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EXECUTIVE SUMMARY

1. INTRODUCTION

Sky Power Co., Ltd. (The Project Developer) is a subsidiary of Gulf Energy
Development Public Company Limited (GED) has planned to develop the Sky Power Solar
Power Plant Project. This project aims to generate electric power from solar energy using
photovoltaic technology or solar cells installed on the ground with an installed capacity of
68.882 MWp with an average annual energy output of 110.531 GWh/year. All generated
electricity is expected to sell to EGAT under 25 year-agreement.

The Project is covering an area of 557,772 sq.m (55.78 ha), located on 13 land
title deeds in Sa Long Ruea Subdistrict, Huai Krachao District, Kanchanaburi Province,
about 180 km west of Bangkok which purchased land since July 2022. The transmission
line is 115 kV will laid within the right-of-way (ROW) of public roads, from front of the
Project to Bo Phloi substation and U-Thong substation, a distance of approximately 22.5
km. The Provincial Electricity Authority (PEA) is responsible for the construction of this
transmission line as well as obtaining the appropriate permissions from relevant agencies
such as the Department of Highways and the Department of Rural Roads.

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 to C from an environmental and
social point of view respectively.

The Project Developer has appointed TLT Consultants Co., Ltd. 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. DESCRIPTION OF THE PROJECT

The Project is covering an area of 557,772 sq.m (55.78 ha). Approximately
68.71% of the total area is the power generation and 27.70% is empty space, road,
walkways, or parking area, while the rest is the supporting facilities such as warehouse,
waste storage, admin office, green area, switchyard or substation.
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The Project is a non-combustion power plant that generates electric power from
solar energy using Photovoltaic (PV) technology or solar cells installed on the ground
system. Main equipment installed in the Project area includes PV modules, inverters and
transformers. Details are as following;

Photovoltaic Module

e Number (PV modules) : 113,854

e  Peak power generation capacity (Wp) : 605

e  Dimensions (W x Hx D) (mm) : 2,465%1,134%30
o Installation angle (degree): 11

Mounting Structure

e  Material : Aluminum fixed with poles
Inverter

e Number (inverters) 164

e Output (kVA) 300

e Dimensions (W x H x D) (mm) 1,048%732%395
e Weight (with mounting plate) (kg) <112
Transformer

e Number of 55 MVA transformer 1

e Number of 3.437 MVA transformer 17

Transmission Line

e Distance of approximately 22.5 km.

e  Power lines Aluminum conductor (AAC)

with a size of 400 sq.mm.
e  Transmission circuit Single circuit, double conductor
22 m. height
Pre-stressed concrete poles

with a base size not exceeding

o  Utility poles

0.9x2.2x3.0 m.
4. ASSESSMENT OF ENVIRONMENTAL AND SOCIAL
IMPACT & RISKS
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 at the Ban Na Mai School, the nearest
sensitive receptor. The predicted TSP-24 hrs is 90.65 pg/m?®, combined with the maximum
concentration from field measurement 115 pg/m?, the total concentration is 205.65 pg/m?

PKS/ENV/P06111/Report/RE67072_Executive Summary-KCB1-02.05.24 Page E-2



IEE of Sky Power Solar Power Plant
Sky Power Co., Ltd. Executive Summary

or equivalent to 62.32% of the standard value. The resulting 24-hour average Total
Suspended Particulate (TSP) is within the air quality standards specified by the national
standards (not exceeding 330 pg/m?)

Moreover, the Project has determined prevention and correction measures to
minimize the impact on ambient air quality such as spraying water at the area with topsoil
stripping, material stacking, and entrance of the construction site, and keeping construction
materials tidily. Therefore, the impact will be low.

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 Level

Construction Phase

The construction activities during this phase that might cause noise impact to
the construction worker and surrounding communities include; land clearance and site
preparation for building and supporting facilities related to power generation activities.
The noise level from the construction equipment and machines has been collected from the
Update of Noise Database for Prediction of Noise on Construction and Open Sites, UK
Government Department (2005) and adopted the equation from the FHWA Highway
Construction Noise Handbook (FHWA, 2006) to predict the Leq 1 and 24 hrs at 4 sensitive
receptors surrounding the project area (Approximately 56-407 m. away).

The predicted Leq-24 hrs from the construction activities ranged from 37.3-
49.8 dB(A), and combined with the maximum Leq-24 hrs from monitoring will result in
the total noise ranged from 52.8-54.5 dB(A), not exceeding the standard of ambient noise
which is determined at not more than 70 dB(A), When comparing noise level results with
IFC guidelines, Increasing of Leq 1 hr in all sensitive areas during daytime less than 3
dB(A), excepted at the House to the east of the Project and Chicken Farm (Increasing 1.2-
13.3 dB(A)). Therefore, installation of a noise barrier at the construction sites near House
to the east of the Project and Chicken Farm is required to reduce the noise level. After
installation the noise barrier, the total Leq 24 hrs and increasing of Leq 1 hr during daytime
will reduced and became less than 3 dB(A)) in accordance with IFC guidelines (Increasing
0.0-1.3). The impact will be moderate.

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-reflection
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,
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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 Biodiversity

Construction Phase

The study area of the Project is mostly characterized by farmlands (89.13% of
the study area). Most of the surrounding areas of the Project are also farmlands. Construction
activities of this Project is limited within its premises. Therefore, the construction activities of
this Project would not cause any impact on forest resources. The project site is located in
farmlands which purchased land since July 2022, and the construction activities is limited
within its premises. Therefore, there is no impact on forest resources.

Most wild animals found in this area are birds and reptiles commonly living in
farming areas. These animals can move quickly and adapt to the environment well.
Construction activities of this Project is limited within its premises. Therefore, the
construction activities of this Project would not cause any impact on wildlife.

Operation Phase

The project activities during this phase involves electricity generation from solar
cells. There will be no impact on forest resources biodiversity.

4.5 Aquatic Ecology

Construction Phases

In the construction area and the surrounding areas, there is no source of surface
water. The source of surface water closest to the construction area is Khlong Pla Soi, 1.6
km east of the Project area. Wastewater will be generated from 2 major sources;

(1) Wastewater from construction activities (cleaning equipment and tools)
will be collected at a retention pond to separate oil from water before being collected and
disposed of by an agency authorized by government agencies.

(2) Wastewater from consumption of workers amounts 40.86 m3/day, which
will be treated with a septic tank prepared by the contractor. Treated wastewater and sewage
will be collected and disposed of by a local agency according to the principles outlined in
the Public Health Act B.E. 2535 (1992) and the Ministerial Regulations on Hygienic
Sewage Management B.E. 2561 (2018). The wastewater will not be drained off outside the
Project area. Therefore, the construction of the Project will not have any impact on aquatic
ecology.
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Operation Phase

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

4.6 Socio-economics

Construction Phase

o Potential Positive Impacts

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

-~ Local Economic Promotion: the construction workers will buy 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 the construction phase, the positive impact will be low.

o 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 National Highway No. 3443 and National Highway No.
3472 temporarily at certain times of each day, and caused noise impact to communities
along the road. 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

o Potential Positive Impacts

- Local Development and Improvement of Quality of Life for Local People:
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.
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o 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.

4.7 Gender Assessment

Construction and Operation Phases

The first priority for labor of construction will be given to local people for the
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.

The Project has implemented a Non-Discrimination and Harassment policy and
Diversity policy for all employees. The Project also encourages its business partners,
suppliers, contractors, and other counterparties to apply such commitments in their own
activities and operations. Therefore, the impact will be low.

4.8 Influx Management

Construction Phase

o Impacts within the Construction Workers’ Camp

- Sanitation within the Construction Workers’ Camp: There are 551
construction workers (Maximum) during construction phase. The contractor will provides
the workers’ camp with proper welfare and utilities include; accommodation, bathrooms and
toilets, electricity, tap water, drinking water, wastewater management, and solid waste
management comply with the Notification of the Labor Welfare Committee on Standards of
Residence as Labor Welfare for Employees in the Type of Construction Business B.E. 2559
(2016) and relevant laws or international standards, including recommendations and
suggestions from ADB, as well as the Project developer's own experiences. Therefore, the
health impacts on the construction workers will be low.

- Medical Welfare Provision: The Contractors strictly comply with the
Notification of the Labor Welfare Committee regarding standards for residential welfare for
construction labor, B.E. 2559 (2016), and 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 health impacts on the construction workers will be low.
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o Impact to the Surrounding Communities

- Wastewater Management: 1f 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 impact from the 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
Highway no. 3472. The road's level of service remains the same (Level A), allowing
vehicles to move freely at free-flow speed. However, the Project has mitigation measures
for the construction phase to construct the impact on the surrounding communities related
to the pollution and environmental impacts from the construction activities will be low.

- Impact on public health services and public infrastructure: 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 such as sexually transmitted diseases, hepatitis,
pneumonia, diarrhea, and diseases that are carried by insects, such as dengue fever could
be areas of concern. 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 Ta Lung Nuea Sub-district Health
Promoting Hospital. It is necessary that the Project and the contractors strictly comply with
the relevant laws and regulations.

—  Conflict with the local people: The project has established preventive and
mitigating 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 from influx of workers: 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 signification 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.

PKS/ENV/P06111/Report/RE67072_Executive Summary-KCB1-02.05.24 Page E-7



IEE of Sky Power Solar Power Plant
Sky Power Co., Ltd. Executive Summary

Operation Phase

There are only 5 permanent employees and 20 part-time employees during cleaning
solar panels. This will not significantly increase to cause influx situation. Therefore, the impacts
will be low and negligible.

4.9 Occupational Health Impact Assessment
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 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.

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 (dust from land clearing, operations of machinery, and pollutants from
transportation), noise (loudly noise, disturbance noise, and vibration from construction
activities, stress and panic about noise and vibration), solid waste (waste accumulation may
attract disease carriers), transportation (accidents from transporting construction workers,
and machines, obstruction to traffic), occupational health and safety (accidents caused by
unsafe working environment, accidents caused by unsafe act, safety concerns), and sharing
public health services (sharing public health services caused by illnesses or accidents of
workers, communicable diseases that come with migrant workers). Therefore, the prevention
and correction measures on these issues shall be determined to minimize the impact.
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Operation Phase

The identified health risk impact during this phase are solid waste (waste
accumulation may attract disease carriers), transportation (accidents from transporting staff,
and obstruction to traffic), occupational health and safety (accidents caused by unsafe
working environment, accidents caused by unsafe act, safety concerns). Therefore, the
prevention and correction measures on these issues shall be determined to minimize the impact.

4.11 Land Use

Construction Phase and Operation Phase

The project site is located in Zone 3.2 (Land use for the category of rural and
agricultural area (Green Color)) as stipulated in the Ministerial Regulations to Enforce the
Kanchanaburi Provincial Comprehensive Plan B.E. 2560 (2017), which can be used for
agriculture or agriculture-related activities, residence, commercial purposes, educational
institutions, religious places, government agencies, infrastructure, and utilities. The
development of the solar power plant not prohibit under this regulation. Therefore, there is
no impact on land use.

4.12 Land Transportation

Construction Phase

The transportation of construction materials, machinery, and workers could be
increased the traffic volume and accident on the road. The total traffic volume will be about
21 vehicles/day. The assessment of traffic impact on land transportation in term of vehicle
to the road capacity (V/C ratio) found that the V/C ratio on National Highway No. 3443
(km.74+700) and National Highway No. 3472 (km.9+000) were slightly increasing from the
existing condition and level of service is still free-flow condition with unimpeded
maneuverability. Therefore, the impact level will be low.

Operation Phase

The project activities during this phase involves electricity generation from solar
cells. Few of transportation activities for 5 permanent employees and 20 part-time
employees during solar PV cleaning will not affected to the road capacity, and the V/C ratio
on National Highway No. 3443 (km.7+700) and National Highway No. 3472 (km.9+000)
were slightly increasing from the existing condition and level of service is still free-flow
condition with unimpeded maneuverability. Therefore, the impact level will be low.

4.13 Solid Waste Management

Construction Phase

The construction waste such as scraps of plastic, wood, and steels, is estimated
at 23.61 ton/year, will be collect and sorted them. Recyclable waste, and sell it to recycle
waste buyers, while non-recyclable waste and hazardous waste will be collected in suitable
containers before coordinated with the agency authorized by the Department of Industrial
to collect and disposal properly.
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The worker consumption waste is estimates at 354.86 kg/day (Maximum).
The Project will prepare an adequate trash bin at several point that Sa Long Ruea
Municipality can collect it for disposal properly outside of the Project area. Therefore,
the impact level is low.

Operation Phase

The staff consumption waste is estimated at 21.25 kg/day (Maximum).The Project
will prepare an adequate trash bin at several point that Sa Long Ruea Municipality can collect
it for disposal properly outside of the Project area.

Waste from scheduled maintenance, damaged or deterioration solar panels, and
rainwater contaminated will be collected and storage in the designated area prior contact
an agency authorized by the Department of Industrial Works for disposal outside the Project area.
Therefore, the impact level is low.

4.14 Wastewater Management

Construction Phase

All wastewater generated during this phase include; wastewater from construction
equipment and tools cleaning of about 10.00 m®/d. and wastewater from consumption of
construction workers of about 40.86 m*/d (maximum). The project will treat wastewater from
workers consumption using a septic tank and contact local agencies for proper disposal. Also,
effluent from construction machinery and equipment washing will be collected at the clarifier
to separate water and grease before sending it to be disposed of outside the Project by agencies
authorized by government agencies. Therefore, the impact on wastewater management during
the construction phase will be low.

Operation Phase

The wastewater generated during this is quite less, include; wastewater from staff
consumption of about 0.28 m*/d and wastewater from solar panel cleaners of about 1.12
m’/d. The wastewater from staff consumption will be treated by septic tank with anaerobic
filters and removed by an authorized agency for appropriate treatment. In addition, effluent
from solar module washing will be left to be evaporate or seep into the ground naturally without
affecting the quality of surface water. As a result, the impact on wastewater management in the
operation phase will be low.

4.15 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. 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 with a capacity of 250 m? to collect
run-off water which can be holding at least three hours, and control the discharging rate not
exceeded the existing condition. Therefore, the operation phase will not have any impact
of water drainage on the surrounding areas.
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4.16 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
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.

4.17 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;

e GHG Emissions from Project Implementation: Net annual GHG emissions
during construction and operation phases are summarized in Table 4.8-8, the highest GHG
emitted is estimated at 2,816.63 tonne CO2-eq/year during construction phase, while the
avoided GHG is estimated at -66,163.26 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.

o Results of Physical Risk Assessment

- Storm and Heavy Rain: Climate change expected to enhance the
cyclone, and possible to increasing wind speed and rainfall or precipitation intensity.
Moreover, the extreme rainfall events are likely to more frequent. However, the typhoons
reaching Thailand in between 2013-2043 are expected to be increased, but the number of
monsoon storms are projected to stay relatively stable. Moreover, the structure of PV Solar
structure is design in accordance with DPT. 1311-50 standard, and could be tolerate for
wind speed at 30 m/s or 108 km/hr. (the wind speed of storm is range from 89-102 km/hr.).
Therefore, the impact will be low.

- Flood: Under lower emissions pathways coherent with the Paris
Climate Agreement almost all Asian countries face an increase in the frequency of extreme
river flows. What would historically have been a 1 in 100-year flow, could become a 1 in
50-year or 1 in 25-year event in most of South, Southeast, and East Asia. (Paltan et al.
(2018)). However, the Project area locate in low flooding risk area (Less than 3 time in 10
year period) and the solar panel level designed to be set at least 0.50 m higher than the
ground elevation as recommended in the Flood Risk Assessment for the Project. Therefore,
the impact will be low.
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4.18 Human Right 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.

5. ENVIRONMENTAL & 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. Sky 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,
Sky Power Company Limited.

Measures Construction Phase Operation Phase
Prevention and Mitigation - Air Quality - Water quality
- Noise - Socio-economics and public
- Water quality and drainage participation
- Reflection and heat - Occupational  health and
- Biodiversity safety
- Socio-economics and public | - Transportation
participation - Solid waste management

- Gender-based violence and
harassment

- Public health and safety

- Occupational health and safety

- Green area and aesthetics
- Land access

- Transportation
- Solid waste management
- Major hazard
- Land maintenance
Monitoring - Air Quality -Water use and effluent
- Noise quality
- Water use and effluent quality | - Socio-economics and public
- Socio-economics and public | participation
participation - Occupational  health and
- Occupational health and safety safety
- Transportation - Solid waste management

- Solid waste management
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5.2 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 the Project. 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, nearby factories, 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. From the pre-engagement activity, no concerns or complaints were raised
regarding the land acquisition for the Project. The individual meeting of the target group
was held 22-23 May 2023 and 6 June 2023. The target group consists of:

e Provincial Offices for Natural Resources and Environment Kanchanaburi
e Provincial Energy Office Kanchanaburi Province

e Provincial Industry Office Kanchanaburi Province

e Mayor of Sa Long Ruea Subdistrict

e President of Wang Phai Subdistrict Administrative Organization
e SaLong Ruea Subdistrict Headman

e Village Headman, Village No. 6, Sa Long Ruea Subdistrict

e Village Headman, Village No. 12, Sa Long Ruea Subdistrict

e Nong Pradu Subdistrict Headman

e Village headman, Village No. 3, Nong Pradu Subdistrict

e Village headman, Village No. 4, Nong Pradu Subdistrict

e Village Headman, Village No. 9, Nong Pradu Subdistrict

Public consultation were conducted on June 23, 2023 (2:00-4:30 p.m), at the
Municipality of Sa Long Ruea Sub district, Sa Long Ruea Sub district, Huai Krachao
District, Kanchanaburi Province. There are 247 people participated in this public
consultation (Excluding officials of project owners and environmental consulting firms and
counting the number of attendees individually), consisting of representatives of people in
the study area, community leaders, representatives of provincial government agencies,
representatives of district government agencies, representatives of sub district government
agencies, infirmaries, educational institutions.

The opinion, concerns, and suggestion were raised during the public
consultations regards to project details, impact from the project on environmental and social
aspects, occupational health and safety, socio-economics and public consultation.
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CHAPTER 1

PROJECT BACKGROUND, LEGAL COMPLIANCE, IMPACT SIGNIFICANCE,
AND CATEGORIZATION

1.1 PROJECT BACKGROUND

1.1.1 Project Development Status

Sky Power Co., Ltd. has planned to develop the Sky Power Solar Power Plant
Project. This project aims to generate electric power from solar energy using photovoltaic
technology or solar cells installed on the ground with an installed capacity of 68.882 MWp
to supply electric power to the government under the government policy to support
renewable energy or clean energy. The Project is located in Sa Long Ruea Subdistrict,
Huai Krachao District, Kanchanaburi Province. The total area is 557,772 square meters
(55.78 ha). The Project is required to prepare the Code of Practice (CoP) Report for non-
fuel power plants 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 CoP report
were submitted to the ERC and were officially approved on 12 December 2023.

At present stage, financial arrangement for implementation of the Project is
being discussed with Financial Institutions (Lenders). An Initial Environmental
Examination (IEE) Report reviewed and acceptable to the Lenders is then required during
this process. This IEE report is the document that addresses the Environmental and Social
Risks and Impact associated with any project activities during 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.
Sky Power Co.,Ltd. have engaged TLT Consultants Co., Ltd. to prepare this IEE Report
for the Sky Power Solar Power Plant Project 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. This IEE Report will be used to support financial arrangement with Lender
and key stakeholder for further step of project implementation.

1.1.2 Project Developers

Sky Power Co., Ltd, the developers of the Sky Power Solar Power Plant is a
subsidiary of Gulf Energy Development Public Company Limited (GED) that invests in
conventional and renewable power generation and distribution businesses, as well as
natural gas supply and distribution, infrastructure development projects, and digital
business. Sky Power Co., Ltd. operates renewable power generation business; its
headquarter is at 87 M. Thai Tower 26" Floor, All Seasons Place, Wireless Road, Lumpini,

Pathumwan Bangkok 10330.
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1.1.3 Project Location, Area of Influence and Key Sensitive Receptors

(1) Project Location

The Sky Power Solar Power Plant Project is located on the 557,772-square
meter land in Sa Long Ruea Subdistrict, Huai Krachao District, Kanchanaburi Province (as
shown in Figure 1.1-1), about 180 km west of Bangkok.

(2) Area of Influence (Aol) and Key Sensitive Receptors

Based on definition of Aol by IFC-PS1, the following Aols of the Project
were identified:

—  Communities located within 3-kilometer radius from the Project site
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
about 64 trips/day. Hence, the study area for environmental impacts has been determined as
shown in Figure 1.1-1.

—  The project will connect to and transmit generated electricity into the
Provincial Electricity Authority (PEA) national grid. The PEA will construct a 22.5 km
long 115 kV high-voltage transmission line, linking the project to Bo Phloi substation and
U Thong substation (as shown in Figure 1.1-2). It is noted that the TL will be constructed,
owned and operated by the PEA. The transmission line for the project will be laid within
the Right of Way (RoW) of public roads. Aol of the Project’s transmission line for the
study, in particular associated with the construction and operation EHS impacts is set at
200 meters corridor (100 m from each side of the line route) covering 7 villages in Sa Long Rues
Subdistrict (Moo 12 Ban Krok Ta Pho, Moo 6 Ban Huai Luek, Moo 9 Ban Dong Rang, Moo 1
Ban Sa Long Ruea, Moo 2 Ban Phai Si and Nong Pradu Subdistrict (Moo 9
Ban Hiang Ngam and Moo 3 Ban Ta Lung Nuea).

(3) Key Sensitive Receptors
The key sensitive receptors include, but are not limited to,
— Communities in the Aol.
—  Public facilities in the affected communities such as health centers.
Table 1.1-1 details the list of important sensitive receptors.
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TABLE 1.1-1
KEY SENSITIVE RECEPTORS WITHIN AREA OF INFLUENCE
Province District Subdistrict Key Sensitive Receptors

Kanchanaburi | Huai Krachao | Wang Phai | Moo 1 Ban Nong Makhuea

Moo 3 Ban Ta Ming

Moo 5 Ban Na Mai

Ban Na Mai School

Na Mai Temple

Wang Phai Subdistrict Health Promoting Hospital

Sa Long Ruea | Moo 6 Ban Huai Luek

Moo 7 Ban Nong Charoen Suk

Moo 9 Ban Dong Rang

Moo 12 Ban Krok Ta Pho

Moo 13 Ban Nong Plod Phai

Ban Huai Luek School

Ban Nong Charoen Suk School

Lao Khwan | NongPradu | Moo 3 Ban Talung Nuea

Moo 9 Ban Hiang Ngam

Ban Talung Nuea School

Ban Talung Nuea Temple

Ban Talung Nuea Subdistrict Health Promoting Hospital

Huai Luek Samakkhitham Temple
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1.14 Data Sources

During the course of project preparation, several studies were conducted and be
used as references for this study as listed below:

e Code of Practice report of Sky Power Solar Power Plant Project prepared by
TLT Consultants Co., Ltd. approved on 12 December 2023

e Environmental Safety Assessment report prepared by TLT Consultants Co.,
Ltd., submitted to the Department of Industrial Works in August 2023.

References that are collected from other related sources include;
e Asian Development Bank (ADB)
- ADB Environmental Assessment Guidelines (December 2003).
- Safeguard Policy Statement (June 2009).
e 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).

o  Equator Principles (EP)
- EP4 (July 2020).

— 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).
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1.2 OBJECTIVE OF THE STUDY

The objectives of the study and preparation of the IEE Report for Sky Power
Solar Power Plant Project are as follows:

(1) To investigate the Project details, such as location, construction plan,
construction activities, and environmental management process, to be used in assessing the
environmental and social impacts that may occur from the Project development to be
comprehensive and appropriate as much as possible.

(2) To investigate the existing environmental condition of the Project area and
the surrounding area within a radius of 3 kilometers from the Project fence line; as well as
of the transmission line within a 100-meter radius from the centerline to be used as basic
information for environmental and social impact assessment, using primary data from field
surveys and secondary data from relevant agencies.

(3) To assess the environmental and social impact from Project development
both in the construction phase and operation phase

(4) To determine mitigation measures and monitoring measures for
environmental impacts that may arise from project operations.

(5) To prepare the IEE report for approval from Financial Institutions (Lenders).

1.3 COMPLIANCE WITH NATIONAL LAW, REGULATION AND PERMITS

1.3.1 Applicable Laws and Regulations

Thai laws and regulations which are applicable to the Project preparation,
construction and operation stages are summarized below.

Applicable Law and Legal Requirement for Project Responsible Authorities
Regulation Compliance

Code of Practice (CoP) Report and Environmental Safety Assessment (ESA) Report Preparation

Regulations of Energy Regulatory | The Regulations prescribes that the Office of Energy
Commission re: the Criteria for | applicant for a license or the licensee of Regulatory Commission
Preparing a Code of Practice thermal with a capacity lower than 10 MW

Report and Monitoring Report | and non-combustion power plants must

for Electricity Generation submit the following reports: 1) Preliminary

Business B.E. 2565 (2022) Code of Practice (CoP) report, 2) Final

CoP report, and 3) CoP compliance
monitoring report. There are specific
guidelines for preparing those reports for
each type of power plants. The CoP reports
must be submitted to the Energy Regulatory
Commission (ERC) to review before issuing
licenses or approving changes to existing
licenses, and to review and make comments
on the CoP compliance monitoring report
which will be provided to licensees at least
once a year to monitor their energy
company operations.
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Applicable Law and
Regulation

Legal Requirement for Project
Compliance

Responsible Authorities

Code of Practice (CoP) Report and Environmental Safety Assessment (ES

(Cont’d)

— Notification of the Ministry
of Industry on Preparation of
a Report on Environmental
Safety Assessment B.E.2552
(2009)

— Notification of the Ministry
of Industry on Preparation of
a Report on Environmental
Safety Assessment (No.2)
B.E.2559 (2016)

The notification prescribes that anyone
wishing to apply for a factory business
license or a license to expand a factory
based on the types or categories of
factories listed in this announcement must
submit a report on environmental safety
assessment (ESA) in one copy, along with
the application for a factory business
license or a license to expand a factory, as
applicable. Production of electricity from
solar energy with capacity over 1,000 kV
is required to prepare ESA.

A) Report Preparation

Ministry of Industry

Construction and Operation Stages

Provincial Electricity Authority
Act (Version 4) B.E.2542
(1999)

The act prescribes the main provision as
follows.

1. Establishment of the provincial
electricity authority (PEA), capital,
and reserves

2. Supervision, control, and management

3. Construction and maintenance of the
electric energy transmission system

4. PEA's Relations with the government

5. Petition and aids for the officials of
PEA

6. Accounting, auditing, and examining

Provincial Electricity
Authority

Labor Protection Act, B.E.
2541 (1998)

The Labor Protection Act of 1998 has
principles and regulations covering
matters such as wages, holidays, leave,
promotions, termination, wearing
clothing. Danger prevention Creation of a
labor council and the establishment of
labor courts The Labor Protection Act of
1998 has been amended several times,
most recently in 2017, which increased
the minimum wage rate. Increasing sick
leave days Granting rights to maternity
leave to fathers and increasing
compensation in the case of termination
of employment

Ministry of Labour

Ministerial Regulation on the
Prescribing of standard for
Conducting Health Check-Up
of Employees Working with
Risk Factors B.E. 2563 (2020)

The Ministerial Regulation states that the
employer shall provide health check-up
for the employees who work with risk
factors, by completing the first health
check-up for employees within thirty days
from the first day the employee is employed,
and subsequent health check-ups shall be
conducted at least once a year.

Ministry of Labour
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Applicable Law and
Regulation

Legal Requirement for Project
Compliance

Responsible Authorities

Ministerial Regulation concerning
Labour Welfare Provision in an
Establishment B.E. 2548 (2005)

Construction and Operation Stages (Cont’d)

The Ministerial Regulation prescribes that
an employer shall provide necessary
welfare to employees such as clean
drinking water not less than one station
for not exceeding forty employees,
bathrooms and toilets with the layout and
number as prescribed in the Building
Control Law and other related laws,
maintenance of cleanliness and hygiene,
and provision of necessary kits for first
aid and medical service in an adequate
quantity for employees in the workplace.

Ministry of Labour

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)

The Ministerial Regulation stipulates that
there shall be fire prevention and suppression
system in workplace and the fire prevention
and suppression system must be kept ready
for efficient and safe use. The Ministerial
Regulation sets forth the safety requirements
related to buildings and fire exits; prevention
of fire from sources of heat dissipation,
flammable materials, and explosives;
disposal of combustible waste; lightning
protection; and operations related to fire
safety and reporting of the results of
firefighting and evacuation drills.

Ministry of Labour

Prescribing of Standard for
Administration and Management
of Occupational Safety, Health
and Environment Regarding
Fire Prevention and Suppression
2" revision B.E. 2561 (2018)

The Ministerial Regulation is a regulation
implemented in Thailand to ensure the
safety, health, and environmental
standards relating to fire protection and
prevention in workplaces. This regulation
aims to establish guidelines for employers
to effectively manage fire risks and
prevent accidents in the workplace. It sets
standards for fire prevention measures,
emergency preparedness, evacuation
plans, firefighting equipment
maintenance, training programs, and
personal safety protection.

Ministry of Labour

Ministerial Regulation on the
Prescribing of Standard for
Administration and Management
of Occupational Safety, Health
and Environment in Relation to
Heat, Light and Noise B.E.
2559 (2016)

The Ministerial Regulation requires that
the employer shall control and maintain
the levels of heat, light and noise within
the workplace where employees are working
not to exceed the defined standard. In case
the levels exceed the prescribed standard,
personal protective equipment shall be
provided as appropriate throughout working
hours. Measurement and analysis of working
conditions shall be conducted, and health
checkups shall be arranged for employees
who work in the working conditions that
may be harmful by heat, light or noise.

Ministry of Labour

PKS/ENV/P06111/Report/RE66070_CH1-KCB1 Rev.10 (disclosed)

Page 1-9




IEE of Sky Power Solar Power Plant
Sky Power Co., Ltd.

Chapter 1

Project Background, Legal Compliance, Impact Significance, and Categorization

Applicable Law and
Regulation

Legal Requirement for Project
Compliance

Responsible Authorities

Construction and Operation Stages (Cont’d)

Notification of the Ministry of
Industry on Management of
Waste and Unused Materials
B.E. 2566 (2023)

The Notification stipulates waste codes
and types of waste or unusable materials
from factory operations. The waste exempt
from being in compliance with this
Notification shall be: (1) waste that consists
of feces or urine that occurs within the
factory premises (2) non-hazardous wastes
from offices, housing and canteen located
in a factory area, and consumption within
a factory area; (3) wastewater conveyed
via pipe for off-site treatment; (4) unused
materials, such as gas pressure containers
that can be reused or refilled; and In
addition, the Notification sets forth
prescriptions and guidelines for waste
generators, prescriptions and guidelines
for hazardous waste collection and
transportation, and prescriptions and
guidelines for waste processors.

Ministry of Industry

Notification of the Department
of Labour Protection and Welfare
Prescribing Personal Protective
Equipment Standards B.E.2554

2011

The Notification requires that an employer
shall provide the employees with and
require them to wear personal protective
equipment in accordance with the standards
specified by the Director-General. The
standards shall be appropriate for the type
or category of work performed by employees.

Department of Labour
Protection and Welfare,
Ministry of Labour

Notification of the Department
of Labour Protection and
Welfare on Rules, Procedures
and Conditions of Training for
Executives, Supervisors and
Employees Regarding
Occupational Safety, Health
and Environment of the
Workplace B.E.25552012)

The Notification of the Department of
Labour Protection and Welfare requires
that an employer shall provide occupational
safety, health and environment training to
be attended by executives, supervisors and
every employee in order to safely administer,
manage and execute the occupational
safety, health and environment. In the case
where an employer hires employees to
work, changes the employee’s work,
workplace or machinery or equipment,
which may harm the life, physique, mentality
and health of the employees, the employer
shall provide training for every employee
prior to commencement of work.

In the event that an employer is unable to
provide training for an employee, the
employer shall arrange for such employee
to attend training at the Occupational
Safety, Health and Environment Promotion
Institute or an agency specified or recognized
by the Department of Labour Protection
and Welfare.

Department of Labour
Protection and Welfare,
Ministry of Labour
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1.3.2 Project Developer Policy Statement on Environment 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, Sky Power
Co., Ltd., a subsidiary of GED, is required to apply the E&S policy which have been posted
on GED’s website. They are detailed below.

1.3.2.1 Environmental and Social Management Policy

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.

i. General Provisions

a. 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.

b. 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.

c. 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.

d. 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.

e. 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.

f. 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.
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g. 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.

h. 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.

ii. Environmental Management

a. 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.

b. 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.

c. 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.

d. The Company shall consider key issues such as biodiversity, waste
management, greenhouse gas emissions, air emissions, water management, resource
management, and impacts to local communities and/or ecosystems as part of its
environmental management.

e. 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.

f. 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.
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ili.  Social Management

a. 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.

b. 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.

c. 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.

d. 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.

e. 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.

f.  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.

g. The results 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.
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1.3.2.2  Biodiversity Policy
GED will:
i. Ensure governance of biodiversity at the executive and Board levels.

ii. 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.

iii. 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.

iv. 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.

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

vi. [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

vii.  Support education and advocacy related to environmental responsibility:
a. Among all departments and at all levels within the Company.

b. Among external stakeholders including business partners, suppliers,
contractors, and the communities in which the Company operates.

1.3.2.3 Human Rights Policy

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

a. 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.

b. 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.

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

d. 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.
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ii.  Within the Company and its projects
a. 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.

b. 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.

c. 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.

d. The Company shall maintain a ZERO TOLERANCE POLICY
regarding child labor, slave labor, forced labor, or any form of human trafficking.

iii.  Stakeholders and the general society

a. 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.

b. 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.

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.

1.4 SCREENING AND SCOPING OF ENVIRONMENTAL AND SOCIAL
IMPACT

(1) Approach for screening and scoping includes the following steps.

- Identifying the distinct project activities that could potentially produce an
interaction with the physical, biological, or social environment during each phase of the
project;

- Identifying the probable receptor types existing in the project area.
Receptors for the physical, biological, and social environments.

—  The creation of a matrix that lists the project activities against the likely
affected receptor types;

- The supporting explanation for ‘no interactions’ that were scoped out from
further assessment is provided in this Chapter; and

- An assessment of potential impacts interactions is provided in Chapter 4.
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(2) Result of Screening and Scoping

The project life cycle is separated into two major phases: pre-construction and
construction and operation. There are major actions that may affect specific E&S components
during various phases. Each E&S component's expected impact was assessed. Table 1.4-1
shows the outcome of the project's screening and scoping E&S impact. There were E&S
components identified as having no interaction or being unaffected by Project operations. The
following are the supporting explanations for the lack of interaction.

2.1) Construction Phase

e Geology/seismology: the construction of the Project will be
conducted above ground, which will not impact the geology. In addition, the Project site is not
situated near the active fault; hence, the project will not be affected by the earthquake.

e Hydrology: there will be minor site adjustment to consolidate
installation of ground-mounted solar modules and minor land use for building construction.
The water drainage condition during construction phase will remain the same as the existing
condition.

e Topography: the Project was designed to have minor modification to
the land slope and condition, such as grading and leveling.

e Indigenous people: there is no indigenous people in the subdistricts
where the Project is situated in.

e Physical and cultural heritage: there is no physical and cultural
heritage nearby the Project area.

o  Wate Use/ Electricity and Energy Use: during the construction phase
will rely on the supply of water and electricity from Provincial Water Authorities and
Provincial Electricity Authorities respectively with sufficient capacity. The impact on the water
and electricity use of the surrounding communities can be negligible.

2.2) Operation Phase

e Geology/seismology: the project's operations will take place above
ground, with no impact on the geology. Furthermore, the project site is not located near an
active fault, thus it will be unaffected by the earthquake.

e Air quality/noise: there will be no sources which will cause the
potential air quality and noise impacts.

e Topography: the Project was designed to have minor modification to
the land slope and condition, such as grading and leveling.

o Indigenous people: there is no indigenous people in the subdistricts
where the Project is situated in.

e Physical and cultural heritage: there is no physical and cultural
heritage nearby the Project area.

e Land Use: Even the operation of solar power plant was converted
from agricultural area, the surrounding areas still remain primarily agricultural. In such a
scenario, the overall land use will be limited to the converted area itself.

o  Water Use / Electricity and Energy Use: during the operation phase,
water and electricity will be supplied by Provincial Water Authorities and Provincial Electricity
Authorities respectively with sufficient supply capacity. The impact on the water and electricity
use of the surrounding communities can be negligible.
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TABLE 1.4-1

SCREENING AND SCOPING RESULT OF ENVIRONMENTAL AND SOCIAL
COMPONENTS FOR THE SKY POWER SOLAR POWER PLANT PROJECT

Project activities

E&S components affected by Project activities

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

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 for the Project in Table 1.4-1, the determination of project category
is as follows:

Environment: The Project has the potential to have an impact on
some environmental and social issues, particularly during the construction phase. Its effects
will typically be caused by constructing activity, worker consumption, and worker influx,
all of which will last about a year and can be readily addressed by mitigation measures.
Following that, the operations phase will focus on producing electricity from solar power.
The primary impact such as solid waste and wastewater will come from staff consumption.
Their management is governed by laws and regulations, and they can be minimized by
appropriate measures. As a result, the project is categorized as Category B.

Involuntary Resettlement: Involuntary Resettlement: the Project is situated on
land owned by Sky Power Co., Ltd., which was acquired through a willing-seller-willing-
buyer scheme. The price was negotiated until the landowners agreed to sell. The transaction
included payment and the official transfer of land ownership in the presence of Land Office
authorities. In addition, consultants interviewed the landowners about the land sale process.
Project officials approached landowners [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.] to discuss the purchase of the land for the installation of a solar power
plant. The land was sold [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.] after successful price negotiations. Prior to the sale, the land was used to grow
cassava. Following the sale, all landowners are not affected because they already have other
occupations, such as employees or government officials. As a result, there will be no
physical and economic displacement.

The transmission line for the project will be built within the right-of-way (RoW)
of public roadways, which will be overseen by the Provincial Electricity Authority (PEA).
The encroaching structures and agricultural areas within the RoW will be managed by PEA.
If the constructing method for the transmission line is necessary to clear encroaching
structures inside the right-of-way or causes concerns for nearby communities, PEA will
change the design of the construction approach. Furthermore, PEA has a policy that allows
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farmers to harvest crops in areas where power transmission poles will be constructed as
soon as feasible, according to the constructing schedule. This causes no physical
and economical displacement.

As a result, the Project can be classified as Category C regarding involuntary
resettlement.

Indigenous People: There are other sources indicating that "Thai Song Dam or
Lao Song is the name of Tai Dam ethnic group who originally settled alongside the Black
and the Red rivers of Northern Vietnam in Sipsong Chu Thai area called Muang Thang or
present-day Dien Bien Phu. Throughout the Thon Buri and early Rattanakosin periods,
several groups of Lao Song had migrated via LAO PDR, from where the word “Lao” in
“Lao Song” derived, to Thailand and lived there for more than 200 years. Thai Song Dam’s
unique tradition includes wearing mostly black clothes and their expertise in hand-weaving
exquisite “Suea” (a shirt or blouse) and “Pah Sinh” (a traditional wraparound skirt), the
costume clearly reflecting this ethnic group’s identity. Most of Thai Song Dam people in
Thailand live in Phetchaburi Province where their traditions, rites, and ceremonies are still
maintained strictly."

In the area of Sa Long Ruea subdistrict, there is an ethnic group, Thai Song Dam,
who lives in harmony in the communities with the locals, mostly can speak and understand
Thai language, and has equal rights to the locals. This is to say, Thai Song Dam is not
indigenous people, so the project can be categorized as Category C regarding indigenous
people.
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Sky Power Co., Ltd. Project Description
CHAPTER 2
PROJECT DESCRIPTION
2.1 PROJECT LAYOUT AND UTILIZATION

The Sky Power Solar Power Plant Project has a total area of 577,772.00 square
meter, which is located on land with 13 title deeds in Sa Long Ruea Subdistrict,
Huai Krachao District, Kanchanaburi Province (Appendix 2A). The project has already
purchased land [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.], as shown
in Figure 2.1-1. Most of the area is for power generation, accounting for 397,008.97
square meter or 68.71 percent, power generation control building 216.00 square meter or
0.04 percent, warehouse maintenance area 20.00 square meter or 0.003 percent, waste
storage area 20.00 square meter or 0.003 percent , admin office 80.00 square meter or
0.014 percent, green area 1,542.00 square meter or 0.27 percent, buffer area 17,002.09
square meter or 2.94 percent, switchyard or substation 1,599.00 square meter or 0.28
percent, empty space or road, walkways, or parking space 160,020.94 square meter or
27.70 percent, and other areas (ponds and existing drains) 236.00 square meter or 0.04
percent. More details are shown in Table 2.1-1. The diagram of land use is shown in Figure 2.1-2.

TABLE 2.1-1
LAND USE IN THE AREA OF THE SKY POWER
SOLAR POWER PLANT PROJECT

Land Use Proportion
Area Area size Percentage
(square meter) (%)
1. Power generation area 397,008.97 68.71
2. Power generation control building 216.00 0.04
3. Admin & Warehouse Maintenance & Waste Storage Area
3.1 Warehouse Maintenance area 20.00 0.003
3.2 Waste Storage area 20.00 0.003
3.3 Admin office 80.00 0.014
4. Green area 1,542.00 0.27
5. Buffer area 17,002.09 2.94
6. Wastewater treatment Area 0.00 0.00
7. Switchyard or substation 1,599.00 0.28
8. Empty space or roads, walkways, or parking space 160,020.94 27.70
9. Supporting areas and related to electricity generation 0.00 0.00
10. Others (ponds, existing drains) 263.00 0.04
Total 577,772.00 100.00

Source: Sky Power Co., Ltd., 2023
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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: TITLE DEED AREA OF THE SKY POWER SOLAR POWER PLANT PROJECT
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FIGURE 2.1-2: LAYOUT OF LAND USE OF THE SKY POWER SOLAR POWER PLANT PROJECT.
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2.2 PROJECT COMPONENTS

The Sky Power Solar Power Plant Project is a non-combustion power plant that
generates electric power from solar energy using photovoltaic technology or solar cells
installed on the ground system. Main equipment installed in the Project area includes PV
modules, inverters and transformers. The details of main technology and equipment can be
summarized below and the land acquisition for those components are presented in Table
2.2-1.

2.2.1 Power Generation Area

2.2.1.1 Photovoltaic Modules (PV Modules)

The Project will use monocrystalline silicon PV modules that have been tested
and certified with the IEC61215, IEC61730, ISO9001:2015, ISO14001:2015, ISO
45001:2018, or equivalent standards to ensure that its safety complies with the Thai
Industrial Standards Institute (TIS) or equivalent to international standards. In total,
there will be 113,854 PV modules. Each PV module has a peak power generation capacity
(Peak Power Watts: Pmax) of 605 watts (Wp), with a total installed capacity of 68.882
megawatts (MWp). A PV module is 2,465 mm in width, 1,134 mm in height, 30 mm
in thickness, and 34.6 kg in weight. Monocrystalline PV modules do not cause light
reflection. In addition, the installation angle is 11 degrees horizontally. So, it does not affect
the visibility of people living near the Project area. (Appendix 2B)

2.2.1.2 Mounting structure

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.

The PV module mounting structure is made of aluminum fixed with poles.
The beams are made of rustproof galvanized steel. This structure can withstand the force of
the wind speed not less than 30 meters per second. (Appendix 2C)

2.2.1.3 Inverters

Inverters convert the electric power generated from PV modules by turning direct
current to alternating current. The Project will use inverters that comply with the regulations
or requirements of the Provincial Electricity Authority and have passed the standards of
IEC62109, IEC61727, IEC62116, or equivalent standards. There will be 164 inverters, with
a capacity of 300.00 kVA each or equivalent. Total installed capacity of 49.200 megawatts
(MWp). The inverters are 1,048 mm in width, 732 mm in height, 395 mm in thickness, and
122 kg in weight. (Appendix 2D)
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TABLE 2.2-1
LAND ACQUISITION FOR PROJECT COMPONENTS
Project Component Location” Area % Total Mode of Land Acquisition Status of Land
Requirement | Project Area Acquisition
1. Power generation area Situated at the center of the 397,008.97 68.71 Willing-buyer-willing seller | Purchased by Sky Power
project site scheme Co.,Ltd. [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.]
2. Power generation control building Situated at the eastern of the 216.00 0.04
project site
3. Storage and maintenance area Situated at the eastern of the 120.00 0.018
project site
4. Green Area Situated at the eastern of the 1,542.00 0.27
project site
5. Buffer area (setback area from the | Next to the fence around the 25,057.50 3.825
project fence) project site
6. Switchyard/substation Situated in the southern part 1,599.00 0.28
of the project site
7. Internal roads, walkways, parking | Internal roads surround the 160,020.94 27.70
space or empty space project site and pass through
the center of the project site
8.  Other areas (ponds and existing drains) | Ponds is situated in the 263.00 0.04
southern part of the project site
9. Transmission Line Start from front of the project 1,732.5" | Not included in | Within RoW of public roads | The lands within RoW
to Bo Phloi substation and the project area were acquired by concern
U-Thong Substation authorities.
Total 577,772.00 100.00

Remark: *

See the project components in Figure 2.1-2.

**  The area requirement for transmission line is estimated from the area require for each utility pole’s foundation 0.9x2.2 sq.m. and 875 utility poles in total.
This area is within RoW of public roads, so it is not included in the project area.
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2.2.1.4 Transformers

Transformers convert electric power into high-voltage electricity to increase the
voltage enough to supply electricity. The Project will install one transformer of 55 megavolt-
amperes (MVA) and 17 transformers of 3.437 megavolt-amperes (MVA). (Appendix 2E)

2.2.1.5  Switch Gears

12 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 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 of 115
kV in order to supply power to EGAT (Figure 2.2-1). The total length of the transmission
line is 22.5 kilometers, from a substation in the Project area connecting to the existing 115
kV transmission system at the intersection of Highway 3443. However, the transmission line
considered as Associated Facility. The single line diagrams of PV modules are shown in
Figure 2.2-2. (Appendix 2F)
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FIGURE 2.2-1: ELECTRIC POWER GENERATION FROM SOLAR ENERGY
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2.2.1.7 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.

2.2.1.8 Communications

The project will coordinate with telephone and internet service providers to obtain
fixed line services and high speed internet or Broad Band Internet, including mobile phones
for communication within the organization with external agencies and the general public. In
addition, the project has provided an emergency communication system in the project's fire
prevention and suppression plan.

2.2.1.9 Site Security and Fencing

The project has a security fence surrounding the project area and there are
security guards located at the main entrance as shown in Figure 2.1-2.

In the project area where there are nearby public roads or adjacent areas to the
project area, the following actions will be taken:

(1) The boundary of the land connected to the public road, the project has
determined the construction of buildings by spacing them in accordance with the Building
Control Act, B.E. 2522, as shown in Figure 2.1-2.

(2) Areas adjacent to public areas between the project boundaries will not block
or restrict access to public areas and signs will be installed to clearly indicate the boundaries
of public areas.

2.2.1.10 Access Road

Transportation routes into the project area include National Highway No. 3443
(Talad Mai-Talung Nuea) and National Highway No. 3472 (U Thong-Talung Nuea). The road
is approximately 12 meters wide with two return traffic lanes of 3.50 meters (separating
directions) and The shoulder width is approximately 2.50 meters on each side, so there is no need
for road expansion.
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2.2.2 Transmission Line

The project will transport electricity to the Bo Phloi substation and U Thong
substation through 115 kV power lines the power lines will run from Sky Power Solar
Power Plant along the right-of-way (RoW) of the public road until they reach the existing
115 kV transmission line (TL) between the Bo Phloi substation and the U Thong substation,
a distance of approximately 22.5 kilometers (as indicated in Figure 2.2-3). 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. The Table 2.2-2 presents a comprehensive summary of transmission line.

TABLE 2.2-2
OVERALL PROJECT’S DESCRIPTION AND ASSOCIATED FACILITY
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 22.5
kilometers, starting from the project’s substation to the Bo Phloi substation
and the U Thong substation.

Components 1. Transmission Line: 400 square millimeters All Aluminum Conductor
(AACQ).
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.
Study area and affected 100-m. from the transmission line route, covering 5 villages Sa Long Ruea
villages Subdistrict, Huai KrachaovDistrict and 2 village in Nong Pradu Subdistrict,

Lao Kkwan District, Kanchanaburi Province.

Sa Long Ruea Subdistrict Administration Organization (SAQ)

- Village no. 12 Ban Krok Ta Pho- Village no. 1 Ban Sa Long Ruea
- Village no. 6 Ban Huai Luek - Village no. 2 Ban Phai Si

- Village no. 9 Ban Dong Rang

Nong Pradu Subdistrict Administration Organization (SAO)

- Village no. 9 Ban Hieng Ngam - Village no. 3 Ban Ta Lung Nuea
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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 2.2-4).

- 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 2.2-5).

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 2.2-6.

A new utility pole for
115 kV transmission

| Relocate 22-kV transmission
| lines to the new utility pole

FIGURE 2.2-4: AN EXAMPLE OF THE CONSTRUCTION OF UTILITY POLES
FOR 115 KV TRANSMISSION LINES TO REPLACE THE EXISTING PEA
UTILITY POLES.
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An existing utility pole for —
22 kV transmission lines A new utility pole for
— 115 kV transmission

FIGURE 2.2-5: AN EXAMPLE OF THE CONSTRUCTION OF UTILITY POLES
FOR 115 KV TRANSMISSION LINES IN THE SAME ALIGNMENT AS THE
EXISTING PEA UTILITY POLES.

Y

A new utility pole for
115 kV transmission

——

| An existing RoW of
a public road i

FIGURE 2.2-6: AN EXAMPLE OF THE CONSTRUCTION OF UTILITY POLES
FOR 115 KV TRANSMISSION LINES IN AREAS WHERE THERE ARE NO
EXISTING UTILITY POLES.
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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 1is 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):

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.]

2.2.2.3 Stakeholder Engagement for Transmission Line

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

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

e 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.
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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 RoW right-of-way or
generates disputes with neighboring residents, PEA will try to alter the design to avoid such
clearance. In the event that the removal of the 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 land 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) Incases 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:

e Hotline 1129
o Complaints via electricity billing officers or local electricity offices
e 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.

23 PROJECT ALTERNATIVES

2.3.1 Site Selection

The project developer has acquired the lands for Sky Power Solar Power Plant
Project through willing-buyer-willing-seller scheme [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.] 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 Tariff (FiT) for the year 2022-2030 for the group without
fuel costs, B.E. 2565 and according to the regulations of the Energy Regulatory
Commission Regarding the criteria for the preparation of the Code of Practice Report and
report the results of compliance with the Code of Practice For the operation of electricity
generation, B.E. 2565, stipulates that the project area must not violate any laws about the
location that is currently in effect, such as

1) The project must not violate the law on town planning

2) The project must not the law on the promotion and conservation of national
environmental quality.

3) The project must not violate the law on ancient monuments and antiques.
4) The project must not be contrary to the resolution of the Cabinet

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. The inspection provided the following results:

2.3.1.1 Compliance with the Relevant Laws
(1) Kanchanaburi Comprehensive Town Plan

Relevant laws have been reviewed to consider choosing the Project location.
It was found that the Project is located in the administrative area of Kanchanaburi Province.
Currently, the Department of Public Works and Town & Country Planning and the Office of
Public Works and Town Planning, Kanchanaburi Province, have set a comprehensive town
plan in the area of Kanchanaburi Province to be a framework for the development of all 4
areas as summarized in Table 2.3-1.
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TABLE 2.3-1
TOWN PLANS BEING IN EFFECT IN KANCHANABURI

Announced in

Type or name of town plans
b4 g the Royal Gazette

1. Ministerial Regulations on the Enforcement of the Town | Volume 136, Section 125 A
Plan of the Tha Muang Community, Kanchanaburi Province 22 November 2019
B.E. 2562 (2019)

2. Notification of the Ministry of Interior on the prescribing of Volume 135,
prohibited areas for construction, modification, or change of Special Section 290 D
use of certain or certain types of buildings in some areas in 16 November 2018
Kaeng Sian Subdistrict and Ban Kao Subdistrict, Mueang
Kanchanaburi District, Kanchanaburi Province

3. Ministerial Regulations on the Enforcement of the | Volume 134, Section 23 A

Kanchanaburi Provincial Comprehensive Plan B.E. 2560 24 February 2017
(2017)

4. Ministerial Regulations on the Enforcement of the Tha Ruea |  Volume 133, Section 108 A
Phra Thaen Comprehensive Town Plan, Kanchanaburi 21 December 2016

Province, B.E. 2559 (2016)
Source: The Office of Public Works and Town Planning, Kanchanaburi Province, April 2023

By inspecting the land use of the Project with the Bureau of National and
Regional Planning, the Department of Public Works and Town & Country Planning
(Appendix 2G), the Project is located in the Kanchanaburi provincial town plan area
under the Ministerial Regulations on the Enforcement of the Kanchanaburi Provincial
Comprehensive Plan B.E. 2560 (2017) around the number 3.2 (Figure 2.3-1). Land use
was determined for rural and agricultural areas (Green), which means the land shall be
used for agriculture or related use, habitation, commercial activities, educational
institutions, religious places, government offices, utilities, and public facilities. The list
that determines the type, kind, and category of prohibited plants attached to Kanchanaburi
Comprehensive Town Plan B.E. 2560 (2017) does not state to prohibit plant number 88
(1) solar power generating plants. Therefore, the Project is entitled to operate and is not
against the ministerial regulation.

(2) Other Relevant Laws

The Project has been certified that the Project site does not violate laws
Enhancement and Conservation of National Environmental Quality Act, and is not located
within or near a 1-kilometer radius of wildlife conservation areas, wildlife sanctuary areas,
national parks, ancient sites the compliance of project location to the law on city planning
and the law on the enhancement and conservation of national environmental quality in
accordance to the Regulation of the Energy Regulatory Commission with the criteria for
preparing a Code of Practice report and monitoring report for Electricity Generation Business
B.E. 2565 (2022).
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2.3.1.2 Reflective effect on the airport

The location of a solar power plant project must not cause any reflective effects
on the airport vicinity areas. Based on the examination, the Sky Power Solar Power Plant
Project is far from Kamphaeng Saen Airport, Nakhon Pathom Province, 36 kilometers
southeast. Therefore, the Project does not cause reflective effects on the airport.
In addition, there was no safety standard requirement in the Project area and surrounding

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 Table 2.3-2. 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.

233 Solar Resource and Supply

Solar energy is an important factor in the solar power generation system.
The project has studied the potential of solar power generation in the project site from the
solar energy potential map of Thailand based on satellite data as shown in Figure 2.3-2.
From the report of renewable energy in Thailand between 2019-2021 of the Department of
Alternative Energy Development and Efficiency, it was found that the annual average light
intensity in Sa Long Ruea subdistrict, Haui Krachao district, Kanchanaburi province is
about 18.0 MJ/square meter-day. Therefore, the areas that have the potential to generate
electricity from solar energy.
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TABLE 2.3-2

COMPARISON BETWEEN MONOCRYSTALLINE SILICON AND
POLYCRYSTALLINE SILICON

Monocrystalline Silicon Polycrystalline Silicon

- Best electricity generation - Produces less electricity than Monocrystalline
- Takes up little space - Takes up a lot of space

- Life span more than 25 years - Life span more than 25 years

- Shadows affect electricity generation - Shadows affect electricity generation

Source: Sky Power Co., Ltd., 2023
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24 PROJECT IMPLEMENTATION PHASING AND ACTIVITIES
24.1 Construction Phase

2.4.1.1 Project Area
The construction phase will take about 12 months, with a maximum of 551
workers on site at a given time. The contractor will procure all workers and provide a
worker camp with the proper welfare and environment as mentioned above. Construction
activities will include the following:
(1) Site Preparation
The preparation of the Project area and equipment installation takes place
within the Project's designated boundaries. Perimeter fences are constructed to prevent
intrusion and facilitate security management. Additionally, the site preparation is done by
land clearing, cut and fill method only within the designated boundaries. The construction
equipment used for site preparation is as follow:
e  Tracked excavator
e Dozor
e  Compactor
e Dump truck
(2) 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. The construction equipment utilized for this activity is as follow:
e  Excavator pile driver
e  Generator (4.5 kW)
(3) PV Module Installation
Once the mounting structured are completed, PV modules will be installed
and secured in place facing South with a 11-degree tilting angle. Each row is 1.7 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 11 degrees in a north-south direction.
(4) 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, the construction of the electrical switchyard or substation
area, and related support areas. During the construction activities for the building
foundation work will involve, excavation and piling activities; hence, the equipment used
for the construction is as follow:
e Hydraulic hammer rig
e  Concrete mixer truck
e Tracked excavator
o Cranes
e Dump truck

(5) 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.

PKS/ENV/P06111/Report/RE66071_CH 2 KCB1 Rev.05 (disclose) Page 2-21



IEE of Sky Power Solar Power Plant Chapter 2
Sky power Co., Ltd. Project Description

2.4.1.2 Camp Site

During the pre-construction phase, the labor camp will be established to house
labors imported by contractors from outside of the local areas. The project 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) contractor who will provide input and advice on
rental area 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 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

e  Clearly display signs indicating residential areas.

e Equip sturdy and secure fences around the residential areas.

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

e Provide adequate parking spaces for the number of residents.

e Implement security systems and closed-circuit television.

e Appoint a supervisor to oversee the accommodation area.

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

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

(2) Accommodation

e 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.

e 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.

e 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.

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

(3) 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:

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

— 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).

— 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.

- 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.

(4) 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.

(5) Water Use

Provide clean and sufficient water for worker consumption.

(6) Drinking Water

Drinking water for workers must be clean.

- If bottled water are provided, the manufacturing company must meet
the quality standards for drinking water as required by the law or
international standards.

- 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.
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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.

(7) 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.

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.

Ensure clear contact information for the medical facility is available in
easily visible areas.

Provide transportation with readiness at all times for transporting
workers to the medical facility.
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(11) Fire Prevention

o 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).

e 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).

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

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

e 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 installed equipment will generate electricity for 25 years according to their
useful lifetime. The operation will require 5 persons to administer the electric power
generation from solar energy and security guards. Their regularly duties are as the
following.

(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 employ 20 workers from outsource to clean the
solar panels an average of twice a year or as needed. Cleaning will be done manually by
using water spraying methods. The Project shall source water for cleaning from the regional
water supply, Provincial Waterworks Authority (PWA), Lao Khwan Branch.. However,
Solar module cleaners do not work permanently at the Project site since the Project will
clean the panels two times a year, taking about 60 days each time. Therefore, in the
operation phase, there will be a maximum of 25 workers on some days.

Table 2.4-1 presented the project timeline of the key activities of the project.
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TABLE 2.4-1

ACTION PLAN OF THE SOLAR DEVELOPMENT POWER PLANT PROJECT

Duration Month
Activities (month)
3 4 5 6 10 | 11 [ 12 (13 |14 [ 15|16 | 17 | 18 | 19 | 20 | 21
1.  Design Work 2 < >
2. Preparation of the CoP and ESA Report 7 <
3. Obtaining permission from relevant < <
authorities 3
4. Construction works 12 <
4.1 Detail Engineering design 2 < >
4.2 Equipment transportation 5 <
4.3 Building construction and civil < >
engineering 5
4.4 Installation of PV modules 4 >
4.5 Installation of inverters, solar panels, B >
and batteries 7
4.6 Installation of power plant equipment < >
and transformers 4
4.7 Installation of utilities (fire 2 P -
prevention, lighting, and water) D "
5. System testing and commissioning 2 < >

6.  Connecting to power grid

Source: Sky Power Co., Ltd., 2023
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2.5 UTILITY SYSTEMS

2.5.1 Water Use
(1) Construction Phase

In the construction phase, the Project will obtain water by purchasing from
Provincial Water Authority, Lao Khwan Branch (Appendix 2H) to serve the needs of the
Project, which uses water for the following construction activities.

—  Spraying the area and cleaning tires consume about 40.00 m?/day.

~  Cleaning equipment and tools consume about 10.00 m*/day.

—  Consumption of construction workers requires about 38.57 m®/day.
This is calculated based on the maximum number of workers (551 persons), where one
person consumes 70 liters a day (Kriengsak Udomsinrot, 1996).

Therefore, the estimated maximum amount of water consumption is 88.57
m®/day. The water balance chart is summarized in Figure 2.5-1, and the details of water
consumption are in Table 2.5-1.

(2) Operation Phase

In the operation phase, the Project will obtain water by purchasing from
Provincial Water Authority, Lao Khwan Branch to serve the needs of the Project operation,
which uses water for the following activities.

1. The water for consumption has the maximum volume of 1.75 m?/day.
The details are explained below.

e Employees administering the electric power generation from solar
energy and security guards (5 persons) will consume a maximum of 0.35 m>/day. (This is
based on the assumption that one person consumes 70 liters a day (Kriengsak Udomsinrot,
1996)).

e PV module cleaners (20 persons) will consume a maximum of 1.40
m®/day. (This is based on the assumption that one person consumes 70 liters a day
(Kriengsak Udomsinrot, 1996)).

2. Water for cleaning PV modules: The Project will have 113,854 PV
modules, with a cleaning plan of two times a year (no cleaning in the rainy season). Each
cleaning time takes 60 days, using the rate of 1.5 liters/panel/time. Therefore, the required
amount of water is 2.85 m*/day.

3.  Water for watering plants in the green area covering 0.96 rai (1,542
sq.m.) This activity will require water of about 2.62 m*/day (based on the rate of 1.70
liters/sq.m. - day (Mansin Tanthulawet, 2542)).

Therefore, it is estimated that the maximum water demand is about 7.22
m’/day. The water balance chart is summarized in Figure 2.5-2, and the details of water
consumption are in Table 2.3-1.
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TABLE 2.5-1
THE AMOUNT OF WATER USED IN THE PROJECT IN
THE CONSTRUCTION AND OPERATION PHASES

Details of water use Amount
(m’/day)
Construction Phase
1. Water for construction activities
1.1 Spraying the area and cleaning tires 40.00
1.2 Cleaning equipment and tools 10.00
2. Consumption of workers (551 people) 38.57
Total in the construction phase 88.57
Operation Phase
1. Water for consumption
1.1 Employees administering the power generating system 0.35
(5 people)
1.2 PV module cleaners (20 people) 1.40
2. Water for cleaning PV modules (2 times/year, using 1.5 2.85
liters/panel/time
The number of PV modules: 113,854
3. Watering plants 2.62
Total in the operation phase 7.22

Source: Sky Power Co., Ltd., 2023
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Unit: m*/day

Buy water from Provincial Water Authority, Lao Khwan Branch

40.00 88.57

Water storage tank

48.57

48.57 Loss 771
0ss 7.
40.00 10.00 3857 }'
v

Construction activities Consumption of workers
(Cleaning equipment and tools)

-

Spraying the ! 10.00 30.86
area and |
cleaning tires \ 4 .
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' i 30.86
| 10.00
5 v
v

Local authorities pump wastewater

Agencies licensed b t
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agencies take it for proper disposal

Remark: —® Clean water for consumption
Wastewater
Loss: Amount of wastewater from consumption based on the calculation (Thongchai Phansawat, 1987)

Source: Sky Power Co, Ltd., 2023

FIGURE 2.5-1: WATER BALANCE CHART IN THE CONSTRUCTION PHASE
OF THE SKY POWER SOLAR POWER PLANT PROJECT
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it 3
Buy water from Provincial Water Authority, Lao Khwan Branch Unit: m*/day

v 722
i 175 2.85 2.62
Water for cleaning PV -
| Water storage tank | modules Watering plants
l 1.75
Loss 0.35 !
Worker consumption ] : 2.85
L 140 let it evaporate
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v
Septic tank
L 1.40
A

Local authorities pump wastewater

Remark:  —p Clean water for consumption
---» Wastewater
Loss: Amount of wastewater from consumption based on the calculation (Thongchai Phansawat, 1987)

Source: Sky Power Co, Ltd., 2023

FIGURE 2.5-2: WATER BALANCE CHART IN THE OPERATION PHASE OF
THE SKY POWER SOLAR POWER PLANT PROJECT

2.5.2 Electricity Use
(1) Construction Phase

In the construction activities of the Project, some equipment or machines will
use electricity from the Provincial Electricity Authority, Lao Khwan District Branch,
Kanchanaburi. The power demand during the construction phase is not high. The Provincial
Electricity Authority, Lao Khwan District Branch, Kanchanaburi, has the capacity to
adequately supply the power.

(2) Operation Phase

Electricity use during the operation will use electricity from the Provincial
Electricity Authority. Most of the activities are office and lighting systems.
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253 Water Drainage System and Flood Prevention System
(1) Construction Phase

The Project construction takes about 12 months. Most of the Project areas are
for power generation where PV modules are installed, including empty space, roads,
walkways, and parking areas. These areas are kept to the same condition in terms of water
drainage as before initiating the Project. The Project will modify only 1,935.0 square meter
or 0.34% of the entire Project area, particularly the power generation control building, storage
areas of spare parts, tools, materials, waste, and maintenance, the switchyard or substation,
and supporting area related to power generation. Land modification may change the water
drainage of the area. Therefore, the Project will provide temporary drains in such areas to
collect and drain water to the clarifier in the Project area.

(2) Operation Phase
1) Non-contaminated rainwater

The Project will modify land only at the power generation control
building, storage areas of spare parts, tools, materials, waste, and maintenance, the
switchyard or substation, and supporting area related to power generation, which covers
only 1,935.0 sq.m. or 0.34% of the entire Project area. This may change the water drainage
capacity in such areas from before the Project development. That is, the amount of non-
contaminated rainwater will increase after developing within three hours by 183.59 m°.

Therefore, the Project has designed a clarifier pond with a capacity of
250.00 m? to collect rainfall in the Project area for 3 hours and will control the rainfall
drainage rate from the Project area not to exceed the current drainage rate. The calculations
of the size of the Project’s clarifier are shown in Appendix 21.

2) Contaminated rainfall

Contaminated rainfall in the Project area is caused by the rainfall around
the 55-MVA transformers. One transformer requires an installation area of 37.50 m?.
It 1s important to collect rainfall in that area to prevent contaminating outside areas.
The amount of oil-contaminated rainfall that may occur at the transformers can be
calculated using the rational method described below.

Q = 0278CIlA
Where Q = Rainfall flow rate (m?/sec)
C = Coefficient of rainfall flow rate (C =0.9)
I = Average rainfall intensity in the 25-year period = 114.4 m/hr.

(Source: Frequency Analysis of Maximum Rainfall for Each
Period at K.27 C. KanchanaBuri (1970-1988), titled “The
relationship between rain intensity-period-rain frequency and
the percentage of distribution of the maximum rainfall in the
24-hour period in the western region”, Royal Irrigation
Department, Ministry of Agriculture and Cooperatives, 2001)

A = Area of the transformers
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Contaminated rainfall around a 55 MV A transformer with an installation area of
37.50 sq.m.

0.278x0.9x 114.4 x 0.0000375
0.001073 m?/sec

Q

The period of rainfall contaminated with oil is in the first 30 minutes. Therefore,
the amount of rainfall contaminated with oil can be calculated as follows.

Oil contaminated rainfall = 0.001073 x 60 x 30
= 1.93 m?/30 minutes

Therefore, the rainfall at a 55-MVA transformer will contain oil-contaminated
rainfall of 1.93 m*/30 minutes. The Project shall contain contaminated rainfall in the dike
near the transformers, with a capacity not less than the amount of rainfall, before sending
to the soil sump to separate oil from the water. After that, the Project will contact an
authorized agency for proper disposal.

254 Transportation
(1) Construction Phase
In the construction phase of the Project, construction materials, machines,
equipment, and workers will be transported to the Project area. The materials may
temporarily increase the traffic on Highway No. 3443, which is transportation of labors and
materials of the Project area, during certain periods of time.

The increase in traffic will be caused by:

1) 18-wheel trailer trucks for transporting PV modules, inverters, and
transformers (4 trips a day) However, the project has stipulated that transportation will
only occur during daylight hours for a total of 8 hours per day, avoiding peak hours from
07.00 am-08.00 am and 04.00 pm-06.00 pm.

2) 6-wheel trucks for transporting construction materials (8 trips a day)
However, the project has stipulated that transportation will only occur during daylight
hours for a total of 8 hours per day, avoiding peak hours from 07.00 am-08.00 am and
04.00 pm-06.00 pm.

3) 6-wheel trucks transporting sewage (4 trips a week)

4) 6-wheel trucks transporting construction workers (36 trips a day)
during 07.00 am-08.00 am and 04.00 pm-06.00 pm.

5) 7-passenger car (2 trips a day)

6) Water trucks containing 18,000 liters of water (10 trips a day)

(2) Operation Phase

Regarding traffic control in the Project area, the Project will manage one-
way traffic. The area will be restricted, with vehicles being allowed to enter and exit only
the authorized areas, such as employee vehicles, visitor vehicles, garbage trucks, sewage
trucks, and water trucks. They will enter the Project area only as necessary. The
transportation estimate is explained below.
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1) Employees administering power-generating systems will use about 5
vehicles a day (10 trips a day).

2) Transportation of PV module cleaners will use one medium-sized bus
per day (2 trips per week) will run round trips for staff involved in maintenance and
inspection during peak hours (dry season) (07.00 am-08.00 am and 04.00 pm-06.00 pm).

3) Transportation of solid waste for disposal will use one 6-wheel truck
per month (2 trips per month). 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).

In summary, during the operational phase, there will be a maximum of 6
vehicles (12 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 5 vehicles (10 trips per day).

2.6 ENVIRONMENTAL MANAGEMENT

2.6.1 Air Quality
(1) Construction Phase

Activities during the construction phase that contribute to air pollution
include preparing the area for solar panel installation, constructing buildings, and various
public utility systems, as well as transportation for construction equipment and personnel
transportation. These activities can generate dust and particulate matter dispersion. Thus,
the project will conduct water spraying on the construction area to prevent the dispersion
of dust and particulate matter and minimize the impact on nearby residential areas.

(2) Operation Phase

During the operation phase of solar power plant, it does not cause any air
and noise pollution.

2.6.2 Noise
(1) Construction Phase

Activities in the construction phase that might cause noise are land clearing
for the power generation control building, spare parts, material, waste storage area and
maintenance area, the switchyard area or substation, and power generation supporting area
and related areas, the construction of structures and buildings, which will take place for a
short time. Installation of PV modules on the ground will cause low noise during the
installation because the Project will use screw piles, which generate low noise compared to
typical piles. Construction activities or the use of machinery and equipment that generate
loud noises are prohibited between 08:00 am and 07:00 pm. Furthermore, the project has
prepared personal protective equipment (PPE) such as earplugs and earmuffs to protect
workers from potential hazards and excessive noise exposure.

(2) Operation Phase
The power generation process of the Project is to generate electric power from

PV modules or solar cells, which does not generate noise impact on the communities and
sensitive receptors.
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2.6.3 Water Quality
(1) Construction Phase

Wastewater from construction activities occurs at a maximum of
approximately 40.86 m?/ day as presented in Table 2.6-1.The details are as follows:

1. Effluent from cleaning equipment and tools, approximately 10.00 m*/ day
will be collected at the clarifier to separate water and grease before sending it to be disposed
of outside the Project by agencies authorized by government agencies.

2. Wastewater from the consumption of workers occurs at a maximum of
30.86 m?/ day. This is calculated from the maximum number of workers at 551 people
(assuming that wastewater is 80% of consumption water at 38.57 m’/ day (Thongchai
Phansawat, 1978)). The Project will treat wastewater using a septic tank provided by the
contractor. Regarding treated wastewater and sewage, the contractor will contact local
agencies for proper disposal according to the guidelines specified in the Public Health Act
B.E. 2535 (1991) and the Ministerial Regulations on Sewage Management Hygiene B.E.
2561 (2018).

(2) Operation Phase

The effluent generated during the operation period comes from water
consumption activities as shown in Table 2.6-1, including:

1. Wastewater from consumption (calculated from 80% wastewater
generation rate of the amount of water used (Thongchai Phansawat, 1987)).

- Employees in charge of the Project's solar power generation system
and the Project's security staff (5 people) generate 0.28 m® of wastewater per day. This is
based on the amount of water used 0.35 m? per day.

—~ PV module cleaners (20 people) generate 1.12 m? of wastewater
per day. This is based on the amount of water used 1.40 m? per day.

Therefore, in the operation phase, there will be a maximum staff of the
Project of 25 people per day, including the Project staff and PV module cleaners. They
will generate wastewater from water consumption of 1.40 m? per day from the
consumption of 1.75 m? per day. Such wastewater will be collected in the septic tank.
Treated wastewater and sewage will be pumped out and disposed of by local agencies,
according to the guidelines specified in the Public Health Act B.E. 2535 (1991) and the
Ministerial Regulations on Sewage Management Hygiene B.E. 2561 (2018).

2. Wastewater from cleaning PV module is about 2.85 m* per day (panel
cleaning two times a year). This proportion of wastewater is chemical-free, but
contaminated with dust particles. It will be left to evaporate or seep into the ground
naturally without affecting the quality of surface water.
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TABLE 2.6-1
WASTEWATER MANAGEMENT IN THE CONSTRUCTION
AND OPERATION PHASES
Amount Wastewater Management
Source

(m%/day)
Construction Phase
1.Effluent from cleaning equipment and 10.00 Collect wastewater into a settling tank
tools for sedimentation before further

utilization.

2. Wastewater from the consumption of 30.86 Coordinate for authorized waste
workers collection vehicles from local

authorities to enter and conduct waste
collection and disposal activities.

Total in the construction phase 40.86

Operation Phase

1. Wastewater from consumption 1.40 Coordinate for authorized waste
collection vehicles from local
authorities to enter and conduct waste
collection and disposal activities.

2. Wastewater from cleaning PV 2.85 Left to evaporate or seep into the

module ground naturally

Total in the operation phase 4.25

Source: Sky Power Co., Ltd., 2023

2.6.4 Solid Waste
(1) Construction Phase

Solid waste generated during construction mainly consists of the following:

e Solid waste from consumption of construction workers, such as food
scraps, plastic bags, and paper waste, is estimated to amount 468.35 kilograms per day from
the maximum of 551 workers per day (the rate of waste generation is 0.85 kg. per person per
day (Kriengsak Udomsinrot, 1994)). The Project will provide sufficient garbage bins at
various points for Sa Long Ruea Subdistrict Municipality’s garbage truck to pick it up for
disposal outside the Project area.

o  Construction waste, such as plastic scraps, scrap wood and scrap metal,
is expected to be approximately 23.16 tons per year. The contractor will collect recyclable
waste and resell it to a scrap dealer. Non-recyclable or hazardous waste will be collected in
suitable containers, and the contractor will contact the waste disposal agency authorized by
the Department of Industrial Works for proper disposal.
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(2) Operation Phase

Solid waste generated during the operation phase mainly consists of the
following:

e Solid waste from consumption of the Project staff and PV module
cleaners, such as food scraps, plastic bags, and paper waste, is estimated to amount 21.25
kilograms per day from the maximum of 25 people per day (the rate of waste generation is
0.85 kg per person per day (Kriengsak Udomsinrot, 1994)). The Project will provide
sufficient garbage bins at various points for Sa Long Ruea Subdistrict Municipality’s garbage
truck to pick it up for disposal outside the Project area.

e  Waste from power generating systems and scheduled maintenance, such
as used lubricant, is expected to amount 238 kilograms a month or 2.9 tons a year. This type
of waste will be collected in a tightly closed container kept in an area of about 20 square
meter in the office and storage area (Figure 2.6-1). Waste disposers holding a license from
the Department of Industrial Works will be contacted for disposal outside the Project area.

e PV modules used in this Project have a lifespan of 25 years. In case of
damage or deterioration, the Project will send the damaged parts for disposal outside the
Project area by disposers holding a license from the Department of Industrial Works.

e Rainwater contaminated with oil at the transformer: Rainwater
contaminated with oil in the first 30 minutes will be collected in the dike and sent to the oil
sump to separate the oil from the water. An agency licensed by the Department of Industrial
Works will be contacted for proper disposal.
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Source: Sky Power Co., Ltd., 2023
FIGURE 2.6-1 WASTE STORAGE AREA WITHIN OFFICE BUILDING AND
MATERIAL STORAGE
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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.

o Occupational health is the first priority of all personnel of the
Company.

o 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.

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

o Personnel of the Company shall consider about the safety of
themselves, colleagues, and the Company’s assets throughout the
operating period.

e 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 will comply with requirements, regulations, and obligations
throughout the construction phase. Occupational health, safety and environment programs
will be implemented in the preparation of occupational health and safety requirements as a
standard for the contractor. The contractor must agree to perform the work in accordance
with the Company's policy and relevant regulations, laws, and rules. There are guidelines for
the contractor as follows.

(1) The Project determines working conditions in the agreement with the
construction contractor and the team working within the Project and enforces occupational
safety, health, and working environment measures both in the design, construction, and
operation to comply with laws, standards, and regulations on occupational health and safety.

(2) The contractor must prepare workplace safety plan for the construction
and propose it before starting construction activities.
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(3) The contractor of the Project must establish an occupational safety and
health working environment committee in accordance with the guidelines set forth in the
relevant Ministerial Regulations. The occupational safety, health and working environment
manager will report directly to the top management of the Project and hold a meeting of the
said Committee at least once a month to evaluate the results and suggest solutions to the
problems.

(4) The contractor shall provide basic personal protective equipment (PPE),
including safety helmets, safety boots, and safety goggles, to all construction workers and
specific PPE for working conditions and risks that may arise due to the nature of work, at the
quantity which complies with the legal requirement. The quality of PPE shall comply with
the standard set forth in the Notification of the Department of Labor Protection and Welfare
on Standards for Personal Safety Protection Equipment B.E. 2554 (2011).

(5) The contractor shall put on warning signs in the construction areas,
dangerous areas, and areas that require entrants to wear PPE.

(6) The contractor shall establish a permit system to grant permission to
perform certain types of work as required by law.

(7) The contractor shall prepare a coordination plan with the local
firefighting unit in preparation for emergency response.

(8) The contractor shall prepare first-aid kits, basic medicines, and
emergency vehicles according to the Ministerial Regulations on the provision of welfare in
the workplace B.E. 2548 (2005)

(9) The contractor shall provide adequate utilities for construction workers
according to the sanitation principles, such as clean drinking water and restrooms.

(10)In case the contractor provides a worker camp, the contractor must
comply with the Notification of the Labor Welfare Committee on Standards of Residence as
Labor Welfare for Employees in the Type of Construction Business B.E. 2559 (2016)

(2) Operation Phase

The Project establishes occupational safety and health in the operation
phase. The occupational safety, health, and working environment policy was determined
to comply the guidelines set forth in the Occupational Safety, Health, and Environment Act
B.E. 2554 (2011) and the Labor Protection Act B.E. 2541 (1998). The safety action plans
are established as follows:

(1) The health plan on industrial hygiene consists of a survey on industrial
hygiene, preparation of an annual audit plan for industrial hygiene, analyzing the audit
results and follow-up on corrections, and summarizing the performance of occupational
health.

(2) The health examination, evaluation, and monitoring plan includes
physical examinations based on the risks specified in the ministerial regulation on the
prescribing of the standard for physical examinations of employees performing risky tasks
B.E. 2563 (2020) for all employees in order to prepare an industrial hygiene plan.

(3) A preventive plan for the working environment includes safety
measures for noise and hazard risks to prevent harm to operators. This also complies with
relevant legal requirements, such as the Notification of the Ministry of Industry on Safety
Protection Measures in Factory Operations Regarding Working Environment B.E. 2546
(2003).

(4) Fire prevention and suppression plan: The Project must prepare an
action plan in accordance with the guidelines specified in the Ministerial Regulations
prescribing standards for the management and implementation of occupational safety,
health, and working environment related to fire prevention and suppression B.E. 2555
(2012) and the Notification of the Ministry of Industry on Fire Prevention and Suppression
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in Factories B.E. 2552 (2009). Some measures are, for example, the installation of fire
prevention and suppression equipment that is sufficient and in compliance with
international standards, as well as the annual fire drill.

Additionally, the project will coordinate with relevant agencies in the area
to provide support in case of severe emergencies that cannot be controlled. This support
may include additional equipment and personnel to assist in suppressing the incident. The
project will ensure that all fire extinguishing equipment, including portable fire
extinguishers, is regularly inspected and maintained to ensure its immediate usability
during an emergency. The installation of this equipment will be done in various areas within
the project area, such as office buildings, building control systems, electricity production
areas, and electrical transformers. The design of the equipment will meet the standards set
by the Engineering Institute of Thailand under His Majesty the King's Patronage (EIT) and
the National Fire Protection Association (NFPA).

2.8 COMMUNITY RELATIONS

Project implementation may cause both direct and indirect impacts on the
environment and well-being of surrounding communities. With the aims for sustainable
development and fostering understanding with the communities, the project has
established an action plan to enhance knowledge and understanding about the project.
This will strengthen confidence in the development of the project, as well as enable
community benefit or activities support for local communities starting from the pre-
construction phase to the operation phase. The project has prepared guidelines for the
implementation in each aspect as follows.

(1) Environmental conservation programs e.g., school in power plants project,
environmental site visit project or supporting environmental activities of the community, etc.

(2) Programs relevant to society, child and youth e.g., supporting the activities
of educational institutions in the area and supporting sports activities, etc.

(3) Health programs e.g., the Village Health Volunteer Potential Development
project (VHV5s), etc.

(4) Cultural and tradition programs e.g., supporting the Kathin ceremony,
supporting Songkran traditions, etc.

Example of Future CSR Plan is 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 1. To provide the community To be determined CSR Department
project visits and trips to visit and provide 3-kilometer from the with knowledge and
project learning knowledge about the Solar project boundary understanding of the project's

project. 2. Educational Institutions operations, including the
3. Relevant Agencies project's environmental
management.
2. To disseminate project
information.

- Education Zone Conduct activities to provide | Educational Institutions 1. To provide the community To be determined CSR Department and

within the power plant | knowledge and visit the within a 3-kilometers from with knowledge and the Project
production processes of the the project boundary understanding of the project's
project, as well as energy- operations, including the
saving methods. project's environmental
management.
2. Promote campaigns on
energy conservation.

- Supporting Conduct activities to provide | Educational Institutions 1. To provide the community To be determined CSR Department and
community knowledge and visit the within a 3-kilometers from with knowledge and the Project
environmental production processes of the the project boundary understanding of the project's
activities project, as well as energy- operations, including the

saving methods. project's environmental
management.
2. Promote campaigns on
energy conservation.
2. Social, Child, Youth

- Supporting Support teaching and Educational Institutions To support teaching materials To be determined CSR Department
educational institution | learning materials and within a 3-kilometers from
activities activities for educational the project boundary

institutions.
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TABLE 2.8-1

EXAMPLE OF FUTURE CSR PLAN (CONT’D)

Activities Implementation Target Group Objectives Budget Responsible Parties
- Supporting sports Support sports equipment Communities within a 3- To promote physical exercise. To be determined CSR Department
activities and school sports budget. kilometer from the project
boundary
- Supporting National Support budget and gifts for | Communities within a 3- To build good relationships with To be determined CSR Department
Children's Day National Children's Day kilometer from the project | the community.
activities activities. boundary
3. Health
- Village Health Support training sessions Health Promoting Hospital | 1. Promoting health awareness To be determined CSR Department
Volunteer (VHV) and provide support for and VHV within a 3- among the community
Development Project | basic health examination kilometers from the project members.
equipment. boundary 2. Encouraging comprehensive
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 kilometer from the project | perpetuating local traditions.
cultural and traditional | and 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 To be determined CSR Department
Songkran Festival activities and support kilometer from the project and perpetuating local
events drinking water for public boundary traditions.

service points.

2. To be part of creating road
safety during festivals.
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2.9 ENVIRONMENTAL AUDIT COMMITTEE

The project will establish an environmental audit committee to enhance
confidence and disseminate clear and continuous project information. In addition, the
project recognizes the importance of the environment and well-being of the communities,
therefore the community is encouraged to be a part in the environmental impact monitoring
both during the construction phase and the operation phase. The establishment of the
committee will be completed at least 1 month before construction to be a center for
communication, monitoring, inspection, control and concerns reduction. This will enable
clear understanding and ensure that the communities and the project co-exist in harmony.
The objectives of the establishment of the Environmental Audit Committee, including the
structure and authority of the committee are as follows.

(1) Objectives

a) To publicize, enhance understanding and good relations related to
operations related to the environment of the project to the surrounding communities
through the Environmental Audit Committee.

b) To be a communication channel between the communities and the project
for complaints and opinions receiving on the project implementation.

c¢) To have a central organization representing surrounding communities and
related government agencies with an authority to inspect and consider the complaints of
surrounding communities regarding the project environmental impacts.

(2) Structure of the committee
The Environmental Audit Committee consists of members from different
sectors, including representatives of the public, representatives of government agencies, a
qualified expert, and the Company’s representative. Representatives of the public shall
account for at least half of all the Committee members. The total number of Committee is
26 members. The details are as follows:

a) Public sector representative committees are nominated from each
subdistrict or municipality in a radius of 3 kilometers from the Project boundaries in Huai
Krachao District and Lao Khwan District, Kanchanaburi Province. The members include:

e 7 public sector from public representatives from Sa Long Ruea
Subdistrict, Huai Krachao District, Kanchanaburi Province

e 4 public sector from public representatives from Wang Pai
Subdistrict, Huai Krachao District, Kanchanaburi Province

e 3 public sector from public representatives from Nong Pradu, Lao
Khwan District, Kanchanaburi Province

b) State representative committees are as follows.
e I representative from Huai Krachao District, as the Project location

e 1 representative from local administrations in the Project area and
a radius of 3 km from the Project boundaries (a member for each agency)

- Arrepresentative from Sa Long Ruea Subdistrict Municipality,
Huai Krachao District, Kanchanaburi Province

- A representative from Wang Pai Subdistrict Administrative
Organization, Huai Krachao District, Kanchanaburi Province

- A representative from Nong Pradu Subdistrict Administrative
Organization, Lao Khwan District, Kanchanaburi Province
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e A director of the Subdistrict Health Promoting Hospital (SHPH) of
the project area

e 1 representative from educational institutions in the project area
e 4 additional state representatives, 1 representative per organization
- A representative from Kanchanaburi Provincial Office of Industry

- A representative from Kanchanaburi Provincial Office of
Natural Resources and Environment

- Arepresentative from Kanchanaburi Provincial Office of Energy

- A representative from the Office of the Energy Regulatory
Commission Area 9, Kanchanaburi

¢) 1 honorary committee
d) 1 company representative committee

(3) The committee nomination process is described as follows.

a) Public sector representative committee
The nomination of representatives from the public sector shall be in
accordance with the requirements or methods or practices of each subdistrict or
municipality, which might be election or nomination.
b) Committee qualifications
o  Public sector representative committees must be qualified as follows.
- Minimum age is 25 years old on the date of nomination or election
and must not be disqualified as follows.
=  Having inappropriate behavior, being malfeasant, being
sentenced to bankruptcy or being sentenced to imprisonment by a final judgment except
for a petty offense or an offense committed through negligence.
»  Being a person of unsound mind or having mental insanity
or was ordered by the court to be an incompetent or equivalent to incompetent person.
- Being listed in the household registration in that sub-district area
at least one year prior to the nomination date.

« State representative committees

The committees are nominated from the government agencies and
local administrative organizations within the project area and the area within a radius of 3
kilometers from the project boundary.

o Honorary committee

There will be 1 honorary committee collaboratively nominated by
the public sector representatives committee and company (Sky Power Co., Ltd.,)
representative committee.

Qualifications of honorary committee
- Minimum age is 30 years old on the date of nomination.

- Processing knowledge and capability to monitor environmental
impacts or any aspect related to the operation or having appropriate behavior or being approved
or respected by the public.

- Must not be disqualified as follows.
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=  Being malfeasant, being sentenced to bankruptcy or being
sentenced to imprisonment by a final judgment except for a petty offense or an offense
committed through negligence.

=  Being a person of unsound mind or having mental insanity
or was ordered by the court to be an incompetent or equivalent to incompetent person.

« Company representative committee

The company representative committee is nominated by Sky
Power Co., Ltd.

(4) Terms of Committee
a) The term of office of the committees is 4 years from the date of

appointment with a limitation to 2 consecutive terms.

b) Atthe end of the term, if the nomination of new committee appointment
has not been proposed, the committee who retired by rotation shall remain in office for
continuous duties until the nominated or newly appointed committee members undertake
their duties. The temporary duties must not exceed ninety days from retirement by rotation
date.

¢) In the case of termination before the end of the term, the nomination
and appointment of a committee of the same category shall be carried out within forty-five
days from the termination date. The nominated or appointed committee shall hold the
position in place for the remaining term of the replaced committee.

d) In the case of termination before the end of the term where the
remaining term is less than ninety days, nomination or appointment of the new committee
may not be executed. The board of committee will consist of the remaining committee
members.

e) Addition to the retirement by rotation, the committee be terminated
when:

o Death

o Retirement

o Having inappropriate behavior while holding the committee
position e.g., not attending the meeting for 3 consecutive times without reasonable cause.
or malfeasant or having lower competency to perform committee duties and being
dismissed by majority of the board of committee.

« Being sentenced to bankruptcy or being sentenced to imprisonment
by a final judgment except for a petty offense or an offense committed through negligence.

« Being a person of unsound mind or having mental insanity or was
ordered by the court to be an incompetent or equivalent to incompetent person.

f) For meeting frequency, the committee meeting must be attended by not

less than half of the total number of the board of committee for constitution of a quorum.
The meeting will be held every six months. In case of urgency, the meeting can be held
before the general schedule if half of the board of committees resolve to summon the
meeting.

g) The decision of the meeting shall be made by a majority of votes. One
committee can cast one vote. If the votes are equal, the chairman of the meeting shall cast
an additional vote as a casting vote.
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(5) Power and duties arc as follows:

a) Establish guidelines and procedures for monitoring the environmental
impact of the project.

b) Gather complaints, consider and make a decision on the complaints and
suggestions of the public sector regarding the environmental impacts from the construction
and operation of the project.

c) Give an opinion or proposal for the project improvement or
modification to be in line with the requirements set out in the project's Code of Conduct
(CoP) report.

d) Make recommendations to government agencies for the project
improvement or modification to be in line with the requirements set out in the project's
Code of Conduct (CoP) report.

e) Appoint assistants as appropriate.

f) Establish a good understanding between the community and the project.
and coordinate with relevant agencies.

g) Assess environmental quality according to the environmental preventive
and corrective measures and the environmental monitoring measures of the project.

h) Conduct site visit to inspect the construction and various operations of
the project.

1)  Publicize accurate project information to the public.

j)  Set guidelines for complaints receiving, appealing, making decision on
the complaints from public sector, or other guidelines necessary for the operation.

k) Post the public complaints and announce the decision of the working
group at the offices of government agencies in the area in at least 3 public locations.

1) Jointly consider the case that requires damage compensation if it can be
proved that damages are caused by the project operation.
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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 subdistricts
within the Kanchanabuti province. Specifically, it encompasses:

1) Haui Krachao District, Sa Long Ruea Subdistrict.

2) Lao Khwan District, consisting of Nong Pradu Subdistrict

3.1 PHYSICAL CONDITIONS

3.1.1 Geology and Soil
(1) Geology

The geological data collected from the Kanchanaburi geological maps
(2008) of the Geological Bureau, Department of Mineral Resources, show that the study
area has two types of geological conditions, as depicted in Figure 3.1-1, along with the
following details:

(A) Colluvial deposits (Qc): These are sub-sediments of the Quaternary
(Q) sediments that are found over most of the study area, shaped by the decay of the original
rock that has been eroded and blown away, not far from the source. The slope of the land
helps in carrying large sediments, which are distributed around the mountains and nearby
foothills. This type of deposit exhibits a plateau-like morphology, composed of rock
fragments such as quartzite, sandstone, siltstone, granite, sand, silt, laterite, and terra rossa
soils of various sizes. These fragments range from small pebbles to large rocks and have a
loose texture due to weathering and poor sorting.

(B) Alluvial deposits (Qa): These are sub-sediments of Quaternary
sediments (Q) shaped by the evacuation of surface water. The slope of the land somewhat
influences their accumulation on plains located a significant distance from the source. The
terrain is characterized by flatness and minimal slope, often featuring small rivers or
waterways. As a result of these conditions, various types of sediments, such as gravel, sand,
silt, and clay, are mixed together. This mixture occurs due to the rapid changes in sediment
and the limited sorting process. Notably, a significant presence of steel and cement grains
can be observed within these deposits.

The study area is situated within a Colluvial deposits environment.
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(2) Seismicity
The seismicity data has been collected from relatxed agencies and reports,
including earthquake statistics from earthquake statistics of the Earthquake Observation
division, Thai Meteorological Department 2018-2023 and risk area information from a map
showing active fault lines in Thailand of the Department of Mineral Resources 2020 and
earthquake maps from the Atlas book of Active Faults in Thailand 2018.

The project is situated in Kanchanaburi Province. According to the earthquake
statistics collected by the Earthquake Observation Division, Thai Meteorological
Department for the years 2018-2023 (Appendix 3a), it has been determined that
Kanchanaburi Province serves as the epicenter for 2 earthquakes. This finding aligns with
the risk area information derived from the map illustrating active faults in Thailand,
as provided by the Department of Mineral Resources in 2020. This information is presented
in Figure 3.1-2, indicating that Kanchanaburi Province encompasses two types of active
fault lines: the Si Sawat Fault and the Three Pagodas Fault.

In regard to both the study area and the project area, there are no available
statistics regarding earthquake epicenters or the impacts caused by earthquakes. Regarding
the distance between the power fault line and the project area, it is evident that the project
is situated at distances of 24.3 and 47.8 kilometers from the Si Sawat Fault and the
Three Pagodas Fault, respectively.

The Thai earthquake map of October 2016 revision (2018 Thailand Active
Fault Atlas Book) (Figure 3.1-3) shows the intensity of earthquakes. The intensity
measurement of an earthquake refers to the phenomena that occur during and after
the earthquake, such as people's feelings, shaking or damage of objects and buildings,
changes in the physical nature of the ground, etc., using the 12-rank Modified Mercalli
Scale (MM Scale) from least to most severe earthquakes as shown in Table 3.1-1. It shows
that in the project area and the study area if an earthquake occurs, there will be an
earthquake of magnitude 5 Mercarily, which is a relatively strong level. Almost everyone
can feel it. Many people are shocked. Objects are unstable and overturned. Pillars and trees
are swaying.

PKS/ENV/P06111/Report/RE66072_CH3 KCBI Rev.09 Page 3-3



IEE of Sky Power Solar Power Plant Chapter 3
Sky Power Co., Ltd. Existing Environmental Conditions
98°00E 100°00°E 10200 104'00°E 108°00°E
T "( T T > T Zz
£ awamidiovand Active Fault Map in Thailand E
8 8

PR
Rouih

~
a0\

18°00°N

16'00'N

S

} Ya L AR
’ m“‘lﬂ‘a '“.{ a o -
g s ‘\Ilpmﬂ-’“ wenfin i
4 B e o R s (L £ vt s %
v iaA U =g mEnmy . ) #
i, PN\

T L GymBnTe

’,
(BRI LT

Gulf of Thailand

Department of Minefal Resources
August 2018

Kingdom of Cambodia

/;/ Approximate active fault zone i

Active Fault across Province

dradaie

18°00°N

16°00'N

400N

12°00°N

Active Fault | Symbol Province
1. Mae Chan B Chiang Rai Chiang Mai A
g 2. Mae Ing / Chiang Rai g
-] ;9 3. Mae Hong Son / Mae Hong Son Tak S
D 4. Moei / Tak Kamphaeng Phet
g ", 5. MaeTha | / | Chiang Mai Lamphun Chiang Rai
.j 6. T'l““ / Lampang Phrae
- e “7__7Phayao 3 _/_ ol Phayao CNaniliaiiamfanL N
%- i R 8. Pua " | Nan '%
P 3 Fa o »
78 N s 9. Uttaradit " | uttaradit
S R vinay' —— P——— = 3 =
A8 . 2 10.Three Pagoda | _~" | Kanchanaburi
Ry i, oo i Kanchanaburi Kamphaeng Phet
' X - 129 5ot | Uthai Thani Tak
a \ Lprhd Ranong Chumpom
’\ ey 6 “ X = A3 12. Ranong / Prachuap Khiri Khan Phang-nga
LY e Surat Thani Krabi
E N \ 13. Khlong Marui / Phang-nga_Phuket E
ST ™ ° 20 ' . R
L E T . I ] a 14. Phetchabun / Phetchabun Loei 2
[ . o
" Al 15. Mae Lao _~~ | ChiangRai
J LN
' 1 . 1
S8 00E T 102°00°E 104°00°E 10600°E

FIGURE 3.1-2: ACTIVE FAULTS AND EPICENTERS OF EARTHQUAKES

IN THAILAND.

PKS/ENV/P06111/Report/RE66072_CH3 KCBI1 Rev.09

Page 3-4



IEE of Sky Power Solar Power Plant Chapter 3

Sky Power Co., Ltd. Existing Environmental Conditions
TABLE 3.1-1
LEVELS OF EARTHQUAKE INTENSITY BASED ON THE MODIFIED
MERCULI SCALE (MM)
Level Ground conditions
I Not felt except by very few under especially favorable conditions.
II Felt only by a few people at rest, especially on upper floors of buildings.

Delicately suspended objects may swing.

11 Felt quite noticeably by people indoors, especially on upper floors of
buildings: Many people do not recognize it as an earthquake. Standing
vehicles may rock slightly. Vibrations are similar to the passing of a truck,
with duration estimated.

v Felt indoors by many, outdoors by few during the day: At night, some are
awakened. Dishes, windows, and doors are disturbed; walls make
cracking sounds. Sensations are like a heavy truck striking a building.
Standing vehicles are rocked noticeably.

\Y Felt by nearly everyone; many awakened: Some dishes and windows are
broken. Unstable objects are overturned. Pendulum clocks may stop.

VI Felt by all. Some heavy furniture is moved; some chimneys are broken.
Damage is slight

VII Damage is negligible in buildings of good design and construction; but

slight to moderate in well-built ordinary structures; damage is
considerable in poorly built or badly designed structures; some chimneys
are broken. Noticed by motorists.

Source:  The Earthquake Observation division, Thai Meteorological Department 2023

(www.seismology.tmd.go.th)
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(3) Soil Resources

Soil resource data has been collected from various relevant agencies and reports.
This data includes a map of the Lao Khwan district soil series in Huai Krachao District,
Kanchanaburi, which was conducted by the Kanchanaburi Land Development Station Office,
Region 10, Department of Land Development, in 2019. Additionally, data pertaining to the
characteristics and properties of soil series has been obtained from the Land Development
Department'swebsite
(http://0ss101.1dd.go.th/thaisoils museum/62_soilgroup/main_62soilgroup.htm)

Examining the Huai Krachao soil series map and Lao Khwan District
Kanchanaburi province, it is shown that the study and project area is located on the Khao Plong
soi series (Kpg), the only soil series in the study area. Characteristics of the soil series in
the study area are shown in Table 3.1-2 and Figure 3.1-4.

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).

TABLE 3.1-2
CHARACTERISTICS OF THE SOIL SERIES IN THE STUDY AREA
- g 2 Soil texture pH value
7} ) =
= g = ) e z
= 5 % E g Slope Top soil Subsoil Top | Sub =
= —_ = = = Q . . =
g. E & = g (%) soil | soil 3
E E 3
S z @
40 | Kpg Khao good | medium 1-12 sandy sandy 6.5-5.5 low
Plong to fast loam or loam to throughout
soil loamy sandy clay the whole
series sand layers

Source: Soil Resources Survey and Research Division, Land Development Department, retrieved on 27 April 2023

from www.ldd.go.th
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3.1.2 Climate and Meteorology

Climatic and meteorological data for the 17-year period (2006-2022) has been
collected from U-Thong Meteorological Station, Agricultural Meteorological Station
(station code 425301/48427), located at Chorakhe Sam Phan Subdistrict, U Thong District,
Suphan Buri Province. It is the closest meteorological station to the project area. It is
located at latitude 14° 18' 18.30" North and longitude 99° 51' 40.50" East, about 18
kilometers southwest of the project site (SE).

(A) Climate conditions

The project is located in Kanchanaburi province, influenced by 2 types of
monsoons, namely the northeast monsoon, which blows from the northeast during the
winter causing Kanchanaburi to encounter cold and dry conditions, and the southwest
monsoon, which prevails during the rainy season, causing rain and moist air in
Kanchanaburi, there are 3 seasons as follows.

o Winter - Starts from mid-October to mid-February which is the northeast
monsoon season. A high-pressure area from China with coldness and dryness will spread
to cover Thailand during this period. However, since Kanchanaburi is located in the central
region, the influence of the high-pressure area from China that spreads over the area in the
winter will be slower than in the northern and northeastern regions causing cold weather
later than those two regions. Cold weather will start around mid-November onwards.

e Summer - Starts when the northeast monsoon ends, around mid-
February to mid-May. During this period, a low-pressure area from heat covers upper
Thailand causing hot and sweltering weather in general. The weather is extremely hot in April.

o Rainy - Starts from mid-May to mid-October. It is during the southwest
monsoon that prevails over Thailand. The monsoon trough across the southern region of
Thailand will move up and straddles the central and northern regions, respectively. It causes
much more rain from mid-May onwards. September is the wettest period of the year. The
humidity is high.

(B) Meteorological conditions - Based on the collection of meteorological data
for the 17-years (2006-2022) from U-Thong Meteorological Station, Agricultural
Meteorological Station (station code 425301/48427), which is the closest meteorological
station to the project study area as shown in Table 3.1-3, it can be summarized as follows.

e Atmospheric pressure- The mean atmospheric pressure in the whole
year is 1,009.04 hectopascals. The highest mean atmospheric pressure is in January and
December, with 1,012.4 hectopascals. The lowest mean atmospheric pressure is in July,
with 1,006.3 hectopascals.

e Temperature - The mean temperature in the whole year is 28.1 °C. The
highest mean temperature is in April at 30.4 °C. The lowest mean temperature is in January
at 25.0 °C.

e Relative humidity - The mean relative humidity in the entire year is
74.6 percent. The highest monthly mean relative humidity is in October, with 82.0 percent.
The lowest monthly mean of relative humidity is in April, with 69.0 percent.

PKS/ENV/P06111/Report/RE66072_CH3 KCBI Rev.09 Page 3-9



IEE of Sky Power Solar Power Plant

Sky Power Co., Ltd.

Chapter 3
Existing Environmental Conditions

TABLE 3.1-3
METEOROLOGICAL STATISTICS FROM U-THONG METEOROLOGICAL
STATION FOR 17-YEAR PERIODS (2006-2022)

Station : U THONG AGROMET. Elevation of station above MSL : 6 Meters
Index Station : 48427 Height of barometer above MSL : 6.68 Meters
Latitude : 14° 18" "18.30N Height of Thermometer above ground : 1.5 Meters
Longitude : 99°51'40.50 "E Height of wind vane above ground : 11 Meters
Height of rain gauge : 1 Meters

Elements |N-Years| JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | oCT | NOV | DEC | Annual

Pressure (hPa)

Mean 17 [ 10124 [ 10112 [ 1009.6 | 10085 [ 1007 | 1006.4 | 1006.3 | 1006.5 [ 1007.6 | 1009.6 [ 1011.0 [ 1012.4 [ 1009.04
Mean Daily Range 17 | a9 [ 52 | 55 | sa [ 49 | 41 | 39 [ 42 | 46 | 47 | a6 | 47 | 4m
Ext Max. 17 [1023.74[1022.29] 101978 1018.89 [1016.18 ] 1013.10 | 1012.38] 1012.68 | 1015.73 ] 1020.11 [ 1019.45 [ 1023.52 | 1023.74
Ext Min. 16 [1001.33]1002.58[1000.79] 1000.63 | 999.54 | 997.48 | 999.15 | 993.56 | 999.18 [ 1001.32| 1002.94 | 1000.85 | 993.56
Temperature (Celsius)

Mean Max. 17 [ 315 [ 338 [ 36 37 | 358 [ 348 [ 34 | 34 | 336 | 326 | 32 [ 309 | 338
Ext Max. 17 | 372 [ 378 [ w18 | 420 [ 417 [ 400 | 385 | 387 [ 373 [ 363 | 357 | 351 [ 420
Mean Min. 17 | o0 [ 21 [ 235 | 248 | 252 | 248 | 244 [ 244 | 241 | 236 | 224 | 198 [ 231
Ext Min, 17 | 85 | 102 [ 164 | 170 | 202 | 214 | 200 [ 195 [ 199 [ o | 126 | 85 0
Mean 17 | 250 [ 272 | 293 | 304 [ 300 | 294 | 288 | 286 | 282 | 277 | 269 [ 251 [ 281
Dew Point Temp.(C®)

Mean | 17 [ o4 [ 212 | 226 | 233 [ 241 | 239 | 236 [ 237 [ 242 | 241 | 221 [ 194 | 226
Relative Humidity (%)

Mean 7 [ B[ 2 [ = 69 3 [ 7 [ s [ 76 [ s0 [ 2 | 77 [ 13 | 746
Mean Max. 17 | 92 [ 3 | 90 90 [ 90 | 90 | o o4 [ o5 | o2 | 90 [ o017
Mean Min. 17 | s 43 | 4 44 2 | ss | s | s1 [ e 64 | 57 | 52 | s34
Ext Min. 17 16 | 23 13 20 25 | 35 | 34 [ 30 [ a4 | a0 | 20 | n 13
Visibility (Km.)

Mean 17 [ 75 [ 73 [ 74 ] 70 [ 80 [ 81 | 80 | s1 [ 80 [ 78 | s0o [ 78 [ 78
07.00LST 6 | 70 [ 67 | 72 | 78 [ 81 | 81 | s1 [ 80 | 80 | 78 | 78 [ 76 | 77
Cloud Amount (1-10)

Mean | 17 [ a5 [ a7 [ 54 ] 62 [ 76 | 78 | 82 [ sa | 85 | 75 | 56 | 46 | 66
Wind (Knots)

Prev .Wind 17 | ne [ Ne [ s | s [ sw [ sw [ sw ][ sw]sw]| Ne | N [ NE -
Mean 17 | 07 [ o6 | o8 | o8 [ 07 | o8 | 10 [ 09 [ o5 | 04 | 08 [ 10 [ 08
Max. 17 | 29 [ 22 [ 25 25 29 [ 25 [ 30 | 25 [ 23 [ 26 | 2 | 3 3
Pan Evaporation (mm.)

Total | 17 [ 1281 [ 1365 [ 1806 | 1975 | 1853 | 1656 | 1580 [ 1542 | 134 | 1224 | 1198 [ 1254 | 18075
Rainfall (mm)

Total 30 [ 78 [ 126 [ 287 [ 552 [ 1106 | 93 [ 962 [ 1077 [ 2116 [ 1954 [ 432 | 89 [ 9709
Num of Days 30 [ 12 | e | 33 [ sa | mo |35 [ asa [ asa | 1so [ 138 [ 43 | 14 | 1046
Daily Max. 30 | sa | 570 | se6 | 1156 [ 1322 | 922 | 608 | 1071 [ 1619 [ 1225 | 949 | 301 | 1619
Sunshine Duration (hr.)

Mean | 17 [ 2423 [ 2049 [ 2318 | 2448 [ 2133 [ 1263 [ 1119 [ 1334 [ 1631 | 1928 | 213.4 [ 2412 [ 23392
Phenomena (Days)

Fog 17 | 19 [ 26 [ o6 | o1 o0 | o1 | 02 | o1 0 o1 | o1 | 02 | 61
Haze 17 | 234 | 233 [ 250 | 230 | 159 | 132 | 38 [ 114 | 62 | 67 | 122 | 182 [ 1933
Hail 17 0 0 0 0 0 0 0 o1 | o1 0 0 0 02
Thunder Storm 17 [ o0 [ o2 [ o7 | s [ 25 [ 1o | 1a | 1a [ 32 ] 16 | 06 | 02 [ 153
Squall 17 0 0 0.1 0 0 0 0 0 0 0 0 0 0.1
Source :Thai Meteorological Department, 2023
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e Wind speed and wind direction - The mean wind speed is in the range
of 0.4-1 knots. The lowest monthly mean wind speed is in October. The highest monthly
mean wind speed is in July and December. The wind direction blows from the southwest
(SW) from May to September, Northeast (NE) from October to February and the southeast
(SE) from March to April (Figure 3.1-5).

o Rainfall - The annual rainfall is 970.9 mm. The highest rainfall is in
September, with 211.6 mm. The lowest rainfall is in January, with 7.8 mm. The total
number of rainy days for the year is 104.6 days.

3.13 Air Quality

Air quality monitoring was conducted in the project vicinity that may be affected
by the project. It was conducted 2 times during dry season and rainy season, at two stations,
are as follows:

Al : Huai Luek Samakkhitham Temple is about 2,199 meters NE from the
project area,

A2 : Ban Na Mai School is about 1,766 meters SW from the project area,

Which, focusing on the location from the data of wind and topographical
conditions of the study area as shown in Figure 3.1-6.

The measured parameters included Total Suspended Particles (TSP), and
Particulate Matter with a diameter of less than 10 micrometers (PM-10). During wet season,
ambient air quality measurements were conducted in the study area between 25-30 May 2023.

For the dry season, ambient air quality measures were conducted between 2-7
November 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)

The sampling and analysis methods follow the Royal Gazette or other systems
approved by the Pollution Control Department, as shown in Table 3.1-4. The sample
collection was carried out by a private analytical laboratory registered by the Department
of Industrial Works, with accurately calibrated measuring and analytical instruments. The
relevant documents are in Appendix 3B.

The results of ambient air quality monitoring in dry season and rainy season at
Huai Luek Samakkhitham Temple (A1) and Ban Na Mai School (A2) show that the
concentration of 24-hour average TSP and 24-hour average PM-10 comply with ambient
air quality standard, as shown in Table 3.1-5 and Figure 3.1-8 and Appendix 3C. It is
summarized as follows.

(1) Total suspended particulate (TSP), 24-hour average

During rainy season, the average 24-hour TSP concentration at Huai Luek
Samakkhitham Temple (A1) and Ban Na Mai School (A2) are in the range of 40.00-78.00
and 32.00-83.00 micrograms per cubic meter, respectively. During dry season, the average
24-hour TSP concentration at Huai Luek Samakkhitham Temple (A1) and Ban Na Mai
School (A2) are in the range of 33.00-79.00 and 52.00-115.00 micrograms per cubic meter,
respectively. There are within the ambient air quality standard value that determines 24-
hour average TSP not exceeding 330 micrograms per cubic meter, The measured values
are, therefore, in accordance with the National Environmental Board, No. 24 (2004).
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(2) PM-10, 24-hour average

During rainy season, the average 24-hour PM-10 concentration at Huai Luek
Samakkhitham Temple (A1) and Ban Na Mai School (A2) are in the range of 18.00-42.00
and 18.00-43.00 micrograms per cubic meter, respectively. During dry season, at Mai Khiri
Wong Temple (Wat Khao Pho Pu) (A1) and Huai Luek Samakkhitham Temple (A2) are in
the range of 19.00-43.00 and 28.00-62.00 micrograms per cubic meter, respectively. There
are within the ambient air quality standard value that determines 24-hour average PM-10
not exceeding 120 micrograms 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 dry season, Huai Luek Samakkhitham Temple (A1) and Ban Na
Mai School (A2) are in the range of 12.00-28.00 and 13.00-26.60 micrograms per cubic
meter, respectively. There are within the ambient air quality standard value that determines
24-hour average PM-2.5 not exceeding 37.5 micrograms per cubic meter, representing
32.00-74.67 and 34.67-70.93 percent of standard values, respectively.

(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: Huai Luek Samakkhitham
Temple (A1) and Ban Na Mai School (A2)

(A1) : Huai Luek Samakkhitham Temple : during rainy season, the wind
speed range of less than 0.4 to 2.2 meters per second. Most of the winds are from the north
(N), accounting for 11.67% of all wind direction monitoring. Calm winds are 27.50% of all
wind direction monitoring. During dry season the wind speed range is less than 0.4 to 3.6
meters per second. Most winds are from the north (N), accounting for 17.50% of all wind
direction monitoring. Calm winds are 20.00% of the total wind direction monitoring. as
shown in Table 3.1-6 and Figure 3.1-9.

(A2) : Ban Na Mai School : during rainy season, the wind speed range is
less than 0.4 to 3.1 meters per second. Most of the winds are from the north (N), accounting
for 21.67% of all wind direction monitoring. Calm winds are 33.33% of all wind direction
monitoring. During dry season the wind speed range is than 0.4 to 2.7 meters per second.
Most winds are from the northeast (NE), accounting for 10.83% of all wind direction
monitoring. Calm winds are 42.50% of the total wind direction monitoring,, as shown in
Table 3.1-6 and Figure 3.1-9
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FIGURE 3.1-5 : WIND ROSE DIAGRAM OF U-THONG METEOROLOGICAL
STATION IN THE 17-YEAR PERIOD (2006-2022)
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FIGURE 3.1-7 : AMBIENT AIR QUALITY MONITORING ACTIVITIES AT THE
PROJECT AREA BETWEEN 25-30 MAY 2023 AND 2-7 NOVEMBER 2023
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TABLE 3.1-4
AIR QUALITY INDEX, SAMPLING AND AIR QUALITY ANALYSIS
METHODS
Variables Sampling methods Analysis methods Reference
1. Total Suspended Particulates; TSP | High Volume Air Sampler | Gravimetric Method 12
2. Particulate matter with a diameter of PM-10 Size Selective, Gravimetric Method 1,2
less than 10 microns (PM-10) High-Volume Air Sampler
3. Particulate matter with a diameter of PM-2.5 Size Selective, Gravimetric Method 3
less than 2.5 microns (PM-2.5) Low-Volume Air Sampler
4. Wind Speed and Wind Direction Wind Vane and Cup EPA Method -
Anemometer (WRPLOT Utility
Program)
Note : 1/ Notification of the National Environment Board, No. 10 (B.E. 2538) on ambient air quality
standards
2/ Notification of the National Environment Board, No. 24 (B.E. 2547) on ambient air quality
standards
3/ Notification of the National Environment Board (B.E. 2565) on PM-2.5 ambient air quality
standards
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RESULTS

TABLE 3.1-5
OF AMBIENT AIR QUALITY MONITORING IN THE PROJECT

AREA BETWEEN 25-30 MAY 2023 AND 2-7 NOVEMBER 2023

Concentration
(micrograms/cubic meter)
Monitoring station Monitoring date TSP PM-10 PM-2.5
(24-hour (24-hour (24-hour
average) average) average)
Huai Luek Samakkhitham 25-26/05/2023 78.00 42.00
Temple (A1) 26-27/05/2023 76.00 36.00
(47P 0580042 E, 1592069 N) 27-28/05/2023 60.00 32.00
28-29/05/2023 52.00 27.00
29-30/05/2023 40.00 18.00 )
Min-Max 40.00-78.00 18.00-42.00
. talpfil;lcre(;ltfzglfl:sf“’ o | 12122364 | 15.00-35.00
2-3/11/2023 53.00 30.00 23.50
3-4/11/2023 71.00 38.00 28.00
4-5/11/2023 79.00 43.00 23.30
5-6/11/2023 47.00 27.00 18.40
6-7/11/2023 33.00 19.00 12.00
Min-Max 33.00-79.00 19.00-43.00 12.00-28.00
) taﬁg’;‘cre(;‘tvzglfl:sfl,, | 10002394 | 15833583 | 32.00-74.67
Ban Na Mai School (A2) 25-26/05/2023 83.00 43.00
(47P 0575134 E, 1590604 N) 26-27/05/2023 74.00 42.00
27-28/05/2023 69.00 34.00
28-29/05/2023 51.00 26.00
29-30/05/2023 32.00 18.00 )
Min-Max 32.00-83.00 18.00-43.00
aereentageof | 9702515 | 15.00-35.83
2-3/11/2023 92.00 51.00 22.50
3-4/11/2023 115.00 62.00 24.30
4-5/11/2023 89.00 51.00 26.60
5-6/11/2023 57.00 31.00 16.40
6-7/11/2023 52.00 28.00 13.00
Min-Max 52.00-115.00 | 28.00-62.00 13.00-26.60
. ta‘;‘:::(‘l‘tj‘ﬁi;’;/ o | 15763485 | 2333-51.67 | 34.67-70.93
Thai Standard values 330V 120V 37.5%
WHO Guidelines values - 50 34 25 34

Note : 1/

standards

2/ Notification of the National Environment Board (B.E. 2565) on PM-2.5 ambient air quality

standards

Notification of the National Environment Board, No. 24 (B.E. 2547) on ambient air quality

3/ WHO Ambient Air Quality Guidelines, Air Quality Guidelines Global Update, 2005

4/  Environmental, Health and Safety Guideline, General EHS Guideline : Environmental Air

Emissions and Ambient Air Quality, IFC (2007)

Source:

Environment Research & Technology Co., Ltd, 2023
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FIGURE 3.1-8 : GRAPH SHOWING THE MONITORING RESULTS OF
AMBIENT AIR QUALITY
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FIGURE 3.1-8 : GRAPH SHOWING THE MONITORING RESULTS OF
AMBIENT AIR QUALITY (CONT’D)
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TABLE 3.1-6

THE MONITORING RESULTS OF WIND DIRECTION IN THE PROJECT AREA
BETWEEN 25-30 MAY 2023 AND 2-7 NOVEMBER 2023

Percentage of wind direction

Percentage of wind direction

Direction At Huai Luak Samakkhitham Temple (A1) At Ban Na Mai School (A2)
25-30 May 2023 2-7 November 2023 25-30 May 2023 | 2-7 November 2023
N 11.67 21.67 17.50 9.17
NNE 2.50 2.50 333 1.67
NE 0.83 11.67 1.67 10.83
ENE 5.83 5.00 1.67 7.50
E 10.83 5.83 2.50 5.00
ESE 6.67 0.00 4.17 5.83
SE 6.67 0.00 5.00 0.00
SSE 2.50 0.00 2.50 1.67
S 2.50 1.67 2.50 2.50
SSW 0.83 0.83 4.17 1.67
SW 8.33 1.67 9.17 0.83
WSW 2.50 0.83 7.50 0.83
W 0.00 1.67 7.50 0.83
WNW 0.83 0.83 5.00 1.67
NW 3.33 2.50 1.67 3.33
NNW 6.67 10.00 4.17 4.17
Calm wind 27.50 33.33 20.00 42.50
Note refers to the most frequent wind direction

Source :Environment Research & Technology Co., Ltd, 2023
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FIGURE 3.1-9: WIND DIRECTION AND SPEED IN THE PROJECT AREA
BETWEEN 25-30 MAY 2023 AND 2-7 NOVEMBER 2023
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3.14 Noise

The project conducts sound level measurements in the community closest to the
project site that may be affected by the project operation. The measurement was conducted
two times in 2 stations as shown in Figure 3.1-10, are as follows:

N1 : the eastern house of the project area is about 56 meters from the project area,

N2 : the southern house of the project area is about 407 meters from the project area,

The measurements were performed for 5 consecutive days, including working
days and holidays between 25-30 May 2023 (rainy seaeson), and7 consecutive days,
including working days and holidays between 2-9 November 2023(dry season), as shown
in Figure 3.1-11. The parameters are 24-hour equivalent sound level (Leq 24 hr), sound
level at the 90th percentile (L90), day-night average sound level (Ldn) and the maximum
sound level (Lmax)

The measurement uses an integrating sound level meter according to the standard
IEC 651 or IEC 804 of the International Electrotechnical Commission, IEC. The sound
level calculation method is according to the International Organization for Standardization,
ISO, as shown in Table 3.1-7. Also, sample collection was conducted by a private
analytical laboratory registered by the Department of Industrial Works with measuring and
analytical equipment that has been accurately calibrated. The relevant documents are in
Appendix 3b.

The results of sound level measurements between 25-30 May 2023 and 2-9
November 2023, in the area of the houses the eastern area of the project area (N1) and the
southern area of the project area (N2)show that the sound level is within standard value, as
shown in Table 3.1-8 and Figure 3.1-12 and Appendix 3C. Details are as follows.

(1) 24-hour equivalent sound level (Leq 24 hr) During rainy season, the
equivalent 24-hour noise level at the eastern area of the project area (N1) and the southern
area of the project area (N2) are between 43.8-51.7 and 53.0-54.2 dB(A), representing 62.6-
73.9% and 75.7-77.4% of the standard value, respectively, during dry season, the houses
on eastern area of the project area (N1) and the southern area of the project area (N2) are
between 47.2-49.8 and 49.7-54.0 dB(A), representing 67.43-71.14% and 71.0-77.14% of
the standard value, respectively, which is within the general noise level standard criteria
according to the Notification of the National Environment Board, No. 15 (B.E. 2540) that
sets the value not more than 70 dB(A).

(2) Maximum sound levels (Lmax) During rainy season, the maximum
noise level at the houses on the eastern area of the project area (N1) and the southern area
of the project area (N2) are between 78.8-91.3 and 92.5-95.6 dB(A), representing 68.5-
79.4% and 80.4-83.1% of the standard value, respectively, during dry season, the
maximum noise level at the houses on eastern area of the project area (N1) and the southern
area of the project area (N2) are between 76.8-85.6 and 81.1-87.6 dB(A), representing
66.78-74.43% and 70.52-76.17% of the standard value, respectively, There are within the
general noise level standards according to the Notification of the National Environment
Board No. 15 (B.E. 2540) that set the value not less than 115 dB(A).

(3) Day-night average sound levels (Ldn) During rainy season, the
average daytime and nighttime noise level the eastern area of the project (N1) and the
southern area of the project area (N2) are between 50.4-60.8 and 58.6-59-9 dB(A),
respectively. during dry season, they are between 52.5-56.7 and 54.1-61.5 dB(A), respectively.

(4) Sound level at the 90t percentile (Loo) (Background Noise Level)
During rainy season,, the background noise level at the houses on the eastern area of the
project area (N1) and the southern area of the project area (N2) are between 38.4-46.1 and
46.2-47.6 dB(A), respectively. during dry season, they are between 43.6-46.9 and 46.3-
52.2 dB(A), respectively.
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FIGURE 3.1-11 :SOUND LEVEL MEASUREMENT IN THE PROJECT AREA
BETWEEN 25-30 MAY 2023 AND 2-9 NOVEMBER 2023

TABLE 3.1-7

INDEX OF SOUND ANALYSIS, SAMPLING METHOD AND ANALYSIS
METHOD
Index Sampling Analysis method Reference
Leq 24 hr Integrating Sound Level International v
Loo Meter Organization for
Ldn Standardization
Linax

Note: " Notification of the National Environment Board, No. 15, 1997 on General Noise Level Standards
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TABLE 3.1-8
RESULTS OF SOUND LEVEL MEASUREMENT IN THE PROJECT AREA
BETWEEN 25-30 MAY 2023 AND 2-9 NOVEMBER 2023

. Sound level (decibel(A))
Station Date/Month/Year
Leq 24hr Lumax Ldn Loo
the eastern house 25-26/05/2023 43.8 81.5 50.4 38.4
of the p;‘l’ll'“t area | 56 27/05/2023 44.6 81.0 51.1 39.4
(47p 0(577)865 E, 27-28/05/2023 45.4 81.5 50.6 40.8
1591890 N) 28-29/05/2023 51.7 91.3 60.8 46.1
29-30/05/2023 45.9 78.8 51.3 40.1
Min-Max 43.8-51.7 78.8-91.3 50.4-60.8 38.4-46.1
St:z;?r’:iga‘;u"efsl, 62.6-73.9 68.5-79.4 . -
2-3/11/2023 48.6 79.4 52.5 44.9
3-4/11/2023 483 83.5 53.4 43.6
4-5/11/2023 47.2 81.2 52.8 43.7
5-6/11/2023 49.8 76.8 56.2 46.9
6-7/11/2023 48.3 79.4 55.8 45.5
7-8/11/2023 49.6 77.1 55.6 46.6
8-9/11/2023 493 85.6 56.7 45.7
Min-Max 47.2-49.8 76.8-85.6 52.5-56.7 43.6-46.9
percentage of | oy s 7114 | 66.78-74.43
standard values
the southern 25-26/05/2023 53.8 92.5 59.9 46.7
house of the 26-27/05/2023 53.2 95.6 58.6 46.2
project area (N2) 27-28/05/2023 53.1 94.9 59.5 46.3
(47P 0577075 E, | 28.29/05/2023 53.0 93.5 59.8 46.7
1590895 N) 29-30/05/2023 542 93.1 59.5 47.6
Min-Max 53.0-54.2 92.5-95.6 58.6-59.9 46.2-47.6
percentage of | g, oy 4 80.4-83.1 - -
standard values
2-3/11/2023 53.5 81.1 60.4 50.8
3-4/11/2023 49.7 83.1 54.1 46.3
4-5/11/2023 51.6 85.2 58.0 493
5-6/11/2023 54.0 87.6 61.5 522
6-7/11/2023 53.6 86 61.1 51.7
7-8/11/2023 51.9 83.9 59.1 49.6
8-9/11/2023 51.7 81.1 59.4 493
Min-Max 49.7-54.0 81.1-87.6 54.1-61.5 46.3-52.2
percentage of |y 6 2n 14 | 70.52-76.17
standard values
Thai Standard values 70V 115Y - -
WHO Guidelines values 707 110% - -
Note : 1/ Notification of the National Environment Board, No. 15, 19970on General Noise Level
Standards

2/ WHO Guidelines for community noise, 1999

Source :  Analysis by Environment Research & Technology Co., Ltd, 2023
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FIGURE 3.1-12 : GRAPH SHOWING THE RESULTS OF SOUND LEVEL
MEASUREMENT
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(1) Comparison of Sound level Results and International Standard
Existing noise level measurement result during 25-30 May 2023 and 2-9
November 2023 compared with the WHO standard and IFC standard is as shown in Table
3.1-9. However, some results daytime and nighttime of Leq 1 hr were exceeded the
standard value.

TABLE 3.1-9
RESULT OF SOUND LEVEL MEASURMENT BETWEEN
25-30 MAY 2023 AND 2-9 NOVEMBER 2023

Leq 1 hr
Station Date Daytime Nighttime
(07.00-22.00) (22.00-07.00)

1. the eastern house of the project area (N1) 25-26/05/2023 41.1-45.7 37.7-48.6
(47P 0577865 E, 1591890 N) 26-27/05/2023 40.5-48.7 42.7-47.3
27-28/05/2023 41.1-50.5 41.3-45.9

28-29/05/2023 43.6-53.6 41.0-62.8

29-30/05/2023 41.9-49.5 41.0-47.2

Min-Max 40.5-53.6 37.7-62.8
percentage of 73.6-97.5 83.8-139.6

standard values

2-3/11/2023 45.5-53.6 41.0-48.0

3-4/11/2023 43.5-52.7 40.4-49.6

4-5/11/2023 41.5-52.6 40.2-49.4

5-6/11/2023 42.8-55.6 42.9-55.1

6-7/11/2023 41.9-50.9 43.9-52.9

7-8/11/2023 43.6-54.4 42.5-52.2

8-9/11/2023 44.1-52.0 45.3-53.2

Min-Max 41.5-55.6 40.2-55.1

percentage of 75.45-101.09 89.33-122.44
standard values

2. the southern house of the project area 25-26/05/2023 45.3-56.7 46.9-59.7
(N2) 26-27/05/2023 47.8-57.3 44.6-57.5
(47P 0577075 E, 1590895 N) 27-28/05/2023 45.0-56.9 48.4-56.9

28-29/05/2023 48.6-54.9 44.1-56.8
29-30/05/2023 47.0-62.4 42.9-59.4
Min-Max 45.0-62.4 42.9-59.7
percentage of 81.8-113.5 95.3-132.7
standard values
2-3/11/2023 46.0-58.4 48.8-56.7
3-4/11/2023 47.2-54.3 41.1-52.4
4-5/11/2023 45.4-57.3 48.5-53.5
5-6/11/2023 45.1-60.0 49.6-58.5
6-7/11/2023 45.5-57.4 49.9-58.7
7-8/11/2023 45.1-57.1 46.6-57.5
8-9/11/2023 45.8-55.9 47.1-56.8
Min-Max 45.1-60.0 41.1-58.7
percentage of 82-109.09 91.33-130.44
standard values
Noise Level Residential; institutional; education 55 45
Guideline Industrial; commercial 70 70

Source: " Guidelines for Community Noise, World Health Organization (WHO), 1999.
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3.1.5 Hydrology and water quality
(1) Hydrology

The hydrology data has been collected from related reports and documents.
i.e., information about canals, rivers and related water resources in the project area
conducted by related agencies such as 1: 50,000 topographical map of the Royal Thai
Survey Department and the Royal Irrigation Department, etc., along with the following
details:

There are an important natural water sources in Kanchanaburi, i.e., the Kwai
Noi River, Khwae Yai River and the Mae Klong River and 3 dams to store water for
electricity generation, i.e., Vajiralongkorn Dam of Thong Pha Phum District, Srinakarin
Dam of Si Sawat District and Tha Thung Na Dam of Mueang Kanchanaburi District.
In addition, the Royal Irrigation Department has built another irrigation dam for agriculture,
i.e., Mae Klong Dam of Tha Muang District.

In the project, there are 2 natural water resources (as shown in figure 3.1-13
and figure 3.1-14)

1) Huai Luek - During the dry season, the amount of water in the canal is
lower and dry in some areas. The color of the water is light yellow with a slight smell. The
water flows slowly. The elevation from the bank is about 4-5 meters, and the direction of
the water flows from the north to the south. It is a source of water for agriculture.

2) Khlong Pla Soi - During the dry season, the amount of water in
the canal is lower and dry in some areas. The color of the water is light yellow with a slight
smell. The water flows slowly and sometimes is still. The elevation from the bank is about
5 meters. The direction of water flow is from north to south. It is a source of water for
agriculture and receiving water from the community.

(2) Surface water quality

Water quality samples were collected in the project vicinity at 3 stations, i.e.,
Klong Pla Soi before flowing closer to the project area (SW1), Klong Pla Soi flowing near
the project area (SW2), and Klong Pla Soi after flowing near the project area (SW3), as in
Figure 3.1-15 Sampling was taken on 30 May 2023, as shown in Figure 3.1-16. The
parameters were current velocity, temperature, color, transparency, depth, pH, electrical
conductivity, salinity, dissolved oxygen (DO), BOD, COD, suspended solids, total coliform
bacteria (TCB) and fecal coliform bacteria (FCB).

The result of the surface water quality analysis in Klong Pla Sang (Appendix 3c)
when comparing Klong Pla Soi with the water quality standards in surface water sources
according to the Notification of the National Environment Board, No. 8 (1994) show that
it is in type 3, a water source that receives wastewater from some activities which can be
used for (1) consumption but disinfection and the general water quality improvement
process are required (2) agriculture as the details (Table 3.1-10)

The result of the surface water quality analysis in Klong Pla Sang
(Appendix 3C) when comparing Klong Pla Soi with the water quality standards in surface
water sources according to the Notification of the National Environment Board, No. 8
(1994) shows that it is in type 3, a water source that receives wastewater from some
activities which can be used for (1) consumption but disinfection and the general water
quality improvement process are required (2) agriculture as the details (Table 3.1-10)
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Huai Luek

Khlong Pla Soi

FIGURE 3.1-14 : SURFACE WATER RESOURCES IN THE PROJECT AREA.
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Klong Pla Soi after flowing near the project area (SW3)

FIGURE 3.1-16 : SAMPLING OF WATER QUALITY IN KLONG PLA SOI.

PKS/ENV/P06111/Report/RE66072_CH3 KCB1 Rev.09 Page 3-33



IEE of Sky Power Solar Power Plant Chapter 3
Sky Power Co., Ltd. Existing Environmental Conditions

TABLE 3.1-10
RESULTS OF WATER QUALITY MONITORING IN KLONG PLA SOI

Monitoring stations Standard value
Monitoring index Unit
swi | sw2 | sw3 | Type3 | Typed
Physical
Current Velocity m/sec * * * -
Temperature °C 30.2 31.7 35.6 Less than natural water
for 3°C
Color - Light Light Light
yellow | yellow | yellow
Transparency m 0.15 0.15 0.03 - -
Depth m 0.5 0.2 0.3 - -
Chemical
pH - 7.5 7.5 8.7 5.0-9.0 5.0-9.0
Electrical conductivity uS /em. 411.0 468.1 1,004.0 - -
Salinity PPT 0.2 0.2 0.5 - -
Dissolved oxygen (DO) mg/1 5.2 5.1 7.0 >4.0 >2.0
BOD mg/1 12.0 8.6 21.0 less than less than
2.0 4.0
COD mg/1 70.0 67.0 187.0 - -
Suspended Solids mg/1 107.3 134.1 71.0 - -
Total Dissolved Solids mg/1 206.0 228.0 488.4 - -
Biological
Total Coliform Bacteria MPN/100ml. 7,900 7,900 7,900 20,000 -
(TCB)
Fecal Coliform Bacteria MPN/100ml. 2,200 4,900 3,300 4,000 -
(FCB)
Note: 1/ The Notification of the National Environment Board No. 8 (B.E. 2537) issued under the

Enhancement and Conservation of National Environmental Quality Act 2535 (1992)
regarding the prescribing of water quality standards in surface water sources.
*  Still water

Source: Environment Research & Technology Co., Ltd., 2023
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(A) Klong Pla Soi before flowing closer to the project area (SW1) is a
shallow water resource for agriculture and receiving water from the community.

o  Physical quality of water is still water with a temperature of
30.2 degrees Celsius, light yellow, 0.15-m transparency and 0.5 m depth.

e Chemical water quality has pH of 7.5, electrical conductivity of
411.0 micro/cm., salinity of 0.2 PPT, dissolved oxygen (DO) of 5.2 mg/l, BOD of 12 ml/l,
COD of 70 ml/1, suspended solid of 107.3 ml/l and total dissolved solids of 206.0 mg/I.

o Biological water quality has total coliform bacteria (TCB) of
7,900 MPN/100 ml and fecal coliform bacteria (FCB) of 2,200 MPN/100 ml.

The results of surface water quality monitoring in Khlong Pla Soi
before flowing closer to the project area 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), type 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 BOD that exceeds
the standard type 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).

(B) Khlong Pla Soi flowing near the project area (SW2) is still water for
agriculture and receiving water from the community.

e Physical water quality is still water with a temperature of
31.7degrees Celsius, light yellow, 0.15-m transparency and 0.2 m dept.

e Chemical water quality has pH of 7, electrical conductivity of
468.1 micro/cm, salinity of 0.2 PPT, dissolved oxygen (DO) of 5.1 mg/l, BOD of 8.6 mg/l,
COD of 67.0 mg/l, suspended solid of 134.1 mg/l and total dissolved solids of 228.0 mg/I.

o Biological water quality has total coliform bacteria (TCB) of
7,900 MPN/100 ml and fecal coliform bacteria (FCB) of 4,900 MPN/100 ml.

The results of surface water quality monitoring in Khlong Pla Soi flowing
near the project area show 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), type 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 BOD that exceeds the
standard type 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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(C) Khlong Pla Soi after flowing near the project area (SW3) is a

shallow water resource for agriculture and receiving water from the community.

o Physical quality of water is still water with a temperature of 35.6
degrees Celsius, light yellow, 0.03-m transparency and 0.3 m depth.

e Chemical water quality has pH of 8.7, electrical conductivity of
1,004.0 micro/cm, salinity of 0.5 PPT, dissolved oxygen (DO) of 7.0 mg/l, BOD of 21.0
mg/l, COD of 187.0 mg/Il, suspended solid of 71.0 mg/Il and total dissolved solids of 488.4
mg/l1.

o Biological water quality has total coliform bacteria (TCB) of
7,900 MPN/100 ml and fecal coliform bacteria (FCB) of 3,300 MPN/100ml.

The results of surface water quality monitoring in Khlong Pla Soi after
flowing near the project area show 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), type 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 BOD that exceeds
the standard type 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).

3.1.6 Topography

Secondary data on topography were collected from various sources, including
work-related study reports and a topographic map from the Royal Thai Survey Department
with a scale of 1:50,000. Additionally, a study of satellite imagery was conducted to assess
the current land use of the area, its topographical features, and the distinctive characteristics
of both the project site and its surrounding area.

The topography of Kanchanaburi Province consists of mountains, hills, and
lowland river valleys. In the northern and western directions of the province, the terrain
gradually transforms from mountains to hills and then descends to the south and east. It can
be divided into three major zones; (1) Mountainous and Highland Zone: This area is
situated in the northern part of the province and is characterized by continuous mountain
ranges. Starting from the northern part of the province, there is a continuous mountain range
known as Thongchai Range, which extends westward to become the Tanaosri Range.
This range serves as a natural border between Thailand and Myanmar. In the southern part
of this zone, important rivers originate, serving as significant sources of water for the
province. (2) Plateau and Foothill Zone: This area is located in the eastern direction and the
northern part of the province. It features a combination of plateau-like and hilly terrains.
It spans across districts like Loa Khwan, Bo Phloi, and some parts of Phanom Thuan
District. (3) Lowland River Valley Zone: This zone is situated in the southern part of the
province. The landscape is characterized by fertile lowlands with rich soils. It covers areas
in districts such as Tha Maka, Tha Muang, some parts of Phanom Thuan District, and the
city of Kanchanaburi.
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The project area is located in the Nong Pradu Subdistrict of Lao Khwan District
and the Sa Long Ruea Subdistrict of Huai Krachao District, Kanchanaburi Province with
the elevation of 31.00-43.00 meters MSL. The predominant topography surrounding the
project area belongs to the Plateau and Foothill Zone, characterized by a blend of plateau-
like and hilly terrains.

3.1.7 Flood Risk

The secondary data collection from the Natural Disaster Prevention and
Agricultural Risk Group, Land Use Policy and Planning Devision, Department of Land
Development (2013) shows that the project area has no risk of repeated flooding, as shown
in Figure 3.1-17. The flooding statistics in Kanchanaburi Province from the Department of
Disaster Prevention and Mitigation of The Ministry of Interior show that during 2012-2018,
there were 5 floods in Nong Fai Subdistrict, Lao Khwan District, Kanchanaburi Province.
The distance from the project is about 30 kilometers to the northwest (NW).

KCB 1 Project is located in the Mae Nam Tha Chin Plain Area Sub-Basin. The
project site may be affected by floods caused by stormwater in the catchment area draining
downstream to the Khlong Pla Soi. To simulate the flooding situation a mathematical model
HEC-RAS was applied. The simulation covers the Khlong Pla Soi catchment area of about
206 km? . The model simulated flood maps using the frequency analysis results of
maximum rainfall and the Digital Elevation Model (DEM) of catchment area. The
Developed model was used to compute water levels in two scenaries of 100-year floods.
The simulation results reveal that the average maximum flood depths in the inundated area
with the 100-years return periods were estimated to be about 0.14 m. Figure 3.1-18.
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3.1.8 Solar Radiation

RETURN PERIOD.

Solar energy is an important factor in the solar power generation system. The
project has studied the potential of solar power generation in the project site from the solar
energy potential map of Thailand based on satellite data as shown in Figure 3.1-19. From
the report of renewable energy in Thailand between 2019-2021 of the Department of
Alternative Energy Development and Efficiency, it was found that the annual average light
intensity in Sra long ruea sub-district, Haui Kra chao district, Kanchanaburi province is
about 18.0 MJ/square meter-day. Therefore, the areas that have the potential to generate

electricity from solar energy.
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3.2 BIOLOGICAL CONDITIONS
3.21 Terrestrial Ecology
3.2.1.1 Forest Resources

(1) Secondary Data Collection

The secondary data on forest resources from the Royal Forest Department
Department of National Parks, Wildlife and Plant Conservation shows that Kanchanaburi
Province, with an area of approximately 12,176,968 rai or 19,483.15 square kilometers,
has total forest resources of approximately 7,445,151 rai or 11,912.24 square kilometers,
representing 61.14% of Kanchanaburi Province. The forest resources of Kanchanaburi
Province are divided into 15 national reserved forests, 7 national parks, 2 wildlife
sanctuaries, 3 non-hunting areas and 1 forest park, as shown in Table 3.2-1 to Table 3.2-5.

However, no forest resources or national reserved forests, national parks,
wildlife sanctuaries, non-hunting areas and forest park areas are found in the project area,
Sa Long Ruea Sub-district, Huai Krachao District, as shown in Figure 3.2-1. Only

agricultural areas, community areas and buildings are found.

TABLE 3.2-1
NATIONAL RESERVED FOREST OF KANCHANABURI PROVINCE
Order Name of forest District Subdistrict Area (rai)
1 Wat Phra Thaen Dong Rang Thamaka Phra Thaen 1,344
2 Chat Yai and Khao Soong Dan Makham Tia Glondo, Dan Makham Tia, 13,275
Forest Rangsali
3 Salaengphan Phanom Thuan Phanom Thuan 1,040
4 Nhongrong Phanom Thuan Nong Rong 19,375
5 Eastern Chong Nonsi Phanom Thuan Huai Krachao 37,500
6 Don Slap and Lao Khwan Lao Khwan Don Sa Laeb and Lao Khwan 337,500
7 Namjod Thong Pha Phum Cha Lae 472,706.25
8 Hauikhayeng Thong Pha Phum / Tha Khanun, Pilok, Hin Dat, 376,320
Sai Yok Linthin / Sai Yok
9 Wangyai Forest and Noi Thong Pha Phum | Linthin/Sai Yok, Lum Sum, Sing, 996,418
River /Sai Yok Srimongkol
10 Khao Chang Phuak Sangkhla Buri / Nongloo, Prungphlae/ Pilok, 1,085,977
Thong Pha Phum Tha khanun
11 Khao Phra Ruesi and Khao Sai Yok/ Thong Sai Yok / Hin Dat, Tha khanun, 542,500
Bo Rae, Pha Phum / Pilok, Cha Lae, Linthin/
the first plot Sangkhla Buri Prungphlae
12 Khao Tha La Mao Si Sawat / Thong Nong Pet, Tha Kradan, Cha Lae 6,781
Pha Phum
13 The paper mill, the sixth plot Si Sawat Khao Jod 101,562
14 Nong Ree Si Sawat/ Bo Phloi Khao Jod/Nong Ree 272,187
15 Khao Phra Ruesi and Khao Si Sawat/ Bo Phloi Khao Jon, Na Suan, Nong Pet, 750,000
Bo Rae,the second plot Dan Mae Chalab/ Nong Ree

Source: Provincial Office for Natural Resources and Environment Kanchanaburi, 2023
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TABLE 3.2-2
KANCHANABURI NATIONAL PARKS
Order Name District Area (rai)
1 Khao Leam Thong Pha Phum/ Sangkhla Buri 935,584.69
2 Thong Pha Phum Thong Pha Phum/ Sangkhla Buri 772,214.27
3 Lam Khlong Ngu Thong Pha Phum 420,374.00
4 Srinagarindra Dam Sai Yok / Si Sawat / Thong Pha Phum 957,500.00
5 Chaloem Rattanakosin Si Sawat 36,875.00
6 Erawan Sai Yok / Si Sawat /Mueang 343,735.00
7 Sai Yok Sai Yok 595,868.00
Source: Provincial Office for Natural Resources and Environment Kanchanaburi, 2023
TABLE 3.2-3
KANCHANABURI WILDLIFE SANCTUARY
Order Name District Area (rai)
1 Thung Yai Naresuan Thong Pha Phum / Sangkhla Buri 1,331,062.00
2 Salak Phra Mueang / Bo Phloi 536,594.00
Source: Provincial Office for Natural Resources and Environment Kanchanaburi, 2023
TABLE 3.2-4
KANCHANABURI NON-HUNTING AREA
Order Name District Area (rai)
1 The princess Mother Memorial Park Mueang 56,250.00
2 Lawa-Daowadueng cave Sai Yok 58,537.00
3 Kroeng Krawia Swamp and Nong Nam Sub Thong Pha Phum 297.00
Source: Provincial Office for Natural Resources and Environment Kanchanaburi, 2023
TABLE 3.2-5
KANCHANABURI FOREST PARKS
Order Name District Area (rai)
1 Phra Thaen Dong Rang Forest Park Thamaka 1,471.00

Source: Provincial Office for Natural Resources and Environment Kanchanaburi, 2023
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FIGURE 3.2-1: FOREST AREA IN KANCHANABURI
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(2) Field Survey

The forest resources in the project area and within the radius of 3 kilometers
of the project boundary were surveyed in November 2023. The survey focus on the
abundance of forest.

Study Procedure

(1 Scope of the study area. The forest resources in the project area and the
radius area of 3km. will be surveyed, with emphasis on the abundance of forest.

2) Study techniques

2.1) Collect the land use information in the year 2022. Categorize the
land use types by visual translation from the drone and update the information to indicate
the study areas of ecology and forest resources.

2.2) Survey the area for topography, plant communities and current
characteristics of the land use of the project area. Information from the drone and
information system, such as Google Earth, will be employed to plan the field survey and
data collection.

2.3) Survey the varieties of plant in the study area. Emphasis is made
on the types of trees with the chest-level height of 1.30 m. and diameter of more than 4.5
cm.

2.4) Survey the varieties of plant in the project area. Emphasis is made
on the types, quantity, diameter, height and position of trees with the chest-level height of
1.30 m. and diameter of more than 4.5 cm.

3) Data analysis

3.1) Analyze the types of trees, for example, common name, scientific
name, family name and habit.

3.2) Analyze the carbon sequestration of the perennial plant in the
project area.

3.3.1) Calculate the volume of above ground biomass of the
perennial plant with Ogawa et al. (1965)’s Allometric Equation, as follows:
Ws = 0.0396(D?H)*9*3
Wg = 0.00349(D?H)!%7
Wi = (28.0/Ws + Wg + 0.025)!
Wr=Ws+Wp+ WL
when Ws is the biomass of the trunk (kilogram)
Wi is the biomass of the branch (kilogram)
WL is the biomass of the leave (kilogram)
Wr is all the above ground biomass
(kilogram)
D is the chest-level diameter (centimeter)
H is the height (meter)
3.2.2) Calculate the below ground biomass of the perennial
plant. The ratio of the dry weight of the root to the trunk is 27.0 (IPCC, 2006).
3.2.3) Calculate the average of carbon in the plan tissue. The
ratio of carbon in the biomass of the perennial plant is 47.0 (IPCC, 2006).
3.2.4) Calculate the carbon sequestration of the perennial plant.
Employing all the biomass, carbon in the biomass of the perennial plant and carbon dioxide
and carbon, as follows:
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the carbon sequestration (kgCO2eq) = biomass (kg.) x 0.47 x (44/12)

3.2.5) Analyze the environmental valuation or analysis of the
carbon sequestration. The carbon sequestration is multiplied by the price of current carbon
credit trading, according to Thailand Greenhouse Gas Management Organization (2023).

4) Status assessment will assess the trees’ status, both the tree legal
protection and tree preservation orders, with details as follows:

4.1) Tree legal protection is the tree that is protected by the forest act,
B.E. 2562 (2019). It is categorized into 2 types as follows:

—  Restricted wood type A. The wood business of this type must
be authorized by the authorized person or concession according to the law. The wood is
listed in the Restricted Wood declared under the Royal Decree, B.E. 2530 (1987) and the
Restricted Wood declared under the Royal Decree, B.E. 2565 (2022).

— Restricted wood type B. This is specially restricted by the
government or rare wood. The wood business is prohibited except for the special permit
from the Minister of Agriculture and Cooperatives of Thailand. The wood is listed in the
Restricted Wood declared under the Royal Decree, B.E. 2530 (1987).

4.2) The Conservation status from Department of National Park,
Wildlife and Plant Conservation (2017) will be considered according to the status of
threatened plants in Thailand. The status can be categorized into 8 types:

(1) Rare: R (rare to find plants), (2) critically endangered animal:
CR (plants are critically endangered in the nature), (3) endangered animal: EN (plants are
riskily endangered in the nature), (4) vulnerable animal: VU (plants are vulnerably
endangered in the nature), (5) near threatened animal: NT (plants are nearly threatened in
the nature), (6) least concern animal: LC (plants are generally found and not in the risk
endanger), (7) data deficient: DD (data is deficient to be in any status), and (8) not listed.
The IUCN Red List of Threatened Species (2022-2) is categorized into 7 types: (1) critically
endangered animal: CR (plants are critically endangered in the nature), (2) endangered
animal: EN (plants are riskily endangered in the nature), (3) vulnerable animal: VU (plants
are vulnerably endangered in the nature), (4) near threatened animal: NT (plants are nearly
threatened in the nature), (5) least concern animal: LC (plants are generally found and not
in the risk endanger), (6) ) data deficient: DD (data is deficient to be in any status), and
(7) not listed.

5) The impact assessment. The impact assessment of the forest resources
will analyze the environment that expected to be directly affected by the project, such as
the forest or the area. There are 2 groups of assessment: (1) the plants have positive impact
because of the new environment caused by the project contributes to the natural growth and
(2) the plants have negative impact because of the change in environment caused by the
project. The negative impact can be categorized into 3 types as follows:

5.1) Minor impact. Most plants are large in numbers, not listed in the
restricted wood type A or not in the status for preservation. Plants can adapt themselves to
the change during the construction and operation phases of the project.

5.2) Moderate impact. Most plants are moderate or low in numbers,
listed in the restricted wood type A or in the status for preservation with low to moderate
threat. They can grow and expand in the nearby project area during the construction and
the operation phases.
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5.3) High impact. Most plants are low in numbers, endemic species,
sentimental value and listed in the restricted wood type B. They have the status of critically
endanger and cannot grow or expand in the nearby project area during the construction and
the operation phases.

Survey Results

The study results of the forest resources in the project area and radius of 3
km. in November 2023 (Figure 3.2-2) are displayed as follows:

1) Land use in the study area

From surveying the topography, plant community, and land use

characteristics in the current condition in the project study area, it was found that the project
study area does not cover forest areas or other areas. It has the characteristics of planted
forests and forest gardens. The topography is a flat area and there is a pattern of land use
as a community area. Agricultural areas include sugarcane, eucalyptus, cassava, rice fields,
field crops, horticulture, and livestock farming, including buffalo. Around the project area,
plants are found growing in communities, on farms, at the ends of rice fields, and along
roadsides, such as Teng (Shorea obtusa) Plao yai (Croton oblongifolius) Katsagon Tree
(Fernandoa adenophylla) Chaeng (Maerua siamensis) Woolly dyeing rosebay (Wrightia
arborea) Pluang (Dipterocarpus tuberculatus) Eucalyptus (Eucalyptus camaldulensis)
Rain Tree (Samanea saman) Golden shower (Cassia fistula) Siamese neem tree
(Azadirachta indica) Indian Albizia (Albizia lebbekoides) Copper pod (Peltophorum
dasyrrhachis) Burmese rosewood (Pterocarpus macrocarpus) Indian Walnut (A/lbizia
lebbeck) Cherry Ashok (Hubera cerasoides) Pao la (Grewia eriocarpa) Grey-hairy chaste
tree (Vitex canescens) Ma kha num (Sindora siamensis) Bushwillows (Combretum
quadrangulare) Soft bollygum (Litsea glutinosa) Thanon chai (Buchanania siamensis).
The project area is characterized by an open space with grass coverage. Some parts are used
for cultivating agricultural crops, including sugarcane, and there is also livestock farming,
such as raising buffalo.

FIGURE 3.2-2 : THE SURVEY OF THE FOREST RESOURCES
IN THE PROJECT AREA
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2) The Forest Ecosystem in the Project Area
2.1) Plant Diversity
From the survey of project area, it is found that the agriculture area.

There are 16 types of tree, 16 genus and 14 families. The tree found in the area as listed
in Table 3.2-6.

Eucalyptus (Eucalyptus camaldulensis) Indian AlblZla (Alblzm lebbekozdes)

FIGURE 3.2-3 : SAMPLES OF PLANTS IN THE STUDY AREA
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2.2) The Plant Status

From the survey of forest resources in the project area, there are
16 types of plants. With reference to the protected status by the forest act, B.E. 2562 (2019),
there are 8 restricted wood type A (50.0%) and 8 types of plant that are not listed in the
restricted wood type B (50.0%). The restricted wood type A are Kruai bpaa (Casearia
grewiifolia) Siamese neem tree (Azadirachta indica) Almondette (Buchanania lanzan)
Dipterocarpus  tuberculatus  (Dipterocarpus  tuberculatus) Thai crape myrtle
(Lagerstroemia floribunda) Soft bollygum (Litsea glutinosa) Mango (Mangifera indica)
and Woolly dyeing rosebay (Wrightia arborea) In this area of the project, no prohibited
plant species under Category B were found upon inspection of the conservation status
according to IUCN (2022-2). Considering the global threat status (IUCN Red List of
Threatened Species), two plant species were identified as near threatened (NT).
Dipterocarpus tuberculatus (Dipterocarpus tuberculatus) and Eucalyptus (Eucalyptus
camaldulensis) (as listed in Table 3.2-6)
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TABLE 3.2-6
LIST OF PLANTS IN THE PROJECT AREA
Status | No. of plants
&l B %
2| 8 & 8] & =
No Common name Family name Scientific name S § S -5 -5 2 |Total
=S8 F| F| 2
= K| &
1 | Kruai bpaa SALIACEAE Casearia grewiifolia T - |LC| 1 - 1
2 |Lead Tree FABACEAE Leucaena leucocephala S/T| - - - - 4 4
3 | Katsagon Tree BIGNONIACEAE Fernandoa adenophylla T - - - - 3 3
4 | Malvaceae MALVACEAE Bombax anceps T - - - - | 10| 10
5 | Chaeng CAPPARACEAE Maerua siamensis T - - - - 3 3
6 | Thai crape myrtle LYTHRACEAE Lagerstroemia floribunda T - - 2 - - 2
7 | Indian Jujube RHAMNACEAE Ziziphus mauritiana ExST| - |LC| - - | 10] 10
8 | Manila tamarind FABACEAE Pithecellobium dulce ExT| - |LC| - - 8 8
9 | Mango ANACARDIACEAE Mangifera indica - |DD| 1 - - 1
10 | Almondette ANACARDIACEAE Buchanania lanzan - 5 - - 5
11 | Woolly dyeing rosebay| APOCYNACEAE Wrightia arborea - |LC| 7 - - 7
12 | Pluang DIPTEROCARPACEAE| Dipterocarpus tuberculatus NT| 1 - - 1
13 | Eucalyptus MYRTACEAE Eucalyptus camaldulensis | ExXT | - | NT| - - |71 71
14 | Sakaena COMBRETACEAE Combretum quadrangulare - - - - 1 1
15 | Siamese neem tree MELIACEAE Azadirachta indica - |LC| 4 - - 4
16 | Soft bollygum LAURACEAE Litsea glutinosa LC| 3 - - 3
Total Number of Tree (unit) 24| - (110 | 134
Total Number of Plant Species (species) 8 - 8 16
Remarks: - Habit: T = Tree, S/T = Shrub/Tree, ST = Shrubby Tree, EXT = Exotic Tree

- Status: the restricted wood according to the forest law are categorized into 2 types:

1) Restricted wood type A: the wood business of this type must be authorized by the authorized

person or concession according to the law.

2) Restricted wood type B: this is specially restricted by the government or rare wood.
- DNP (2017) = plants listed in Threatened Plants in Thailand
- TUCN (2022) = plants listed in [IUCN Red List of Threatened Species. Version 2022-2

CR = critically endangered

NT = near threatened

EN = endangered

LC = least concern

VU = vulnerable

- =no status
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3) Carbon Sequestration of Perennial Plants
There are -134 trees in the project area. After the above and below
ground biomass analysis with Allometric equations, it is found that the biomass of the trees
is 10,061.97 kg. : the biomass of the trunk is 6,432.58 kg., the biomass of the branch is
1,463.88 kg., the biomass of the leaves is 26.35 kg., and the biomass of the roots is 2,139.16 kg.
(Table 3.2-7).

TABLE 3.2-7
BIOMASS OF THE TREES IN THE PROJECT AREA
Biomass (kg.)
Plant community Trunk Branch Leaves Roots Total
(Ws) (Ws) (W) (Wr)
Trees in the project area 6,432.58 1,463.88 26.35 2,139.16 10,061.97

Carbon Sequestration from all the biomass, carbon in the biomass of
the Perennial plants and carbon dioxide and carbon indicated that the Carbon Sequestration
of the trees in the project area is 17.34 ton carbon dioxide.

4) The tree valuation
The environmental valuation is the calculation for carbon sequestration.
The analysis is done by the carbon sequestration multiplied by the carbon credit trading of
forest project (286.15 Baht/ton carbon dioxide). The Carbon Sequestration of the trees in
the project is 17.34 ton carbon dioxide. The environmental valuation of the trees in the
project is 4,961.88 Baht. (Table 3.2-8).

TABLE 3.2-8
THE ENVIRONMENTAL VALUATION FROM ASSESSMENT OF CARBON
SEQUESTRATION
Plant community Carbon Sequestration valuation
(ton carbon dioxide) (Baht)
Trees in the project area 17.34 4,961.88

Remarks: Refer to the trading price of carbon credit of the forest area, November 2023.

Thailand Greenhouse Gas Management Organization, (www.carbonmarket.tgo.or.th)
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3.2.1.2 Wildlife Resources
(1) Secondary Data Collection
The secondary data on wildlife resources from the Department of National
Parks, Wildlife and Plant Conservation, 2021, and the Journal of Wildlife in Thailand,
Faculty of Forestry, Kasetsart University shows that wildlife resources in Kanchanaburi
and the project area is detailed below:
1) Wildlife resources in Kanchanaburi
Thungyai Naresuan Wildlife Sanctuary is a world heritage site of
Thailand being in the registration by UNESCO in conjunction with Huai Kha Khaeng
Wildlife Sanctuary under the name of Thung Yai-Huai Kha Khaeng Wildlife Sanctuary in
1991. It covers 6 districts of 3 provinces: Ban Rai District, Lan Sak District, Huai Khot
District of Uthai Thani Province, Sangkhla Buri District, Thong Pha Phum District of
Kanchanaburi and Umphang District, Tak Province, with an area of 2,279,500 rai or 3,647
square kilometers. It can be divided as follows.
1. Thungyai Naresuan Wildlife Sanctuary on the east side in the area
of Tak Province
2. Thungyai Naresuan Wildlife Sanctuary on the west side in the area
of Kanchanaburi Province which the remaining area in this area
is 1,331,062 rai
The geographical features of Thungyai Naresuan Wildlife Sanctuary
are complex mountains. The average height is approximately 800—1,200 meters above sea
level. Khao Yai is the highest peak of Thungyai Naresuan Wildlife Sanctuary, with 1,800
meters above sea level, and it is a habitat for many rare wild animals. Some rare wild species
are endangered or endemic animals, such as wild elephants, gaurs, various kinds of tigers,
Gray-backed pheasants, hornbills, chamois, hyenas, Thai peacocks and various kinds of
wild insects.
The Salakpra Wildlife Sanctuary features 352 species of wildlife. Most
of them are birds, with about 191 species, representing 54.26%, mammals, with about 59
species, representing 16.76% and fresh water fish, reptiles and amphibians, representing
13.07, 11.08 and 4.83 %, respectively. Overall, there are 41 species at a very high
abundance level, 123 species at an abundance level, 151 species at a low abundance level
and rare wildlife with 35 species.
2) Wildlife resources in the project area
The project area is located in Sa Long Ruea Subdistrict, Huai Krachao
district, Kanchanaburi. The surrounding environment is agricultural land and housing. Only
birds and reptiles are commonly seen in agricultural areas.
In addition, according to the proximity report generated from
IBAT and provided by ADB, 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 (Thailand : Cuora
amboinensis kamaroma), and Steppe Eagle (Aquila nipalensis). From reviewing data on
habitats and sightings of these 3 species, they were not found in the project area (57.78 ha)
and the 3 km radius study area of the project, which the information shows as follows:
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Asian Elephant (Elephas maximus)

From the examination of data, the distribution of Asian elephants, according
to the IUCN distribution status, does not show habitats and food sources for wild elephants
in the study area within a radius of 3 kilometers. This aligns with the information on wild
elephants found in the conservation areas of Thailand, as reported by
humanelephantvoices.org. Therefore, considering the ecological data, distribution, and
movement based on current evidence, including the analysis of the project location and the
transmission lines passing through agricultural areas, community activities, and
infrastructure systems with intense human activities, it is not a suitable habitat for wild
elephants. Additionally, when considering the presence of elephants residing in the
protected area of wildlife, if the distance is approximately 35 kilometers from the project
study area, it is unlikely that there will be any significant impact on the elephants in the
project area (see Figure 3.2-4).

Greater Adjutant (Leptoptilos dubius)

The Greater Adjutant is the rare resident bird and winter migratory bird.
There is no report of finding the project area. In the area, about 98% of the area where field
crops such as sugarcane, Eucalyptus (1.19%) and Other tree (0.01%). From the details
mentioned above, it is suggested that the area is quite dry and not suitable for the Greater
Adjutant which needs the large water resource for its living, food or for migration.
Therefore, the Greater Adjutant is not found in the project development area. This is
supported by the distribution in the plan, report or document during the past 40 years.
However, Thailand is the zone where it is possible to find the Greater Adjutant, according
to the distribution plan of [IUCN which refer to the old document for the past 40 years and
the information is not reviewed. The distance where the Greater Adjutant can be found is
85 kilometers in Tung Bang Ban, Ayutthaya province (the distribution information of the
last 21 years). In the present, the report indicated the finding at the distance of 120
kilometers in Klaongsamwa district, Bangkok (see Figure 3.2-5).

Green Peafowl (Pavo muticus)

From the examination of data on the current distribution and ecology
ofGreen Peafowl , it is found that conservation areas are only present in the northern and
western regions, according to the distribution data from Bird of Thailand (2018), a guide
to studying the biodiversity of Thai birds. This aligns with information from Birdlife
International (2023), which reports in the [UCN distribution status that there is a possibility
of extinction from certain areas. Therefore, considering the Land Use Classification along
with the project area and transmission lines, approximately 98% where field crops such as
sugarcane, Eucalyptus (1.19%) and Other tree (0.01%). The remaining area is inhabited
by communities, characterized by intense human activities. Consequently, the mentioned
area is not suitable for the habitat and foraging of Green Peafowl. The closest area where
Green Peafowl distribution is likely to be encountered is within the conservation area of
Erawan National Park, which is more than 60 kilometers away from the project area and
transmission lines. Therefore, it can be concluded that there is no cause for concern
regarding the presence of Green Peafowl in the project area and transmission lines (see
Figure 3.2-6).
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2) Field Survey

The wildlife resources in the project area and within the radius of 3
kilometers of the project boundary were surveyed in November 2023. Although the survey
was not conducted at the transmission line, most of transmission line (about 18 km. out of
22.5 km) is situated inside the 3 km. radius of the project boundary.

Study Procedure

1) Collect the diversities of wildlife in the study area. The 2 study
techniques are described as follows:

1.1) The direct search is the field survey that requires walking survey
to cover the ecosystem characteristics in the project area. The 3 survey stations (as shown
Figure 3.2-7), indicated by the ecosystem of the wildlife, consist of (1) 8 stations of the
project area, (2) the 4 border areas of the project and adjacent area, and (3) the 4 outside
areas for wildlife searching or traces of wildlife, such as footprints, dung, carcass, hair,
marks, hole and burrow, den, trap and noise of wildlife. The searching method of wildlife
are as follows:

- Reptiles and mammals. The survey in all conditions of
ecosystem is made by looking under the log, stone, and pile of leaves, tree hollow or look
up the trees.

- Birds. Binoculars is the tools used to look for the birds in all
conditions of ecosystem, especially the area where bird foods, such as ripe fruits, are grown,
and water resources. The species of birds are indicated by listening to their sounds.

- Amphibians. The adult and tadpole will be found in the water
resources. Tadpole will be easier to be found during the daytime.

- Bats. The survey in all conditions of ecosystem is made by
harp trap and net, especially the area where bird foods, such as ripe fruits, are grown, and
water resources.

The survey records the diversities of wildlife from the traces in the
ecosystem. The photographic rate is also recorded in order to assess the level of relative
abundance.

1.2) The indirect inquiry is to collect the information by asking the
local residence near the project area. The indirect inquiry is done many times in various
areas for the accurate and update results.

2) The ecosystem study of the wildlife will analyze the project area
concerning the wildlife habitat and the relation of wildelife species and its purposes of
coming into the area. The survey emphasizes the habitat, food supply, food plants, and
temporary and permanent water resources

3) The wildlife classification and accuracy check need the reference
documents as follows:

e Amphibians refers to the document of Piyawan et al. (2019), Tanya
(2003), Weerayuth (2009), Biodiversity-Based Economy Development Office (2016), and
Taylor (1962).
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FIGURE 3.2-7 : WILDLIFE RESOURCES SURVEY STATION

e Reptiles refers to the document of Biodiversity-Based Economy
Development Office (2016), Weerayuth (2009), Chan-ardet al. (2015), Cox (1991), Cox et al.
(1999), Das (2010, 2012), and Taylor (1963, 1965).

e  Birds refers to the document of Treesucon and Limparungpatthanakij
(2018), Jarujin et al. (2018), Chaiyan et al. (2008), Prasit (2008), Lekagul and Round (1991),
and Robson (2002).

e Bats refers to the document of Prateep (2007), Pipat (2011).

e  Mammals refers to the document of Francis (2001, 2008), and
Lekagul and McNeely (1977).

4) Diversities of wildlife will be listed in groups of taxonomy. Amphibians
and reptiles employs the study of Vitt and Caldwell (2009). The birds employes the study
of Treesucon and Limparungpatthanakij (2018). The mammals and bats employs the study
of Wilson and Reeder (2005). The list includes the wildlife information in the area, the
relative abundance, and status of each type of wildlife.

5) The diversities of wildlife from the direct research and the inquiry will
be listed the groups of taxonomy, and relative abundance. The assessment of relative
abundance uses the frequency of encountering each wildlife to calculate, employing the
study of Pettingill (1970).
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Percentage of relative abundance = times of encounter X 100
Times of survey

The 3 levels of relative abundance are 1) abundant or common,
2) common, and 3) less common. For criteria of abundant or common, the species of
wildlife are quite common, with the relative abundance of 67-100%. For the criteria of
common, the species of wildlife are common, with the relative abundance of 34-66%.
For criteria of less common, the species of wildlife are not frequently found or the
information comes from the inquiry, with the relative abundance of 1-33%.

6) Wildlife status is the assessment of status for legal protection and for
reservation, with details as follows:

6.1) Legal protection status. Wildlife is protected by the Wild Animal
Reservation and Protection Act, B.E. 2562(2019).

- Reserved wildlife animals are rare wild animal species which
have to be reserved. The reserved wild animals are listed in the Wild Animal Reservation
and Protection Act, B.E. 2562 (2019) (Thai government gazette, 2562 (2019).

- Protected wildlife are wild animals that are important to the
ecosystem. The decrasing protected animals can affect the ecosystem. They are listed in the
Wild Animal Reservation and Protection Act, B.E. 2562 (2019) (Thai government gazette,
B.E.2546 (2003)).

Other wildlife are non-protected animals. They are commercially
raised, have a large population in the natural condition or they can cause damage to the economic.

6.2) Reservation status by Natural Resources and Environmental Policy
and Planning (2020) is considered by the threatened status and [UCN (2022-2) which is
the international standard and worldly accepted. The threatened animals are categorized
into 7 levels : (1) critically endangered animal: CR (animals are critically endangered in
the nature), (2) endangered animal: EN (animals are riskily endangered in the nature),
(3) vulnerable animal: VU (animals are vulnerably endangered in the nature),
(4) near threatened animal: NT (animals are nearly threatened in the nature),
(5) least concern animal: LC (animals are generally found and not in the risk endanger),
(6) data deficient: DD (data is deficient to be in any status), and (7) not listed.

7) The impact assessment of the wildlife will analyze the environment that
expected to be directly affected by the project. There are 2 groups of assessment:
(1) the wildlife has the positive impact because of the new environment caused by the
project contributes to the expansion of habitation area and (2) the wildlife has the negative
impact because of the change in environment caused by the project. The negative impact
can be categorized into 3 types as follows:

7.1) Minor impact. Most wildlife are large in numbers and not listed in
the reservation status. Wildlife can adapt themselves to the change. They can live in the
project area during the construction and operation phases of the project.

7.2) Moderate impact. Most wildlife are moderate or low in numbers,
and listed in the status for reservation with low to moderate threat. However, they can live
the project area during the construction and the operation phases.

7.3) High impact. Most animals are low in numbers, or endemic
species, and listed in the reserved wild animals or the status with critically endanger. They
cannot live in the nearby project area during the construction and the operation phases.
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Study Results
The study results of the wildlife resources in the project area and within the

radius of 3 km of the project boundary (Figure 3.2-8) are as follows:

FIGURE 3.2-8 : WILDLIFE SURVEY IN THE PROJECT AREA

1) Numbers of wildlife species

According to the information of wildlife from the direct encounter and
from the inquiry, there are 115 species of wildlife: 58 species in the project area and 115
species in the radius of 3 km. from the project area (Table 3.2-9), with details as follows:

e  Mammals: 13 species or 11.30 % of a total found species

e  Birds: 67 species or 58.26 % of a total found species

o  Reptiles: 22 species or 19.13% of a total found species

e Amphibians: 13 species or 11.30 % of a total found species

TABLE 3.2-9
SPECIES OF WILDLIFE IN THE PROJECT AREA
Wildlife Number Percentage Number of wildlife in the area
(species) Project area Radius of 3 km.

Mammals 13 11.30 3 13
Birds 67 58.26 39 67
Reptiles 22 19.13 7 22
amphibians 13 11.30 7 13

Total 115 100.0 56 115
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2) Diversities of wildlife

The collected details of wildlife (4 groups, 116 species) with diversities
of species and ecosystems are as follows:

2.1) Mammal: there are 13 species of mammals found in the survey
area, as listed in the Table 3.2-10. One type of mammal that nurses its young with milk is
the carnivorous animal, which is the Common Palm Civet (Paradoxurus hermaphroditus).
There are two types of bats, belonging to the order Chiroptera and the group of insect-eating
bats, namely the Lesser Asiatic yellow house bat (Scotophilus kuhlii) and the Large-footed
Bat (Myotis hasseltii). The remaining 10 species belong to the orders Rodentia and
Scandentia. They have sharp front teeth suitable for gnawing food and self-defense. Most
of them are small in size, including the Tanezumi rat (Rattus tanezumi), the Savile's
bandicoot rat (Bandicota savilei), the Greater Bandicoot Rat (Bandicota indica), the Kleine
Pazifikratte (Rattus exulans), Cook's mouse (Mus cookii), the Ricefield rat (Rattus
argentiventer), Variable Squirrel (Callosciurus finlaysonii), Indochinese ground squirrel
(Menetes berdmorei), the Indomalayan Bamboo Rat (Rhizomys sumatrensis), and the
Common tree shrew (Tupaia belangeri).

2.2) Birds are a group of forest animals with the highest number and
diversity, as discovered in the study area of the project, with a total of 67 species.
These are categorized into 47 resident bird species and 20 migratory bird species, according
to the list in Table 3.2-11 and example in Figure 3.2-9. The majority are types that can be
commonly found in agricultural areas, deforested areas, community areas, and water
sources. Resident bird species, for example, Common myna (Acridotheres tristis) Streak-
eared bulbul (Pycnonotus conradi) Sunda pied fantail (Rhipidura javanica) Green-billed
malkoha (Phaeenicophaeus tristis) Paddy field pipit (Anthus rufulus) Red-wattled lapwing
(Vanellus indicus) scaly-breasted munia (Lonchura punctulata) Eurasian tree sparrow
(Passer montanus) Common tailorbird (Orthotomus sutorius) Olive-backed Sunbird
(Cinnyris jugularis) Scarlet-backed flowerpecker (Dicaeum cruentatum) Common
iora (Aegithina tiphia) Red collared dove (Streptopelia tranquebarica) Large-billed
crow (Corvus macrorhynchos) Shikra (Accipiter badius). For the group of birds that
migrate and move to Thailand as winter migratory birds from the Northern Hemisphere,
such as Russia and China, including birds that pass through Thailand to migrate to
Malaysia, Indonesia, Australia, and birds that migrate to Thailand to nest. Examples of
migratory birds in the study area include: Asian Brown Flycatcher (Muscicapa dauurica)
Red-throated flycatcher (Ficedula albicilla) Barn swallow (Hirundo rustica) Amur
stonechat (Saxicola stejnegeri) Brown shrike (Lanius cristatus) Eastern Yellow Wagtail
(Motacilla tschutschensis)Pied Harrier (Circus melanoleucos) Common kestrel (Falco
tinnunculus).
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TABLE 3.2-10

LIST OF MAMMALS IN THE PROJECT AREA

Status Area found
Order/Family/Species Abundance
1 2 3 1 2

Order Carnivora

Family Viverridae

1. Common Palm Civet Low i Le L€ ) %
(Paradoxurus hermaphroditus) *

Order Chiroptera

Family Vespertilionidae

2. Lesser Asiatic yellow house bat Moderate P LC LC v 4
(Scotophilus kuhlii)

3. Large-footed Bat (Myotis hasseltii) * Low P LC LC X v
Order Rodentia

Family Muridae

4. Tanezumi rat (Rattus tanezumi) Moderate - LC LC v v
5. Savile's bandicoot rat (Bandicota Low - LC LC v

savilei) * v
6. Greater Bandicoot Rat (Bandicota Low - LC LC X

indica) * v
7. Kleine Pazifikratte (Rattus exulans) * Moderate - LC LC X v
8. Cook's mouse (Mus cookii) * Low - LC LC X v
9. Ricefield rat. (Rattus argentiventer) * Low - LC LC X v
10. Indomalayan Bamboo Rat (Rhizomys Low - LC LC X v
sumatrensis) *

Family Sciuridae

11. Variable Squirrel (Callosciurus High - LC LC X v
finlaysonii)

12. Indochinese ground squirrel (Menetes Low - LC LC X v
berdmorei) *

Order Scandentia

Family Tupaiidae

13. Common tree shrew (Tupaia glis) * Low - LC LC X v
Remarks: Aeas of occurrence : 1 = project area 2 = aradius of 3 km of the project boundary

Status: 1 = the Wild Animal Reservation and Protection Act, B.E.2562 (2019)

*= from inquiry

- =not protected by law P = protected wildlife R = reserved wildlife
Natural Resources and Environmental Policy and Planning (2020)

CR = critically endangered animal EN = endangered animal

VU = vulnerable animal NT = near threatened animal

LC = least concern animal - =no status

[UCN (2022-2)

CR = critically endangered animal EN = endangered animal

VU = vulnerable animal NT = near threatened animal

LC = least concern animal - =no status
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TABLE 3.2-11
LIST OF BIRDS IN THE PROJECT AREA

Migration Area
@ Status
2 status found
Order/Family/Species g ‘5 é
2 = s 2 3 1 2
< g | &
= =
Order Passeriformes
Family Aegithinidae
1. Common iora (Aegithina tiphia) Moderate | v x LC LC x v
Family Artamidae
2. Ashy woodswallow (Artamus fuscus) | Moderate | v x LC LC v Vv
Family Alaudidae
3. Indochinese Bushlark (Mirafra Low v x LC | LC | vV | V
erythrocephala)
Family Cisticolidae
4. Common tailorbird (Orthotomus Moderate | v x LC LC x v
sutorius)
5. Yellow-bellied Prinia (Prinia Low v x LC LC v v
flaviventris)
6. Plain prinia (Prinia inornata) Low v X LC LC 2
Family Corvidae
7. Large-billed crow (Corvus Moderate | v x LC LC v v
macrorhynchos)
Family Dicaeidae
8. Scarlet-backed flowerpecker Low 4 x LC LC x v
(Dicaeum cruentatum)
Family Dicruridae
9. Black drongo (Dicrurus High X v LC LC 2
macrocercus)
Family Estrildidae
10. Scaly-breasted munia (Lonchura High v X LC LC v v
punctulata)
11. White-rumped munia (Lonchura Low 4 x LC LC x v
striata)
Family Hirundinidae
12. Barn swallow (Hirundo rustica) Moderate | x v LC LC v v
Family Laniidae
13. Brown shrike (Lanius cristatus) Low X v LC | LC | vV | V
14. Burmese shrike (Lanius collurioides) Low X v LC LC v Vv
Family Motacillidae
15. Paddy field pipit (Anthus rufulus) Moderate | v X LC LC 2
16. Eastern Yellow Wagtail (Motacilla Low x v LC LC x v
tschutschensis )
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TABLE 3.2-11
LIST OF BIRDS IN THE PROJECT AREA (CONT’D)

Migration Area
@ Status
2 status found
Order/Family/Species g E é
2 E E" 1 2 3 1 2
= =

Family Muscicapidae
17. Oriental magpie-robin (Copsychus Low 4 x P LC LC x v
saularis)
18. Amur stonechat (Saxicola Low X v P LC LC X v
Stejnegeri)
Family Nectariniidae
19. Olive-backed Sunbird (Cinnyris High v x P LC LC x v
Jjugularis)
Family Passeridae
20. Eurasian tree sparrow (Passer High v x - LC LC x v
montanus)
21. Plain-backed sparrow (Passer Moderate | v x P LC LC 2
flaveolus)
22. house sparrow (Passer domesticus) High v x P LC LC x v
Family Ploceidae
23. Baya weaver (Ploceus philippinus) Moderate | v x P LC | LC | vV | V
Family Pycnonotidae
24. Streak-eared bulbul (Pycnonotus Moderate | v x P LC LC 2
conradi)
25. yellow-vented bulbul (Pycnonotus Low v X P LC LC X v
goiavier)
26. Sooty-headed bulbul (Pycnonotus Moderate | v x P LC LC 2
aurigaster)
Family Rhipiduridae
27. Sunda pied fantail (Rhipidura High 4 x P LC | LC | vV | V
Jjavanica)
Family Sturnidae
28. Common myna (Acridotheres tristis) High 4 x P LC | LC | vV | V
29. Great myna (Acridotheres grandis) High 4 x P LC | LC | vV | V
30. Thai pied starling (Gracupica floweri) Moderate | v X P LC LC x v
Order Columbiformes
Family Columbidae
31. Red collared dove (Streptopelia High 4 x P LC | LC | vV | V
tranquebarica)
32. Eastern Spotted dove (Spilopelia High 4 x - LC | LC | vV | V
chinensis)
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TABLE 3.2-11
LIST OF BIRDS IN THE PROJECT AREA (CONT’D)

Migration Area
@ Status
2 status found
Order/Family/Species g E é
2 E E" 2 3 1 2
= =

33. Zebra dove (Geopelia striata) Moderate | v x LC LC v v
34. Rock pigeon (Columba livia) High v x LC LC v v
Order Coraciiformes
Family Coraciidae
35. Indian roller (Coracias Moderate | v x LC LC v v
benghalensis)
Family Meropidae
36. Asian green bee-eater (Melops High X v LC LC v Vv
orientalis)
37. Chestnut-headed Bee-eater (Melops | Moderate | x v LC LC x v
leschenaulti)
Family Muscicapidea
38. Asian Brown Low X v LC LC x v
Flycatcher (Muscicapa dauurica)
39. Red-throated flycatcher (Ficedula Low X v LC LC x v
albicilla)
Order Cuculiformes
Family Cuculidae
40. Reater coucal (Centropus sinensis) High v X LC LC v v
41. Green-billed malkoha Low v x LC LC X v
(Phaenicophaeus tristis)
42. Western koel (Eudynamys High 4 x LC | LC | vV | V
scolopaceus)
Order Piciformes
Family Megalaimidae
43. Coppersmith barbet (Megalaima Low v X LC LC X v
haemacephala)
44. Lineated Barbet (Megalaima lineata) Low v x LC LC X v
Order Caprimulgiformes
Family Apodidae
45. Asian Palm Swift (Cypsiurus Moderate | v X LC LC v Vv
balasiensis)
Family Caprimulgidae
46. Indian nightjar (Caprimulgus Moderate | v X LC LC 2
asiaticus)
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TABLE 3.2-11
LIST OF BIRDS IN THE PROJECT AREA (CONT’D)

Migration Area
@ Status
2 status found
Order/Family/Species g E é
2 E E" 2 3 1 2
S =
Order Ciconiiformes
Family Ciconiidae
47. Asian openbill (Anastomus Moderate | v x LC LC v v
oscitans)
Order Charadriiformes
Family Charadriidae
48. Red-wattled lapwing (Vanellus Moderate | v X LC LC 2
indicus)
Family Glareolidae
49. Oriental Pratincole (Glareola Low x v LC LC 2
maldivarum)
Family Turnicidae
50. Barred buttonquail (Turnix Low v x LC LC 2
suscitator)
Order Gruiformes
Family Rallidae
51. White-breasted waterhen Moderate | v x LC LC X v
(Amaurornis phoenicurus)
Order Coraciiformes
Family Alcedinidae
52. White-breasted kingfisher (Halcyon Low v X LC LC v v
SHYFNensis)
53. Common kingfisher (Alcedo atthis) Low x 4 LC LC X v
54. Pied Kingfisher (Ceryle rudis) Low X LC LC X v
Order Pelecaniformes
Family Ardeidae
55. Chinese pond heron (4rdeola High v X LC | LC | vV | V
bacchus)
56. Eastern Cattle Egret (Bubulcus High X v LC LC v v
coromandus)
57. Little Egret (Egretta garzetta) Moderate 4 LC LC X v
58. Great white egret (Ardea alba) Low v LC LC X v
Order Suliformes
Family Phalacrocoracidae
59. Little cormorant (Microcarbo niger) | Moderate | v X LC LC X v
Order Strigiformes
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TABLE 3.2-11

LIST OF BIRDS IN THE PROJECT AREA (CONT’D)

Migration Area
@ Status
2 status found
Order/Family/Species g E é
2 E E" 1 2 3 1 2
S =
Family Strigidae
60. Asian barred owlet (Glaucidium Low v X P LC LC X v
cuculoides)
Order Accipitriformes
Family Accipitridae
61.Pied harrier (Circus melanoleucos) Moderate | x v P LC LC 2
62. Black-eared Kite (Milvus lineatus) Low X v P LC LC 2
63. Rufous-winged Buzzard (Butastur Low v x P NT | LC v v
liventer)
64. Shikra (Accipiter badius) Low X v P LC LC X v
Family ELanidae
65. Black-shouldered Kite (Elanus Low 4 x P LC LC 2
caeruleus)
Order Falconiformes
Family Falconidae
66. Common kestrel (Falco tinnunculus) Low X v P LC LC 4
67. Steppe Eagle (Aquila nipalensis) Low X v P LC EN x
Remarks: Aecas of occurrence : 1 = project area 2 = aradius of 3 km of the project boundary

Status: 1= the Wild Animal Reservation and Protection Act, B.E.(2019) 2562

- =not protected by law P = protected wildlife

R =reserved wildlife

2 = Natural Resources and Environmental Policy and Planning (2020)

CR = critically endangered animal EN = endangered animal

VU = vulnerable animal

LC = least concern animal - =no status

3= IUCN (2022-2)

NT = near threatened animal

CR = critically endangered animal EN = endangered animal

VU = vulnerable animal

LC = least concern animal - =no status

* = from inquiry

NT = near threatened animal
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Asian green bee-eater (Melops orientalis)

—

Eastern cattle egret (Bubulcus coromandus)

.-‘

¢

Indochinese Bushlark (Mirafra erythrocephala) | Black drongo (Dicrurs mMacrocercus)

Pied harrier (Circus melanoleucos) Black-shouldered Kite (Elanus caeruleus)

FIGURE 3.2-9 : THE EXAMPLES OF BIRDS FOUND IN THE PROJECT
STUDY AREA
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2.3) Reptiles were surveyed and a total of 23 species were found,
each of which is distributed in the study area of the project, as listed in Table 3.2-12. There
are two species of reptile, which are reptiles (7estudines), namely: Malayan snail-eating
turtle (Malayemys macrocephala) Asiatic softshell turtle (Amyda cartilaginea) and another
20 species are reptiles of the order Squamata, which includes all animals covered with
scales, such as: Oriental garden lizard (Calotes versicolor) Indo-Chinese Forest
Lizard (Calotes mystaceus) Forest garden lizard (Calotes emma) Reeves's butterfly lizard
(Leiolepis reevesii) Golden Tree Snake (Chrysopelea ornata) Long-nosed whip snake
(Ahaetulla nasuta) Red-necked Keelback (Rhabdophis subminiatus) Malayan banded
wolf snake (Lycodon subcinctus) Indo-Chinese Rat Snake (Ptyas korros) Banded rat snake
(Ptyas mucosa) Cantor's kukri snake (Oligodon dorsolateralis) Monocellate Cobra (Naja
kaouthia) Reticulated Python (Malayopython reticulatus) Tokay Gecko (Gekko
gecko) Flat-tailed House Gecko (Hemidactylus platyurus) Common House-Gecko
(Hemidactylus frenatus) Common Sun Skink (Eutropis multifasciata) Gefleckte Mabuye
(Eutropis macularius) Asian Water Monitor (Varanus salvator) and Bengal monitor
(Varanus bengalensis)

TABLE 3.2-12
LIST OF REPTILES IN THE PROJECT AREA
. . Status Area found
Order/Family/Species Abundance
1 2 3 1 2
Order Testudines
Family Geoemydidae
1. Malayan snail-eating turtle Low P LC LC X v
(Malayemys macrocephala)
Family Trionychidae
2. Asiatic softshell turtle (Amyda Low P LC VU X v
cartilaginea) *
Order Squamata
Family Agamidae
3. Oriental garden lizard (Calotes High P LC LC 4 v
versicolor)
4. Indo-Chinese Forest Moderate P LC LC X v
Lizard (Calotes mystaceus)
5. Forest garden lizard (Calotes Moderate P LC LC X v
emma)
6. Reeves's butterfly lizard Moderate P NT LC v v
(Leiolepis reevesii)
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TABLE 3.2-12
LIST OF REPTILES IN THE PROJECT AREA (CONT’D)
. . Status Area found
Order/Family/Species Abundance
2 3 1 2
Family Colubridae
7. Golden Tree Moderate LC LC v v
Snake (Chrysopelea ornata)
8. Long-nosed whip snake Moderate LC LC X v
(Ahaetulla nasuta)
9. Red-necked Moderate LC LC X 4
Keelback (Rhabdophis
subminiatus)
10. Malayan banded wolf snake Low LC LC X v
(Lycodon subcinctus) *
11. Indo-Chinese Rat Snake (Ptyas Low LC NT X v
korros) *
12. Banded rat snake (Ptyas Low LC LC X v
mucosa) "
13. Cantor's kukri snake (Oligodon | Moderate LC LC 4 v
dorsolateralis)
Family Elapidae
14. Monocellate Cobra (Naja Low LC LC X v
kaouthia) *
Family Gekkonidae
15. Tokay Gecko (Gekko gecko) High LC LC X v
16. Flat-tailed House Gecko High LC LC v v
(Hemidactylus latyurus)
17. The Common House-Gecko Moderate LC LC v v
(Hemidactylus frenatus)
Family Pythonidae
18. Reticulated Python Low LC LC X v
(Malayopython reticulatus) *
Family Scincidae
19. Common Sun Skink (Eutropis High LC LC v v
multifasciata)
20. Gefleckte Mabuye (Eutropis High LC LC X v
macularius)
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TABLE 3.2-12
LIST OF REPTILES IN THE PROJECT AREA (CONT’D)

. . Status Area found
Order/Family/Species Abundance
1 2 3 1 2
Family Varanidae
21. Asian Water Monitor (Varanus | Moderate P LC LC X 4
salvator) *
22. Bengal monitor (Varanus Low P LC NT X v
bengalensis) *
Remarks: Aeas of occurrence : 1 = project area 2 = aradius of 3 km of the project boundary

Status: 1= the Wild Animal Reservation and Protection Act, B.E.(2019) 2562
- =not protected by law P = protected wildlife R = reserved wildlife
2 = Natural Resources and Environmental Policy and Planning (2020)
CR = critically endangered animal EN = endangered animal
VU = vulnerable animal NT = near threatened animal
LC = least concern animal - =no status
=3 IUCN (2022-2(
CR = critically endangered animal EN = endangered animal
VU = vulnerable animal NT = near threatened animal
LC = least concern animal - =no status

* = from inquiry

2.4) Amphibain were surveyed, and a total of 13 species were
identified. Each species is distributed within the study area of the project, as listed in Table
3.2-13. The 13 species of Amphibians include frogs/toads (Anura), which are characterized
by having legs and no tails in their adult stage. Animals in this group rely on skin
respiration, requiring consistently moist skin. They inhabit water or areas with high
humidity, and they forage during the night when the temperature drops and humidity
increases. All 13 species of Amphibians live on land, in burrows, or in various aquatic
habitats, including flowing water and stagnant water bodies of freshwater ecosystems, as
well as rice fields. Among them, 7 species live in or near water more than on land such as
Chinese edible frog (Hoplobatrachus rugulosus) Boie's wart frog (Fejervarya limnocharis)
Dicroglossidae (Fejervarya triora) Green puddle frog (Occidozyga lima) Round-tongued
floating frog (Occidozyga martensii) Red-eared Frog (Hylarana erythraea) and Three-
striped Grass Frog (Hylarana macrodactyla) As for the other 6 species, they reside on
land, on trees, or in burrows in areas with high humidity, but they lay their eggs in water.
These include: Asian common toad (Duttaphrynus melanostictus) The Four-lined
(Polypedates leucomystax) Ornate Pigmy Frog (Microhyla ornata) Guangdong rice frog
(Microhyla pulchra) Asian painted frog (Kaloula pulchra) and Blunt-headed Burrowing
Frog (Glyphoglossus molossus)
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TABLE 3.2-13
LIST OF AMPHIBIANS IN THE PROJECT AREA

. . Status Area found
Order/Family/Species Abundance
2 3 1 2
Order Anura
Family Bufonidae
1.Asian common toad (Duttaphrynus High LC LC v v
melanostictus)
Family Dicroglossidae
2. Chinese edible frog (Hoplobatrachus Low LC LC X v
rugulosus) *
3. Boie's wart frog (Fejervarya High LC LC X 4
limnocharis)
4 Dicroglossidae (Fejervarya triora) Low LC LC 4 v
5.Green puddle frog (Occidozyga lima) High LC LC 4 v
6.Round-tongued floating frog High LC LC v v
(Occidozyga martensii)
Family Microhylidae
7. Ornate pigmy frog (Microhyla fissipes) Moderate LC LC 4 v
8. Guangdong rice frog (Microhyla Moderate LC LC v v
pulchra)
9.Asian painted frog(Kaloula pulchra) Moderate LC LC 4 v
10.Blunt-headed Burrowing Frog Low NT NT X v
(Glyphoglossus molossus) *
Family Ranidaae
11.Red-eared Frog (Hylarana erythraea) * Low LC LC X v
12.Three-striped Grass Frog (Hylarana Low LC LC X v
macrodactyla) *
Family Rhacophoridae
13. Four-lined (Polypedates Moderate LC LC X v
leucomystax)
Remarks: Aecas of occurrence : 1 = project area 2 = aradius of 3 km of the project boundary

Status: 1= the Wild Animal Reservation and Protection Act, B.E.(2019) 2562
- =not protected by law

2= Natural Resources and Environmental Policy and Planning (2020)

P = protected wildlife

CR = critically endangered animal EN = endangered animal

VU = vulnerable animal

LC = least concern animal

=3 JUCN (2022-2 (

NT = near threatened animal

= no status

CR = critically endangered animal EN = endangered animal

VU = vulnerable animal

LC = least concern animal

* = from inquiry

NT = near threatened animal

= no status

R = reserved wildlife
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3) Wildlife abundance
Each species in the study area cannot indicate the numbers per area
because of the significant factors: the methods of wildlife assessment or indication are
various, and the study period is short. Therefore, the expression of a number of each species
of wildlife was assessed by dividing wildlife abundance into 3 levels of relative abundance.
Table 3.2-14 presents wildlife abundance, and the details of wildlife abundance are as

follows:

TABLE 3.2-14
SPECIES OF WILDLIFE AND THEIR ABUNDANCE IN THE STUDY AREA
Abundance
Wildlife Species :
High Moderate Low
Mammals 13 1 3 9
Birds 67 16 22 29
Reptiles 22 5 9
Amphibians 13 4 4 5
Total 115 26 38 51
Percentage 100.0 22.61 33.04 44.35

3.1) High abundance level: These species are easily observed through
physical presence, traces, and evidence or by their high-frequency vocalizations. They are
often small-bodied species that inhabit areas with desired environmental conditions and can
adapt to different ecological needs over a wide range. They have a varied diet, which allows
them to reproduce and maintain large populations. They are highly adaptable to
disturbances, so they are not very secretive and are frequently encountered. This group
consists of 4 wildlife groups, totaling 26 species, or 22.61% of the total number of wildlife
species. They are categorized as follows:

e  Mammals: 1 species - Variable Squirrel (Callosciurus
finlaysonii)

e Birds: 16 species - Black drongo (Dicrurus macrocercus)
Scaly-breasted munia (Lonchura punctulata) Olive-backed Sunbird (Cinnyris jugularis)
Eurasian tree sparrow (Passer montanus) House sparrow (Passer domesticus)
Sunda pied fantail (Rhipidura javanica) Common myna (Acridotheres tristis) great myna
(Acridotheres grandis) Red collared dove (Streptopelia tranquebarica) Eastern Spotted
dove (Spilopelia chinensis) Rock pigeon (Columba livia) Asian green bee-eater (Melops
orientalis) Greater coucal (Centropus sinensis) Western koel (Eudynamys scolopaceus)
Chinese pond heron (Ardeola bacchus) Eastern cattle egret (Bubulcus coromandus)

o Reptiles: 5 species - Oriental garden lizard (Calotes
versicolor) Tokay Gecko (Gekko gecko) Flat-tailed House Gecko (Hemidactylus platyurus)
Common Sun Ski