birds are most active, foraging, and returning to their nests, maximizing
the chances of observations. Additionally, further surveys shall conduct during nighttime

using spotlights to identify and classify bird species that are active during the night.

In addition, bird survey was also conducted during the
migratory bird season (November 29", B.E. 2566 (2023) from 6.00 AM to 9.00 PM). The
survey areas were divided into two zones: the Project area and the study area within a 3-
kilometer radius from the Project’s boundary. Additionally, surveys were extended along

power lines to increase the chances of observing and encountering birds in the area.

- Reptiles: These animals search for food in various
environmental conditions, including examining materials that may serve as shelter, such as

wood debris, and climbing trees. Some reptiles, like snakes, are also checked for species
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identification from roadkill on roads and highways. Conduct survey during nighttime,
specifically from 18:00 to 21:00 at which reptiles can be generally found due to its
behavior. The survey used the method of walking in a straight line (Line transect), a
distance of 200 meters. (Figure 3.2.1.2-2)

- Amphibians: These animals search for food in various
types of water sources and stagnant water points. In the study both adult and tadpole stages
will be searched using light sources along water sources and by listening to their mating
calls. Conduct survey during nighttime, specifically from 18:00 to 21:00 at which reptiles

can be generally found due to its behavior.

The survey aims to identify mammal species and traces based on
the environmental characteristics of each area. This helps classify wildlife species
according to their habitat characteristics within the study area and assess their impact on

the environment.

(b) Indirect Survey Methods
This method involves gathering information about wildlife species
observed from local residents residing within the survey area. This data serves as
supplementary information to direct surveys since certain wildlife species have low

population densities, hide or exhibit specific behaviors during certain times.

(c) Data Analysis
Perform data analysis by categorizing and compiling the species
into a list, organized according to the taxonomic hierarchy, including order, family,
common name, and scientific name. The status of wildlife species can be assessed based
on the following criteria:
- Legal Status: In accordance with the Wildlife Preservation and
Protection Act of B.E. 2562 (2019), wildlife species are categorized into three types:
reserved wildlife, protected wildlife, and wildlife not protected by the law.
- Current Status: According to Thailand's Biological Resource
Management Policy, as of B.E. 2560 (2017), and the IUCN Red List (2023), wildlife
species are categorized into nine types:
* Extinct (EX) — Completely extinct
* Extinct in the Wild (EW)
* Critically Endangered (CR)
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* Endangered (EN)

* Vulnerable (VU)

* Near Threatened (NT)

* Least Concern (LC)

* Data Deficient (DD)

* Not Evaluated (NE)

- Status under the Convention on International Trade in

Endangered Species of Wild Fauna and Flora (CITES): This international agreement classifies
wildlife and plant species into Appendices I-III, regulating and prohibiting their trade. It

identifies species in the appendices based on trade and conservation considerations.

2.2 Results of Wildlife Survey During the Rainy Season
The wildlife resource survey for the Breeze and Shine Power Plant Project
was conducted once (during the rainy season) from June 23" to 25", B.E. 2566 (2023).
The survey area was divided into two zones: the Project area and the study area, as

illustrated in Figure 3.2.1.2-1.

1) Land Use Pattern
From the survey, it was found that the overall condition of the area is
predominantly agricultural, encompassing both paddy fields and sugarcane and cassava
plantations along the route. In addition, there are scattered community areas, mostly
serving as residential spaces for the local population. Various government facilities, such

as schools, as well as religious sites like temples, are also present.

As for water resources within the Project area, they are primarily
human-made bodies of water, including medium-sized excavated ponds and irrigation

canals. Some areas serve as temporary water sources.

It should be noted that the designated land use has been categorized into
three types: community areas, agricultural areas, and water resource areas, as illustrated in

Figure 3.2.1.2-3 Figure 3.2.1.2-4 and Figure 3.2.1.2-5.
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Agricultural area

Water resource area (Stagnant water) Water resource area (Stagnant water)

Figure 3.2.1.2-3 Current Land Use Characteristics of Wildlife Survey Area (within
the Project Area)
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Water resource areca

Water resource area

Figure 3.2.1.2-4 Current Land Use Characteristics of Wildlife Survey Area (in the Study

Area)
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Figure 3.2.1.2-5 Wildlife Survey Points at the Project Location and Study Area,

Radius 3 kilometers from the Project’s Boundary
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2) Result of Survey

A total of 89 species of wildlife were identified, belonging to 75 genera
and 52 families, across 21 orders. This information was gathered through interviews and
discussions, resulting in the identification of 7 species. The wildlife species were categorized
as follows: 3 species of mammals, 64 species of birds, 13 species of reptiles, and 9 species of
amphibians. Within the Project area, a total of 33 wildlife species were found, while within the
3-kilometer radius study area, 75 species were identified. These findings are presented in Table
3.2.1.2-1 and Table 3.2.1.2-2. Figure 3.2.1.2-6 shows wildlife survey activities of the study.

Table 3.2.1.2-1
Taxonomic Level and Number of Wildlife Surveved

Wildlife Category Species Genera Families Order
Mammals 3 2 2 3
Birds 64 53 36 16
Reptiles 13 12 9 1
Amphibians 9 8 5 1
Total 89 75 52 21

Figure 3.2.1.2-6 Survey of Wildlife in the Project Area
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Table 3.2.1.2-2

List of Names, Abundance and Status of Wild Animals in the Study Area

Seasonal Wildlife Study area Project area
No. Thai Name Scientific Name Family Order Status Preservation Act /| JUCN 2023 y ONEP ¥ CITES ¥ | agricultural | Water | community | agricultural | Stagnant Remark
source water
Mammals
1 ARG - - Chiroptera - - - - - / - - - -
2 | nszsenuannd Callosciurus finlaysonii Sciuridae Rodentia - - LC LC - - - / - -
3 | wy Rattus sp. Muridae Rodentia - - LC LC - - - - - - questionnaire
Birds
1 | unidemeu Acridotheres grandis Sturnidae Passeriformes R PW LC LC - / - / / -
2 | unidosaim Acridotheres tristis Sturnidae Passeriformes R PW LC LC - / - / - -
3 | unviludessssum Aegithina tiphia Aegithinidae Passeriformes R PW LC LC - / - / - -
4 | unndn Amaurornis phoenicurus Rallidae Gruiformes R/WV PW LC LC - / - -
5 | untnha Anastomus oscitans Ciconiidae Ciconiiformes R - LC LC - / - / -
6 | uniduvudn Anthus rufulus Motacillidae Passeriformes R PW LC LC - / / - / -
7 | unusudu Apus affinis Apodidae Caprimulgiformes R PW LC LC - - / - - -
8 | unendlnulvg) Ardea alba Ardeidae Pelecaniformes R/WV PW LC LC - / - - / /
9 | unenlnutey Ardea intermedia Ardeidae Pelecaniformes - PW LC LC - - - - / /
10 | unnszaum Ardea purpurea Ardeidae Pelecaniformes R/WV PW LC VU - / - -
11 | wnenensenifugemn Ardeola speciosa Ardeidae Pelecaniformes R PW LC LC - / - / / /
12 | unuguns Artamus fuscus Artamidae Passeriformes R PW LC LC - / - / - -
13 | unensene Bubulcus coromandus Ardeidae Pelecaniformes R/WV PW LC LC - / - - / /
14 | wininuas Butastur liventer Accipitridae Accipitriformes R PW LC NT II / - - - -
15 | undrwsnunu Cacomantis merulinus Cuculidae Cuculiformes R PW LC LC - - - / - -
16 | unmugensen Caprimulgus macrurus Caprimulgidae Caprimulgiformes R PW LC LC - - - - / -
17 | unneyslvg Centropus bengalensis Cuculidae Cuculiformes R PW LC LC - - / - / /
18 | unfiuvdenwdes Cinnyris jugularis Nectariniidae Passeriformes R PW LC LC - - / - -
19 | unwesdmmeunuans Cisticola juncidis Cisticolidae Passeriformes R PW LC LC - / - - -
20 | wnfisuih Columba livia Columbidae Columbiformes R - LC - - / / / / /
21 | wnmawutu Copsychus saularis Muscicapidae Passeriformes R PW LC LC - / - / - -
22 | 8m Corvus macrorhynchos Corvidae Passeriformes R PW LC LC - - / - - -
23 | unuguma Cypsiurus balasiensis Apodidae Caprimulgiformes R PW LC LC - - - / - -
24 | dauns Dendrocygna javanica Anatidae Anseriformes R PW LC LC - / / - -
25 | unduumaiu Dicaeum cruentatum Dicaeidae Passeriformes R PW LC LC - - - / - -
26 | unuwwuganaUa Dicrurus macrocercus Dicruridae Passeriformes R/WV PW LC LC - / - / - -
27 | uneade Egretta garzetta Ardeidae Pelecaniformes R/WV PW LC LC - / / / /
28 | wdmam Elanus caeruleus Accipitridae Accipitriformes R PW LC LC I / - - - -
29 | unnuwh Eudynamys scolopaceus Cuculidae Cuculiformes R PW LC LC - / - / -
30 | unwen Geopelia striata Columbidae Columbiformes R - LC LC - / / / / -
31 | uniBoasng Gracupica contra Sturnidae Passeriformes R PW LC LC - / - / / -
32 | unfdlassnadh Gracupica nigricollis Sturnidae Passeriformes R PW LC LC - / - - - -
33 | unnsifiuentm Halcyon smyrnensis Alcedinidae Coraciiformes R PW LC LC - / - - / -
34 | undhuilou Himantopus himantopus Recurvirostridae Charadriiformes R/WV PW LC LC - / - - - -
35 | unusulwgivnanum Hirundapus giganteus Apodidae Caprimulgiformes R/WV PW LC LC - / - / - -
36 | unenaluiah Ixobrychus sinensis Ardeidae Pelecaniformes R PW LC LC - / - - - -
37 | unnsehinivy Lonchura punctulata Estrildidae Passeriformes R PW LC LC - / - / / -
38 | unvumiihddy Merops leschenaulti Meropidae Coraciiformes R/WV PW LC LC - / / / - -
39 | unvumidin Merops orientalis Meropidae Coraciiformes R PW LC LC - / - - - -
40 | unwdn Metopidius indicus Jacanidae Charadriiformes R PW LC LC - / / - - -
41 | wnnmhidn Microcarbo niger Phalacrocoracidae Suliformes R - LC - - / - - - -
42 | unaudulnume Mirafra erythrocephala Alaudidae Passeriformes R PW LC LC - / - - / /
43 | unnmuth Mpycteria leucocephala Ciconiidae Ciconiiformes R/WV PW LC NT - - - - - - questionnaire
44 | unnszRusssum Orthotomus sutorius Cisticolidae Passeriformes R PW LC LC - / - / -
45 | unnszaenlvg Passer domesticus Passeridae Passeriformes R PW LC - - - / - -
46 | unnszaenna Passer flaveolus Passeridae Passeriformes R PW LC LC - / - / / -
47 | unnszaentu Passer montanus Passeridae Passeriformes R - LC LC - / - / - -
48 | undwsenluaj Phaenicophaeus tristis Cuculidae Cuculiformes R PW LC LC - / - - - -
49 | unfounevsuniou Plegadis falcinellus Pelecaniformes Plegadis R PW LC LC - / - - - -
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Table 3.2.1.2-2
List of Names, Abundance and Status of Wild Animals in the Study Area

Seasonal Wildlife Study area Project area
No. Thai Name Scientific Name Family Order Status Preservation Act V TIUCN 2023 ¥ ONEP ¥ CITES ¥ | agricultural | Water | community | agricultural | Stagnant Remark
source water
50 | unnszatuves Ploceus hypoxanthus Ploceidae Passeriformes R PW NT NT - / - - - -
51 | unnszanusssum Ploceus philippinus Ploceidae Passeriformes R PW LC LC - - / / - -
52 | unnseduvehwieawdes | Prinia flaviventris Cisticolidae Passeriformes R PW LC LC - / - - - -
53 | unnsgdunahdtey Prinia inornata Cisticolidae Passeriformes R PW LC LC - / - - -
54 | uniines Psilopogon haemacephalus Megalaimidae Piciformes R PW LC LC - / - - - -
55 | wnlwszangssum Psilopogon lineatus Megalaimidae Piciformes R PW LC LC - / - - - -
56 | unUsemanu Pycnonotus blanfordi Pycnonotidae Passeriformes R PW LC LC - / - / / /
57 | unuseamtinna Pycnonotus goiavier Pycnonotidae Passeriformes R PW LC LC - / - - - -
58 | unBuwsauauend Rhipidura javanica Rhipiduridae Passeriformes R PW LC LC - / - / / -
59 | unlddin Rostratula benghalensis Rostratulidae Charadriiformes R PW LC LC - / - - -
60 | unwilugj Spilopelia chinensis Columbidae Columbiformes R - LC LC - / - / - -
61 | unnly Streptopelia tranquebarica Columbidae Columbiformes R PW LC LC - / - / - /
62 | wnugn Tyto javanica Strigiformes Tyto R PW LC NT II / - - / -
63 | unnsiwhunu Upupa epops Upupidae Bucerotiformes R PW LC LC - - - / - -
64 | unnszumuduin Vanellus indicus Charadriidae Charadriiformes R PW LC LC - / - - / /
] Reptiles
1 | frniadih Calotes mystaceus Agamidae Squamata - PW LC LC - - - - - - questionnaire
2 | faifues Calotes versicolor Agamidae Squamata - PW - LC - - - / - -
3 | g Cylindrophis ruffis Cylindrophiidae Squamata - - LC LC - - / - - -
4 | Fumeuty Eutropis multifasciata Scincidae Squamata - - LC LC - - / - / -
5 | &unlw Gekko gecko Gekkonidae Squamata - - LC LC - / - - - -
6 | Swnnanan Hemidactylus frenatus Gekkonidae Squamata - - LC LC - / - / / -
7 | gas Hypsiscopus plumbea Homalopsidae Squamata - - LC LC - - / - - -
8 | udinie Leiolepis belliana subsp. ocellata Agamidae Squamata - - LC LC - - - / - -
9 | gwdeu Malayopython reticulatus Pythonidae Squamata - PW LC LC I - - - - - questionnaire
10 | gdedu Ptyas korros Colubridae Squamata - PW NT LC - - - - - - questionnaire
11 | glo Subsessor bocourti Homalopsidae Squamata - - LC LC - - - - - - questionnaire
12 | e Varanus salvator subsp. macromaculatus | Varanidae Squamata - PW LC LC II / - - / /
13 | quaseriing Xenopeltis unicolor Xenopeltidae Squamata - PW LC LC - / - - - -
Amphibians
1 | awendw Duttaphrynus melanostictus Bufonidae Anura - - LC LC - - - - - questionnaire
2 | nunues Fejervarya limnocharis Dicroglossidae Anura - - LC LC - - / - - /
3 U Hoplobatrachus rugulosus Dicroglossidae Anura - - LC LC - - - - - /
4 | nuth Hylarana erythraea Ranidae Anura - - LC LC - - / - - /
5 | 8ewath Kaloula pulchra Microhylidae Anura - - LC LC - - / - - -
6 | dniwh Microhyla mukhlesuri Microhylidae Anura - - LC - - - - - - /
7 | deeazun Occidozyga lima Dicroglossidae Anura - - LC LC - - - - - /
8 | Wuane Occidozyga martensii Dicroglossidae Anura - - LC LC - - - - - /
9 | vl Polypedates leucomystax Rhacophoridae Anura - - LC LC - - - - - /
Total 62 PW 85LC,2NT 79 LC, 4 NT, 5 54 20 15 11 16 6
1VU
Remark: Seasonal Status; R = Resident, WV = Winter visitor, PM = Passage migrant
1/ Wildlife Preservation Act B.E. 2562 (2019)
PW refers to Protected wildlife according to the Wildlife Preservation Act B.E. 2562 (2019)
- refers to not protected wildlife
2/ International Union Conservation of Nature; IUCN (2022)
NT = Near Threatened,
LC = Least Concern
3/ Thailand's Biological Resource Management Policy, as of B.E. 2560 (2017)
VU = Vulnerable,
NT = Near Threatened,
LC = Least Concern
4/ The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)
11 refers to Appendix II, includes species not necessarily threatened with extinction, but in which trade must be controlled in order to avoid utilization incompatible with their survival.
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(a) Mammals, a total of 3 species from 2 genera, 2 families, and 3 orders.
From a survey, 1 species was recorded, Ratfus sp. Among them, the squirrel genus was found,
including Callosciurus finlaysonii, a small-sized mammal. In addition, insect-eating bats from
Order Chiroptera were discovered during foraging at dusk. The specific species could not be
determined. The encountered mammals in this survey demonstrated a good ability to adapt to

human-disturbed areas, featuring agile and quick movements (Figure 3.2.1.2-7).

nszsonnand (Callosciurus finlaysonii)

Figure 3.2.1.2-7 Mammal Found During

the Survey

(b) Birds, a total of 64 species from 53 genera, 36 families, and 16
orders were found. Examples include Dendrocygna javanica, Anthus rufulus, Rostratula
benghalensis, Centropus bengalensis, Mirafra erythrocephala, Ardea alba, Ploceus
philippinus, and others. Additionally, bird predators were observed, such as Elanus
caeruleus, Butastur liventer, and Tyto javanica. The community interviews revealed the

presence of Mycteria leucocephala in the study area (Figure 3.2.1.2-8).

(c) Reptiles, a total of 13 species from 12 genera, 9 families, and 1
order were found. All were encountered within the Project area. Family Gekkonidea, two
species were identified: Hemidactylus platyurus and Gekko gecko. Family Agamidae
included Calotes versicolor and Leiolepis belliana subsp. ocellata. Family Scincidae
included Eutropis multifasciata. Family Cylindrophiidae included Cylindrophis ruffus.
Family Homalopsidae included Hypsiscopus plumbea was also found, as was Xenopeltis
unicolor from Family Xenopeltidae. The community interviews also revealed additional
species, such as Calotes mystaceus, Varanus salvator subsp. macromaculatus, Ptyas

korros, Subsessor bocourti, and Malayopython reticulatus (Figure 3.2.1.2-9).

(d) Amphibians, a total of 9 species from 8 genera, 5 families, and 1
order were found. All belonged to Order Anura. Within Family Bufonidae, Duttaphrynus
melanostictus was identified. From Family Microhylidae, Microhyla mukhlesuri and
Kaloula pulchra were observed. Family Dicroglossidae included Occidozyga martensii,
Occidozyga lima, Hoplobatrachus rugulosus, and Fejervarya limnocharis. Family Ranidae
presented Hylarana erythraea, and Family Rhacophoridae included Polypedates
leucomystax (Figure 3.2.1.2-10).
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unnszdunahaisen (Prinia inornata)

unnzsivu (Upupa epops)

<38 048 "% = 0,'0_'1.

unnszawas (Ardea purpurea)

undesas (Gracupica contra)

unueuns (Artamus fuscus)

unideensou (Acridotheres grandis)

unensInulng (Ardea alba)

unmavuiie (Copsychus saularis)

unvilueusssue (Aegithina tiphia)
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wteTlnuas (Butastur liventer)

unnuinan (Microcarbo niger)

unawruilnuas (Mirafra erythrocephala)

unawanirddy (Merops leschenaulti)

unnin (Metopidius indicus)

unsuanseniiuiyn (Ardeola speciosa)

unnszeenlun) (Passer domesticus)

wmverv (Elanus caeruleus)

unlilsda (Rostratula benghalensis)

undeunsedunasy (Plegadis falcinellus)

Figure 3.2.1.2-8 Birds Found During the Survey
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gfuvy (Cylindrophis ruffus)

e (Varanus salvator subsp.
macromaculatus)

Saonmanum (Hemidactylus frenatus)

Samauhu (Eutropis multifasciata)

Figure 3.2.1.2-9 Reptiles Found During the Survey
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nunfy (Hylarana erythraea) gesait (Kaloula pulchra)

safudh (Microhyla mukhlesuri) @eavzun (Occidozyga lima)

nuvues (Fejervarya limnocharis) Weanste (Occidozyga martensii)

Figure 3.2.1.2-10 Amphibians Found During the Survey

2.3 Results of Survey during Migratory Bird Season

The bird survey of the Breeze and Shine Power Plant project was conducted
once during the migratory bird season on November 29®, B.E. 2566 (2023). The survey
involved direct observation and inquiries with the local residents regarding rare or
significant wildlife species that might be found in the area (Figure 3.2.1.2-11). For the
direct survey, the area was divided into two zones: the Project area and the study area
within a 3-kilometer radius from the Project’s boundary. Additionally, surveys were
conducted along the transmission line, as illustrated in Figure 3.2.1.2-12. A total of 74 bird

species were observed, with additional 24 bird’s species were identified.
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Figure 3.2.1.2-11 Birds Survey During Migratory Season (within the Project Area)

1) Classification of Bird Species
From the survey, a total of 74 bird species were observed, belonging to
56 genera, 36 families, and 14 orders. Within the project area, 44 species were identified,

with 30 found in agricultural areas and 33 in water source areas (Figure 3.2.1.2-12).

(a) Seasonal Status
In the study area, 3 km radius from the Project’s boundary, 64
species were observed. Out of 64 species, there were 43 species that observed along the
route of transmission line, 31 species in agricultural areas, 23 species in community areas,

and 4 species in water source areas, as indicated in Table 3.2.1.2-12.
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Six migratory birds were observed; Halcyon pileate, Ficedula
albicilla, Acrocephalus orientalis, Acrocephalus bistrigiceps, Saxicola stejnegeri, and
Lanius cristatus. 53 species of resident birds were observed include; Anhinga
melanogaster, Elanus caeruleus, Butastur liventer, Anthus rufulus, Microcarbo niger,
Pycnonotus aurigaster, Anastomus oscitans, Francolinus pintadeanus, Eudynamys

scolopaceus, Coracias benghalensis, and others.

There were 15 species of resident birds that are also migratory
include; Pernis ptilorhynchus, Dicrurus leucophaeus, Dicrurus macrocercus, Amaurornis
phoenicurus, Alcedo atthis, Mycteria leucocephala, Muscicapa dauurica, Merops
philippinus, Hirundo rustica, Egretta garzetta, Ardea alba, Bubulcus coromandus, Lanius
collurioides, Gallinula chloropus, and others. Furthermore, predatory birds such as the

Elanus caeruleus, Nisaetus cirrhatus, and Pernis ptilorhynchus were also found in the area.

(b) Conservation Status and Legal Status
Regarding the conservation status and legal status of the surveyed

birds, a summary can be drawn as shown in Table 3.2.1.2-12, with the following details:

According to the Wildlife Conservation and Protection Act B.E.
2562 (2019), a total of birds 68 species of protected wildlife were found, including
Tachybaptus ruficollis, Streptopelia tranquebarica, Acridotheres grandis, Vanellus
indicus, Passer flaveolus, Lonchura atricapilla, Halcyon smyrnensis, Gracupica

nigricollis, Merops philippinus, and Psilopogon haemacephalus
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Table 3.2.1.2-12

List of Names, Abundance and Status of Birds in the Study Area

Wildlife Study area Project area
No. Thai Name Scientific Name Family Order Seasonal Status Preservation Act 1/ | TUCN 2023 v ONEP ¥ CITES ¥ Transmission lines | acricultural | V2 | community | agricultural | Tuddle of
gricuftu source unity gricuftu water
1 mgn Elanus caeruleus Accipitridae Accipitriformes R PW LC LC 1I - - - - - /
2 witotlnuas Butastur liventer Accipitridae Accipitriformes R PW LC LC 1I / - - - - -
3 wideita Pernis ptilorhynchus Accipitridae Accipitriformes R/WV/PM PW LC LC 11 - / - - -
4 unn g Spilopelia chinensis Columbidae Columbiformes R - LC LC - / - - / / /
5 un'lal Streptopelia tranquebarica | Columbidae Columbiformes R PW LC LC - / - - / - -
6 U Geopelia striata Columbidae Columbiformes R - LC LC - / / - / / /
7 uniauudn Anthus rufulus Motacillidae Passeriformes R PW LC LC - - - - / / /
8 | wnilafdn Tachybaptus ruficollis Podicipedidae Podicipediformes R PW LC LC - - - / - - -
9 | univsa Gracupica contra Sturnidae Passeriformes R PW LC LC - / - - - / -
10 | wndviarfim Acridotheres tristis Sturnidae Passeriformes R PW LC LC - / - - - - -
11 | wnidoamson Acridotheres grandis Sturnidae Passeriformes R PW LC LC - / - - - / -
12| whumaumdm Dicrurus leucophaeus Dicruridae Passeriformes R/WV PW LC LC - / - - -
13 | vouswmnaln Dicrurus macrocercus Dicruridae Passeriformes R/WV PW LC LC - / / - / / /
14 | unusuaa Cypsiurus balasiensis Apodidae Caprimulgiformes R PW LC LC - - - - - / /
15 | wnudurm Apus affinis Apodidae Caprimulgiformes R PW LC LC - - - - - / /
16 | vugum Artamus fuscus Artamidae Passeriformes R PW LC LC - / - - / / /
17 | unlwszansssum Psilopogon lineatus Megalaimidae Piciformes R PW LC LC - - - - - - /
18 | unnszuanduda Vanellus indicus Charadriidae Charadriiformes R PW LC LC - / / - - - /
19| unnszvenlug Passer domesticus Passeridae Passeriformes R PW LC LC - - / - / / -
20 | uwnnszeennia Passer flaveolus Passeridae Passeriformes R PW LC LC - - - - / / -
21 unnszventhu Passer montanus Passeridae Passeriformes R - LC LC - - - - / - -
22 | wnniznussTum Ploceus philippinus Ploceidae Passeriformes R PW LC LC - - / - - - -
23 | unnsEdusisum Orthotomus sutorius Cisticolidae Passeriformes R PW LC LC - - - - / -
24 | wnnsgdundwiowndos | Prinia flaviventris Cisticolidae Passeriformes R PW LC LC - - / - - - /
25 | unnsgdunghdion Prinia inornate Cisticolidae Passeriformes R PW LC LC - / - - - / /
26 | unnsthniny Lonchura punctulata Estrildidae Passeriformes R PW LC LC - / / - / - -
27 | wnnszienzTumm Lonchura striata Estrildidae Passeriformes R PW LC LC - / - - - - -
28 | wnnszhadsy Lonchura atricapilla Estrildidae Passeriformes R PW LC LC - - - - - - /
29 | unnsznmie Francolinus pintadeanus Phasianidae Galliformes R PW LC LC - - - - - /
30 | wnndn Amaurornis phoenicurus Rallidae Gruiformes R/WV PW LC LC - - - - - - /
31 | unnzifudeopssum Alcedo atthis Alcedinidae Coraciiformes R/WV PW LC LC - - - / - - /
32 | wnnzduiad Halcyon pileate Alcedinidae Coraciiformes WV PW LC vu - / ) ) ) ) )
33 | unnsiiuenin Halcyon smyrnensis Alcedinidae Coraciiformes R PW LC LC - / / - - - /
34 | wnnzialug Centropus bengalensis Cuculidae Cuculiformes R PW LC LC - / / - - / /
35 | womwd Eudynamys scolopaceus Cuculidae Cuculiformes R PW LC LC - / / - / / /
36 | wnmawudu Copsychus saularis Muscicapidae Passeriformes R PW LC LC - / - - / - -
37 | unnmbudn Microcarbo niger Phalacrocoracidae | Suliformes R - LC LC - / / - - / /
38 | wnmwih Mycteria leucocephala Ciconiidae Ciconiiformes R/WV PW LC NT - - / - - - -
39 | unfalnsenash Gracupica nigricollis Sturnidae Passeriformes R PW LC LC - / - - - - -
40 | wniwldonmdes Cinnyris jugularis Nectariniidae Passeriformes R PW LC LC - / - - / - /
41 | wnviluossssum Aegithina tiphia Aegithinidae Passeriformes R PW LC LC - - / - - - -
42 | uniuwasneua Ficedula albicilla Muscicapidae Passeriformes \\AY PW LC LC - / - - - - -
43 | wnfuuasihma Muscicapa dauurica Muscicapidae Passeriformes R/WV PW LC LC - - - - / - -
44 | unvwaudn Merops orientalis Meropidae Coraciiformes R PW LC LC - / / - / / /
45 | vnvwaninie Merops philippinus Meropidae Coraciiformes R/WV PW LC LC - / - - - - -
46 | vavwrhilnuas Mirafra erythrocephala Alaudidae Passeriformes R PW LC LC - / / - - / /
47 URAZNUI Coracias benghalensis Coraciidae Coraciiformes R PW LC LC - / / - - - /
48 | wunfnos Psilopogon haemacephalus | Megalaimidae Piciformes R PW LC LC - - - - / - -
49 | wmnwsuihu Hirundo rustica Hirundinidae Passeriformes R/WV PW LC LC - / - / /
50 | unlseaneats Pycnonotus finlaysoni Pycnonotidae Passeriformes R PW LC LC - - - - / - -
51 | wmlseamu Pycnonotus blanfordi Pycnonotidae Passeriformes R PW LC LC - / / - / - -
52 | uniseanthoa Pycnonotus goiavier Pycnonotidae Passeriformes R PW LC LC - - - - / - -
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Table 3.2.1.2-12
List of Names, Abundance and Status of Birds in the Study Area

Wildlife Study area Project area
No. Thai Name Scientific Name Family Order Seasonal Status Preservation Act 1/ | TUCN 2023 v ONEP ¥ CITES ¥ Transmission lines | acricultural | V2ter mmunity | acricultural | Puddle of
gricuftu source co umty gricuftu water
53 | wmlsemir@ui Pycnonotus aurigaster Pycnonotidae Passeriformes R PW LC LC - / / - - / -
54 | umhavi Anastomus oscitans Ciconiidae Ciconiiformes R - LC LC - - / - - - /
55 | unwalwaitugdiy Acrocephalus orientalis Acrocephalidae Passeriformes wv PW LC LC - - / - - - -
56 | wnmeio Acrocephalus bistrigiceps Acrocephalidae Passeriformes wv PW LC LC - - / - - / /
57 | unwin Metopidius indicus Jacanidae Charadriiformes R PW LC LC - - / - - -
58 | wniiswih Columba livia Columbidae Columbiformes R - - LC - / / - / / /
59 | unweadhmaumuat Cisticola juncidis Cisticolidae Passeriformes R PW LC LC - / - - - /
60 | unsoavgimdh Saxicola jerdoni Muscicapidae Passeriformes R PW LC LC - / - - - - /
61 | unveawdiiah Saxicola stejnegeri Muscicapidae Passeriformes wv PW LC LC - - - - - / /
62 | wnonaily Egretta garzetta Ardeidae Pelecaniformes WV/R PW LC LC - / / - - - -
63 | wnowlnulng Ardea alba Ardeidae Pelecaniformes R/WV PW LC LC - / / - - / /
64 | unoulnudoo Ardea intermedia Ardeidae Pelecaniformes R/WV PW LC LC - / / - - / /
65 | unonnsemiugan Ardeola speciosa Ardeidae Pelecaniformes R PW LC LC - / / - - / -
66 | wnenaw Bubulcus coromandus Ardeidae Pelecaniformes WV/R PW LC LC - / / - - / -
67 | wndwuaou Dicaeum cruentatum Dicaeidae Passeriformes R PW LC LC - / / - / -
68 | undwir Anhinga melanogaster Anhingidae Suliformes R PW NT NT - - - - - - /
69 | undidedima Lanius cristatus Laniidae Passeriformes WV PW LC LC - / / - - / /
70 | undidendauag Lanius collurioides Laniidae Passeriformes R/WV PW LC LC - / - - - - -
71 | undunsaunvend Rhipidura javanica Rhipiduridae Passeriformes R PW LC LC - / - - / - -
72 | wnddh Gallinula chloropus Rallidae Gruiformes R/WV PW LC LC - - - / - - -
73 | undawdnuay Cacomantis merulinus Cuculidae Cuculiformes R PW LC LC - - - - / - -
74 | 3m Corvus macrorhynchos Corvidae Passeriformes R PW LC LC - / - - - - -
Total 3 R’16R‘7\X’Vl/‘l"l\l/zllw A 68 PW 72 LC,1NT n LIC\’,%JNT’ 31 43 31 4 23 30 33
Remark: Seasonal Status; R = Resident, WV = Winter visitor, PM = Passage migrant
1/ Wildlife Preservation Act B.E. 2562 (2019)
PW refers to Protected wildlife according to the Wildlife Preservation Act B.E. 2562 (2019)
- refers to not protected wildlife
2/ International Union Conservation of Nature; [IUCN (2022)
VU = Vulnerable
NT Near Threatened,
LC = Least Concern
3/ Thailand's Biological Resource Management Policy, as of B.E. 2560 (2017)
VU = Vulnerable,
NT = Near Threatened,
LC = Least Concern
4/ The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)
11 refers to Appendix II, includes species not necessarily threatened with extinction, but in which trade must be controlled in order to avoid utilization incompatible with their survival.
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UNNZIAUTIRETITNA (Alcedo atthis) \BIEIN (Pernis ptilorhynchus)

unilaiidn (Tachybaptus ruficollis)

unMuin (Mycteria leucocephala) unAnes (Psilopogon haemacephalus)

unthn¥ing (Anastomus oscitans)

upAMIFIREN (Merops leschenaulti) unnu/denvides (Cinnyris jugularis)
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wigetnuag (Butastur liventer)
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unendile (Egretta garzetta)

4

uﬂﬂizﬁﬂ%‘m& (Lonchura punctulata)

Wigev (Elanus caeruleus)

¥
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Figure 3.2.1.2-12 Birds Found During the Survey in Project Area
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2.4 Potential Impacts

Loss of Habitat:

In the Project area, the majority of land utilization is agricultural area.
Wildlife inhabiting this area, either for feeding or living, can adapt to the land utilization.
Within the 3-kilometer radius from the Project’s boundary, there is also a significant
amount of agricultural land, providing wildlife with opportunities for sustenance and
reproduction. However, during the survey in this area, some species were identified with a
conservation status of Near Threatened (NT) and Vulnerable (VU). An example is the
Anhinga melanogaster, a non-breeding visitor or winter visitor that is not commonly
observed. It requires water sources for foraging, displaying a preference for small-sized
fish primarily found in shallow waters. After catching prey, it perches on dry branches or
trees near the water surface, drying its wings. The Anhinga melanogaster, being dependent
on water bodies and trees along the water, necessitates suitable habitats for its survival
(Mongkol, B.E. 2546 (2003)). With construction and operation of the Project, the Anhinga
melanogaster could still find foraging opportunities in the surrounding areas, as the

environment remains agriculturally influenced and maintains accessible water sources.

Collision with Transmission Line:

From the survey conducted in the area, six migratory bird species were
identified, Halcyon pileata, Ficedula albicilla, Acrocephalus orientalis, Acrocephalus
bistrigiceps, Saxicola stejnegeri, and Lanius cristatus. Additionally, predatory birds were also

observed, such as Elanus caeruleus, Butastur liventer, and Pernis ptilorhynchus, in the area.

In addition, from questioning the people residing along the Project's
transmission line those who living near existing transmission lines, it was found that
commonly encountered bird species include the Little Egret and Asian Openbill. These are
typically found in areas where land is utilized for rice cultivation. Small-sized birds like

the Common Tailorbird and Zebra Dove are often seen perching on power lines.

2.5 Existence of Concerned Wildlife Species
According to the proximity report generated from IBAT, there were 5
endangered species within 50 kilometers of the Project site, namely Asian Elephant
(Elephas maximus), Greater Adjutant (Leptoptilos dubius), Green Peafowl (Pavo muticus),
Southeast Asian Box Turtle (Cuora amboinensis), and Steppe Eagle (Aquila nipalensis).

Based on the expert judgement, the project’s location which is a modified habitat that
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dedicated to agricultural area for a long time, COT decided to study all above 5 endangered

species plus Milky Stork (Mycteria cinerea).

Document review of the habitats of six wildlife species, including Elephas
maximus, Cuora amboinensis, Aquila nipalensis, Pavo muticus, Leptoptilos dubius, and

Mpycteria cinerea were conducted. The results of the review are as follows:

1) The Asian Elephant (Elephas maximus)

The Asian Elephant is a large, milk-feeding mammal classified as
Endangered (EN) according to the Office of Natural Resources and Environmental Policy
and Planning (B.E. 2560 (2017)). It has a foraging and living range of 184-407 square
kilometers. The gestation period for elephants is 22 months, and they give birth to one calf
at a time, with each calving occurring every four years. Harmful factors to the calf
population include death after birth, predation by natural predators, and aggression by male
elephants outside the herd. These serve as natural control mechanisms for the elephant
population. Asian Elephants inhabit various ecosystems, including grasslands, mixed
deciduous forests, dry evergreen forests, and human agricultural areas. They are
predominantly found in the wild rather than in community areas (WCS Thailand, 2007;
Pratumthong & Khlaipet, 2022).

From the survey, no elephants were found in the project area. However,
the Asian elephant still has populations dispersed in various national parks and wildlife
sanctuaries across Thailand. The location where elephants are most commonly observed
near the Project area is in Kanchanaburi Province (Srinakarin Dam National Park),
approximately 190 kilometers. Additionally, elephants have been sighted in the adjacent
area in Phetchaburi Province (Kaeng Krachan National Park), approximately 224
kilometers. The specific locations where Asian elephants were spotted are illustrated in
Figure 3.2.1.2-13 (Thbif, B.E. 2566 (2023)).
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2) The SEA Box Turtle (Cuora amboinensis)

The SEA Box Turtle is classified as Near Threatened (NT) according to the
Office of Natural Resources and Environmental Policy and Planning (ONEP) B.E. 2560
(2017), and it is also categorized as Near Threatened (EN) according to the [UCN. The
population has decreased, and one of the causes is hunting for food (IUCN, 2022). In
Thailand, it is commonly found in the central and southern regions, particularly near water
bodies in lowland areas, such as ponds, rice fields, canals, rivers, and sometimes even in
mountain streams. However, based on the surveys and inquiries conducted in the project

area and study area, the SEA Box Turtle has not been observed.

However, sightings of the SEA Box Turtle are still reported in Thailand.
The highest number of sightings near the Project area is in Kanchanaburi Province
(Srinakarin Dam National Park), approximately 190 kilometers. Additionally, sightings
have been recorded in the adjacent area in Nakhon Sawan Province (rice fields in Wat Sai
Sub-district, Mueang Nakhon Sawan District), approximately 95 kilometers. Specific
locations where the Southeast Asian box turtle was observed are illustrated in Figure
3.2.1.2-14 (Thbif, B.E. 2566 (2023)).
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Figure 3.2.1.2-14 Location of
Sighting the SEA Box Turtle in

Thailand
Source: https://thbif.onep.go.th/

3) The Steppe Eagle (4quila nipalensis)

The Steppe Eagle is a winter visitor or a wandering bird that is difficult
to find (Jarujin et al., 2022). It is classified as Near Threatened (NT) according to the Office
of Natural Resources and Environmental Policy and Planning (ONEP) B.E. 2560 (2017),
and it is also categorized as Endangered (EN) according to the [IUCN. This eagle searches
for food in open areas, fields, or agricultural areas. From the foraging habitat characteristics
of the Steppe Eagle and the features of its hunting flight, the Project area and its vicinity
exhibit an open landscape, including fields, or agricultural areas that are suitable for

foraging.

In Thailand, there have been reports of sightings of the Steppe Eagle, with
the highest number of sightings near the Project area being in Chai Nat Province (Khao
Khayai Mountain), approximately 50 kilometers. Additionally, sightings have been
recorded in the adjacent area in Lopburi Province (Wat Kroen Ka Thin), approximately 75
kilometers. Specific locations where the Steppe Eagle was observed are illustrated in
Figure 3.2.1.2-15 (eBird, 2023).
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Figure 3.2.1.2-15 Location of Sighting the Steppe Eagle in Thailand
Source: https://ebird.org/home

4) The Green Peafowl (Pavo muticus)

The Green Peafowl is classified as Endangered (EN) according to the
Office of Natural Resources and Environmental Policy and Planning (ONEP) B.E. 2560
(2017). It inhabits Deciduous forests and Mixed deciduous forests, often found near sandy
beaches or open areas close to water sources for mating. It is a resident bird, challenging
to find, and is occasionally observed in specific areas (Jarujin et al., B.E. 2561 (2022)). The
Green Peafowl will be limited in an area where ecosystem suitable for living and breeding.
It can only be seen in protected forests or national parks. Therefore, the Green Peafowl

cannot be easily found.

However, there have also been sightings of the green peafowl scattered
throughout Thailand. The most frequent sightings near the project area are in Uthai Thani
Province (Huai Kha Khaeng Wildlife Sanctuary), approximately 95 kilometers and
Kanchanaburi Province (Erawan National Park), approximately 95 kilometers. The

sightings area is illustrated in Figure 3.2.1.2-16 (ebird, 2023).
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Figure 3.2.1.2-16 Location of Sighting the Green Peafowl in Thailand
Source: https://ebird.org/home

(5) The Greater Adjutant (Leptoptilos dubius)

The Greater Adjutant is an extremely rare and critically endangered species
according to the Office of Natural Resources and Environmental Policy and Planning
(ONEP) B.E. 2560 (2017). The main cause of its critical status is the loss of nesting areas
due to urban expansion, leading to the felling of large trees. Additionally, the greater
adjutant has a negative perception among local people as it is considered a dirty bird. This
perception arises from its scavenging behavior for carcasses and food scraps in garbage
dumps. When building nests on large trees near homes, the stork emits a foul odor, and its
droppings can dirty the surroundings, leading locals to discourage the presence of Greater
Adjutant near their homes (The Cornell Lab, 2021).

Nevertheless, there have also been sightings of the Greater Adjutant
distributed in Thailand. The most frequent sightings near the project area are in Lopburi
Province, approximately 117 kilometers, and Phra Nakhon Si Ayutthaya Province,
approximately 101 kilometers. The Greater Adjutant sightings are depicted in Figure
3.2.1.2-17 (ebird, 2023).
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Figure 3.2.1.2-17 Location of Sighting the Greater Adjutant in Thailand
Source: https://ebird.org/home

(6) The Milky Stork (Mycteria cinerea)

The Milky Stork is a species that is critically endangered (CR) with a very
small population in Thailand, estimated to be around 15 individuals. They are found in
limited numbers in the southern region, and Samut Prakan Province. Their habitat includes
wetland areas such as marshes, ponds, and reservoirs in the western Gulf of Thailand and

wetland areas in the northeastern region.

In Thailand, there have been no documented instances of Milky Storks
laying eggs. However, in Java, Indonesia, they have been observed nesting alongside other
birds such as Microcarbo niger and Anhinga melanogaster. They lay 2-4 eggs per clutch.
Threats to their population include encroachment for agricultural purposes, the expansion
of human settlements, resulting in the loss of nesting areas, and illegal hunting and trading
(Wildlife Research Group, B.E. 2559 (2016)).

Nevertheless, there have also been sightings of the Milky Stork dispersed in
Thailand. The most frequent sightings near the Project area are in Sing Buri Province,
approximately 55 kilometers, and Nakhon Nayok Province, approximately 171 kilometers.
The Milky Stork sightings are depicted in Figure 3.2.1.2-18 (ebird, 2023).
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Figure 3.2.1.2-18 Location of Sighting the Milk Stork in Thailand
Source: https://ebird.org/home

From the survey conducted in the Project area and the study area, which is
predominantly agricultural land consisting of rice fields, sugarcane plantations, cassava
plantations, and human residential areas, the identified area is not suitable for the survival
of the six wildlife species. This is due to various factors such as the land not being forested,
sandy areas near water sources, inadequate territory size for sustaining life, insufficient
food sources, human disturbances, loss of nesting areas, and a high risk of predation
resulting in a complete absence of these animals in the area of Doem Bang Nang Buat

District, Suphanburi Province.

3.2.2  Aquatic Ecology

The nearest surface water source of the Project is Huai Hin. It is located
approximately 100 meters away from the Project area. The water flows from the west to
the east of the Project area. A survey conducted on May 5%, B.E. 2566 (2013) revealed that
Huai Hin is a seasonal water source, and it remains dry throughout the year, especially
during the dry season. There are only a few spots with slightly deeper areas compared to
other parts where water is stagnant (Figure 3.1.6-2). Sampling methods of phytoplankton,

zooplankton and benthos. Details are as follows:
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(1) Sampling Methods

1) Phytoplankton
Phytoplankton samples were collected from 20-liter water from the
water surface (about 0-30 cm. depth) and poured into 20-micron-mesh-plankton nets. The
samples were placed in a sampling bottle and maintained by adding neutralizing
formaldehyde solution. The concentration of formaldehyde in the samples was 5% by

volume. After that, the samples were analyzed and counted at the laboratory.

2) Zooplankton
Zooplankton samples were collected by 70-micron-mash and 45-mm-
diameter-mouth zooplankton nets. The samples were dragged vertically from the
designated depth to the water surface. The samples were placed in a sampling bottle and
maintained by adding neutralizing formaldehyde solution. The concentration of
formaldehyde in the sample was equal to 5% by volume. After that, the samples were

analyzed and counted at the laboratory.

The density of phytoplankton is in units/m>. Zooplankton is in units/
m?>. The analysis of document type is based on Ladda (1999), Smith (1950), Mizuno (1969),
Carr and Whitton (1973), and Bold and Wynne (1978).

After analyzing the species and plankton density of each station, the

species diversity index was estimated from the following formula:

- Z(nl. /n)ln (n,/n) (Shannonand Weaver, 1963)

H = i=1
Where, H’ = Diversity Index
S = Number of plankton species
n = Total number of plankton species
nj = Number of each plankton species

Species diversity indicates water quality according to the following
standards (Wilhm and Dorris, 1968).

H" < 1.0 Low water quality — Organisms cannot live.

H' =1.0-3.0 Fair water quality — Organisms can live.

H" >3.0 Good to Very good water quality — It is appropriate for

organisms.
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3) Benthos
Sample collection of benthos used a 15*15 centimeter Ekman Dredge.
Sediment samples were collected at a 13-centimeter depth of the soil surface. Samples were
collected 3 times per station (total area 0.75 sq. ft.). Unwanted scrap materials were
separated by a 1.0 and 0.5mm mesh sieve. The benthos remaining on the sieve were
collected in a sampling bottle and maintained by adding neutralizing formaldehyde. The
concentration of formaldehyde in the sample was 5% by volume. After that, the samples

were analyzed and counted at the laboratory.

Analysis of benthic species is based on the documents of Prachuap (1982),
Supavadee (1982), Saowapa (1985), Brinkhurst (1971), Brandt (1974), Merritt and
Cummins (1984), and Williams and Felmate (1992).

(2) Results and Discussion
Aquatic ecology was conducted on October 30", B.E.2566 (2023). The
result of sampling can be shown in Table 3.1.6.1 to Table 3.1.6-3.

1) SW1 Huai Hin (from the Project to the west)

Phytoplankton: A total of 18 phytoplankton species are found. The
species diversity shows that the diversity index is 2.10, and the density is 5,322 cells/m?
means that this is good to very good water quality that appropriate for organisms.

Zooplankton: A total of 5 zooplankton species are found. The species
diversity shows that the diversity index is 1.23, and the density is 72 individual/m? means
that this is good to very good water quality that appropriate for organisms.

Benthos: A total of 4 benthos species are found. The species diversity

shows that the diversity index is 1.39, and the density is 60 individuals/m?.

2) SW2 Huai Hin (from the Project to the south)

Phytoplankton: A total of 21 phytoplankton species are found. The
species diversity shows that the diversity index is 2.62, and the density is 1,734 cells/m’
means that this is good to very good water quality that appropriate for organisms.

Zooplankton: A total of 3 zooplankton species are found. The species
diversity shows that the diversity index is 0.58, and the density is 102 individuals/m® means
that this is good to very good water quality that appropriate for organisms.

Benthos: A total of 3 benthos species are found. The species diversity

shows that the diversity index is 1.04, and the density is 60 individuals/m?.
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3) SW3 Huai Hin (from the Project to the east)

Phytoplankton: A total of 9 phytoplankton species are found. With a
total density of 1,032 unit/liter. The species diversity shows that the diversity index is 1.94,
and the density is 1,032 cells/m® means that this is good to very good water quality that
appropriate for organisms.

Zooplankton: A total of 3 zooplankton species are found. The species
diversity shows that the diversity index is 0.66, and the density is 84 individuals/m® means
that this is good to very good water quality that appropriate for organisms.

Benthos: A total of 1 benthos species are found. The species diversity

shows that the diversity index is 0.00 and the density is 15 individuals/m?.
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Table 3.1.6-1
Phytoplankton

Sampling Point
SW.1 SW.2 SW.3

Parameter Unit

Phylum Cyanophyta
Class Cyanophyceae (swsefidsiunasiiGu)
Order Oscillatoriales
Family Oscillatoriaceae
Oscillatoria sp. cells/m? 42 48 0
Order Nostocales
Family Nostocaceae
Anabaena sp. cells/m? 6 0 0
Phylum Chlorophyta
Class Chlorophyceae (s ns1afiiian)
Order Chlamydomonadales
Family Volvocaceae
Pandorina morum (Muller) Bory cells/m? 90 18 0
Volvox sp. cells/m? 0 72 0
Order Sphaeropleales
Family Hydrodictyaceae
Pediastrum tetras (Ehrenberg) Ralfs cells/m? 0 6 0
Class Trebouxiophyceae
Order Chlorellales
Family Oocystaceae
Oocystis sp. cells/m’ 42 0 0
Phylum Charophyta
Class Zygnematophyceae
Order Zygnematales
Family Zygnemataceae
Spirogyra sp. cells/m’ 0 30 0
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Parameter

Unit

Sampling Point

SW.1 SW.2 SW.3
Phylum Euglenophyta
Class Euglenophyceae (ananaua)
Order Euglenales
Family Euglenaceae
Euglena acus Ehrenberg cells/m’ 810 150 84
Euglena oxyuris Schmarda cells/m’ 18 48 0
Euglena sp. cells/m’ 372 66 90
Strombomonas gibberosa (Playfair) Deflandre cells/m’ 30 60 72
Strombomonas praeliaris (Palmer) Deflandre cells/m’ 0 24 0
Trachelomonas hispida (Perty) Stein cells/m’ 984 66 78
Lepocinclis fusiformis (Carter) Lemmermann cells/m’ 66 132 0
Lepocinclis ovum (Ehrenberg) Lemmermann cells/m’ 1,146 390 168
Lepocinclis salina Fritsch cells/m’ 42 0 12
Phacus acuminatus Strokes cells/m’ 30 36 0
Phacus hamatus Pochmann cells/m’ 1,104 84 54
Phacus helikoides Pochmann cells/m’ 228 222 324
Phacus longicauda (Ehrenberg) Dujardin cells/m’ 42 48 0
Phacus ranula Pochmann cells/m’ 0 18 0
Phacus tortus (Lemmermann) Skvortzov cells/m’ 12 48 0
Phylum Bacillariophyta
Class Bacillariophyceae (lnazaax)
Order Bacillariales
Family Naviculaceae
Navicula sp. cells/m’ 0 12 0
Phylum Dinophyta
Class Dinophyceae (laluunaaian)
Order Peridiniales
Family Peridiniaceae
Peridinium sp. cells/m’ 258 156 150
Density (Unit/L) 5,322 1,734 1,032
Number (species) 18 21 9
Diversity Index (H") 2.10 2.62 1.94
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Table 3.1.6-2
Zooplankton

. Sampling Point
Parameter Unit SWA SW.2 SW3
Phylum Rotifera (I5éwa%)
Class Monogononta
Order Ploima
Family Lepadellidae
Colurella sp. Ind/m? 0 0 6
Lepadella sp. Ind/m? 6 0 0
Family Lecanidae
Lecane bulla (Gosse) Ind/m? 42 0 0
Lecane luna (O.F. Mueller) Ind/m’ 6 0 0
Lecane papuana (Murray) Ind/m? 6 0 0
Lecane sp. Ind/m’ 0 0 12
Family Trichocercidae
Trichocerca sp. Ind/m? 0 6 0
Family Synchaetidae
Polyarthra sp. Ind/m? 0 84 66
Order Flosculariacea
Family Testudinellidae
Testudinella patina (Hermann) Ind/m? 12 0 0
Phylum Arthropoda
Subphylum Crustacea
Class Maxillopoda
Subclass Copepoda (lafinan)
Copepod nauplius Ind/m? 0 12 0
Density (Ind/:) 72 102 84
Number (Species) 5 3 3
Diversity Index (H") 1.23 0.58 0.66
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Table 3.1.6-3

CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT)

Benthos
. Sampling Point
Parameter Unit SWA SW.2 SW3
Phylum Arthropoda
Class Insecta
Odonata
Family Macromiidae
Marcromia sp. Ind/m? 15 0 0
Order Hemiptera
Family Belosomatidae
Diplonychus sp. Ind/m? 0 0 15
Phylum Mollusca
Class Gastropoda
Order Hygrophila
Family Lymnaeidae
Lymnaea auricularis swinhoei Ind/m> 0 30 0
Family Planobidae
Indoplanorbis exutus Ind/m? 0 15 0
Order Mesogastrpoda
Family Viviparidae
Filopaludina martensi martensi Ind/m? 15 0 0
Filopaludina filosa Ind/m? 15 15 0
Filopaludina sp. Ind/m? 15 0 0
Density (Ind./m?) 60 60 15
Number (Species) 4 3 1
Diversity Index (H") 1.39 1.04 0.00
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33 QUALITY OF LIFE VALUES

3.3.1 Social Information

The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat
District, Suphanburi Province. The comprehensive study of the socio-economic landscape
will be carried out at the sub-district levels. The data were collected from relevant
government agencies, specifically focusing on local administrative agencies within the
study area, particularly the local government organizations. The intention was to provide a
comprehensive examination of the socio-economic information of the study area from

various perspectives.

The study area covers a radius of 3 kilometers from the Project location, as
depicted in Figure 3.3.1-1. It encompasses the jurisdictional regions of Nong Krathum
Sub-district Municipality, Bo Kru Sub-district Administrative Organization, Doem Bang
Nang Buat District, and Nong Makhamong Sub-district Administrative Organization, Dan

Chang District, Suphanburi Province. The details are as follows:

(1) Provincial-Level Social and Economic Conditions
Suphanburi Province is divided into 10 districts and 110 sub-districts. The
local administration includes 1 Provincial Administrative Organization, 2 Municipalities,
44 Sub-district Municipalities, and 80 Sub-district Administrative Organizations, totaling
127 organizations. As of the year B.E. 2565 (2022), the population of Suphanburi Province
was 606,593 people, consisting of 312,999 females and 293,594 males. (Table 3.3.1-1)

Table 3.3.1-1

Number of Population by the District of Suphanburi Province

District Male Female Total
Mueang Suphanburi 50,608 56,183 106,791
Doem Bang Nang Buat 19,719 21,195 40,914
Dan Chang 30,278 31,076 61,354
Bang Pla Ma 28,090 29,649 57,739

Si Prachan 18,966 20,786 39,752
Don Chedi 19,463 20,842 40,305
Song Phi Nong 53,693 55,902 109,595
Sam Chuk 18,845 20,417 39,262

U Thong 31,405 33,233 64,638
Nong Ya Sai 22,527 23,716 46,243
Total 293,594 312,999 606,593

Source: Registration Administration Office, Department of Provincial Administration, Ministry

of Interior (August 2023)
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According to the summarized provincial report of Suphanburi in the year
B.E. 2566 (2023), the gross domestic product of the province was valued at 890,628 million
Baht in the year B.E. 2563 (2020), a decrease from the 2,417 million Baht in the year B.E.
2562 (2019). In the agricultural sector, the value was 24,309 million Baht, and in non-

agricultural sectors, the value was 65,319 million Baht.

1) Agriculture
The majority of the population in Suphanburi Province is engaged in
agriculture. Rice is cultivated in the following areas: Bang Pla Ma District with 196,780
rai, Mueang Suphanburi District with 173,792 rai, and Doem Bang Nang Buat District with
160,400 rai. For field crops, the highest cultivation is found in Dan Chang District, and for
fruit trees, it is most prominent in Mueang Suphanburi District. The significant economic

crops include rice, animal feed corn, cassava, and rubber.

2) Employment

The Provincial Labour Office of Suphanburi has conducted a survey on
the employment situation of the population, categorized by employment status. According
to the labor situation in Suphanburi Province, there are 724,880 people within the working
age group of 15 years and above. Among them, 447,815 people are employed, 4,990 people
are unemployed, and 6,261 people are seasonally unemployed. On the other hand, 265,814
people are not part of the labor force. As for foreign workers in the province who are
permitted to work, there are a total of 10,974 individuals. They consist of 9,353 Myanmar

nationals, 506 Lao nationals, and 1,115 Cambodian nationals.

3) Education
Suphanburi Province has a total of 768 educational institutions, with a
student population of 138,735 individuals. The number of classrooms is 6,141, and the

number of teachers is 9,759.

4) Religion and Culture
The majority of the population in Suphanburi Province adheres to
Buddhism, with 597 temples (including branch monasteries) and 201 main monasteries.
There are 583 Mahanikaya monasteries, 13 Dhammayut monasteries, and 1 Anam Nikaya

monastery.
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(2) District-Level Social and Economic Conditions
The study area of the Project is located within the administrative jurisdiction
of Doem Bang Nang Buat District. The total area of Doem Bang Nang Buat District is
552.3 square kilometers. The general social and economic characteristics of Doem Bang

Nang Buat District can be summarized as follows:

1) Governance
Doem Bang Nang Buat District is divided into 2 parts: central

administration and local administration, as described below:

- Central Administration: The central administrative area is divided

into 14 sub-districts and 121 communities as follows:

(1) Khao Phra Sub-district, 11 communities

(2) Nang Buat Sub-district, 10 communities

(3) Doem Bang Sub-district, 11 communities

(4) Pak Nam Sub-district, 7 communities

(5) Khok Chang Sub-district, 10 communities

(6) Thung Khli Sub-district, 8 communities

(7) Khao Din Sub-district, 12 communities

(8) Yang Non Sub-district, 7 communities

(9) Hua Khao Sub-district, 12 communities

(10) Hua Na Sub-district, 7 communities

(11) Pa Sakae Sub-district, 6 communities

(12) Wang Si Rach Sub-district, 4 communities

(13) Bo Kru Sub-district, 7 communities

(14) Nong Krathum Sub-district, 9 communities

- Local Administration: Local administration consists of 16 entities,

including 8 Municipalities and 8 Sub-district Administrative Organizations, as follows:

(1) Khao Phra Municipality
(2) Nang Buat Municipality
(3) Bo Kru Municipality

(4) Khao Din Municipality
(5) Pak Nam Municipality
(6) Doem Bang Municipality
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(7) Nong Krathum Municipality

(8) Thung Khli Municipality

(9) Khao Phra Sub-district Administrative Organization
(10) Nang Buat Sub-district Administrative Organization
(11) Khok Chang Sub-district Administrative Organization
(12) Hua Khao Sub-district Administrative Organization
(13) Hua Na Sub-district Administrative Organization

(14) Bo Kru Sub-district Administrative Organization

(15) Pa Sakaea Sub-district Administrative Organization

(16) Yang Non Sub-district Administrative Organization

2) Population
Doem Bang Nang Buat District has a total population of 40,914
individuals, consisting of 19,719 males and 21,195 females (Table 3.3.1-2). The number
of households is 15,642, with a population density of 74.08 individuals per square

kilometer.

Table 3.3.1-2
Number of Population by the Sub-district of Doem Bang Nang Buat District

. L. Population
Sub-district Male Fpe male Total Households

Khao Phra 1,345 1,458 2,803 1,352
Nang Buat 1,490 1,597 3,087 1,146
Thung Khli 2,479 2,709 5,188 1,986
Khok Chang 2,164 2,408 4,572 1,640
Hua Khao 3,141 3,442 6,583 2,521
Hua Na 2,025 2,131 4,156 1,534
Bo Kru 993 1,012 2,005 741
Wang Si Rat 296 300 596 219
Pa Sakae 1,154 1,279 2,433 934
Yang Non 2,325 2,492 4,817 1,740
Nong Krathum 2,307 2,367 4,674 1,829
Total 19,719 21,195 40,914 15,642

Source: Registration Administration Office, Department of Provincial Administration, Ministry of

Interior (August 2023)

3) Occupations
The majority of the population is engaged in agricultural activities,
while others work as industrial laborers, in establishments, shops, and various

governmental and private sector institutions within the area.
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4) Industry and Commerce
Within Doem Bang Nang Buat District, there are 19 licensed medium

and large-sized industrial factories, and a total of 4 banks.

5) Education
There are 50 educational institutions in Doem Bang Nang Buat District,
consisting of 42 primary schools, 4 secondary schools, and 4 private educational

institutions.

6) Religion
The majority of the population practices Buddhism. Within Doem Bang
Nang Buat District, there are 58 Buddhist temples, 2 Christian churches, and 4 monastic

centers.

7) Healthcare Facilities
There is 1 hospital and 3 private clinics in Doem Bang Nang Buat

District, along with 20 sub-district health promotion hospitals.
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(3) Sub-district Level Social and Economic Conditions

1) Nong Krathum Sub-district

Nong Krathum Sub-district is under the jurisdiction of Nong Krathum

Sub-district Municipality. It is situated within the administrative boundaries of Doem Bang

Nang Buat District, Suphanburi Province. It is approximately 35 kilometers from the Doem

Bang Nang Buat District Office and around 76 kilometers from the provincial capital of

Suphanburi. The administrative division comprises 9 communities, enumerated as follows:

Moo 1 Ban Nong Krathum
Moo 2 Ban Nong Krathum
Moo 3 Ban Nong Po

Moo 4 Ban Nong Pladook
Moo 5 Ban Nong Kok
Moo 6 Ban Nong Na

Moo 7 Ban Nong Ing Ping
Moo 8 Ban Nong Hin
Moo 9 Ban Sok Hai

(a) Population

Nong Krathum Sub-district has a total population of 4,674

individuals, comprising 2,307 males and 2,367 females (Table 3.3.1-3). The number of

households is 1,829, with an average population density of approximately 64.10

individuals per square kilometer.

Table 3.3.1-3
Number of Population by the Community of Nong Krathum Sub-district

. Population
Community Male g‘emale Total Households
Moo 1 Ban Nong Krathum 500 502 1,002 427
Moo 2 Ban Nong Krathum 353 369 722 275
Moo 3 Ban Nong Po 193 216 409 163
Moo 4 Ban Nong Pladook 62 71 133 53
Moo 5 Ban Nong Kok 185 215 400 138
Moo 6 Ban Nong Na 280 276 556 202
Moo 7 Ban Nong Ing Ping 343 333 676 276
Moo 8 Ban Nong Hin 255 254 509 192
Moo 9 Ban Sok Hai 136 131 267 103
Total 2,307 2,367 4,674 1,829

Source: Registration Administration Office, Department of Provincial Administration, Ministry of

Interior (August 2023)
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(b) Agriculture
The agricultural area of the sub-district spans 34,812 rai with 844
agricultural households. Prominent agricultural products include rice, sugarcane, cassava,
and taro. The primary source of irrigation water is from natural water sources such as

streams and newly constructed reservoirs.

(¢) Education
Nong Krathum Sub-district encompasses 1 pre-primary school and

4 primary schools.

(d) Healthcare
Public healthcare services in the sub-district consist of 2 Sub-

district health promoting hospitals.

(e) Religion and Culture
The majority of the population in Nong Krathum Sub-district are
of Thai nationality and adhere to Buddhism. The region has four religious’ institutions,
including Wat Nong Krathum, Wat Nong Na, Wat Nong Hin, and the Monastic

Community Center in Ban Nong Ing Ping.

2) Bo Kru Sub-district
Bo Kru Sub-district is in the jurisdiction of Bo Kru Sub-district
Administrative Organization and Bo Kru Sub-district Municipality. The Project's study
area falls under the jurisdiction of Bo Kru Sub-district Administrative Organization and is
situated within the administrative boundaries of Bang Nang Buat District, Suphanburi
Province. It is approximately 23 kilometers from the Doem Bang Nang Buat District

Office. Bo Kru Sub-district is divided into two administrative zones:

Bo Kru Sub-district Municipality Zone: 3 communities.
Moo 1 Ban Bo Kru

Moo 7 Ban Thung Kathin

Moo 6 Ban Nong Pa Saeng (with 18 households)

Bo Kru Sub-district Administrative Organization Zone: 5 communities.
Moo 2 Ban Don Kao
Moo 3 Ban Nong Chanwon
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Moo 4 Ban Lad
Moo 5 Ban Nong Lad
Moo 6 Ban Nong Pa Saeng

(a) Population
Bo Kru Sub-district has a total population of 2,005 individuals,
comprising 993 males and 1,012 females (Table 3.3.1-4). The number of households is

741, with an average population density of approximately 37.93 individuals per square

kilometer.
Table 3.3.1-4
Number of Population by the Community of Bo Kru Sub-district
. Population
Community Male Female Total Households

Moo 2 Ban Don Kao 198 189 387 148
Moo 3 Ban Nong Chanwon 259 266 525 186
Moo 4 Ban Lad 285 301 586 231
Moo 5 Ban Nong Lad 95 89 184 62
Moo 6 Ban Nong Pa Saeng 156 167 323 114
Total 993 1,012 2,005 741

Source: Registration Administration Office, Department of Provincial Administration, Ministry of

Interior (August 2023)

(b) Agriculture
Approximately 80% of the population derives its income from

agriculture. Key agricultural products include rice, sugarcane, cassava, and red beans.

(c) Education
Bo Kru Sub-district encompasses 1 pre-primary school and 1

primary school.

(d) Healthcare
Public healthcare services in the sub-district consist of 1 Sub-

district health promoting hospital.

(e) Religion and Culture
The entire population in Bo Kru Sub-district adheres to Buddhism.

The region has two religious’ institutions, including Wat Don Kao and Wat Ban Lad.
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3) Nong Makhamong Sub-district

Nong Makhamong Sub-district in under the jurisdiction of Nong
Makhamong Sub-district Administrative Organization. It is located in Dan Chang District,
Suphanburi Province. It is approximately 4 kilometers from the Dan Chang District Office.
The sub-district covers an area of approximately 127.21 square kilometers or around
79,506.25 rai. The administrative jurisdiction of Nong Makhamong Sub-district is divided
into 20 communities as follows:

Moo 1 Ban Nong Makhamong

Moo 2 Ban Phu Khoy

Moo 3 Ban Nong Ulok

Moo 4 Ban Nong Kha Sam Nong

Moo 6 Ban Kilo Paet

Moo 7 Ban Sa Bua Kam

Moo 8 Ban Phu Khro

Moo 9 Ban Khao Nang Ngam

Moo 10 Ban Wang Nam Chon

Moo 11 Ban Don Yae

Moo 12 Ban Pa Sak

Moo 13 Ban Nong Khaen Pok

Moo 14 Ban Pak Chat

Moo 15 Ban Dong Uthong

Moo 16 Ban Pong Kham

Moo 17 Ban Bo Yang

Moo 18 Ban Khan Song Phatthana (partly)

Moo 19 Ban Kilo Song Phatthana (partly)

Moo 20 Ban Don Bo

Moo 21 Ban Khao Nam Daeng

(Note: Moo 5 Ban Kilo Song, is within the administrative jurisdiction

of Dan Chang Sub-district Municipality)

(a) Population
Nong Makhamong Sub-district has a total population of 13,617
individuals, comprising 6,616 males and 7,001 females (Table 3.3.1-5). The number of
households i1s 6,283, with an average population density of approximately 107.04

individuals per square kilometer.
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Table 3.3.1-5
Number of Population by the Community of Nong Makhamong Sub-district

Community Population Household
Male Female Total S

Moo 1 Ban Nong Makhamong 359 380 739 333

Moo 2 Ban Phu Khoy 232 231 463 173

Moo 3 Ban Nong Ulok 433 471 904 348

Moo 4 Ban Nong Kha Sam Nong 472 498 970 688

Moo 6 Ban Kilo Paet 375 381 756 365

Moo 7 Ban Sa Bua Kam 544 526 1,070 430

Moo 8 Ban Phu Khro 328 352 680 234

Moo 9 Ban Khao Nang Ngam 224 245 469 188

Moo 10 Ban Wang Nam Chon 273 265 538 522

Moo 11 Ban Don Yae 249 312 561 221

Moo 12 Ban Pa Sak 333 354 687 331

Moo 13 Ban Nong Khaen Pok 307 334 641 229

Moo 14 Ban Pak Chat 396 418 814 278

Moo 15 Ban Dong Uthong 319 326 645 240

Moo 16 Ban Pong Kham 278 296 574 205

Moo 17 Ban Bo Yang 269 259 528 218

Moo 18 Ban Khan Song Phatthana 419 447 866 413

Moo 19 Ban Kilo Song Phatthana 79 88 167 101

Moo 20 Ban Don Bo 197 230 427 144

Moo 21 Ban Khao Nam Daeng 530 588 1,118 622

Total 6,616 7,001 13,617 6,283
Source: Registration Administration Office, Department of Provincial Administration, Ministry of

Interior (August 2023)

(b) Agriculture
Main agricultural products include sugarcane, maize, and cassava,
along with various vegetable crops. In terms of cultivated area, the sub-district has
approximately 51,572 rai of sugarcane, 4,504 rai of cassava, and 1,700 rai of maize for

animal feed. The areas dedicated to rice cultivation are in Moo 7, 10, 13, and 15, totaling
about 2,000 rai.

(¢) Education
A substantial portion of the population in Nong Makhamong Sub-
district has completed compulsory education, with some individuals pursuing higher levels
of education. Educational institutions in the area include 3 government-affiliated schools:

2 pre-primary and primary level schools and 1 early childhood development center.
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(d) Public Health
Public health services provided by the government consist of 2

Sub-district health-promotion hospitals.

(e) Religion and Culture
The majority of the population in Nong Makhamong Sub-district
adheres to Buddhism. The area is home to various Buddhist temples and monastic

organizations, contributing to the cultural and religious landscape.

(4) Vulnerable Group
Summary of the Social Situation Report for the year B.E. 2564 (2021) by
the Office of Social Development and Human Security in Suphanburi Province reveals key
findings related to vulnerable groups. There are a total of 75,935 vulnerable households,
comprising 208,201 individuals, accounting for 24.83% of the total population. Among
them, 8,518 households, with 14,169 individuals, face extreme poverty, representing
1.69% of the total population. These households encounter challenges primarily in income,

education, health, living conditions, and access to government services, in that order.

Regarding the elderly population unable to care for themselves,
experiencing income insufficiency, lacking caregivers, being homebound, and bedridden,
there were 3,753 individuals in B.E. 2564 (2021), constituting 2.13% of the total elderly
population. Notably, the bedridden group witnessed a significant increase in the first half

of the year compared to the past four years.

Concerning persons with disabilities holding identification cards, the
province recorded 1,008 individuals in B.E. 2564 (2021), accounting for 0.12% of the total
population. This number showed a decreasing trend over the past four years. In terms of
individuals with substance abuse issues, the year B.E. 2564 (2021) showed a total of 703
individuals, representing 0.08% of the total population. Predominantly, the majority were
males, constituting 89.62% (630 individuals), while females accounted for 10.38% (73
individuals). Notably, there was a 34.24% reduction compared to the year 2020.

From the population data provided by the National Statistical Office as of
December 30, B.E. 2564 (2021), it is evident that Suphanburi Province has a population of
835,360 people. Among them, there are 181,982 individuals aged 60 and above,
constituting 21.78% of the total population, indicating a complete demographic of elderly
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individuals. Another concerning aspect for the residents of the province is the escalating
average household debt. In B.E. 2563 (2020), the average debt per household was
45,860.04 Baht. By B.E. 2565 (2022), this figure increased to 60,153.24 Baht, reflecting a
31.17% rise. Furthermore, in 2024, the average household debt surged to 101,884.29 Baht,
representing a substantial 69.37% increase from 2022. This upward trend in household debt
may significantly impact the livelihoods of each household in the province. (Source: Social
Situation Report for the year B.E. 2565 (2022) by the Office of Social Development and

Human Security in Suphanburi Province)

(5) Gender Equality
From the Global Gender Gap Report 2023, reports that in the year 2023,
Thailand is ranked 74" out of 146 countries assessed in the index (Figure 3.3.1-2). The
Global Gender Gap Index annually benchmarks the current state and evolution of gender
parity across four key dimensions (Economic Participation and Opportunity, Educational

Attainment, Health and Survival, and Political Empowerment).
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Figure 3.3.1-2 Thailand’s Global Gender Gap Index
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3.3.2 Economic Information

(1) Agriculture

1) General Agricultural Information at the Provincial Level
Suphanburi Province has a total agricultural area of 2,315,004 rai,
accounting for 69.13% of the total area. Key agricultural products include rice, cassava,
corn, and rubber. Data from years B.E. 2561-2565 (2018-2022) presented in Table 3.3.2-
1 revealed that paddy rice has consistently been the highest yielding agricultural product.

Table 3.3.2-1
Agricultural Production Statistics in Suphanburi Province

Crops Production volume (tons/year)
2018 2019 2020 2021 2022
1. In-season rice 1,238,409 1,198,652 1,209,062 1,157,093 1,238,917
2. Off-season rice 906,036 832,353 592,802 724,260 820,804
3. Cassava 31,643 34,446 61,908 107,846 110,995
4. Corn 45,450 52,142 49,279 58,164 57,865
5. Rubber 7,081 7,447 7,354 6,888 6,586

Source: Suphanburi Provincial Agriculture Office, B.E. 2566 (2023)

2) General Agricultural Information in the Study Area
In Doem Bang Nang Buat District, the total agricultural area is
approximately 199,537 rai. Key agricultural products include rice, cassava, corn, and
rubber. Data from the years BE 2561-2565 (2018-2022), as shown in Table 3.3.2-2,
revealed that rice has consistently been the highest yielding agricultural product, aligning

with the overall trend at the provincial level.

Table 3.3.2-2
Agricultural Production Statistics in Doem Bang Nang Buat District

Crops Production volume (tons/year)
2018 2019 2020 2021 2022
1. In-season rice 175,308 165,977 189,050 150,461 180,980
2. Off-season rice 142,807 114,187 51,940 97,835 108,000
3. Cassava 6,166 7,533 12,032 18,600 19,138
4. Corn 236 100 23 90 150
5. Rubber 330 266 218 196 196

Source: Suphanburi Provincial Agriculture Office, B.E. 2566 (2023)

The main factors affecting agricultural production quantities are the
fluctuating prices of agricultural products in each year, leading farmers to adjust their
cultivation types according to market prices. Additionally, factors such as weather
variability and drought may also impact production quantities, resulting in the agricultural

production trend not remaining constant.
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3) General Livestock Information at the Provincial Level
Regarding livestock, Suphanburi Province's major livestock includes
chickens, ducks, and birds. Historical data on the number of livestock for each type in B.E.
2561-2565 (2018-2022), as presented in Table 3.3.2-3, indicated changing trends for livestock
farming in the province. These changes are influenced by local consumption demands based
on the increasing population each year, as well as factors related to the prices of livestock

products and the capacity to produce and export to foreign markets, which vary annually.

Table 3.3.2-3
Livestock Statistics in Suphanburi Province

. L. Production volume (head/year)
Economic Livestock 2018 2019 2020 2021 2022
1. Beef Cattle 146,598 152,496 189,120 208,037 213,385
2. Dairy Cattle 1293 941 1,506 1,400 1,396
3. Buffalo 2,803 3,920 4,604 5.260 5,350
4. Pigs 413,491 494,462 596,926 481,395 470,676
5. Chickens 16,535,530 | 15,755,495 | 16,156,587 | 16,956,226 | 17,565,317
6. Ducks 3333.925 | 3,380,139 | 2.151.329 | 2.023.389 | 1,966,731
7. Goats 20,478 34,259 43,132 53,826 55.064
8. Sheep 1,581 3,974 5425 6,049 6,228
9. Swans 1,663.901 | 1,739.258 | 1,833,550 | 1,782,050 | 1,739,050
10. Other Animals ; 59.663 9.101 10.269 10,507

Remark: - Denotes no reported data for that year Source: Provincial Livestock Office of
Suphanburi, accessed on May, B.E. 2566 (2023)

(2) Aquaculture
In Suphanburi Province, there are 44,694 households engaged in freshwater
aquaculture (Table 3.3.2-4). Key freshwater species include white shrimp, Nile tilapia, catfish,
giant freshwater prawn, and snakehead fish. However, there is no information indicating that

any households in the study area of the Project are engaged in aquaculture activities.

Table 3.3.2-4
Aquaculture Production Quantities in Suphanburi Province

Aquatic animal species | Cultivated area (rai) | Productivity (kg/year) | Value (Baht)
White shrimp 6,993 17,832,192 2,139,862,988
Giant freshwater prawn 11,361 2,840,228 511,241,000
Nile tilapia 22,137 10,404,297 468,193,383
Catfish 1,853 3,428,604 126,858,358
Snakehead fish 150 480,000 40,800,000
Siriped Catfish 875 455,259 12,747,247
Thai Carp 528 132,052 5,282,060
Seven-Stripped Carp 152 98,800 2,964,000
Red Tilapia Fish 140 490,438 39,235,000
Snake Skin Gourami 130 13,687 479,046
Giant Gourami 134 469,875 28,192,500
Featherback 210 304,863 22,864,688
Frog 29 105,521 5,276,070
Total 44,694 37,055,815 3,403,996,339

Source: Suphanburi Provincial Fisheries Office, B.E. 2566 (2023)
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(3) Industrial Information

1) General Provincial Industrial Information
According to the industrial data search for Suphanburi Province in the
year B.E. 2565 (2022), there were a total of 724 industrial factories in the province, with a
capital investment of 54.23 billion baht and a total workforce of 19,668 people (Table
3.3.2-5).

Table 3.3.2-5
Industrial Establishments in Suphanburi Province

Details 2018 2019 2020 2021 2022
Number of factories 1,145 681 694 712 724
Investment (million Baht) 55,831 48,539 39,242 52,295 54,230
Workforce (persons) 22,198 15,998 15,857 16,114 19,668

Source: National Statistical Office, B.E. 2566 (2023)

2) General Industrial Information in the Study Area

In the year B.E. 2565 (2022), there were 56 industrial factories in Doem
Bang Nang Buat District, all of which were small-sized industries. The total capital
investment amounted to 4.653 billion baht, and there were 804 employees (Table 3.3.2-6).
Analyzing the statistics on the number of industrial factories in Doem Bang Nang Buat
District during the period of BE 2560-2564 (2017-2021), it can be observed that there was
a significant increase in the number of factory closures in the years BE 2563-2564 (2020-
2021).

Table 3.3.2-6
Industrial Establishments in Doem Bang Nang Buat District

Details 2018 2019 2020 2021 2022
Number of factories 90 90 87 53 56
Investment (million Baht) 4,312 4,320 3,990 4,588 4,653
Workforce (persons) 717 988 1,010 787 804

Source: National Statistical Office, B.E. 2566 (2023)

Socio-economic Survey

Data for socio-economic information was conducted from interviews with
households within a 300-meter radius of the project boundaries on 9" — 10" December B.E.

2566 (2023) by COT (Figure 3.3.2-1).
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Figure 3.3.2-1 Socio-economic Survey by COT
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(1) Methodology

The survey was conducted in the Nong Krathum Sub-district in the Doem
Bang Nang Buat District of Suphanburi Province. The procedure for obtaining information
from the key informants consisted of five sequential steps:

1) Utilizing the Google Maps program to precisely indicate every
residence within a 300-meter radius of the project site (a total of 27 places were found).

2) The sample for data collection consisted of 27 dwellings, with three
being excluded: two due to their disappearance during the study, and one due to being
classified as an abandoned house. Ultimately, a total of 24 houses, accounting for 88.89%
of the population, were selected as the representative samples for the survey.

3) Building a connection to ensure their suitability for interviews. The
survey objectives were clearly elucidated, and informed consent (consent given by action)
was adhered to.

4) Door-to-door interviews, employing both closed and open-ended
questionnaires, served as an important method for gaining access and conducting
interviews. The dates were December 9th and 10th, 2030. The majority of the important
informants were the heads of their own families.

5) The information was analyzed using the Excel program and shown as

percentages. Open-ended responses were aggregated and also presented as percentages.

(2) Demographic Analysis of a Sample Population
Demographic analysis plays a crucial role in understanding the
characteristics of a population. In this report, we will analyze the population characteristics
of a sample size of 24 households. The analysis will focus on various aspects such as age
distribution, education level, religious affiliation, main occupation, supplemental
occupation, annual income, ethnicity, and domicile. By examining this information, we can
gain insights into the diverse composition of the population and identify key patterns and

trends. The details are in Table 3.3.2-7.

Table 3.3.2-7

Population Characteristics

Population Characteristics (N=24) Percentage

Age

31-40 years 8.33

41-50 years 16.67

51-60 years 41.67

60 years and above 33.33
Education Level

Unschooled 12.50
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Elementary school (6 years) 83.33
secondary school (9 years) 4.17
Religious

Buddhist 100.00
Main occupation

Agriculture 25.00

Merchandize / Self-employed 8.33

General employee 50.00

Housekeeper 16.67
Supplement occupation

No 91.67

Yes 8.33

- Agriculture 50.00
- Merchandize/ Self-employed 50.00

Annual income (Mean Average) 19,685

Lower than 100,000 Baht 58.33

Higer than 100,000 Baht 37.50

No income 4.17
Ethnicity

Thai 100.00
Domicile

Nong Kratum originally 95.83

in-migration 4.17
Emigration

Yes 0.00

NO 100.00

1) Age Distribution: The sample population is diverse in terms of age. The
majority of individuals fall within the age range of 51-60 years (41.67%), followed by those
aged 60 years and above (33.33%). Individuals between the ages of 41-50 years represent
16.67% of the population, while those aged 31-40 years make up 8.33%.

2) Education Level: The education level of the population is
predominantly elementary school education (83.33%). 12.50% of the sample is
unschooled. A smaller percentage of individuals (4.17%) have completed secondary
education of 9 years.

3) Religious Affiliation: The entire sample population is Buddhist,
indicating a homogeneous religious composition. This reflects the predominant religious
and practices in Thailand.

4) Main Occupation: The population consists of individuals engaged in
diverse occupations. The largest proportion (50.00%) is engaged in general employment,
followed by those involved in agriculture (25.00%). Self-employment/merchandising
represents 8.33% of the population, while housekeepers constitute 16.67%.

5) Supplemental Occupation: A substantial majority (91.67%) of the
population does not have a supplemental occupation. However, a small portion (8.33%)
does engage in supplemental activities such as agriculture or self-

employment/merchandising.
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6) Annual Income: The mean average monthly income of the population is
19,685 Baht (Approximately 563 US Dollars). For annual income, interestingly, a significant
proportion (58.33%) earns less than 100,000 Baht. Conversely, 37.50% of individuals have an
annual income higher than 100,000 Baht, while only 4.17% report having no income.

7)  Ethnicity: The sample population is entirely Thai, indicating a homogenous
ethnic composition. It reflects the dominant ethnic group in the area under study.

8) Domicile: The majority (95.83%) of individuals are originally from
Nong Kratum, while a small percentage (4.17%) are in-migrants. The comprehensive
representation of the original population suggests a relatively stable local community.

9) Emigration: Surprisingly, there are no recorded cases of emigration in

the sample population, indicating a preference for residing within their native community.

(3) Family Context
The provided Table 3.3.2-8 presents an insightful overview of the
community situation, focusing on aspects like family and economic security, family

relationship, and family arrangement. The details are as follows.

Table 3.3.2-8

Family Context of the Respondents
Family Context (N=24) Percentage
Family & economic security

Income
Family incomes exceed family expenditures 4.17
Family incomes are insufficient to cover family expenditures. 66.67
Family incomes are equivalent to family expenditures. 29.17
Saving money
Yes 8.33
No 91.67
Debt
Yes 37.50
No 62.50
Family Relationship
Good 4.17
Moderate 50.00
Poor 4.17
Unidentified (living alone) 41.66
Family arrangement
Living alone 41.66
2 family members 25.00
3 family members 16.67
4 family members 12.50
6 family members 4.17
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1) Family & Economic Security: In terms of income, the data reveals that only
4.17% of families have incomes that exceed their expenditures. This indicates a small percentage
of families enjoy financial stability and have the ability to save for the future. On the other hand,
a majority of 66.67% face financial challenges, with their incomes being insufficient to cover
their expenditures. Additionally, almost one-third (29.17%) of families have incomes equivalent
to their expenditures, implying they are able to meet their basic needs without much surplus.

2) Saving: Saving Money: The data reveals that a mere 8.33% of the
respondents reported saving money. This suggests that a majority of families within the
community face barriers that prevent them from building up financial reserves. The lack of
savings can contribute to financial vulnerability during unforeseen emergencies or future
financial planning.

3) Debt: Approximately 37.50% of the respondents reported being in debt.
This indicates that a significant portion of the community is burdened with financial
liabilities. High levels of debt can restrict families from improving their financial situation
and hinder their ability to invest in education, housing, or other essential needs.

4) Family Relationship: The data demonstrates that 4.17% of families
report having a good family relationship. This suggests that a small but notable portion of
the community enjoys a harmonious and supportive family environment, which likely
contributes to their overall well-being and resilience. A larger proportion, 50.00% of
families, report having a moderate family relationship. While this designation may indicate
no acute issues within these families, it also suggests that there is room for improvement
and enhancement of family dynamics and communication. Surprisingly, 4.17% of families
consider their family relationships to be poor. This finding signals the presence of strained
or dysfunctional family relationships within the community, which can have profound
socio-emotional and psychological impacts on individuals. Addressing this issue may
require targeted interventions, such as family counseling or support programs. It is worth
noting that a significant portion, 41.66%, of the community is categorized as "unidentified"
and living alone. This could indicate individuals who are not part of traditional family
structures or who are living independently for various reasons. Further exploration of this
group may provide additional insights into the community's demographics and social
dynamics.

5) Family Arrangement: The data indicates a range of family
arrangements within the community. The most prevalent arrangement is living alone
(41.66%), followed by households with 2 family members (25.00%). The distribution

gradually decreases as the number of family members increases, with 3, 4, and 6 family
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members comprising 16.67%, 12.50%, and 4.17% of the respondents, respectively. These

findings reveal the diversity in family structures and sizes existing within the community.

(4) Community Context
The concept of community context and empowerment plays a crucial role
in addressing various social issues and improving the overall well-being of a society. This
part aims to explore the community context as evidenced by the percentages of different
risk factors present in a given community, as well as the empowerment initiatives
undertaken to support vulnerable groups. By examining these factors, we can gain valuable
insights into the challenges faced by the community and the efforts made to empower its

members, as illustrate in Table 3.3.2-9.

Table 3.3.2-9

Community Context, Risk, and Empowerment

Community Context (N=24) Percentage
Community risk
Drug abuse 37.50
Gambling 37.50
Alcohol consumption 33.33
Game café & snooker club 4.17
Community Quarrel 0.00
Community Empowerment
Empowerment of Child Youth and Woman 8.33
Empowerment of elderly people 16.67
Empowerment of Persons with Disabilities 4.17
Empowerment of domestic violences 8.33
Empowerment of family relationship 8.33

1) Community Risk Factors: The first aspect of community context that
can be observed from the provided data is the prevalence of specific risk factors. Among
the surveyed community members, drug abuse and gambling emerge as the most common
risks, both accounting for 37.50% of the community context. This alarming statistic
highlights the need for implementing effective strategies to combat substance abuse and
gambling addiction. In addition to these risks, alcohol consumption also appears as a
significant concern, affecting approximately 33.33% of the community. This finding
underscores the importance of promoting responsible drinking habits and implementing

awareness campaigns on the potential consequences of excessive alcohol consumption.
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Interestingly, the data also indicates the presence of a game café and snooker club as
contributing to the community context, albeit to a lesser extent (4.17%). While this may
not seem as significant as the other risk factors, it still warrants attention to prevent
potential negative consequences associated with gambling and excessive gaming.

2) Community Empowerment Initiatives: Addressing the community
context also requires empowering various vulnerable groups. The data indicates that efforts
have been made in this regard, with a focus on several key areas. The empowerment of
child youth and women is given priority, accounting for 8.33% of the overall community
empowerment initiatives. This suggests recognition of the need to provide equal
opportunities and support for these groups, enabling them to thrive and contribute to the
community's development. Furthermore, the empowerment of elderly people holds
significant importance, representing 16.67% of the community empowerment initiatives.
This recognition of the unique challenges faced by the elderly population demonstrates the
community's commitment to ensuring their well-being and inclusion. Empowerment of
persons with disabilities and victims of domestic violence comprises 4.17% and 8.33% of
the initiatives, respectively. These figures highlight the community's efforts to address the
specific needs and rights of marginalized groups, ensuring their empowerment and

protection from abuse or discrimination.

(5) Environmental Context
This part provides an overview of the environmental conditions provided by
24 key informants, focusing on various aspects such as electricity, water availability and
quality, road conditions, waste management, and wastewater management. The details are

as follows (Table 3.3.2-10).

Table 3.3.2-10

Environmental Context

Environmental Context Acceptability Impact and concern
(percentage)
Electricity 100 Electricity is covered in every household, and

95.8% utilize PEA. Moreover, solar cells, as an
alternative electric resource, are found in 4.2%.
There are no complaints regarding electricity use
from this survey.

Drinking water availability 100 The primary sources of drinking water include
bottled water (60%), village waterworks (24%),
rainwater (8%), and PWA (8%). All respondents
confirmed that drinking water availability is
satisfactory and affordable.

Drinking water quality 100 All responders confirmed that drinking water
quality is satisfactory and deemed acceptable.
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Used water availability

95.8

There is only one household where a pond is
located within a dwelling and used for domestic
purposes. at the same time, the remaining
individuals utilize PWA water (88%). He
expressed concern with the water supply during
the summer season, citing the unpredictable and
consistently decreasing annual precipitation.

Used water quality

100

All responders confirmed that the water
quality used was satisfactory and deemed
acceptable.

Agricultural water
availability

85.7

The irrigation system plays a crucial role as a
valuable natural resource for agricultural activity
in this region. The survey revealed a persistent
insufficiency of water for agricultural uses.
Installing a water pump for irrigation purposes is
a method to address the issue.

Agricultural water quality

100

All responders confirmed that agricultural water
quality is satisfactory and deemed acceptable.

Road

91.3

Although the majority (88.9%) of this village is
made up of paved roads, other areas have dirt
roads (7.4%) and asphalt roads (3.7%) that have
been built and are in use. Several individuals
have raised concerns about the road condition in
this village, noting that it consistently suffers
from deterioration, contains potholes, and can
be challenging to navigate during wet weather
conditions.

Domestic waste
management

87.5

Despite being classified as a transition
community, Nhong Kratum continues to engage
in backyard or open burning, which is currently
widespread, with a prevalence rate of 95.8%.
approximately 12.5% of respondents are
apprehensive about the negative impact on their
physical and psychological well-being caused by
the emission of ash, smoke, carbon, or other
pollutants from garbage burning.

Wastewater management

100

The respondents stated satisfaction with their
approaches to managing wastewater. 82.8% of
the participants support allowing water to flow
openly in a space, explicitly allowing it to run
along the surface. Concurrently, 17.2%
employed wastewater or recycled water for
gardening.

1) Electricity: The survey reveals that every household in the village is covered,

with 95.8% of households utilizing the Public Electricity Authority (PEA). Additionally, 4.2%

of households have adopted solar cells as an alternative electric resource. Encouragingly, no

complaints regarding electricity use were reported by the survey participants.

2) Water Availability and Quality: The primary drinking water sources in

the village include bottled water, village waterworks, rainwater, and the Provincial

Waterworks Authority (PWA). Most respondents (60%) rely on bottled water, followed by
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24% who use village waterworks. Rainwater and PWA water account for 8% each. All
respondents confirmed that drinking water availability and quality are satisfactory,
affordable, and acceptable. Regarding used water availability, 88% of households utilize
PWA water, while only one household relies on a pond within the dwelling. Respondents
expressed concern about water supply during the summer season due to unpredictable and
consistently decreasing annual precipitation. Nevertheless, all responders confirmed that
the water quality was satisfactory and acceptable. Finally, the irrigation system is crucial
in supporting agricultural activities in the village. However, the survey revealed a persistent
insufficiency of water for agricultural purposes. One potential solution identified by the
respondents is the installation of water pumps for irrigation. Despite the challenges, all
responders confirmed that agricultural water quality is satisfactory and acceptable.

3) Road Conditions: The majority (88.9%) of the village is comprised of
paved roads, while dirt roads (7.4%) and asphalt roads (3.7%) are also present. Several
individuals raised concerns about the deteriorating condition of roads, including potholes
that make navigation challenging during wet weather conditions.

4) Waste Management: Although Nong Kratum is classified as a transition
community, the survey indicates that backyard or open waste burning is prevalent, with a
prevalence rate of 95.8%. Approximately 12.5% of respondents express apprehension
about the negative impact of emissions from garbage burning on their physical and
psychological well-being. This highlights the need for proper waste management practices
and awareness campaigns.

5) Wastewater Management: The respondents expressed satisfaction with
their cultural approaches to managing wastewater. Most (82.8%) support allowing water
to flow openly in a space, while 17.2% employ wastewater or recycled water for gardening.
This indicates a positive attitude towards sustainable wastewater management practices,
but the effects on underground water and human health should be mentioned and

monitored.

(6) Environmental Impacts on Families
The Environmental Impacts on Families table presents data on various
factors affecting families. The percentages provided in the table shed light on the
prevalence of different environmental impacts experienced by these families, see Table
3.3.2-11. Ador emission, caused by neighboring livestock farming, is the biggest issue,
with 45.80% of families noting its impact. This shows how prevalent air pollution is and
how it may affect families. This finding highlights the pervasive nature of air pollution and

its potential consequences on the well-being of families.
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Table 3.3.2-11
Environmental Impacts of Families

Environmental impacts on families (N=24) Percentage
Ador emission 45.80
Dust pollution 4.17
Noise 0.00
Vibration 0.00
Domestic waste 0.00
Wastewater 0.00
Transport accident 0.00
Flooding and drainage system 0.00

1) Dust pollution, the last factor, exhibits comparatively lower
percentages (4.17%), resulting from road traffic and transportation passing in front of their
homes, particularly during the summer seasons. This is particularly relevant for people who
live near the dirt roads.

2) Noise, vibration, and domestic waste do not appear to have a significant
impact, as indicated by 0.00%. Similarly, there is no reported impact from wastewater,
transport accidents, flooding, or drainage systems.

This data underscores the urgent need to address air pollution from livestock
farming, which can harm individuals' and families' health and quality of life, especially
psychological well-being. It emphasizes the importance of implementing measures to
mitigate air pollution and safeguard the well-being of communities. Such measures can
include stricter regulations on emissions, promoting cleaner and sustainable energy

sources, and raising awareness about the importance of reducing pollution.

(7) Healthcare Service Preference
Healthcare service preference is vital in ensuring individual well-being and
is influenced by various factors, including accessibility, quality, and availability of
healthcare services. Understanding these behaviors and identifying barriers to healthcare

can benefit project plans and operations (Table 3.3.2-12).

Table 3.3.2-12

Healthcare Service Preference and Barriers to Healthcare

Healthcare service preference and barriers to healthcare (N=24) Percentage
Health behavior

Government hospital 75.86

Private hospital 6.90

Sub-district health promoting hospital / primary care unit 17.24
Barriers to healthcare services

No problem 69.23

Time spent in healthcare services/long queue 23.07

Insufficient medical health personnel 3.85

Lack of medical technology 3.85
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1) Healthcare Service Preference: Based on the table, the majority of
respondents (75.86%) sought healthcare services from government hospitals. This
indicates that government hospitals play a prominent role in the healthcare sector, possibly
because they are affordable, have extensive healthcare coverage programs, are trusted, and
are easily accessible. Private hospitals ranked as the second preference, with 6.90% of
participants preferring them. Only 17.24% of individuals seek healthcare from sub-district
health promotion hospitals or primary care units, even those located closest to the village,
making them the least preferred option.

2) Barriers to Healthcare Services: The data also highlights several
barriers that impede individuals from accessing healthcare services effectively. Three
significant barriers identified are time spent in healthcare services/long queues (23.07%),

insufficient medical health personnel (3.85%), and lack of medical technology (3.85%).

(8) Vulnerable Population in the Community Context
The Table 3.3.2-13 illustrates the vulnerable population in the community
context, focusing on various factors such as economic vulnerability, physical health
vulnerability, and vulnerability in household management. This information provides essential

insights into the percentages and impact of different vulnerable groups within the community.

Table 3.3.2-13

Vulnerable Population in the Community Context

Vulnerable population in the community context Percentage

Economic Vulnerability (An annual income below 100,000 Baht,

equivalent to approximately 2857 US Dollars)

Lower 42.31

Higher 30.77

No income (supported by children, students, unemployed) 26.92
Physical Vulnerability

Infancy (0-5 years) 1.92

Elderly (60 years or above) 25.00

Disability group 1.92

No vulnerable group 71.16
Vulnerability and household management

Unsophisticated 80.00

Sophisticated 20.00
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1) Economic vulnerability: Starting with economic vulnerability, the table
highlights that 42.31% of the population falls under this category, indicating an annual
income below 100,000 Baht (approximately 2,857 US Dollars). These individuals face
financial hardships and struggles, significantly impacting their daily lives and overall well-
being. Furthermore, 30.77% of the respondents fall under the higher economic
vulnerability category, indicating they face even greater economic challenges.

2) Physical Vulnerability: The table also addresses physical and health
vulnerability, focusing on different age groups. Infants from 0 to 5 years comprise 1.92%
of the vulnerable population. This group requires extra care and attention due to their
delicate stage of development. On the other hand, older adults, individuals aged 60 years
or above, account for 25% of the vulnerable population. Aging comes with various health
complications, making this group more susceptible to illnesses and limitations in mobility.
Additionally, the disability group, comprising 1.92% of the vulnerable population, faces
unique challenges that require special assistance to ensure their well-being.

3) Vulnerability and household management: The vulnerability in household
management is classified into two categories: unsophisticated and sophisticated, as indicated by
the table. 80% of the vulnerable population comprises the unsophisticated group, while the
remaining 20% comprises the sophisticated group. The respondents attribute their economic
insecurity to factors often challenging their ability to manage well. Hence, exerting more effort

and maximizing savings are the essential factors in tackling this situation.

(9) Project Information

1) Receiving the project information and details: In terms of
communicating project information, the table detailed the interaction between the project,
the community, and the villagers. 87.50% of respondents have received the project's
information and particulars, according to the data. This indicates that the project's
specifications are known and that the majority of project participants have access to the
required information. However, 12.50% of the participants have not received the project
information. This implies a potential gap in communication or information distribution,
which must be addressed promptly. Ensuring that all project stakeholders have access to
the necessary information is crucial to foster understanding, alignment, and collaboration.

2) Communication channel: Moving on to the communication channels
used in the project, the data shows that only 41.67% of participants actively communicate.
We can observe that 4.17% participate in community meetings, whereas 16.66%
communicate with project staff. Additionally, 7.50% of participants rely on community

leaders for communication. While it is positive that some individuals are actively involved
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in the communication process, the relatively low percentages suggest a need for
improvement. Strengthening communication channels to facilitate timely and effective
information exchange is essential. This would enable better collaboration and ensure that
all project stakeholders are well-informed about any updates, changes, or concerns
regarding the project. Finally, the table hints at a potential concern regarding
communication with neighbors. The percentage of participants relying on neighbors for
communication is not specified, suggesting a potential gap in communication between
project stakeholders and neighboring individuals or communities. This highlights the need
to establish effective communication channels with neighbors to foster understanding,
address concerns, and promote a collaborative environment for the successful execution of

the project.

In conclusion, the data in the Table 3.3.2-14 highlights the importance of project
information dissemination, active communication, and the need to address potential gaps
in communication channels. By ensuring that project information is accessible to all
stakeholders and improving communication channels, we can enhance collaboration,

mitigate concerns, and positively impact the overall project outcomes.

Table 3.3.2-14

Project Information

Project information Percentage

Receiving the project information and details

Received 87.50

Not received 12.50
Communication channel

Participate in the community meeting 41.67

Project staff 4.17

Community leader 16.66

Neighbor 7.50

(10) Community Concerns and impacts of the project
Community concerns play a crucial role in shaping the development and
implementation of the projects. Understanding these concerns is vital to ensuring the
project's success while minimizing negative impacts on the community. This part examines
the community concerns and the possible impacts during a specific project's construction

and operation phases (Table 3.3.2-15).
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Table 3.3.2-15

Community Concerns and Impacts of the Project

Community concerns and impact Percentage

Community concerns during the project construction

Yes 29.2

No 70.83
Pattern of concerns

- Airborne particulate matter pollution 26.67

- Disruption caused by building activities 33.33

- Congestion/volume of trucks going through the community 26.67

- Unintentional incidents resulting from the transit of materials 13.33
Community concerns during the project operation

Yes 45.83

No 54.17
Pattern of concerns (N=11)

- The impact of the solar panels' reflection on the residents’ daily 9.09

lives.
- The increase in the ambient temperature of the community caused 90.91

by solar panels
Positive impacts/ advantages of the project

Yes 66.67
No 33.33
The pattern of positive impact (N=16)
- The power plant fund provides employment opportunities for the 75.00
youth residing in the village.
- It contributes to the prosperity of the community. 18.75
- The annual budget serves as a valuable resource in strengthening
community development. 6.23
Negative impacts/ disadvantages of the project
Yes 0.00
No 100.00

1) Community Concerns during Construction: The table presents the
percentage of community concerns raised during the project's construction phase. The most
significant concern, with 70.83%, was airborne particulate matter pollution. This indicates
that community members were worried about the potential disruption caused by building
activities, which could lead to air pollution and affect their health. Additionally, 33.33%
expressed concern about the congestion and volume of trucks passing through the
community during construction. These concerns highlight the need for effective mitigation
measures and community engagement to address air pollution and transportation issues.

2) Community Concerns during Operation: Community concerns shifted

during the project’s operation. The table shows that 54.17% of respondents did not express
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concerns, indicating a positive response. However, 9.09% had concerns regarding the
impact of solar panels’ reflection on residents’ daily lives. This suggests that the
community was worried about glare or other related issues. Furthermore, 90.91% were
concerned about the increase in ambient temperature caused by the solar panels. These
concerns reflect the need for appropriate design considerations and mitigation strategies to
minimize discomfort and ensure the community’s well-being.

3) Positive Impacts of the Project: Despite the concerns raised, the
construction project also brought several positive impacts, as indicated by the table. Most
respondents (75%) acknowledged that the power plant fund provided employment
opportunities for the youth residing in the village. This shows that the project had potential
economic benefits and contributed to local job creation. 18.75% believed the contributes
to the prosperity of the community. Finally, 6.23% recognized the annual budget provided
by the project as a valuable resource for community development. This indicates that the
project had a direct positive impact on the prosperity and growth of the community. Finally,

4) Negative Impacts of the Project: It is important to note that 100% had
no negative concerns. This suggests that the project generally had a positive perception
among the community. However, the specific negative concerns were not detailed in the
provided information, and further examination would be required to understand the nature
and extent of these concerns.

Moreover, during the biodiversity field study, some local residents
residing in the vicinity of the Project area have expressed concerns about the reflection of
light and heat from solar panels, potential health risks, increased temperatures, irregular
rainfall patterns, and the overall impact of the Project. These issues could likely be
addressed with accurate and transparent information provided to the affected communities

by the Project owner.
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3.3.3  Public Health

(1) Healthcare Facility
Suphanburi Province has various public healthcare facilities provided by the
state sector, including a central hospital with a capacity of 680 beds, a general hospital with
262 beds, a community hospital with 150 beds, eight community hospitals ranging in size
from 60 to 120 beds, and 174 sub-district health promoting hospitals. Regarding the study
area, Nong Krathum Sub-district has the relevant healthcare facility on several levels
consisting of;
1) Primary-level healthcare facility
- Nong Krathum Sub-district Health Promoting Hospital: located in
Moo 3, Nong Krathum Sub-district, Doem Bang Nang Buat
District, Suphanburi Province. Responsible for all areas in Nong
Krathum Sub-district. The distance is approximately 4.9 kilometers
from the project location.
2) Secondary-level healthcare facility
- Doem Bang Nang Buat Hospital: located in Doem Bang Sub-district,
Doem Bang Nang Buat District, Suphanburi Province. Currently, it is a
hospital with a capacity of 108 beds, The distance is approximately 31
kilometers from Nong Krathum Sub-district Health Promoting Hospital.
- Dan Chang Hospital: located in Dan Chang Sub-district, Dan Chang
District, Suphanburi Province. Currently, it is a hospital with a
capacity of 110 beds, The distance is approximately 18 kilometers
from Nong Krathum Sub-district Health Promoting Hospital.
3) Tertiary-level healthcare facility
- Chao Phraya Yommarat Hospital: located in Tha Phi Liang
Sub-district, Mueang Suphanburi District, Suphanburi Province.
Currently, it is a hospital with a capacity of 680 beds, The distance is
approximately 55 kilometers from Doem Bang Nang Buat Hospital

and 71 kilometers from Dan Chang Hospital.

In the event of an emergency within the project area. The patient will be sent
to Nong Krathum Sub-district Health Promoting Hospital, which is the nearest healthcare
facility. It takes approximately 7 minutes to transfer the patient. However, if the injury
exceeds the capacity of Nong Krathum Sub-district Health Promoting Hospital, the project
has arranged a plan to refer the patient to the secondary-level and tertiary-level healthcare

facility in nearby areas for further treatment. (Figure 3.3.3-1)

3-144 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT)



IEE REPORT
BREEZE AND SHINE SOLAR POWER PLANT PROJECT

BREEZE AND SHINE POWER COMPANY LIMITED

Project Area

Nong Krathum Sub-district,

Doem Bang Nang Buat

District, Suphanbun Province

4 9 kilometers

7 minutes

Primaryv-level

Nong Krathum Sub-distr

healthcare facility

ict Health Promoting Hospital

31 kilometers

40 minutes

Secondary-level healthcare facility

Doem Bang Nang Buat Hospital

45 kilometers

18 kilometers

23 minutes

Secondary-level healthcare facility

Dan Chang Hospital

71 kilometers

1 hour 10 minutes

1 hour 32 minutes

Tertiary-level

healthcare facility

Chao Phraya Yommarat Hospital

Remark: Primary-level healthcare facility -
Secondary-level healthcare facility -

Tertiary-level healthcare facility -

Providing basic treatment services at the outpatient level.
Providing treatment services for general diseases up to
inpatient level by receiving patient referral from primary
level.

Providing treatment services at the inpatient level which
requires the specialists by receiving patient referral from
secondary level.

Figure 3.3.3-1 The Referring Emergency Patients Procedures of the Project
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(2) Medical and Public Health Personnel
Based on the geographic information system of medical personnel
allocation from the Ministry of Public Health, the personnel composition of the medical
workforce includes physicians, dentists, registered nurses, public health officers, public

health experts, and dental officers, as detailed in Table 3.3.3-1.

According to the statistical data provided by the Bureau of Policy and
Strategy, Ministry of Public Health, the ratio of healthcare personnel to population in
Suphanburi Province is generally higher compared to the Health Service Area 5 and the
national average. Health Service Area 5 encompasses the provinces of Kanchanaburi,
Nakhon Pathom, Prachuap Khiri Khan, Phetchaburi, Ratchaburi, Samut Songkhram,
Samut Sakhon, and Suphanburi. In Suphanburi Province, the physician-to-population ratio
is 1:2,513, the dentist-to-population ratio is 1:8,024, the pharmacist-to-population ratio is
1:5,183, and the registered nurse-to-population ratio is 1:422, as illustrated in Table 3.3.3-
2.

Table 3.3.3-2
The Ratio of Healthcare Personnel to Population in Suphanburi Province

The ratio of healthcare personnel to population
Personnel Suphanburi Health Service Thailand
Province Area 5
Physicians 1:2,513 1:1,869 1:1,680
Dentists 1:8,024 1:8,208 1:8,057
Pharmacists 1:5,183 1:4,577 1:4,053
Registered Nurse 1:422 1:392 1:353

(3) Epidemiological Health Status Data of the Population in Suphanburi

Province

The health status data of the population was collected from the summarized
provincial report of Suphanburi Province for B.E. 2565 (2022). The analysis revealed the

predominant illnesses affecting the residents of the province, with the top five significant

diseases being outlined in Table 3.3.3-3.
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Table 3.3.3-1

Number of Medical and Public Health Personnel in Suphanburi Province

Hospital Physician Dentist Reﬁij::ed Pub(;i ;ﬁtl:flth Pubéi;pljfflth Dental officer

Chao Phraya Yommarat Hospital 677 19 520 29 95 35
The 17th Somdej Phrasangkaraj 168 28 372 73 80 29
Hospital
Doem Bang Nang Buat Hospital 48 13 81 22 41 16
Dan Chang Hospital 64 12 125 21 21 13
Bang Pla Ma Hospital 38 8 110 37 42 18
Sri Prachan Hospital 31 8 115 24 34 19
Don Chedi Hospital 15 5 85 24 10 11
Sam Chuk Hospital 29 8 98 16 24 12
U Thong Hospital 195 9 244 34 61 17
Nong Ya Sai Hospital 24 4 75 18 19 14

Total 1,289 114 1,825 298 427 184

Source: GIS Health, Bureau of Policy and Strategy, Ministry of Public Health, May B.E. 2566 (2023)
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Table 3.3.3-3

Number of Outpatient Cases and Disease Incidence Rates,
Segregated by Underlying Causes in Suphanburi Province, B.E. 2565 (2022)

Number of Incident Rate
Disease Case
(Capita) (Per 100,000
capita)
Hypertension 364,159 43,122
Diabetes 241,056 28,545
Abnormal tissue 169,443 20,065
Various abnormalities of teeth and structure 132,369 15,675
Other acute upper respiratory tract infections 103,932 12,307

In the context of epidemiological diseases, the majority of the population
experiences the highest incidence of illness attributed to diarrhea. Subsequent in frequency
are cases of unknown fever etiology, pneumonia, and influenza, in descending order as

depicted in Table 3.3.3-4.

Table 3.3.3-4
Illustration of Patient Count and Incidence Rates Pertaining to Top 10
Epidemiological Surveillance Diseases in Suphanburi Province, B.E. 2565 (2022)

Incident Rate
Disease Number of Patient (Per 100,000
population)
Diarrhea 8,201 969.12
Fever of unknown cause 2,920 345.06
Pneumonia 1,878 221.93
Influenza 1,525 180.21
Dengue fever 797 94.18
New cases of pulmonary 578 68.30
tuberculosis
Food poisoning 424 50.10
Sexually transmitted disease 367 43.37
Conjunctivitis 350 41.36
Chickenpox 241 28.48

(4) Epidemiological Health Status Data of the Study Area
The collation of epidemiological health status data of the population within the
study area encompassed data on the causes of illnesses for outpatients seeking services from
public healthcare facilities within the study area and its nearby locales. The data as a
representation of the health conditions of the population within the study area. The particulars of
this endeavor are outlined as illustrated in Table 3.3.3-5 for Doem Bang Nang Buat Hospital and
Table 3.3.3-6 for Nong Krathum Sub-district Health Promoting Hospital.
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Table 3.

2.3-5

Outpatient Data classified by Causes of Illness from Doem Bang Nang Buat Hospital, during B.E. 2561-2565 (2018-2022)

2018 2019 2020 2021 2022
Number Rate Number Rate Number Rate Number Rate Number Rate
Cause of Illness
(per (per (per (per (per
(instance) 100,000 (instance) 100,000 (instance) 100,000 (instance) 100,000 (instance) 100,000
pop.) pop.) pop.) pop.) pop.)
1. Diabetes 27,254 36,168.91 25,361 35,167.44 22,354 30,997.71 24,886 34,776.41 23,167 32,730.54
2. High blood pressure without cause 24,643 32,703.84 24,630 34,153.78 23,986 33,260.76 26,781 37,424.54 26,072 36,834.74
3.  Cavities 11,840 15,712.92 11,829 16,402.97 11,318 15,694.38 8,237 10,113.19 8,380 11,839.34
4.  Abnormal tissue 10,906 14,473.40 11,381 15,781.74 10,639 14,752.83 8,844 12,358.86 7,496 10,590.41
5. Other abnormalities of teeth and structure 10,493 13,925.61 10,495 14,553.14 7,304 10,128.27 5,166 7,219.12 8,076 11,409.84
6.  Other back pathologies 8,542 11,375.94 8,999 12,478.68 5,947 8,246.55 4,440 6,204.58 4,775 6,746.16
7. Other acute upper respiratory tract infections 9,471 12,569.01 8,726 12,100.12 7,197 9,979.89 4,345 6,071.83 5,521 7,800.12
8.  Other plants of the esophagus stomach and duodenum 7,264 9,640.09 6,344 8,797.06 6,134 8,505.86 4,636 6,478.48 4,621 6,613.36
9. Acute strep throat and acute tonsillitis 3,873 5,139.88 0 0.00 0 0.00 0 0.00 5,930 8,377.95
10.  Other specified, unspecified and multiple body injuries 5,034 6,680.65 6,377 6,069.47 3,855 5,345.63 3,344 4,673.00 3,478 4913.75
11. Other diseases of the skin and subcutaneous tissue 3,850 5,109.35 3,782 5,396.94 3,507 4,863.07 0 000 2,666 3,766.55
12.  Endocrine disorders, other nutrition and metabolic 0 0.00 0 0.00 0 0.00 3,053 4,266.35 2,834 4,003.90
13. Cataracts and other lens abnormalities 0 0.00 0 0.00 0 0.00 0 0.00 3,977 5,618.74
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Table 3.2.3-6

Outpatient Data Classified by 21 Disease Groups from Nong Krathum Sub-district Health Promoting Hospital, during B.E. 2561-2565 (2018-2022)

2018 2019 2020 2021 2022
Cause of Illness Number o Number o Number o Number o Number o
. 0 . 0 . 0 . 0 . (V]
(instance) (instance) (instance) (instance) (instance)

1. Certain infectious and parasitic diseases 46 1.22 45 1.29 45 1.13 24 0.95 28 1.66
2. Neoplasms 0 0.00 0 0.00 1 0.03 1 0.04 0 0.00
3.  Diseases of the blood and blood forming organs 66 1.75 93 2.67 41 1.03 24 0.95 11 0.65
4.  Endocrine, nutritional and metabolic diseases 421 11.15 300 8.61 279 7.02 243 9.64 167 9.88
5. Mental and behavioral disorders 35 0.93 1 0.03 874 21.99 3 0.12 6 0.35
6.  Diseases of the nervous system 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
7. Diseases of the eye and adnexa 74 1.96 60 1.72 41 1.03 35 1.38 26 1.54
8. Diseases of the ear and mastoid process 2 0.05 4 0.12 4 0.10 3 0.12 2 0.12
9.  Diseases of the circulatory system 768 20.33 487 13.99 499 12.56 476 18.89 327 19.35
10. Diseases of the respiratory system 305 8.08 254 7.29 268 6.74 168 6.67 158 9.35
11. Diseases of the digestive system 696 18.43 801 23.00 570 14.34 300 11.90 22 1.30
12. Diseases of the skin and subcutaneous tissue 35 0.93 20 0.57 13 0.33 15 0.60 18 1.07
13. Diseases of the musculoskeletal system and connective 236 6.25 208 5.97 254 6.39 253 10.03 169 10.00

tissue
14. Diseases of the genitourinary system 15 0.40 18 0.52 12 0.30 4 0.16 7 0.41
15. Compilation of pregnancy, childbirth and the puerperium 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
16. Certain conditions originating in the perinatal period 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
17. Congenital malformations, deformations and chromosomal 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

abnormalities
18. Symptoms, sign and abnormality clinical and laboratory 1,077 28.52 1,192 34.22 1,071 26.95 971 38.53 749 4432

findings, not elsewhere classified
19. Food poisoning, toxic effect, and their sequelae 0 0.00 0 0.00 1 0.03 0 0.00 0 0.00
20. Transport accidents and their sequelae 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
21. Other external causes of morbidity and fatality 0 0.00 0 0.00 1 0.03 0 0.00 0 0.00

Total 3,776 100 3,483 100 3,974 100 2,520 100 1,690 100
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3.3.4 Indigenous People

From the ethnic group database of the Princess Maha Chakri Sirindhorn
Anthropology Centre (Public Organization), it was found that Suphanburi Province has a
total of 26 indigenous communities. These consist of 10 communities of the Tai Dam ethnic
group, 6 communities of the Pakakayo ethnic group, 4 communities of the Thai Phuan
ethnic group, 3 communities of the Gong ethnic group, 1 community of the Kuay ethnic
group, | community of the Pwo ethnic group, and 1 community of the Lao Wiang ethnic
group. However, it was not reported that any indigenous ethnic group communities were
established in the area of Doem Bang Nang Buat District. (Source:

https://ethnicity.sac.or.th/database-ethnic).

Through several site visit, meetings with community leaders, pre-engagement
meeting, and public hearing conducted so far, it has been observed that people in
Suphanburi Province, where the Project is located, primarily communicate in standard Thai
language. They share cultural practices and a way of life similar to the general population
in central Thailand, with no distinctive characteristics found. Therefore, it is not meet the

criteria under ADB Safeguard Requirement 3.

3.3.5 Physical and Cultural Heritage

Suphanburi Province is regarded as an ancient province rich in historical
significance, archaeological, and antiquities. It holds a prominent status as an ancient city,
yielding archaeological evidence dating back no less than 3,500 to 3,800 years. The
discovered artifacts span various epochs including the Neolithic, Bronze Age, Iron Age,
and a continuous cultural heritage from the Sukhothai period. In addition to its
archaeological value, Suphanburi also holds a significant place in Thai literary history as
the birthplace of the epic tale "Khun Chang Khun Phaen," giving rise to numerous pivotal

locations portrayed within the narrative of this literary work.

One important archaeological site in the province is The Nong Ratchawat
Archaeological Site is situated in Nong Ratchawat Sub-district, Nong Yai Sai District.
Originally covering approximately 15 rai, this site, elevated around 2 meters above its

surrounding area, was initially characterized by rice paddies and sugarcane fields. The

1 (i) self-identification as members of a distinct indigenous cultural group and recognition of this identity by others; (ii)
collective attachment to geographically distinct habitats or ancestral territories in the project area and to the natural
resources in these habitats and territories; (iii) customary cultural, economic, social, or political institutions that are
separate from those of the dominant society and culture; and (iv) a distinct language, often different from the official
language of the country or region.
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initial excavation revealed significant archaeological evidence including four human
skeletons, animal bones, fragments of tripod pottery, stone hand-milling tools, flint
arrowheads, earthen pellets, and clay figurines. These artifacts signify that the area had

been inhabited by people of the Neolithic era around 3,000-4,000 years ago.

However, within a radius of 3 kilometers from the Project boundary, there are no
registered archaeological sites or historical sites as stipulated by relevant legislation,

pertaining to archaeological sites, antiquities, cultural artifacts, and national heritage sites.

3.4 HUMAN USE VALUES

3.4.1 Land Use

(1) Principal City Plan and Regulation

From the examination of the principal city plan data of Suphanburi,
according to the Ministry's regulations on enforcing the Principal City Plan of Suphanburi,
B.E. 2560 (2017), land use has been designated into 7 categories, including:

1) Pink: Community land

2) Purple: Industrial and warehouse land

3) Green: Rural and agricultural land

4) Green with brown border and diagonal brown line: Land for land
reform purposes for agriculture

5) Light green: Open land for recreational and environmental conservation
purposes

6) Light green with white diagonal line: Forest conservation land

7) Blue: Open land for environmental conservation purposes

The Project site is located within the green zone (Figure 3.4.1-1), which is
classified as rural and agricultural land. This type of land allows for business activities in
buildings that are not tall or large-sized. However, if there are agreements for purchase or lease
involving regional electricity utilities, it is considered a public utility and can be conducted. In
any case, the Project does not fall under the category or type of factory that is prohibited from
conducting operations in this area. Therefore, the implementation of the Project does not
conflict with the Principal City Plan for Land Use of Suphanburi, B.E. 2560 (2017), and is thus

eligible for conducting business activities within the mentioned area.
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(2) Land Use within the Study Area

The research of land use within the study area encompasses a radius of 3
kilometers from the Project boundaries using the Geographic Information System (GIS)
along with the 1:50,000 scale base map from the Department of Land Development (B.E.
2562 (2019)) and modifies satellite imagery from Google Earth, as well as additional field
survey data. The predominant land use within the study area is agriculture. Regarding land
use in the study area, it can be categorized into five types (Figure 3.4.1-2). The Project site
is not located within protected areas, pollution control areas, or collision-prone areas. The

details are as follows:

1) Agricultural Area
The most predominant land use within the study area is agriculture,
which is widely distributed across all communities. It covers a total area of 43.79 square

kilometers, representing 90.61% of the entire study area

2) Water Area
The water area covers a total area of 1.50 square kilometers,

representing 3.10% of the entire study area.

3) Community Area and Infrastructures
The utilization of land for community and infrastructure purposes

covers a total area of 1.27 square kilometers, representing 2.63% of the entire study area.

4) Other Areas
Other areas refer to land areas that are not utilized for any specific
purpose. It covers a total area of 0.96 square kilometers, representing 1.99% of the entire

study area.

5) Industrial Area
Industrial land use covers a total area of 0.81 square kilometers,

representing 1.67% of the entire study area.
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3.4.1-1 Project Location and Principal City Plan

of Suphanburi, B.E. 2560

3-154

CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT)




IEE REPORT
BREEZE AND SHINE SOLAR POWER PLANT PROJECT BREEZE AND SHINE POWER COMPANY LIMITED

— Main oad D The project location ‘

Xale 150000

Minoe road :] The study area//vea of influence. B. S0 a8 »
——— e —

3k from the project boundary
% Water way/Canal/
Hual (Pecennial) Land use characteristics (Sq.km.) (Percent)

Water way/Caral/ SRR ACIRATN 1) K
e=z s A
e Huai (Non-Perennial) Water srea (1.50)(3.10)

=
( 7 TECHNOLOGY
< Academic instiiution Community wea and bulldiog (1.27) {2.63) CONSULTANTS OF o, 1.
" 3 Lo 128 Reat Prisprens, Weng Thongars,
Other area (0.96) (1.99)
A Termplo/Wat - 6 Banghok 10350 TMalee
+ 9 - Industrial area (0.81) (1.67) Tk (66 2USIIZINGT Fax 164 29305008
Medics Uit
Mncical facity Vst Bl cotee ot cod)
Malein rraagm b el Ao
Source
L myoprrvem Depurtmvent. 35 262 GV

Source: Satellite image from Google Maps and data from the Department of Land
Development, B.E. 2561 (2018)
Figure 3.4.1-2 Type of Land Use in the Study Area
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(3) Land Use within 100-meter Radius from the Transmission Line
The research of land use within 100-meter from transmission line route
using the Geographic Information System (GIS) base map from the Department of Land
Development (B.E. 2562 (2019)) and modifies satellite imagery from Google Earth. The
predominant land use within the study area is agriculture (Figure 3.4.1-3). Regarding land
use in the study area, agricultural area occupied 82.64% of the total area (Table 3.4.1-1).
The Project site is not located within protected areas, pollution control areas, or collision-

prone areas.

Table 3.4.1-1

Percentage of Land Use in the Study Area of Transmission Line

Land Use Characteristic Area (sq.m.) Percentage

Agricultural Area

Sugarcane 1.44 50.00
Paddy Field 0.92 31.94
Corn 0.01 0.35

Mango 0.01 0.35

Sub-total 2.38 82.64
Non-agricultural Area

Community 0.13 4.51

Factory 0.12 4.17
Irrigation Canal 0.10 3.47

Shrubland 0.07 2.43

River, Canal 0.03 1.04
Farm Pond 0.03 1.04
Road 0.01 0.35

Cemetery 0.01 0.35

Sub-total 0.50 17.36
Total 2.88 100
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Figure 3.4.1-3 Land Use Characteristic in the Study Area of Transmission Line
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In addition, survey of land use characteristic along transmission route line
was carried out on October 19", B.E. 2566 (2023). The objective of the survey is to collect
baseline information of land use in the Right of Way (RoW) and nearby structure to predict

initial impacts that may occur during the construction.

Based on the survey results illustrated in Figure 3.4.1-4 and Table 3.4.1-2
by COT, it can be observed that there was farming activity along the Right of Way (RoW).
Nevertheless, the exact locations of the poles are not finalized in this stage of the study.
Therefore, the total area of crops to be managed is not specified. However, due to the size
of the pole (0.9 x 2.2 x 3.0 meters - width x length x depth), it requires a relatively small
area in comparison with the total farming area. So, it can be estimated that the damage to
crops/infrastructures in the RoW will be minimal. In summary, the 115 kV transmission
line, will be constructed, operated, and maintained by PEA using the Right of Way (RoW)
of public roads. Therefore, land acquisition is naturally not expected. In the event of

informal settlers and crops exist, this will be managed by PEA's contractor.
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Google Earth

Figure 3.4.1-4 Reference Observation Points
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Table 3.4.1-2

Current Environment Condition Along the Project's Transmission Lines

Observation
Point

Current Land Use Characteristic

Picture

L1

ROOO

Infrastructure

Informal Business

Business

Agricultural Area (Paddy field)

R1

ROOO

Infrastructure

Informal Business

Business

Agricultural Area (Paddy field)

L2

ROOO

Infrastructure

Informal Business

Business

Agricultural Area (Sugarcane farm)

R2

ROOO

Infrastructure

Informal Business

Business

Agricultural Area (Sugarcane farm)

L3

ROOO

Infrastructure

Informal Business

Business

Agricultural Area (Sugarcane farm)

3-160

CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT)



IEE REPORT

BREEZE AND SHINE SOLAR POWER PLANT PROJECT

BREEZE AND SHINE POWER COMPANY LIMITED

Observation
Point

Current Land Use Characteristic

Picture

L4

ROOX

Infrastructure (Hut)

Informal Business

Business

Agricultural Area (Paddy field)

R3

rROOO

Infrastructure

Informal Business

Business

Agricultural Area (Cassava farm)

L5

ROOO

Infrastructure

Informal Business

Business

Agricultural Area (Paddy field)

L6

ROOO

Infrastructure

Informal Business

Business

Agricultural Area (Cassava farm)

R4

ROOO

Infrastructure

Informal Business

Business

Agricultural Area (Cassava farm)
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Observation
Point

Current Land Use Characteristic

Picture

L7

rROOO

Infrastructure

Informal Business

Business

Agricultural Area (Sugarcane farm)

RS

rROOO

Infrastructure

Informal Business

Business

Agricultural Area (Sugarcane farm)

R6

ROOO

Infrastructure

Informal Business

Business

Agricultural Area (Sugarcane farm)

R7

Ooo0OolX

Infrastructure (Hut)
Informal Business
Business
Agricultural Area

L8

ROOO

Infrastructure

Informal Business

Business

Agricultural Area (Sugarcane farm,
Eucalyptus plantation)
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Observation
Point

L9

Current Land Use Characteristic Picture

Infrastructure

Informal Business

Business

Agricultural Area (Cassava farm)

rROOO

Infrastructure

Informal Business

Business

Agricultural Area (Paddy field)

L10

ROOO

R8 Infrastructure
Informal Business
Business

Agricultural Area (Sugarcane farm)

ROOO

L11 Infrastructure
Informal Business
Business

Agricultural Area (Sugarcane farm)

ROOO

L12 Infrastructure (Hut) 4
Informal Business A
Business \

Agricultural Area

OoOoOox
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Observation
Point

Current Land Use Characteristic

Picture

L13

O Infrastructure

O Informal Business

O Business

M Agricultural Area (Sugarcane farm)

R9

O Infrastructure
O Residential area
M Agricultural Area (Sugarcane farm)

L14

Infrastructure

Informal Business

Business

Agricultural Area (Paddy field)

ROOO

R10

M Infrastructure (Local restaurant)
O Informal Business

O Business

O Agricultural Area

R11

M Infrastructure (Animal stall, Concrete
house with zinc roof)

O Informal Business

O Business

O Agricultural Area
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Observation
Point

Current Land Use Characteristic

Picture

L15

Infrastructure (Water pump)
Informal Business

Business

Agricultural Area

Ooo0Olx

R12

Infrastructure

Informal Business

Business

Agricultural Area (Paddy field)

ROOO

L16

Infrastructure

Informal Business

Business

Agricultural Area (Paddy field)

ROOO

R13

M Infrastructure (Concrete house with zinc
roof)

O Informal Business

O Business

O Agricultural Area

R14

Infrastructure (Hut)
Informal Business
Business
Agricultural Area

OoO0OolX
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Observation
Point

R15

Current Land Use Characteristic Picture

Infrastructure

Informal Business

Business

Agricultural Area (Cassava farm)

rROOO

L17 Infrastructure
Informal Business
Business

Agricultural Area (Paddy field)

ROOO

R17 Infrastructure
Informal Business
Business

Agricultural Area

oooo

R18 Infrastructure (Hut)
Informal Business
Business

Agricultural Area

OoO0Oox

R19 Infrastructure (Hut)
Informal Business
Business

Agricultural Area

OoOoOox
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Obseryatmn Current Land Use Characteristic Picture
Point
L18 M Infrastructure
O Informal Business
O Business
O Agricultural Area
L19 M Infrastructure
O Informal Business
O Business
O Agricultural Area
L20 M Infrastructure (Retail store)

(Connect with | O Informal Business

exist 115-kV O Business

transmission O Agricultural Area
line)
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3.4.2 Land Transportation

(1) Transportation Network in Suphanburi Province

Suphanburi Province is located approximately 107 kilometers away from
Bangkok via Highway 340, a concrete road with 6 lanes (3 lanes each way). This road
provides a direct connection between the northern and southern regions without having to
pass through Bangkok. The transportation network within the province and between
provinces is highly convenient and efficient due to continuous road improvements.
Currently, the transportation infrastructure, including road and railway networks, is well-
developed. The province boasts a comprehensive and efficient transportation system,
including various types of passenger vehicles operating around the clock. Additionally,
there is a railway route originating from Bangkok and passing through Nakhon Pathom
Province before entering Suphanburi Province. The railway journey extends approximately
142 kilometers and currently offers daily services. These details are outlined in the
Provincial Development Plan for Suphanburi (2023-2027) by the Suphanburi Provincial
Office.

Regarding the transportation system that extends beyond the provincial
boundaries, there are several major highways connecting to various provinces. These
include Highway 340 (Suphanburi-Phranakhon Si Ayutthaya-Bangkok), Highway 3195
(Suphanburi-Ang Thong), Highway 321 (Suphanburi-Nakhon Pathom), and Highway 324

(Suphanburi-Kanchanaburi), among others.

For the Project located in the area of Nong Krathum Sub-district, Doem
Bang Nang Buat District, Suphanburi Province, there are transportation routes passing
through the area, including Highway 4086 (traffic counting point), Highway 304, and
Highway 3350 (Figure 3.4.2-1).
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