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EXECUTIVE SUMMARY 

 

1. INTRODUCTION 

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

2. LEGISLATIVE REQUIREMENT 

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

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

3. PROJECT DESCRIPTION 

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

 

4.1 Air Quality 

 Construction Phase 

 The construction activities during this phase that might cause dust dispersion and 
affected to the ambient air quality include; land clearance and site preparation for building 
and supporting facilities related to power generation activities. The box model has been 
adopted to predict the TSP concentration. The predicted TSP-24 hrs is 0.191 mg/m3, 
which is within the standard limit, which is set at no more than 0.33 milligrams per cubic 
meter (National Environmental Committee Announcement No. 24, B.E. 2547 (2000)). 
There is no ambient air quality standard limit set for TSP in the IFC General EHS 
Guidelines. 
 Operation Phase 

 The project activities during this phase involves electricity generation from solar 
cells. There will be no equipment or machines that generate particulate matters or 
pollutants. Therefore, there will be no impact of ambient air quality. 
 

4.2 Noise 

 Construction Phase 

 The construction activities during this phase that might cause noise impact 
include the construction of structures for installing solar panels and building construction 
using percussion piling method. The impact of noise from construction activities, occurs 
temporarily and over a short period of time. During the 8-hour construction period, not all 
machinery operates simultaneously. For the calculation, noise impact from construction 
activities of the project, which serve as a representative source of noise during the 
construction phase, have a maximum noise level of 83 dBA at a distance of 15 meters 
from the source is chose as a reference noise level in this assessment because it is the 
highest noise level generated from the construction of the Project (U.S. EPA 1971). 
 Assessment results with national guideline:  
 - Leq 24 hr: the total noise level at Ban Nong Hin school and farm dwelling 
is 65.9 and 62.0 dBA, falls within the standard (not exceed 70 dBA). 
 - Annoyance noise: the annoyance noise levels at both Ban Nong Hin school and 

the farm dwelling exceed 10 dBA. Therefore, the installation of a noise barrier was proposed to 

mitigate the noise impacts. Assessments indicate that with a noise barrier in place, annoyance 

noise drops below 10 dBA during certain hours. However, it's important to note that the 

surrounding environmental conditions during measurements can greatly influence annoyance 

noise levels. In some cases, the surroundings may be extremely quiet, leading to very low 

background noise levels, which can result in annoyance noise being generated even at relatively 
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low levels from the noise source. Therefore, impact from annoyance noise is considered 

moderate. However, the construction activities are specified to be conducted during day time, 8 

hours per day, from 8 a.m. to 5 p.m. (with a 1-hour break at noon). Therefore, the consideration 

of the annoyance noise level at the receptor will be limited to day time. If construction during 

nighttime is unavoidable, the project shall properly inform community leaders 7 days in advance. 

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

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

 

4.3 Reflection and Heat 
 Construction Phase 

 The project is designed to use PV panels that are coated with an anti-reflective 

coating with the lowest light reflection coefficient. Additionally, the project specifies that the 

solar panels will be installed at an angle of approximately 10 degrees to the ground, which 

prevents light reflection towards the surrounding area. Therefore, it is anticipated that there 

will be no significant impact from light reflection and heat generated by the solar panels. 

 Operation Phase 

 Current solar panel manufacturing technologies have improved significantly, 
with external coatings that reduce light reflection. According to the report "PV Systems: 
Low Levels of Glare and Reflectance vs. Surrounding Environment" by Mark Shields in 
2010, which studied light reflection when impacting various materials, it was found that 
the light reflection coefficient of solar glass is lower than that of other materials. When an 
Anti-Reflection coating is applied, the light reflection coefficient is further reduced. 
Therefore, there will be no impact on the community. 
 

4.4 Terrestrial Ecology 

 Construction Phase 

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

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

4.5 Aquatic Ecology 

 Construction Phase 

 Wastewater will be generated from 2 major sources; (1) wastewater from workers 

consumption (on site and at campsite), the Project will treat wastewater with a septic tanks. 

If the contractor discharges treated waste or sewage outside into natural water sources or 

private areas, the contractor must obtain permission from relevant government agencies or 

landowner to ensuring that the discharged sewage will not have adverse environmental 

impacts in the future. In addition, the contractor shall provide a retention pond at workers’ 
camp and conduct water quality monitoring once a month to ascertain the water quality 

before discharging., and (2) Wastewater from construction activities will be generated from 

equipment cleaning. The wastewater will be collected in onsite drainage gutters and collected 

in the wastewater collection pond. The water will be reused for dust suppression. The impact 

shall occur temporarily only if wastewater is discharged into the surrounding environment; 

hence, the impact on aquatic organisms is considered low. 

 Operation Phase 

 Wastewater from employee’s consumption (peak consumption at PV cleaning 
period) which will be treated by a septic tank and no discharging to surrounding environment. 

For wastewater from PV cell cleaning activity, which is not contaminated with impurities 

such as oils but it only contains dust will be directly discharged onto the ground. For the 

runoff that may be contaminated with oil from the transformer area where engine oil is used, 

it will be sent to an oil sump to separate oil and treat further. The project doesn’t discharge 
wastewater to the environment; thus, it has no impact on surface water quality. 

 

4.6 Socio-economics 

 Construction Phase  
 1. Potential Positive Impacts  
  Employment of Local People: The Project has a policy to be given first 
priority to be hired local people which qualified to work non-skill and skill labors. 
However, this employment is temporary only 12 months during construction phase, the 
positive impact will be low. 
  Local Economic Promotion: the construction workers will be bought a 
consumer product from the local shop/stores nearby the construction site and workers’ 
camp. It will increase the cash flow and improve the local economy. However, it will be 
temporary only 12 months during construction phase, the positive impact will be low. 
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 2. Potential Negative Impacts 

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

 1. Potential Positive Impacts 

   Local Development: The local administrative organizations will collect 
taxes from the Project, such as local maintenance tax, building and land tax, and a share 
of value-added tax. This revenue can be used for local development. In addition, the 
Project has several community relations campaigns to establish positive relationships and 
pay back to the community. The Project will also support local activities throughout the 
operation phase. Therefore, the positive impact will be moderate. 
  Employment of Local People: The Project given the first priority to hire 
the local people who qualified to the work requirements. The employment during this 
phase comprised 5 permanent employees and approximately 20 part-time employees 
throughout 25 years of the project operation phase. Therefore, the positive impact will be 
moderate. 
  Activities Promoting Community Relations: The Project has public relations 

campaigns about its operations regularly to establish an accurate understanding and minimize 

concerns among people living near the Project. The purpose is to establish a good relationship 

between the Project and the local communities. All activities will be implemented throughout 

the operation phase. Therefore, the positive impacts will be moderate. 

 2. Potential Negative Impacts 

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

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

4.8 Influx Management 
 Construction Phase 

 Waste Management: If the contractor discharges treated waste or sewage outside 
into natural water sources or private areas, the contractor must obtain permission from 
relevant government agencies or landowner to ensuring that the discharged sewage will 
not have adverse environmental impacts in the future. In addition, the contractor shall 
provide a retention pond at workers’ camp and conduct water quality monitoring once a 
month to ascertain the water quality before discharging. 
 Noise: Noise from workers’ camp may disturb the communities at nighttime 
because of high number of workers. This could cause conflict with local people. The 
Project and the contractors shall strictly implement preventive and mitigative measures to 
control and monitor the workers so that they do not create problems to surrounding 
communities at nighttime. 
 Transportation: The results showed that the project's transportation activities 
during the construction phase do not significantly impact the service level of Rural Road 
No. 4086. The road's level of service remains the same (Level A), allowing vehicles to 
move freely at free-flow speed, where the driver can select the speed of travel without 
being influenced by other means of transport in the traffic flow.  
 Impact on public health service: With a large number of construction workers, if 
there is a contagious disease or epidemic occurs in the workers’ camp, there is a chance 
that the disease may spread to the surrounding communities. Communicable diseases. 
Common cold and flu caused by probably new strains are very well possible, as well as 
respiratory tract diseases. If illness occurs, it will increase the service burden on the local 
primary health care unit, namely Nong Krathum Sub-district Health Promoting Hospital. 
It is necessary that the Project and the contractors strictly comply with the relevant laws 
and regulations. 
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 Conflict with local people: The project has established preventive and mitigative 
measures to control and monitor these workers so that they do not create problems for 
surrounding communities. In order to ensure the efficient operation of the project without 
causing social and environmental impacts or annoyance and conflict problems between 
the project and surrounding communities, the project has established procedures for 
handling complaints. When the complaint is corrected are completed, the project will  
urgently notify the complainant of the results and actions of the project. 
 Economic impact: Population influx as well as the presence of sizeable outsider 
workforce can disturb social dynamics, for example with the increased demand or 
pressure on services and resources such as housing, education, health services.  
Differences in social norms as well as income levels can create social jealousy.  Artificial 
inflation of prices locally can also create potential tension. 
 Due to a significant influx of workers from external sources, there is a heightened risk 

of several impacts emerging as aforementioned, particularly associated with labor migration. 

To minimize risks, the Project has implemented preventive measures, so the impact is low. 

 Operation Phase 

 During the normal operation phase, only 5 permanent employees work in the Project 

area. Additionally, approximately 20 individuals, who are expected to be local residents, will 

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

 

4.9 Occupational Health and Safety 

 Construction Phase 

 The construction activities may cause occupational diseases and occupational health 

risk such as fall of objects, hit on head, electric shock, traffic accident, etc. Therefore, the 

project determined the prevention and correction measures and adequate training program in 

occupational health and safety to minimize the occupational health impact. Moreover, the 

contractor will provide first aid equipment and medical supplies within the construction area, 

including a medical shuttle, according to the Ministry of Labor Regulations on the provision 

of welfare in business establishments B.E. 2548 (2005). Therefore, the occupational health 

impacts on the construction workers will be low. 

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

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

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

4.11 History and Cultural Heritage 

 Construction and Operation Phases 

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

4.12 Land Use 

 Construction and Operation Phases 

 The Project site is located in the green zone, which is classified as rural and 

agricultural land. This type of land allows for business activities in buildings that are not tall or 

large-sized. However, if there are agreements for purchase or lease involving regional 

electricity utilities, it is considered a public utility and can be conducted. In any case, the Project 

does not fall under the category or type of factory that is prohibited from conducting operations 
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in this area. Therefore, the implementation of the Project does not conflict with the Principal 

City Plan for Land Use of Suphanburi, B.E. 2560 (2017), and is thus eligible for conducting 

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

 

4.13 Land Transportation 

 Construction and Operation Phases 

 The results showed that the project's transportation activities during the both 

construction and operation phases do not significantly impact the service level of Rural Road 

No. 4086. The road's level of service remains the same (Level A), allowing vehicles to move 

freely at free-flow speed, where the driver can select the speed of travel without being 

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

 

4.14 Solid Waste Management 
 Construction Phase 

 Waste from construction activities, 4 tons/month. The Project will collect, 
segregate, and consider reusing these materials, as well as ensuring proper disposal based 
on the waste type. 
 Food waste and food container refuse from the consumption of construction 
workers, estimated at a maximum of approximately 1,276.80 kilograms per day. 
Containers based on the types of wastes i.e., biodegradable, non-biodegradable and 
hazardous wastes) with a capacity of 200 liters and tightly sealed lids will be provided at 
various points to accommodate the waste. These are in place to collect waste until 
authorized agencies, which typically collect waste 2-3 days per week, can properly 
dispose of. Therefore, the impact is considered low. 
 Operation Phase  
 Consumption waste generated by regular employees, estimated to be around 5 
individuals. The Project has prepared waste bins to accommodate three waste types: 
general waste, recyclable waste, and hazardous waste. The remaining waste after 
separation at the source will be collected and handed over to authorized agencies for 
proper disposal. 
 Waste from the operation activities, specifically broken PV solar. The project will 

collect and store in waste storage area, with clear labels indicating the type of waste. When 

there is a significant quantity of waste, the project will arrange for authorized companies to 

handle the disposal and report to the Office of the Energy Regulatory Commission (ERC) 

annually in compliance with the Announcement of the Ministry of Industry regarding the 

management of waste or unused materials in B.E. 2566 (2023). Therefore, there will be 

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

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

 The wastewater generated during this is quite less, include; wastewater from 
staff consumption of about 1.40 m3/d and wastewater from solar panel cleaners of about 
8.24 m3/d. Similar to the construction phase, all generated wastewater will be collected 
and treated properly and contact an agency authorized by government agencies to 
disposal. The wastewater will not be discharged to the outside. Therefore, there is no 
impact on the surface water quality. 
 

4.16 Water Drainage 

 Construction Phase 

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

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

4.17 Major Hazard 

 Construction and Operation Phases 

 Risk and Hazard Assessment has adopted the regulations of Department of 
Industrial Works: Criteria of Hazard Indication, Risk assessment and Risk Management 
Plan, B.E. 2543 (2000). The results from risk and hazard assessment found that the short 
circuit and fire in the equipment caused by personnel/equipment being in wet conditions 
contacts with electrical equipment (Human Error) is a high-risk level and prevention and 
correction measures are required. The Project determined to arrange appropriate solar 
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panels washing plan and encourage the staff to strictly follow the prescribed procedures, 
PPE (e.g., helmets, safety gloves, safety shoes, etc.), must always be used in the operation 
and must always be kept in ready to use condition, and establish clear operational 
procedure for panels washing to ensure that the electricity is turned off before panel 
washing. Therefore, the impact will be low. 
 

4.18 Climate Change Risk Assessment (CCRA) 
 Construction and Operation Phases 

 The implementation of the Project is categorized as “Category B” (Projects with 
potential limited adverse environmental and social risks and/or impacts that are few in 
number, generally site-specific, largely reversible and readily addressed through 
prevention and correction measures), a CCRA required under EP4 Principle. The results 
of CCRA can be summarized as following; 
 GHG Emissions from Project Implementation: the highest GHG emitted is 
estimated at 9,365.92 tonne CO2-eq/year during construction phase, while the avoided 
GHG is estimated at -200,473.53 tonne CO2-eq/year throughout the operation phase. 
Therefore, the project caused the positive impact to climate change and the “Transition 
Risks” is no need to consider. 
 Results of Physical Risk Assessment  
 The Project  located in Suphanburi  Province, Thailand. The Project 
implementation may encounter several physical climate risks, which are associated with 
the region's climate patterns and extreme weather events. Some potential physical climate 
risks that the Project may envisage for example (Climate Risk Country Profile: Thailand, 
Asian Development Bank 2021); Extreme Temperatures, Cyclone and Storm Surge, and 
Flood. 
 

4.19 Human Rights Risk Assessment 
 Construction and Operation Phases 

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

 

5.1 Environmental and Social Management Plan 

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

Measures Construction Phase Operation Phase 

Prevention and 
Mitigation  

- Air quality 

- Noise 

- Water quality and drainage 

- Reflection and heat 
- Biodiversity 

- Socio-economics and public 
participation 

- Gender-based violence and 
harassment 

- Public health and safety 

- Occupat ional  heal th  and 
safety 

- Transportation 

- Solid waste management 
- Major hazard  
- Land maintenance 

- Water quality 

- Socio-economics and public 
participation 

- Occupational health and 
safety 

- Solid waste management 
- Green area and aesthetics 

- Land access 

Monitoring  - Air quality 

- Noise level 
- W a t e r  u s e  a n d  e f f l u e n t 

quality  
- Socio-economics and public 

participation 

- Occupat ional  heal th  and 
safety 

- Transportation 

- Solid waste management 

- W a t e r  u s e  a n d  e f f l u e n t  
quality  

- Socio-economics and public 
participation 

- Occupational health and 
safety 

- 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 Breeze and Shine Power Co., Ltd. 
ERP shall cover emergency incidents that may occur in the construction sites during the 
construction of the Project components and in the project area during operation phase. 
The emergency incidents could have adverse impacts on the environment, and on health 
and safety of construction workers, project staff, and nearby communities. 
 

6. STAKEHOLDER ENGAGEMENT 

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

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

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

*************************** 
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CHAPTER 1 

PROJECT BACKGROUND, LEGAL COMPLIANCE, IMPACT SIGNIFICANCE,  

AND CATEGORIZATION 

 

1.1 PROJECT BACKGROUND 

 

1.1.1 Project Development Status 

 Breeze and Shine Power Company Limited has planned to develop the Breeze and 

Shine Solar Power Plant Project, usually referred to as the “Project”, which is a solar power 
generation project using photovoltaic (PV) solar panel technology that aligns with the policy 

to support electricity production from alternative or renewable energy sources. The solar panels 

of the Project shall be installed on the ground and shall be combined with battery energy storage 

systems for supplying electricity to the government. This Project has an installed capacity of 

144.000 MWAC (199.456 MWP) within the area of 1,683,133.60 square meters (1,051.96 rais). 

Project location is in Moo 8, Nong Krathum Sub-district, Doem Bang Nang Buat District, 

Suphanburi Province. The Project has to apply for permits from several government agencies 

in Thailand, which are listed and described in Table 1.1.1-1. 

 

Table 1.1.1-1 

List and Status of Licenses from Government Agencies 

List of License/Permits Government Agency 
Status of 

License 

Building Construction or 

Modification License (Aor. 1) 

for 115 kV substation 

Office of Energy Regulatory Commission 

through the opinion of local government 

organization 

Approved 

Power Generation Facility 

Operation Licenses (Ror. Ngor. 

4) 

Office of Energy Regulatory Commission 

Department of Industrial Works 

Approved 

Electricity Generation License Office of Energy Regulatory Commission In process 

   

Regulated Energy Production 

License (Por. Kor. 2) 

Office of the Energy Regulatory Commission 

through the opinion of the Department of 

Alternative Energy Development and 

Efficiency  

Under 

document 

preparing 

 

 At present stage financial arrangement for implementation of the Project is being 

discussed with Financial Institutions (Lenders). IEE Report is then required during this 

process. This IEE report is the document that addresses the environmental and social risks 

and impact associate with any project activities throughout the project lifecycle which 

could pose any direct, indirect or reputational risks to project developer and subsequently 

to the financial institutions and other key stakeholders as part of project implementation. 

Breeze and Shine Power Company Limited, has engaged Consultants of Technology 
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Company Limited (COT) to prepare this IEE Report for the Breeze and Shine Solar Power 

Plant Project in line with applicable ADB’s Safeguard Policy Statement (SPS), 
International Finance Corporation Performance Standard (IFC-PS), Equator Principles 

(EP) and other related parties. This Report will be used to support financial arrangement 

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

 

1.1.2 Project Developers 

 Gulf Energy Development Public Company Limited (“GED”), as a holding 

company in the energy and infrastructure sector, including gas-fired and renewable energy, 

as well as digital ventures. The Company is dedicated to facilitating the shift towards for 

more sustainability and environmentally-friendly energy sources. 

 

 Breeze and Shine Power Company Limited, a subsidiary of GED, successfully 

met the Energy Regulatory Commission for the supply of electricity from renewable 

sources under the Feed-in Tariff (FiT) program for the period B.E. 2565-2573 (2022-2030). 

The company operates renewable power generation business and it headquarter is at 87 M. 

Thai Tower 26th Floor, All Seasons Place, Wireless Road, Lumpini, Pathumwan Bangkok 

10330.  

 

1.1.3 Project Location, Area of Influence and Key Sensitive Receptors 

 

 (1) Project Location 

  The Project is located on the area of 1,683,133.60 square meters or 1,051.96 

rais at Moo. 8 (Ban Nong Hin), Nong Krathum Sub-district, Doem Bang Nang Buat 

District, Suphanburi Province. 

 

  The surrounding environment of the Project area mainly consists of 

agricultural land (Figure 1.1.3-1). It shares boundaries with other areas as follow: 

  North: Adjacent to agricultural land in Moo 8, Ban Nong Hin, Nong Hin 

School, and Wat Nong Hin 

  South: Adjacent to agricultural land in Moo 8, Ban Nong Hin 

  East: Adjacent to agricultural land in Moo 8, Ban Nong Hin 

  West: Adjacent to agricultural land in Moo 8, Ban Nong Hin 
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Figure 1.1.3-1 Land Utilization Surrounding the Project  
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 (2) Area of Influence (AoI) 

  - Communities located within 3-kilometer radius from the Project 

boundary may be affected by the Project’s construction activities, such as noise from 
building construction; and materials, equipment, and worker transportation to the 

construction site. This covering some areas in Nong Krathum Sub-district, Bo Kru Sub-

district, and Nong Makhamong Sub-district. There are 11 communities and 3 local 

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

 

  - The project will connect to and transmit generated electricity into the 

Provincial Electricity Authority (PEA) national grid. The PEA will construct a 4.5 km long 

115 kV high-voltage transmission line, linking the project to Doem Bang Nang Buat 

Provincial Electricity Authority Station. The transmission line will be laid within the Right 

of Way (RoW) of public roads; therefore, it is ideally no acquisition of private lands. AoI 

of the Project’s transmission line extends within 100 meters radius from the route (Figure 

1.1.3-3) covering 4 villages in Nongkrathum Sub-district (Moo 1 Ban Non Krathum, Moo 

2 Ban Non Krathum, Moo 3 Ban Nong Po, and Moo 8 Ban Nong Hin). Land uses on the 

RoW are as shown in Figure 1.1.3-4.   
 

Table 1.1.3-1 

List of Communities within the Project’s AoI 

Province District 
Local Government 

Organization 
Community 

Suphanburi Doem 

Bang 

Nang Buat 

Nong Krathum  

Sub-district Municipality 

- Moo 1 Ban Non 

Krathum 

- Moo 2 Ban Non 

Krathum 

- Moo 3 Ban Nong Po 

- Moo 5 Ban Nong Kok 

- Moo 6 Ban Nong Na 

- Moo 7 Ban Nong Ing 

Phing 

- Moo 8 Ban Nong Hin 

  Bo Kru Sub-district 

Administrative Organization 

- Moo 3 Ban Nong 

Chanuan 

- Moo 4 Ban Lad 

 Dan 

Chang 

Nong Makhamong Sub-

district Administrative 

Organization 

- Moo 1 Ban Nong 

Makhamong 

- Moo 7 Ban Sabuakum 

1 Province 2 Districts 3 Local Government 

Organizations 

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

3-kilometer from the Project Boundary  
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Figure 1.1.3-3 Transmission Line’s AoI (100-meters along route) 
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L3: Agricultural Area 

(Sugarcane farm) 

 
L4: Agricultural Area (Paddy 

field) 

 
L5: Agricultural Area (Paddy 

field) 

 
L6: Agricultural Area (Cassava 

farm) 

 
R4: Agricultural Area (Cassava 

farm) 

 
L7: Agricultural Area 

(Sugarcane farm) 

 
R5: Agricultural Area 

(Sugarcane farm) 

 
R6: Agricultural Area 

(Sugarcane farm) 

 
L9: Agricultural Area (Cassava 

farm) 

 
L10: Agricultural Area (Paddy 

field) 

 
R8: Agricultural Area 

(Sugarcane farm) 

 
L11: Agricultural Area 

(Sugarcane farm) 

 
L12: Infrastructure (Hut) 

 
R9: Agricultural Area 

(Sugarcane farm) 

 
L14: Agricultural Area (Paddy 

field) 

 
R10: Infrastructure (Local 

restaurant) 

 
R11: Infrastructure (Animal 

stall, Concrete house with zinc 

roof) 

 
L15: Infrastructure (Water 

pump) 

 
R12: Agricultural Area (Paddy 

field) 

 
L16: Agricultural Area (Paddy 

field) 

 
R14: Infrastructure (Hut) 

 
R15: Agricultural Area (Cassava 

farm) 

 
L17: Agricultural Area (Paddy 

field) 

 

Figure 1.1.3-4 Examples of Land Use Along Transmission Line
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 (3) Key Sensitive Receptors 

  There are 2 key sensitive receptors within the study area; Ban Nong Hin 

School and Wat Nong Hin; approximately 120 meters and 130 meters, respectively from 

northern of the project area. Within the radius of 300-meters from the Project’s boundary 
there are 27 households.  

 

  There is one sensitive area located within 300 meters - 3 kilometers from the 

Project boundary, Nong Krathum Sub-district Health Promoting Hospital, which is situated 

approximately 2,620 meters southeast of the Project boundary as detailed in Table 1.1.3-2. 

 

Table 1.1.3-2 

Key Sensitive Receptors within the Study Area 

Sensitive Receptors 
UTM Coordinate Distance from the 

Project (m.) Zone E N 

Ban Nong Hin School 47P 588627 1648053 120 

Wat Nong Hin 47P 591334 1644761 130 

Nong Krathum Sub-

district Health Promoting 

Hospital 

47P 591334 1644761 2,620 

 

1.1.4 Data Sources  

 During the course of project preparation, several studies were conducted and be 

used as references for this study as listed below: 

 (1) References that are collected from other related sources include; 

  1) Asian Development Bank (ADB) 

   - ADB Environmental Assessment Guidelines (December 2003). 

   - Safeguard Policy Statement (June 2009). 

  2) International Finance Corporation (IFC)  

   - Environmental, Health, and Safety General Guidelines (April 

2007).  

   - Stakeholder Engagement: A Good Practice Handbook for 

Companies, Doing Business in Emerging Markets (2007). 

   - Guide to Human Rights Impact Assessment and Management 

(HRIAM) (September 2011). 

   - Performance Standards on Environmental and Social 

Sustainability (2012). 

  3) Equator Principles (EP) 

   - EP4 (July 2020). 
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   - The Equator Principles Implementation Note, Equator Principles 

Association (September 2020). 

   - Guidance Note on Implementation of Human Rights Assessments 

under the Equator Principles (September 2020). 

   - Guidance Note to Support Effective Consistent Application of the 

Equator Principles (July 2022). 

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

 (2) Social Compliance Audit report prepared by COT. 

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

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

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

listed in Table 1.1.4-1. 

 

Table 1.1.4-1 

Data Sources for the Existing Environmental Conditions 

Data 
Data Type 

Source 
Year of Data/ 

Retrieval Primary Secondary 

Geology  / Department of Mineral Resources B.E. 2557 

Meteorology   / Suphanburi Provincial Development Plan B.E 2566-2570 

Air Quality /  COT’s Survey Results B.E. 2566 

Noise Level /  COT’s Survey Results 

 

B.E. 2566 

Hydrogeology  / Suphanburi Provincial Development Plan B.E. 2566-2570 

  / Watershed Development Plan Report for 

Suphanburi Province 

B.E. 2561 

Reflection and Heat  / Department of Alternative Energy 

Development and Efficiency 

B.E. 2566 

Terrestrial Ecology  / 10th Forest Resource Management Office 

(Ratchaburi) 

B.E. 2566 

  / Office of Natural Resources and 

Environmental Policy and Planning, 

Suphanburi Province 

B.E. 2565 

  / The Forest Industry Organization, Central 

region 

B.E. 2566 

 /  COT’s Survey Results B.E. 2566 

Aquatic Ecology /  COT’s Survey Results B.E. 2566 

Water Resource Usage  / Watershed Development Plan Report for 

Suphanburi Province 

B.E. 2561 

Transportation  / Suphanburi Provincial Development Plan B.E. 2566-2570 

 /  COT’s Survey Results B.E. 2566 

Agriculture, Fisheries,   / Suphanburi Provincial Agriculture Office B.E. 2566 

and Industry  / Suphanburi Provincial Livestock Office B.E. 2566 

  / Suphanburi Provincial Fisheries Office B.E. 2566 

  / National Statistical Office of Thailand B.E. 2566 

Water Drainage and 

Flood Prevention 

 / Watershed Development Plan Report for 

Suphanburi Province 

B.E. 2561 

Energy and Electricity 

Usage 

 / Doem Bang Nang Buat District 

Provincial Electricity Authority 

B.E. 2566 

Waste Management  / Suphanburi Province’s Summary Report B.E. 2566 

Economic and Social 

Conditions 

 / Suphanburi Province’s Summary Report B.E. 2566 

Public Health  / Permanent Secretary Ministry of Public 

Health 

B.E. 2566 
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1.2 OBJECTIVES OF THE STUDY 

 

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

operation phase. 

 

 (2) To examine the current environmental and social conditions of the Project 

area and its surrounding, impacted by the Project. Physical environmental resources, 

Biological environmental resources, Human use values, and Quality of life values are all 

included. 

 

 (3) To evaluate direct and indirect environment and social impacts of the 

Project and Project’s transmission line throughout the construction phase and operation 

phase. This involves studying environmental change trends and assessing the Project's 

impacts to the environment. 

 

 (4) To propose general mitigation measures to be implemented as minimum 

requirements in contracts with contractors. To ensure practical effectiveness, these 

measures should be strictly followed to ensure practical effectiveness. 

 

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

including monitoring of the Project. 

 

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

(Lenders). 

 

1.3 COMPLIANCE WITH LAWS AND REGULATIONS 

 

1.3.1 Applicable Laws and Regulations  

 The Initial Environmental Examination (IEE) report assesses potential risks and 

impacts, as well as mitigation measures related to the Project's development. This is to 

ensure that the Project is carried out responsibly and ethically. In the preparation of the IEE 

report, the consulting company (“COT”) conducts the study in compliance with relevant 
national and international laws and regulations as prescribed in Table 1.3.1-1. 
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Table 1.3.1-1 

List of Relevant Laws and Regulations 

Category Relevant laws and regulations 

Asian Development Bank (ADB) - ADB Safeguard Policy Statement (2009) 

- ADB Access to Information Policy (2018) 

- ADB Social Protection Strategy (2001) 

- ADB Policy on Gender and Development (1998) 

World Bank Group - IFC Performance Standards (2012) 

- IFC General EHS Guidelines (2007) 

- IFC EHS Guidelines for Electric Power Transmission and Distribution (2007) 

International Conventions - International Union Conservation of Nature; IUCN (2022) 

- Convention on International Trade in Endangered Species of Wild Fauna and Flora; CITES 

- International Labor Organization (ILO) Convention No. 29 - Forced Labor Convention (1930) 

- International Labor Organization (ILO) Convention No. 100 – Equal Remuneration Convention (1951) 

- International Labor Organization (ILO) Convention No. 105 – Abolition of Forced Labor Convention (1957) 

- International Labor Organization (ILO) Convention No. 138 - Minimum Age (1973) 

- International Labor Organization (ILO) Convention No. 182 – Worst Forms of Child Labor Convention (1999) 

- International Labor Organization (ILO) Convention No. 167 – Safety and Health in Construction (1988) 

Regulations enacted by regulatory agencies  

1. Preparation of the Code of Practice (CoP) 

report 

- Energy Industry Act B.E. 2550 (2007) 

- Regulation of the Energy Regulatory Commission Re: Criteria for Preparing Code of Practice Report and 

Monitoring Report for the operation of electricity production, B.E. 2565 (2022) 

- Regulation of the Energy Regulatory Commission Re: Criteria, Procedure and Condition for Determining 

the Location and Environmental Conditions of Power Plants for the issuance of a license of electricity 

production, B.E. 2564 (2021) 

- Regulation of the Energy Regulatory Commission Re: Opinion Hearing and Understanding with the 

Public and Stakeholders for the issuance of a license of electricity producer, B.E. 2565 (2022) 

- Regulation of the Energy Regulatory Commission Re: Standards for Safety, Environment and Sewage 

Management of Power Plants, B.E. 2564 (2021) 

2. Construction of Transmission Line - Provincial Electricity Authority Act (Version 4) B.E.2542 (1999). 

- Announcement of the Provincial Electricity Authority Re: Principles of Compensation or Assistance 

Costs for Humanitarian Purposes to External Individuals B.E. 2564 (2021). 

Environmental Quality Standards 

1. Ambient Air Quality  - Announcement of the National Environmental Board No.10 Re: Ambient air quality standards. B.E.2538 

(1995) 
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Category Relevant laws and regulations 

- Announcement of the National Environmental Board No.24 Re: Ambient air quality standards, B.E.2547 

(2004) 

- Announcement of the National Environmental Board No.28 Re: Ambient air quality standards, B.E.2547 

(2004) 

2. Noise  - Announcement of the National Environmental Board No.15 Re: Ambient noise level standards, B.E.2540 

(1997) 

- Announcement of the National Environmental Board No.29 Re: Disturbance noise level, B.E.2550 (2007) 

- Announcement of Pollution Control Department Re: Sampling Procedure for Background noise level and 

Noise level without any interference, Sampling and Calculation Procedure for Noise level with 

interference, Calculation Procedure for Disturbance noise level, and Form of Disturbance noise level, 

B.E.2565 (2022) 

3. Surface Water Quality - Announcement of the National Environment Board No. 8 Re: Surface Water Quality Standards, B.E.2537 

(1994) 

4. Effluent Water Standard - Announcement of the Ministry of Natural Resources and Environment Re: Standards for controlling 

wastewater drainage from power plants, B.E. 2565 (2022) 

- Announcement of the Ministry of Industry Re: Establishment of Factory Sewage Control Standards, B.E. 

2560 (2017) 

- Ministerial regulations Re: Prescribing rules and forms of statistics and data collection Preparation of 

detailed records and a summary report of the performance of the wastewater treatment, B.E.2555 (2012) 

- Ministerial regulations No.63 (B.E.2551 (2008)) Re: based on the enactment of building control, B.E 

2522 (1979) 

5. Waste Management - Regulations of the Energy Regulatory Commission Re: Standards for Safety, Environment and Sewage 

Management of Power Plants, B.E. 2564 (2021) 

- Notification of the Ministry of Industry Re: Management of Waste or Unusable Materials, B.E. 2566 (2023). 

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

7. Health and Safety - National Health Act B.E.2550 (2007) 

- Occupational Health and Safety and Working Environment Act B.E.2554 (2011) 

- Hazardous Substances Act B.E 2535 (1992) 

8. Labor Welfare - Ministerial Regulation Re: Labour Welfare Provision in an Establishment B.E. 2548 (2005) 

- Ministerial Regulation on the Prescribing of Standard for Administration and Management of Occupational 

Safety, Health and Environment Regarding Fire Prevention and Suppression B.E. 2555 (2012) 
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1.3.2 Project Developer Policy Statement on Environmental and Social 

Management, Biodiversity and Human Rights Aspects 

 As Gulf Energy Development PCL. (GED) environmental and social management 

(E&S) policy applies to all members of Gulf Group of Companies, Breeze and Shine Power 

Co., Ltd., a subsidiary of GED, is required to apply the E&S policy which have been posted 

on GED’s website, details as following. 
 

1.3.2.1 Environmental and Social Management 

 Gulf Energy Development Public Company Limited recognizes the importance of 

conducting business with environmental and social responsibility while working to reduce 

negative impacts along the value chain, from project planning and development to 

operations and maintenance to decommissioning, and including related business and 

support activities such as supplier selection and procurement, distribution and logistics, 

mergers and acquisitions, and managerial and administrative activities. The Company shall 

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

 

 (1)  General Provisions 

  1) The Company shall implement and maintain an environmental and 

social management system (ESMS) covering key issues as outlined in the Company’s 
Sustainability Framework as well as context-specific issues where required, and will work 

to continuously improve its environmental and social management performance 

throughout the organization. 

  2) The ESMS shall cover all businesses under the Company, including any 

sites under the Company’s management, and shall apply to all key business activities 
including: due diligence and feasibility studies, mergers and acquisitions, project 

implementation, operations, logistics and transmission/distribution, and decommissioning, 

as well as goods and services provided to the Company. 

  3) The Company shall comply with relevant national laws at a minimum, 

and shall strive to comply with other applicable national and international environmental 

and social safeguard requirements or other relevant regulations related to environmental 

and social management. 

  4) The Company shall collaborate with, and communicate its 

commitments and expectations to, key counterparties, including contractors, suppliers and 

business partners, as well as other stakeholders throughout the Company’s value chain, to 
encourage increased awareness of environmental issues, develop greater understanding of 

the Company’s environmental and social management policy, and improve environmental 
and social management performance within the Company and among its stakeholders. 
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  5) The Company shall ensure appropriate and sufficient training related to 

environmental and social management for its employees on a regular basis, and collaborate 

with key counterparties and stakeholders to ensure contractors, suppliers or other 

individuals under the Company’s responsibility receive appropriate and sufficient training 
on relevant issues. 

  6) The Company shall incorporate environmental and social issues, 

including occupational health and safety issues, into its risk management process, and shall 

strive to develop appropriate risk prevention and mitigation measures including 

establishing emergency and business continuity plans. 

  7) The Company shall establish a procedure to investigate any major 

incidents related to environmental, social or safety issues in order to determine the cause, 

identify impacts, develop remediation plans, develop prevention and mitigation plans, and 

communicate lessons learned throughout the organization for future improvement. The 

Company’s Executive Committee shall have the authority to designate the investigation 
team, consider the findings of the investigation, and, in the event of wrongdoing, determine 

the appropriate punishment and/or remediation as required. 

  8) The Company shall monitor and review its environmental and social 

management performance on a regular basis, and report on the performance to the 

Company’s management and Board of Directors at least quarterly, as well as disclose 
information about the Company’s environmental and social management performance to 
key stakeholders and/or publicly, where appropriate. 

 

 (2) Environmental Management 

  1) The Company shall comply with applicable local, national and/or 

international environmental laws at a minimum, and shall strive to operate in accordance 

with internationally-accepted standards and regulations for environmental management. 

  2) The Company shall establish clear processes and procedures for 

environmental management to be implemented within the organization and within its 

projects, and shall regularly review and revise such processes and procedures at least 

annually and whenever a major change or event occurs. 

  3) The Company may set environmental performance targets for specific 

issues or areas of operation, such as waste and/or emissions reduction targets, and shall 

regularly monitor its environmental performance with the aim of continuous improvement 

in environmental management. 

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

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

environmental management.  

  5) The Company shall establish an environmental monitoring committee 

or shall designate an environmental team to monitor environmental performance and 

identify any potential environmental issues for the Company or its projects that need to be 

managed. 

  6) The results of the environmental performance monitoring shall be 

reported to the Company’s management and the Board of Directors on a regular basis, and 
reported to relevant management or Board committees and external entities as required. 

The Company’s environmental performance may also be disclosed through public channels 
where appropriate. 

 

 (3) Social Management 

  1) The Company shall consider key issues such as human rights, diversity 

and non- discrimination, labor rights, occupational health and safety, and community 

relations as part of its social management. 

  2) The Company shall comply with applicable local, national and/or 

international laws related to occupational health and safety, labor rights, and other social 

issues at a minimum, and shall strive to operate in accordance with internationally-accepted 

standards and regulations for occupational health and safety management, human rights, 

and labor rights. 

  3) The Company shall establish clear processes and procedures for 

occupational health and safety management to be implemented within the organization and 

within its projects, and shall regularly review and revise such processes and procedures at 

least annually and whenever a major change or event occurs. 

  4) The Company may set social performance targets for specific issues or 

areas of operation, including a zero-accident target in relation to occupational health and 

safety, and shall regularly monitor its performance with the aim of continuous 

improvement in social and occupational health and safety management. 

  5) The Company shall establish an occupational health and safety 

committee or shall designate a safety team to monitor occupational health and safety 

performance and identify any potential safety issues that need to be managed for the 

Company, its projects, its employees, or other individuals under the Company’s 
responsibility. Prioritization of issues, along with management and action plans, shall be 

developed in consultation with the Company’s employees, contractors, workers, and/or 
their representatives to ensure key issues are addressed. 
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  6) The Company shall provide appropriate and sufficient training and 

capacity-building related to social and occupational health and safety issues for its 

employees, contractors, and other individuals under the Company’s responsibility. 
  7) 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. 

 

1.3.2.2 Biodiversity 

 GED will: 

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

 (2) Provide a framework for the management of biodiversity based on the 

mitigation hierarchy (avoid, minimize, remediate, offset), taking into account both direct 

and indirect drivers that result in biodiversity or ecosystem change, covering: a. Objectives 

and strategy b. Study and research c. Risk assessment d. Action plans e. Monitoring and 

assessment.  

 (3) Comply with laws and regulations governing biodiversity conservation 

areas1, avoiding operational activities in areas with high biodiversity importance where 

possible and appropriate, and apply the precautionary principle in its decision-making 

process as appropriate.  

 (4) Integrate biodiversity management in the Company’s environmental and 
social management system, including ensuring that issues related to biodiversity are 

monitored and managed throughout the lifespan of projects, from conception to retirement.  

 (5) Undertake and/or support actions, such as reforestation, to preserve 

biodiversity with no net loss and no net deforestation, where necessary, appropriate and 

feasible.  

 (6) Engage with external parties and relevant stakeholders, including the 

Ministry of Natural Resources and Environment, to develop appropriate biodiversity action 

plans for the Company’s operations where required  
 (7) Support education and advocacy related to environmental responsibility:  

  1) Among all departments and at all levels within the Company.  

  2) Among external stakeholders including business partners, suppliers, 

contractors, and the communities in which the Company operates.  
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1.3.2.3 Human Rights 

 Gulf Energy Development Public Company Limited is aware of the importance 

of respecting and upholding the human rights of its stakeholders and the general society, 

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

 

 (1) General Provisions  

  1) The Company shall support a human rights due diligence process to 

engage with its stakeholders to identify, assess, manage, and, where applicable, prevent or 

mitigate human rights risks and related issues in key areas including within the Company, 

in its projects, and within the local communities where the Company operates.  

  2) The Company shall ensure fair and equal treatment of stakeholders, 

respecting the diverse nature of people, and placing emphasis on avoiding discrimination 

based on sex, gender, age, race, ethnicity, religion, nationality, and any other non-merit-

based attributes.  

  3) The Company shall communicate its commitments and expectations 

regarding human rights to its stakeholders through the appropriate and relevant channels.  

  4) The Company shall provide appropriate reporting and whistleblowing 

channels as well as a clear grievance mechanism to manage any such reports, including 

managing fair and equitable remediation where necessary and appropriate.  

 

 (2) Within the Company and Its Projects  

  1) The Company respects labor rights and complies with labor laws, 

including complying with regulations regarding appropriate working hours and conditions, 

relevant freedoms and collective rights as appropriate, as well as supporting appropriate 

welfare benefits and compensation for employees beyond the legal minimum wage.  

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

performance evaluation process.  

  3) The Company shall provide and maintain a safe and healthy workplace 

for employees with consideration for all aspects of employee well-being (including 

physical, mental, emotional, social well-being), and comply with applicable safety and 

health laws and regulations.  

  4) The Company shall maintain a ZERO TOLERANCE POLICY 

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

  1) The Company shall support human rights throughout its value chain 

through monitoring and advocacy, including educating and/or advocating for human rights 

both within the Company and among external stakeholders including business partners, 

suppliers, contractors, and the communities in which the Company operates.  

  2) The Company shall support corporate social responsibility programs 

and initiatives that promote human rights, with a focus on education, health, work and 

environmental protection, for children, local communities and the general society. These 

commitments shall be undertaken within the framework of sustainability and good 

corporate social responsibility to ensure that the Company continues to create a positive 

impact in all spheres where it operates. 

  3) These commitments shall be undertaken within the framework of 

sustainability and good corporate social responsibility to ensure that the Company 

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

 

1.4 SCREENING AND SCOPING OF ENVIRONMENTAL AND SOCIAL 

IMPACTS 

 

 (1) Study of Project Description 

  The study of project description includes examining the solar power plant 

characteristics and its components (workers’ camp and transmission line), infrastructures, 

environmental management system, and project safety aspects. This information serves as 

a fundamental basis for assessing environmental impacts and determining environmental 

prevention and mitigation measures. The study in details shall cover Project location, 

project components, production process, utility systems (water and energy systems), 

pollutants and management systems (air pollutants, water pollutants, waste, and noise), as 

well as corporate social responsibility plan in addressing complaints and community 

relations. 

 

 (2) Study of Existing Environmental Conditions 

  The study of the existing environmental conditions within the Project area 

and its surrounding consists of four aspects: physical environmental resources, biological 

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

  1) Reviewing topographical information, which includes topographical 

maps, aerial photographs, satellite imagery, and relevant documents, as well as various 

study reports related to the Project area and its vicinity. 

  2) Conducting additional field surveys to collect environmental quality 

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

 

 (3) Stakeholder Engagement 

  Stakeholder engagement to increase awareness and understanding within an 

area of the radius 3 kilometers from the Project boundary shall be conducted. This activity 

shall provide an opportunity for the public and stakeholders to participate and contribute 

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

 

 (4) Environmental and Social Impact Assessment 

  Environmental and social impact assessment shall consider Project proposal 

in construction, and operation phase. The assessment shall comprehensively undertake for 

all four aspects (physical environmental resources, biological environmental resources, 

human use values, and quality of life values) and both assess direct or indirect, short and 

long term positive and negative impacts. 

 

 (5) Provision of Environmental and Social Mitigation and Monitoring 

Measures 

  The following mitigation and monitoring measures shall be provided; 

  1) Environmental and Social prevention and mitigation measures for 

construction phase 

  2) Environmental and Social prevention and mitigation measures for 

operation phase 

  3) Environmental and Social monitoring measures for construction phase 

  4) Environmental and Social monitoring measures for operation phase 

 

 The Project life cycle can be divided into 2 main phases: construction phase and 

operation phase. During these phases there are main activities that may affect certain 

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

Screening and Scoping of Environmental and Social Components 

Phase Result of Screening and Scoping 

Construction phase 

- Land acquisition  

- Site preparation 

- Transport and stockpiling of construction 

materials and equipment 

- Construction of building 

- Installation of supporting structures, 

invertors, solar modules, substation, and 

transformer 

- Soil 

- Climate change risk 

- Air quality 

- Noise 

- Surface water quality 

- Terrestrial ecology 

- Aquatic biological resources 

- Socio-economic 

- Public health 

- Human rights risk 

- Occupational health and safety 

- Land use 

- Land transportation 

- Solid waste management 

- Wastewater management 

Operation Phase 

- Electricity production 

- Transmission line 

- Climate change risk 

- Surface water quality 

- Flood risk 

- Electromagnetic field 

- Terrestrial ecology (Wildlife) 

- Aquatic biological resources 

- Socio-economic 

- Public health 

- Human rights risk 

- Occupational health and safety 

- Land transportation 

- Solid waste management 

- Wastewater management 

- Water drainage 

- Major hazard 
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1.5 PROJECT CATEGORIZATION 

 According to the ADB’s SPS, Equator Principle 4 and IFC, the definition for 
project categories is defined as following. 

 Category A – Projects with potential significant adverse environmental and 

social risks and/or impacts that are diverse, irreversible or 

unprecedented. These impacts may affect an area larger than the 

sites or facilities subject to physical works. An environmental 

impact assessment is required; 

 Category B –  Projects with potential limited adverse environmental and social 

risks and/or impacts that are few in number, generally site-specific, 

largely reversible and readily addressed through mitigation 

measures. An initial environmental examination is required; and 

 Category C –  Projects with minimal or no adverse environmental and social risks 

and/or impacts. No environmental assessment is required although 

environmental implications need to be reviewed. 

 

 Based on the preliminary assessment of impact significance of each 

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

 

 Environment: After screening and scoping the initial Project activities and 

impacts, it can be concluded that construction activities, primarily related to site 

preparation and workforce presence, may lead to minor environmental and social impacts. 

For operation activities, relying on solar radiation for electricity production, shall not 

significantly contribute to environmental concerns. The primary source of pollution during 

the operation phase is attributed to workforce consumption (such as wastewater and general 

waste) and hazardous waste (from damaged solar panel). Moreover, the Project is not 

located within or near the protected environmental or wildlife areas, in compliance with 

both national and international standards, nor within the potentially valuable resource 

areas. In summary, it has been observed that the project's activities will result in limited 

impacts that are site specific and can be managed through project environmental and social 

management plan, both during the construction phase and operation phase. As such, the 

Project, is categorized as "Category B" under ADB's Safeguard Requirement 1: 

Environment. 
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 Involuntary Resettlement: Regarding involuntary resettlement, the Project 

secured land tenure through agreements and land purchases from private landowners. 

Based on SCA report, it can be concluded that landowners were involved in the land 

acquisition process from the start since they were informed of the objective of the 

acquisition. They also have the option of accept or reject the offer. Previous land use was 

agriculture area and in the land sale agreement specified that the lands were sold without 

any buildings; therefore, there was no physical replacement.  

 

 The fair price was established during the price negotiation process during land 

purchase. Furthermore, a land sale agreement signed in the presence of Suphanburi 

Provincial Land Office officials stated that the seller agreed to sell the land at the purchase 

price. There are no grievances regarding the payment made to the landowners. Even though 

there were land users after the lands were acquired, they were notified of the Project's 

construction schedule so that he could harvest his crop before the Project begin 

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

 

 According to the SCA, the land acquisition had no impact on the landowners' well-

being and even improved their livelihood.  All landowners indicated that since selling their 

land, they have a better living so, land purchase did not lead to physical and economic 

displacement. 

 

 As for the Project’s transmission line with a total length of 4.5 kilometers, it is 

under responsibility of the Provincial Electricity Authority (PEA) to construct, operate and 

maintenance. In order to minimize the impact of the electrical transmission line installation 

activity on the community, the transmission lines will be placing within the Right of Way 

(RoW). However, if the construction method for the transmission line requires clearing 

encroachments within the right-of-way or could lead to disputes with neighboring 

residents, PEA will modify the construction approach to avoid impacts. Thereby no 

physical displacement or involuntary resettlement occurs from the Project.  

 

 Consequently, it can be concluded that the Project is classified as “Category C”1 

for involuntary resettlement, under ADB's Safeguard Requirement 2: Involuntary 

Resettlement. 

 

 
1
 Category C. A proposed project is classified as category C if it has no involuntary resettlement impacts. No 

further action is required. 
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 Indigenous Peoples: The Project's location and surrounding area have no history 

of settlements by ethnic groups or indigenous peoples (IPs). From the ethnic group 

database of the Princess Maha Chakri Sirindhorn Anthropology Centre (Public 

Organization), there was no reported that any indigenous ethnic group communities were 

established in the area of Doem Bang Nang Buat District. COT also asked the village 

headman in the Project area, all of them explained that there are no indigenous peoples or 

other ethnic minority in the area, thus confirming the desk review information attained 

from the Princess Maha Chakri Sirindhorn Anthropology Centre. It can be concluded that 

the Project is classified as “Category C” for indigenous Peoples, under ADB’s Safeguard 
Requirement 3: Indigenous Peoples. 

 

***************************** 
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CHAPTER 2 

PROJECT DESCRIPTION 

 

 The Project has planned installed capacity of 144.000 MWAC (199.456 MWP) within 

the area of 1,683,133.60 square meters (1,051.96 rais). Project location is in Moo 8, Nong 

Krathum Sub-district, Doem Bang Nang Buat District, Suphanburi Province (Geographic 

coordinates 47P 588287 E, 1647006 N). The Project is a solar power generation using 

photovoltaic (PV) solar panel technology with battery energy storage systems. The electricity 

will be transferred via a 115 kV high-voltage transmission line from the Project to Doem Bang 

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

 

2.1 PROJECT LAYOUT AND UTILIZATION 

 The Project covers an area of 1,683,133.60 square meters, equivalent to 

approximately 1,051.96 rais. Detail of the land title deeds are shown in Figure 2.1-1. For 

the proportions of land use within the Project area are detailed in Table 2.1-1. The Project 

layout and schematic design have been developed in compilation with the engineering and 

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

 

Table 2.1-1 

Land Use Proportions within the Project Area 

Area 
Size 

Sq.m. Rai Percentage 

1. Power Generation Area (area for solar panels, 

inverters, BESS, and substations) 

1,113,605.60 696.00 66.16 

2. Control Building Area 288.00 0.18 0.02 

3. Spare Parts, Equipment, Waste and Material Storage, and Maintenance Area 

3.1 Spare Parts and Equipment, Maintenance Area  20.0 0.013 0.001 

3.2 Waste and Material Storage Area 20.0 0.013 0.001 

3.3 Service Office Area 80.0 0.05 0.005 

4. Green Area 1,544.00 0.97 0.09 

5. Buffer Zone Area * 61,961.00 38.73 3.68 

6. Switchyard or Substation Area 1,815.00 1.13 0.11 

7. Open Space, Roads, Walkways, and Parking 496,989.20 310.62 29.53 

8. Support and Production-Related Area 4,800.00 3.00 0.29 

9. Other Areas (Pond, Existing Drain) 2,010.80 1.26 0.12 

Total 1,683,133.60 1,051.96 100.00 

Remark: Buffer zone refers to green area that will be located in between fence and road in whole Project area. 
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Figure 2.1-1 Project’s Land Title Deeds  
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Figure 2.1-2 Project Layout and Land Utilization 
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2.2 PROJECT COMPONENTS 

 

2.2.1 Power Generation Area 

 The Project, a ground mounting solar farm, generates electricity from solar power 

using photovoltaic modules and battery energy storage system (BESS) with capacity of 

144.000 MWAC (199.456 MWP) covering the area of 1,683,133.60 square meters (1,051.96 

rais) in Nong Krathum Sub-district, Doem Bang Nang Buat District, Supanburi Province. 

Main components of the Project consist of photovoltaic (PV) modules, inverter, transformer, 

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

 

 Electricity production from solar energy involves the use of equipment to convert 

solar energy into usable electrical power. The Project utilizes photovoltaic (PV) 

technology, specifically Monocrystalline Silicon solar cells. The Project has approximately 

329,680 PV modules, resulting in an annual electricity production capacity of 

approximately 334.904 billion units. These PV modules consist of solar cells made of 

semiconducting material capable of directly converting solar energy into electricity. The 

electrical current output depends on the efficiency, surface area, and intensity of solar 

radiation incident on the solar cell surface. The electricity generated by the PV modules is 

then directed to a combiner box and converted from direct current to alternating current 

using inverters. Afterward, the electrical energy is transformed from 800 V to 22 kV using 

main transformers before being transmitted through 115 kV transmission lines to the 

Provincial Electricity Authority (PEA) grid. The total length of the transmission line is 4.5 

kilometers, from a substation in the Project area connecting to the existing 115 kV 

transmission system at the intersection of Highway 3350. The Project features a real-time 

electricity production data display system accessible via the Project's intranet. The Project 

plans to commence commercial electricity supply to the Provincial Electricity Authority 

(PEA) in December B.E. 2567 (2024). However, transmission line is considered as 

associated facility. 

 

 Additionally, the Project includes a Battery Energy Storage System (BESS) with 

a capacity of 2.752 MWh, consisting of 42 sets of batteries. The BESS is responsible for 

storing excess electricity generated. Excess electricity produced is sent to a 22 kV 

switchgear, where it undergoes voltage conversion to 900 V. The electricity flow is 

controlled by Power Conversion Systems (PCS) within the BESS. During periods of low 

electricity production, electricity stored in the batteries is sent back to the 22 kV 

switchgear. Subsequently, the electricity is transmitted via 22 kV transmission lines to the 
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main transformers and then through 115 kV transmission lines to the Provincial Electricity 

Authority (PEA) for distribution. Details of the Project's electricity production system is 

provided in Figure 2.2.1-1 (Appendix 2-2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2.1-1 Electricity Production Process 

 

 The Project has chosen solar panels that adhere to the International 

Electrotechnical Commission (IEC) international standards for electrical, electronic, and 

related technologies. IEC standards are internationally recognized in the field of electricity. 

For other production equipment, the Project has selected devices that meet IEC standards 

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

Electricity Production Equipment, Installed Capacity, and Design Standards 

Detail Amount Unit Standard 

1. Capacity    

 - PV Module 199.456 MWP MW  

 199,456.000 kVA  

 - Inverter 144.000 MWAC MW  

 144,000.000 kVA  

2. Electricity generation per year 334.904 GWh/year  

3. Solar Module, 605-Watt Monocrystalline 

Silicon  

329,680 Module - IEC61215 

- IEC61730 

- ISO9001:2015 

- ISO14001:2015 

4. Inverter 

 - 300 kVA 

 

480 

 

Unit 

 

 

- IEC 62109 

- IEC 61727 

- IEC 62116 

5. 3.437 MVA Transformer 48 Unit - IEC 60076 

6. 90 MVA Transformer 1 Unit - IEC 60076 

7. 22 kV Indoor Switchgear 18 Cabin - IEC 62271-200 

- Regulation on Regional Electricity, which deals with the 

requirements for connecting to the power grid, B.E. 2559 

(2016). 

8. 2.752 MWh BESS 42 Unit - IEC 61000 

- IEC 62619 

- IEC 62271-200 

9. Power Conversion System (PCS) 21 Unit - SC2500UD 

10. Cable    

 - AC cable 

      -     DC cable 

 - PV cable 

1 

1 

1 

Unit 

Unit 

Unit 

- IEC 60228 

- IEC 60502 

- TIS 2341-2555 
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2.2.1.1 Photovoltaic (PV) Modules 

 The Project will use 329,680 605-Watt monocrystalline silicon photovoltaic (PV) 

modules will be installed. The modules used are compliant with IEC 61215 and IEC 61730. 

The estimated annual output is 334.904 GWh (Appendix 2-3). Each solar panel has 

dimensions of 1.134 meters in width, 2.465 meters in length, and a thickness of 30 

millimeters, weighing 34.6 kilograms. These panels can operate in temperatures ranging 

from -40 to 85 degrees Celsius. 

 

2.2.1.2 Mounting Structures 

 The PV will be installed on ground mounting structures and will face South with 

a 10-degree tilt from the horizontal solar panel. The mounting structure is built to withstand 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2.1.2-1 Ground Mounting Structure Facing South Direction 

 

2.2.1.3 Inverters 

 An inverter is the device which converts direct current (DC) to alternate current 

(AC). The Project uses 480 units of outdoor type 300 kVA string inverter, with maximum 

output current capacity 238 Ampere. Inverters will be installed near the solar panel 

mounting structures according to IEC 62109, IEC 61727, and IEC 62116 standards 

(Appendix 2-4).  
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2.2.1.4 Transformers 

 The Project has 48 units of 3.437 MVA transformer are installed to transform 

voltage to 22 kV and further reduced to 115 kV by a 90 MVA transformer at the substation 

for grid feeding. All transformers comply with IEC 60076 standard with above 99% 

efficiency (Appendix 2-5 Transformer specification). 

 

2.2.1.5 Switch Gears 

 The Project has 18 units of indoor 22 kV switch gear consisting of disconnecting 

switches, fuse, or circuit breakers are employed. Switch gear controls and protect 

equipment in case of abnormality or equipment malfunction occurs in the electricity 

generation process. They are designed to meet IEC 62271-200 and Provincial Electricity 

Authority Regulations on Power Network System Interconnection Code B.E. 2559 (2016). 

 

2.2.1.6 Battery Energy Storage System (BESS) 
 The Project has 42 units of 2.751 MWh Lithium-Ion battery with a lifetime of 15 

years. BESS is served as an energy storage buffer to reduce inconsistency in power generation 

of the power plant so that the plant can feed the electricity into the grid steadier, reducing power 

generation variation between daytime and nighttime. BESS is designed to meet IEC 61000, 

IEC 62619, and IEC 62271-200 standards (Appendix 2-6 BESS specification). 

 

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

storage system is designated to comply with SC2500UD standards. 

 

2.2.1.8 Electrical Substation 

  The electricity generation process starts when sunlight, which is an 

electromagnetic wave, comes in contact with PV modules, which are semiconductor. The 

contact will cause positive and negative charged particles to move in opposite directions. 

The movement of such positive and negative charged particles generates direct current 

power. Such DC power will be supplied to a device called "inverter" to convert direct 

current into alternating current, then sent to the transformer to convert to high voltage. 

Some portion of the electric power will be supplied to the supply system to distribute 

electric power to the Electricity Generating Authority of Thailand (EGAT). The excess 

electricity generated will be supplied to the 22 kV Switchgear, then adjust the voltage with 

a transformer from 22 kV to 900 V, control the supply of electrical energy with the Power 

Conditioning System (PCS) to store the power in the battery energy storage system 

(BESS). 
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 During periods when electricity generation is low, or electricity generation from 

solar energy is not possible, such as at nighttime, the electric energy stored in the BESS is 

returned to the 22 kV switchgear. After that, the power from the 22 kV switchgear will be 

supplied through the 22 kV transmission line to the main transformer and to the 115 kV 

transmission line in order to supply power to EGAT (Appendix 2-2). 

 

2.2.1.9 Cabling  
 The connection of the solar energy production system with the power distribution 

system of the Provincial Electricity Authority (PEA) is designed with inverters, which are 

devices used to convert direct current electricity from the production system into 

alternating current electricity for supply to the distribution network. In this regard, the 

connection with the PEA distribution network will adhere to the electrical installation 

standards for Thailand, established by the Engineering Institute of Thailand under the 

Royal Patronage (Standard TIS 022001-22). The installation will be supervised by licensed 

Control System Engineers specializing in electrical power, as stipulated by the Professional 

Engineers Act of 2542 B.E. The following are necessary descriptions of cabling of the 

Project (Appendix 2-7): 

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

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

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

cable comply with IEC 60502. 

 

2.2.1.10 Communication 

 The Project shall establish communication channels during construction phase 

through telephone, postal mail, email, or community relations officers. Additionally, the 

Project shall communicate through the available communication channels to the local 

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

 

 During operation phase, The Project shall provide basic telephone and mobile 

phone communication channels. Additionally, for on-site communication, a local radio 

communication system will be established. Furthermore, to facilitate data communication, 

the Project shall prepare an internet connection system to send and receive information and 

access relevant agencies. 

 

2.2.1.11 Site Security and Fencing 

 The Project site will be surrounded by a barb wire fence and has an installed 

CCTV and a security guard on duty.  
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2.2.1.12 Access Road 

 The Project site location can be accessed via National Highway 3350 and Rural 

Highway 4086. Both are paved with asphalt concrete, 6 meters wide, 2 lanes, with 1.5 

meters shoulder on each side. Internal roads and parking areas take up 29.54% of the entire 

Project area. 

 

2.2.2 Transmission Line 

 The Project involves the construction of a 115 kV transmission line (TL). The 

total length of the transmission line is 4.5 kilometers, starting from a substation from the 

Project area connecting to the existing 115 kV transmission system of the Provincial 

Electricity Authority (PEA) at the intersection of Highway 3350. The TL will be 

constructed, owned and operated by PEA. It is noted that the TL will not be financed under 

the financing arrangements with the Lenders and will therefore be considered as Associated 

Facility. 

 

 In order to minimize the impact of the electrical transmission line installation 

activity on the community, the transmission lines will be placing within the Right of Way 

(RoW) (Figure 2.2.2-1). The Table 2.2.2-1 presents a comprehensive summary of 

transmission line features. 

 

Table 2.2.2-1 

Description of Transmission Line 

Detail Transmission Line 

Owner Provincial Electricity Authority (PEA) 

Location Right of Way (RoW) along the public roads is required for the construction 

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

4.5 kilometers, starting from the project’s substation and connecting with 
the existing 115-kV transmission line of PEA. 

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

2. Transmission Circuit: Single circuit, Double conductor. 

3. Electricity Poles: Reinforced concrete poles with a height of 22 meters, 

and about 0.9 x 2.2 x 3.0 meters (width x length x depth) of foundation 

dimensions. Distance between the pole is approximately 80 meters. 
Study area and affected 

villages 

100-m. from the transmission line route, covering 4 villages in 

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

Nong Krathum Sub-district Municipality 

- Moo 1 Ban Non Krathum 

- Moo 2 Ban Non Krathum 

- Moo 3 Ban Nong Po 

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

 The power transmission lines will be constructed within the right-of-way of the 

public roads with 2 following approaches: 

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

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

lines, which will replace the existing utility poles for the PEA's 22 kV power transmission 

lines. The original 22 kV electricity transmission lines will be relocated to the new utility 

poles (as shown in Figure 2.2.2.1-1). 

 

 

Figure 2.2.2.1-1 Example of the Construction of utility poles for 115 kV transmission 
line to replace the existing PEA utility poles  
 

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

lines along the same alignment as the existing utility poles for the PEA’s 22 kV power 
transmission lines, without displacing the old PEA power transmission lines (as indicated 

in Figure 2.2.2.1-2). 

 

 2) In areas where there are no existing power transmission lines within the 

right-of-way, new utility poles and power transmission lines will be constructed along the 

right-of-way, as shown in the example of the utility pole alignment in Figure 2.2.2.1-3. 
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Figure 2.2.2.1-2 Example of the construction of utility poles for 115 kV transmission 
line in the same alignment as the existing PEA utility poles 

 

 

Figure 2.2.2.1-3 Example of the construction of utility poles for 115 kV transmission 
line in areas where there are no existing utility poles  
 

2.2.2.2 Procedure of Transmission Line Construction 

 The construction of the Project's transmission line falls under the purview of the 

PEA and will occur within the restricted right-of-way of public roads, which is under the 

jurisdiction of the Department of Highways or the Department of Rural Roads or local 

administrative organizations. The PEA is responsible for obtaining the appropriate 

permissions from those agencies. The following are the procedures to be followed when 

designing and constructing power transmission lines in accordance with regulations of the 

Provincial Electricity Authority for the Establishment of Electrical Systems in B.E. 2559 

(2016): 
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 1)  Supplement the physical site survey with data and maps obtained from the 

Geographic Information System (GIS) of the electrical system. 

 2)  Conduct an examination and assessment of the tangible site conditions in 

order to utilize the information in the design and creation of plans. The plans ought to align 

with the existing conditions of the site. 

 3)  For design purposes, coordinate with pertinent government and private 

sector agencies to obtain information regarding right-of-way areas. 

 4) Assess site conditions with respect to diverse impediments, including 

communication lines, fiber optic cables, and water drainage pipelines, in order to precisely 

delineate the electrical system configuration. 

 5)  Obtain permission or consent from the respective landowners or agencies 

prior to constructing the electrical system or cutting down trees, branches, or roots in 

government agency areas traversed by construction projects. Such restricted areas consist 

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

 

 Regarding the selection of construction contractors, PEA will select from 

contractors on its Approved list to enter into a bidding process. Once a contractor is chosen, 

contract terms will be defined to ensure compliance with relevant laws, including 

environmental, occupational health, and safety regulations. Prior to construction, PEA 

contractors must prepare installation plans for review and acknowledged by Breeze and 

Shine Power Company Limited and PEA. During construction, issues arising will be 

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

 

2.2.2.3 Stakeholder Engagement for Transmission Line 

 Engagement regards to the transmission line will be conducted by PEA as 

developer and owner of the TL. Hence, the engagement will be conducted by PEA as 

follow. 

 1) Typically, PEA notifies those living along the planned transmission line 

route in proper time before construction begins.  

 2) PEA will seek permission from authorities responsible for managing Right-

of-Way (RoW) areas for use of land for construction and for cutting trees or roots within 

the RoW. 

 

2.2.2.4 Compensation for Damages Caused by PEA's Operations 

 PEA indicated that in the event that the construction of the TL requires clearance or 

removal of encroaching structures, plants, trees within the Right-of-Way (RoW) or generates 

 

 

 

[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.] 
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disputes with neighboring residents, PEA will try to alter the design to avoid such clearance. 

In the event that the removal of encroachment is unavoidable, PEA will request that the RoW 

agencies, such as the Department of Highways to negotiate with the land user to remove their 

structures. However, no compensation will be provided for the removed items as 

encroachment is illegal. If the encroachment involves agricultural land, PEA will attempt to 

allow owners as much time as possible to harvest their crops prior to construction. 

 

 For damages caused to properties and assets within local ownership (outside of 

RoW), compensations can be claimed from PEA in accordance with the Provincial 

Electricity Authority Act (Version 4) B.E. 2542 (1999), stating: if there is any damage to 

the owner or possessor of an immovable property or a holder of other right as a result of 

the act officials from construction and maintenance of the electric energy transmission 

system, such person may claim compensation from PEA.  

 

 The compensation will be paid in accordance with the Provincial Electricity 

Authority's Regulations Concerning the Practice of Compensating for Damages or 

Providing Humanitarian Assistance to External Parties, B.E. 2564 (2021), state that in 

cases where damage is caused by a tortious act of PEA or arises from the performance of 

duties by its employees or workers, the following procedures should be undertaken: 

 1) In the event that an external party's property is damaged, consideration 

should be given to deducting depreciation according to the condition of the property or 

using the market price at the time of the incident as part of the assessment before proposing 

to the authorized person to approve the payment of damages. 

 2) In cases where an external party is deceased and the heirs make a claim for 

damages from PEA, the authorized person should provisionally approve an initial payment 

of damages to the heirs of the deceased not exceeding 50,000 baht. Subsequently, a fact-

finding committee shall consider determining the damages, taking into account the status 

and actual damages incurred by the individual concerned. 

 3) In cases where an external party sustains injuries or disabilities, or loses 

their capacity, a fact-finding committee shall consider determining the damages by 

comparing guidelines for considering compensation payments as specified in the annex of 

these regulations. However, this does not include medical expenses and other damages 

such as loss of earnings or loss of support. 

 

                    [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.] 
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2.2.2.5 PEA’s Complaint Receiving Channel 
 Complaints about impacts from PEA’s operations can be made through the 
following channels: 

 1) Hotline 1129 

 2) Complaints via electricity billing officers or local electricity offices 

 3) The website of the Provincial Electricity Authority 

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

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

 

2.3 PROJECT ALTERNATIVES 

 

2.3.1 Site Selection 

 The criteria for site selection was in compliance to the Regulations of the Energy 

Regulatory Commission Regarding the supply of electricity from renewable energy in the 

form of Feed-in Tarff (FiT) for the year 2022-2030 for the group without fuel costs, B.E. 

2565 (2022) and the Regulations of the Energy Regulatory Commission Regarding the 

criteria for the preparation of the Code of Practice Report and the Compliance Repot with 

the Code of Practice for the Operation of Electricity Generation, B.E. 2565 (2022), which 

stipulates that the project area must not violate any laws about the location that is currently 

in effect, such as: 

 (1) Provincial City Planning 

 (2) National Environmental Promotion and Conservation Laws 

 (3) Laws related to Archaeological Sites and Artefacts 

 (4) Relevant Cabinet Resolutions 

 (5) In case the project is located in an industrial estate or other areas that look 

like industrial estates must not contradict the law on the Industrial Estate Authority of 

Thailand 

 

 Furthermore, the project location must not cause any impact on the reflection of 

light in the vicinity of the airport or be in a vulnerable area or have safety standard 

requirements. Before purchasing the land, the project owner ensured that it met the 

aforementioned standards. 

 

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

solar power plant location; sufficient solar energy, sufficient area, and legal status of land. 
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 (1) The area experiences consistently high solar radiation throughout the year, 

providing sufficient solar energy for electricity production. The average annual solar 

radiation intensity in the province of Suphanburi is 18.6 MJ/m2/Day, which is relatively 

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

 

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

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

 

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

current applicable laws and regulations. 

 

  Upon conducting assessment of the Project's suitability, it was determined 

that the Project's location, Nong Krathum Sub-district, Doem Bang Nang Buat District, 

Suphanburi Province, has the adequate solar radiation intensity, appropriate land size, and 

has no legal restrictions or prohibitions as specified by laws and regulations, including 

Urban Planning Laws, National Environmental Promotion and Conservation Laws, Laws 

related to Archaeological Sites and Artefacts, and relevant Ministerial Resolutions, as 

detailed in Table 2.3.1-1. Therefore, the Project can proceed in accordance with relevant 

laws and regulations. 
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Table 2.3.1-1 

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

Relevant Laws and Regulations Project Implementation 

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

From provincial city planning regulations for Suphanburi 

Province, Department of Land and City Planning, B.E. 2560 

(2017), land use has been designated into 7 categories, including:  

1) Pink: Community land 

2) Purple: Industrial and warehouse land 

3) Green: Rural and agricultural land 

4) Green with brown border and diagonal brown line: Land for 

land reform purposes for agriculture 

5) Light green: Open land for recreational and environmental 

conservation purposes 

6) Light green with white diagonal line: Forest conservation land 

7) Blue: Open land for environmental conservation purposes 

Referring to the land use of Suphanburi Province from provincial city planning 

regulations for Suphanburi Province, Department of Land and City Planning, B.E. 

2560 (2017), it was determined that the Project is categorized as Type 3.1 which is the 

land use for agriculture or related agricultural purposes (in green). This Type of land 

use allows for agriculture, residential purposes, educational institutions, religious 

institutions, governmental institutions, public utilities, and public services. 

For other business activities, it is permissible within non-high-rise or large-scale 

buildings. Furthermore, regarding to the types and categories of factories prohibited 

from operating in the provincial city planning regulations for Suphanburi Province in 

B.E. 2560 (2017), the Project is not in that prohibited categorization. Therefore, the 

Project can proceed in accordance with the provincial city planning regulations for 

Suphanburi Province in B.E. 2560 (2017). 

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

2.1 First-Class and Second-Class Watershed Area The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat District, 

Suphanburi Province. Upon reviewing the data on watershed quality within the Project 

study area, sourced from the Department of Natural Resources and Environment, B.E. 

2544 (2001), it was found that the Project is in the fifth-class watershed area*, not in 

first-class or second-class watershed areas at all. (* The fifth-level watershed refers to 

areas within a watershed characterized by flat or gently sloping terrain, and in many 

cases, the forest has been encroached upon, primarily for agricultural purposes, 

especially for rice cultivation and other activities.) 

2.2 Ramsar Sites or Internationally Important Wetlands The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat District, 

Suphanburi Province. Based on the list of Thailand's registered wetlands as Ramsar 

Sites under the Convention on Wetlands, provided by the Office of Natural Resources 

and Environmental Policy and Planning (as of B.E. 2565 (2022)), there is no indication 

of Doem Bang Nang Buat District being designated as a Ramsar Site or internationally 

important wetland area. 

 

 



IEE REPORT 

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

2-19 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

Relevant Laws and Regulations Project Implementation 

2.3 Additional Conservation Forest Areas as per Cabinet 

Resolutions 

The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat District, 

Suphanburi Province. According to the land use plan within the Project study area, it 

is primarily utilized for agricultural purposes, with no areas falling within the 

boundaries of national reserve forests or national parks. 

2.4 Environmentally Protected Areas as per Ministry of Natural 

Resources and Environment Declarations 

The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat District, 

Suphanburi Province. Based on the information obtained from the Ministry of Natural 

Resources and Environment regarding designated areas and environmental protection 

measures, there is no declaration designating Doem Bang Nang Buat District as an 

environmentally protected area. 

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

3.1 Wildlife Conservation and Wildlife Hunting Prohibition 

Areas 

In Suphanburi Province, there are areas designated as wildlife conservation zones and 

wildlife hunting prohibition zones, with a total of 1 such area, known as the Bueng 

Chawak Wildlife Hunting Prohibition Zone, located in Doem Bang Sub-district, Doem 

Bang Nang Buat District. However, the Project site is situated in Nong Krathum Sub-

district, Doem Bang Nang Buat District, and it has been confirmed that there are no 

wildlife conservation zones or wildlife hunting prohibition zones within or in 

proximity to the Project area, in compliance with relevant laws governing wildlife 

preservation and conservation. 

3.2 National Parks or Areas Not Contradicting National Park 

Laws 

Suphanburi Province has three designated areas consisting of national parks, wildlife 

sanctuaries, and nature reserves. These areas are the Phu Toei National Park, the Dan 

Chang National Park in Dan Chang District, and the Phu Muang Wildlife Sanctuary in U 

Thong District. Nevertheless, the Project is situated in Nong Krathum Sub-district, Doem 

Bang Nang Buat District, Suphanburi Province, and there is no indication of any national 

park areas or any areas that contradict national park laws within or in close proximity to 

the Project site. 

3.3 Historical and Archaeological Sites, Historical and 

Archaeological Artifacts, and National Museums or Areas Not 

Contradicting Laws on Historical Sites and Artifacts 

Upon inspecting the archaeological database from the Cultural Heritage Information 

System of the Fine Arts Department, as of the year 2023 (B.E. 2566), it has been 

verified that there are no historical and archaeological sites, historical and 

archaeological artifacts, or national museums within a 3-kilometer radius from the 

Project's boundaries in compliance with laws related to historical sites and artifacts. 

4. Cabinet Resolutions 

- Other Relevant Cabinet Resolutions: There are no announcements or cabinet resolutions in this area. 
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2.3.2 Solar PV Technology 

 

 (1) Monocrystalline Solar Panels 

  Monocrystalline solar panels are a type of photovoltaic technology that is made 

from a single crystal structure, usually silicon. The advantages of this technology include:  

  - High energy conversion efficiency compared to other types of solar 

panels. It can generate more electricity from the same intensity of sunlight. 

  - Have a lifespan of 25 years or more. 

 

  However, the cost of monocrystalline panels is more expensive in 

comparison with other PV technologies. 

 

 (2) Polycrystalline Solar Panels 

  Polycrystalline solar panels are a type of photovoltaic technology made 

from multiple crystal structures of silicon. It advantages include; more cost-effective and 

more tolerate to high temperature in comparison with monocrystalline panels. However, 

Polycrystalline solar panels typically have lower energy conversion efficiency compared 

to monocrystalline panels, therefore they generate less electricity from the same intensity 

of sunlight. 

 

 Comparison between Monocrystalline Silicon and Polycrystalline Silicon as 

shown in Figure 2.3.2-1. According to the advantages and disadvantages of solar PV 

technology (monocrystalline and polycrystalline), the project chose monocrystalline 

silicon because it produces more electricity than polycrystalline. 

 

2.3.3 Solar Resource and Supply 

 Solar energy is considered one of the renewable or alternative energy sources that 

can be continuously utilized without depletion. Photovoltaic power potential data provided 

by the World Bank Group (WBG) showed that during the period of 2007-2018, Suphanburi 

Province has about 5.2-5.3 kWh/m2 (daily totals) of long-term average of Global 

Horizontal Irradiation (GHI) (Figure 2.3.3-1) and about of 4.2 kWh/kWp (daily totals) of 

long-term average of Photovoltaic Power Potential (Figure 2.3.3-2). It can be seen from 

these maps that Suphanburi Province is one of the highest potential areas for solar energy 

production in Thailand. Therefore, Breeze and Shine Power Company Limited has selected 

this province to develop the solar power plant project, a solar photovoltaic (PV) farm in 

this area.  



IEE REPORT 

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

2-21 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

 

  

Monocrystalline Silicon 

- Best electricity generation 

- Takes up little space 

- Life span more than 25 years 

- Shadows affect electricity generation 

Polycrystalline Silicon 

- Produces less electricity than 

Monocrystalline 

- Takes up a lot of space 

- Life span more than 25 years 

- Shadows affect electricity generation 

Figure 2.3.2-1 Comparison between Monocrystalline Silicon and Polycrystalline 

Silicon 
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Figure 2.3.3-1 Thailand’s Global Horizontal Irradiation 

  

  

Suphanburi 
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Figure 2.3.3-2 Thailand’s Photovoltaic Power Potential 
 

  

  

Suphanburi 
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2.4 PROJECT IMPLEMENTATION PHASING AND ACTIVITIES 

 The implementation of the Project includes activities such as design, 

environmental and social impact assessment report preparation, and obtaining approvals 

from relevant agencies, construction and operation. The plan encompasses construction 

work, commissioning and power distribution system testing. The entire timeline for these 

activities is approximately 21 months. This aligns with the Regulation of the Energy 

Regulatory Commission: Criteria for Preparing Code of Practice Report and Monitoring 

Report for the operation of electricity production, B.E. 2565 (2022). The details of the 

Project implementation plan are summarized as follows; 

 

2.4.1 Construction Phase 

 

2.4.1.1 Project Area 

 The construction phase of the Project area begins with land clearance, fencing, site 

preparation, transportation of construction equipment, building and civil works, installation of 

solar panel structures, inverter installation, solar panel and battery installation, installation of 

electrical substation equipment and transformers, installation of public utility systems, testing 

of the electricity generation system, and finally, full-scale electricity production and 

commercial distribution. This phase is expected to take approximately 21 months, with a 

maximum workforce of approximately 1,596 individuals. The number of workers employed 

during each stage of the construction may vary depending on the volume of work during that 

time, as detailed in Table 2.4.1.1-1. Workers who all are local workers will be accommodated 

outside the Project area. 

 

 (1) List of Construction Equipment 

  Construction equipment include: Truck (6-wheel), Dump Truck, Trailer 

Truck, Water Truck, Truck & Crane 5 T., Rough terrain Crane (25 T., 60 T., and 200 T.), 

Fork Lift 2-3 T., Excavator, Back Hoe Loader, Vibrator Roller 10 T., Grader, Tractor, Farm 

Tractor, Pickup Car, and Pile Driving Machine. There is also a temporary batch plant that 

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

 

 (2) Site Preparation 

  The preparation of the Project area and equipment installation takes place 

within the Project's designated boundaries. Site preparation will be based on site conditions 

such as flood study and equipment foundation requirement. Perimeter fences are constructed 

to prevent intrusion and facilitate security management. Additionally, the site preparation is 
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done by machinery and equipment located only within the designated boundaries. Material and 

equipment transportation activities occur only within the Project area (Figure 2.4.1.1-1). The 

Project shall remain level of ground as much as possible, it shall be finish after detailed design. 

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

 

 

 

 

 

 

 

 

 

  
Figure 2.4.1.1-1 Site preparation activity 

 

 (3) Mounting Structure Construction 

  Mounting structure will be constructed to support the solar panels concurrently 

with the construction of the building and civil works. The work will start with the foundations 

for installing the support columns and bases for the solar panel arrays. Subsequently, the solar 

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

 

 (4) PV Module Installation 

  Once the mounting structured are completed, PV modules will be installed 

and secured in place facing South with a 10-degree tilting angle. Each row is 0.8 meter 

apart. The solar panels will be installed at a height of approximately 0.8 meters above 

ground level, facing south and tilted at an angle of 10 degrees in a north-south direction, 

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

Project Development Plan 

Detail 

Duration Months 

(months) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1. Design work 2                      

2. Preparation of CoP and ESA reports 7                      

3. Requesting Permissions from relevant authorities 3                      

4. Construction 12                      

4.1 Detailed engineering design 2                      

4.2 Equipment transportation 5                      

4.3 Building and civil works 5                      

4.4 Installation of solar panel support structure 4                      

4.5 Installation or inverters, solar panels, and batteries 6                      

4.6 Installation of power station equipment and transformer 4                      

4.7 Installation of public utilities 2                      

5. System testing and commissioning 2                      

6. Grid connection -                      

Number of workers - - - - - - - - - - - 1
4
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Figure 2.4.1.1-2 Structure and Modules Installation 

 

 (5) Construction of Other Components 

  After site preparation, the Project shall commence the construction of 

buildings and civil works, including the construction of a control building for managing 

the electricity production system and the construction of the electrical switchyard or 

substation area, BESS, and related support areas. During the construction activities for the 

building foundation work will involve, excavation and piling activities. 

 

 (6) Commissioning 

  After complete installation and inspection of PV system, electricity from 

production system will be transferred to the grid. At this period, the contractor will hand 

over the system to the Project owner. 

 

2.4.1.2 Campsite Area 

 The labor camp will be established to house labors imported by contractors from 

outside of the local areas. The Project’s labor camp will be located outside of the project's 
boundaries. Currently, the labor camp location has not been determined because the project 

developer has yet to select the Engineering, Procurement, and Construction (EPC) 



IEE REPORT 

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

2-28 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

contractor who will provide input and advice on rental are for the labor camp. However, 

the Project provides general guidelines for selecting a site for the labor camp as follows: 

 (1) Physical Suitability and Constraints: The land must be suitable for 

development, taking into account any limitations such as flooding risk, and sensitive area 

from the work site or other sources. 

 (2) Environmental Impact: The development should have the least possible 

impact on major natural features and environmental assets. Considerations include 

biodiversity, local ecosystems, and potential contamination. 

 (3) Community and Cultural Values: Protecting or improving key community 

or cultural values is critical for maintaining positive relationships with local residents. 

 (4) Access to Infrastructure and Services: Worker accommodation must be 

supported by physical infrastructure (such as roads, water supply, and power) and 

community services (such as healthcare and shopping). This guarantees that workers have 

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

 

 Furthermore, the project developer has established welfare criteria for worker 

camp construction, which were developed by referencing and/or adapting relevant laws or 

international standards, including recommendations and suggestions from ADB, as well as 

the project developer's own experiences, as follow: 

 

 (1) Surrounding Environment 

  - Clearly display signs indicating residential areas. 

  - Equip sturdy and secure fences around the residential areas. 

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

residential areas. 

  - Provide adequate parking spaces for the number of residents. 

  - Implement security systems and closed-circuit television. 

  - Appoint a supervisor to oversee the accommodation area. 

  - Establish a routine for keeping the area clean and hygienic, involving 

daily cleaning by the staff and regular check-ups by company 

personnel. 

  - Conduct training in regulations, health, and infectious disease 

prevention. 

 (2) Accommodation 

  - Room size should be at least 3 square meters per person, with a 

minimum width of 2.5 meters and a minimum height of 2.4 meters. 
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  - Rooms must have doors, windows, or ventilation openings that connect 

to the outside to allow natural airflow. This collective open space 

should be no less than 10% of the room area, excluding door areas, 

window areas, and ventilation areas that connect to other rooms or 

internal building pathways. 

  - If accommodations are built in a continuous or combined manner and 

have a total length of 45 meters, there must be a gap between rows of 

at least 2.5 meters. 

  - The foundation and structure of the accommodation rooms must be safe 

and sturdy. 

  - Rooms or buildings should be able to prevent insects and reptiles, such 

as installing wire mesh or constructing buildings at least 50 centimeters 

above the ground. 

 (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. 
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• 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 workers consumption. 

 (6) Drinking Water 

  - Drinking water for workers must be clean. 

• If bottled water is 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. 

  - 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. 
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  - The wastewater treatment system should be capable of treating 

wastewater to meet the quality standards according to the 

announcement of the Ministry of Natural Resources and Environment 

regarding the standards for controlling the discharge of wastewater 

from certain types and sizes of buildings, B.E. 2548 (2005) before 

discharging into surrounding environment. 

 (8) Solid Waste Management 

  - Waste bins must be categorized, such as organic waste, general waste, 

recyclable waste, and hazardous waste. 

  - Waste bins must have tightly sealed lids and be sufficient in size for the 

amount of waste. 

  - Disposal of waste must comply with public health regulations, by being 

disposed of by government agencies or with permission from the 

government only. 

 (9) Rainwater Drainage 

  - Rainwater drainage channels must surround the worker accommodation 

area to prevent overflow into surrounding areas. 

  - Rainwater drainage channels must be able to accommodate the volume 

of rainwater falling in the area. 

  - The direction of the rainwater drainage channels must flow towards a 

rainwater storage pit before being discharged into public water sources 

and should not flow into adjacent areas. 

 (10) Health Management 

  - Provide essential household remedy in sufficient quantities and 

maintain a list as per the Ministry of Public Health regulations 

regarding employee welfare in the workplace, B.E. 2548. 

  - In cases where there are more than 200 residents, there must be at least 

one bed in the first aid room. In cases where there are more than 1,000 

residents, there must be at least two beds in the first aid room. 

  - Provide clear contact information for the medical facility in easily 

visible areas. 

  - Provide transportation with readiness at all times for transporting 

workers to the medical facility. 

 (11) Fire Prevention 

  - Establish criteria or areas for cooking, such as prohibiting open-fire or 

gas cooking. Designate cooking areas and/or dining rooms, especially 

for centralized food warming (Canteen). 
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  - Provide fire extinguishers in accordance with government regulations and 

standards for managing occupational health, safety, and environmental 

conditions related to fire prevention and control, as per the Occupational 

Safety, Health, and Environment Management in the Workplace to 

Prevent and Control Hazardous Incidents Act, B.E. 2555 (2012). 

  - Implement an alarm system capable of signaling emergencies to cover 

the entire area. 

  - Develop a fire prevention and suppression plan, including inspection, training, 

awareness campaigns, firefighting, evacuation, and relief measures. 

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

months of occupancy and annually thereafter following the initial drill. 

 

2.4.2 Operation Phase 

 The Project plans to generate electricity for commercial distribution starting 

around the year B.E. 2567 (2024). The installed equipment will generate electricity for 25 

years according to their useful lifetime. The operation will require 5 persons regularly and 

20 workers will be employed occasionally during the PV modules cleaning activity twice 

a year by a contracted worker. Regular staff duties are as follows: 

 (1) Monitoring the plant operation real-time from the control room. The control 

system has been designed so that remote monitoring of the plant productivity, weather 

information, factors related to electricity production such as light intensity, temperature, 

etc. can be monitored remotely.  

 (2) Onsite schedule inspection and report the status of the equipment and the 

plant to ensure the plant working efficiently. 

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

visitors in addition to monitoring using CCTV system. 

 

 In addition, the solar panels selected for the Project are expected to have a lifespan 

of approximately 25-30 years. The efficiency of electricity production will be regularly 

monitored, both from the control room and through field inspections. In case of any 

deterioration or damage, the solar panels will be replaced. 

 

 Furthermore, since the solar panel structures have safety glass covers on top to 

protect the panels, any dust or debris on the surface can reduce their efficiency by blocking 

sunlight. Therefore, the Project plans to clean the solar panels an average of twice a year 

or as needed according to environmental conditions, approximately 20 additional workers 
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will enter the Project area for each cleaning operation. This process will consume duration 

about two months each time. Cleaning will be done manually by workers using water 

spraying methods. The Project shall source water for cleaning from the regional water 

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

 

2.5 UTILITY SYSTEMS 

 

2.5.1 Water Use 

 

 (1) Construction Phase 

  The use of water during the construction phase can be classified into two 

categories: 

 

  1) Water for Consumption and Personal Hygiene of Construction 

Workers 

   This category includes water used for various cleaning purposes and 

wastewater generated from restrooms. The estimated daily water consumption is 

approximately 111.72 cubic meters/day. This calculation is based on a water usage rate of 

70 liters/person/day for 1,596 construction workers. Water will be sourced from the 

regional water supply, Provincial Waterworks Authority, Dan Chang Branch (Appendix 

2-8). As for drinking water, the Project stipulates that the contractor should prepare 

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

 

  2) Water for Construction Activities 

   The Project anticipates a water usage of approximately 50.00 cubic 

meters/day for construction activities. This includes water for spraying the construction 

site and washing vehicles before leaving the site, estimated at around 40.00 cubic 

meters/day. Additionally, water will be used for cleaning tools and equipment during 

construction, including a small amount of water mixed with concrete, estimated at 10.00 

cubic meters/day. Since most of the Project's structures are made of steel, ready-mixed 

concrete is mostly used. Water source for construction activities will be the same as the 

water used for consumption and personal hygiene of construction workers. 

 

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

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

 

  1) Water for the Consumption and Personal Hygiene of Employees 

   Water used for the consumption and personal hygiene of employees 

includes water for various cleaning purposes and wastewater generated from restrooms. 

The estimated daily water usage is approximately 0.35 cubic meters/day. This calculation 

is based on a water usage rate of 70 liters/person/day for 5 employees. Water will be 

sourced from the regional water supply, Provincial Waterworks Authority, Dan Chang 

Branch (Appendix 2-8). Additionally, during a period of solar panel cleaning, 20 workers 

will be employed within the Project area for about 2 months, and their estimated daily 

water usage for cleaning purposes will be 1.40 cubic meters/day. Therefore, the Project's 

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

 

  2) Water for Cleaning Solar Panels 

   Water used for cleaning solar panels and annual maintenance includes 

activities such as washing and cleaning. It is estimated to use approximately 494.52 cubic 

meters per cleaning cycle, cleaning will consume duration about two months each time, 

two times per year. Therefore, the daily water usage rate for cleaning solar panels is 

approximately 8.24 cubic meters/day. The Project plans to clean the solar panels twice a 

year or as needed based on environmental conditions. For each cleaning of the solar panels, 

approximately 1.5 liters per panel will be used. Water for this purpose will also be sourced 

from the regional water supply branch, Provincial Waterworks Authority, Dan Chang 

Branch. 

 

  3) Water for Watering Plants/Green Areas 

   The Project includes green areas covering an area of approximately 

1,544 square meters (0.96 rai). It is estimated to use approximately 2.62 cubic meters/day 

for watering these green areas, calculated based on a water usage rate of 1.7 liters/square 

meter/day. The source of water for this purpose will also be the regional water supply, 

Provincial Waterworks Authority, Dan Chang Branch. 

 

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

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

 

 (1) Construction Phase 

  The Project requires electricity during the construction activities such as 

welding, drilling, tasks requiring lighting, and metal work. The electricity for the project 

will be supplied by the local district's electrical supply, the Provincial Electricity Authority 

in Doem Bang Nang Buat. 

 

 (2) Operation Phase 

  During the operation phase, the Project shall produce electricity, primarily 

from solar panels. This electricity will be converted to alternating current with a voltage of 

115 kilovolts before being fed into the regional power grid through a power purchase 

agreement with the Provincial Electricity Authority (PEA). Internal use of electricity i.e. 

office building, it will be sourced from the district's electrical supply, Provincial Electricity 

Authority in Doem Bang Nang Buat. 

 

2.5.3 Water Drainage and Flood Prevention System 

 

 (1) Construction Phase 

  The Project's construction is expected to take approximately 12 months. 

There are four areas that will be leveled off; 

 

  1) Control building area, 

  2) Spare parts, equipment, waste material storage, and maintenance area 

  3) Switchyard or substation area, and 

  4) Power generation area. 

 

  These four areas, total of 6,735 square meters, will be leveled off that may 

alter the water drainage conditions. Therefore, the Project plans to construct temporary 

drainage channels in these areas to collect rainwater and drain into a retention pond within 

the Project area. 

 

 (2) Operation Phase 

  The majority of the Project area is used for installing solar panels, which do 

not obstruct natural rainwater infiltration as they are not built on concrete. Rainwater 

falling on the solar panels is allowed to seep naturally into the ground. The Project is not 
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located in a flood-prone area, and there are no changes made to the area's original 

conditions. Therefore, the rate of infiltration and the direction of water flow remain 

unchanged from the conditions prior to the Project's development, except for areas where 

there have been changes due to construction activities. These include the areas around the 

buildings used for controlling the electricity production system, the area for storing spare 

parts, materials, equipment, waste materials, and maintenance, the electrical switchyard 

(Switchyard), or substation area, and the area related to supporting electricity production 

as mentioned. To accommodate any excess rainwater resulting from these modifications, 

the Project has designed temporary drainage channels to collect and drain rainwater into a 

retention pond sized at 700 cubic meters, located near the Project's buildings. The 

calculation details for the quantity of uncontaminated rainwater and oil-contaminated 

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

 

  1) Non-contaminated Rainwater 

 

   Q = CIA,  

   where: Q = Flow rate (cubic meters per second) 

     C = Runoff coefficient of rainwater flow  

       (Before the Project C = 0.3, After the Project C = 0.9) 

     I = Average rainfall intensity over a 25-year period during 

a 3-hour duration, equal to 100 millimeters 

(Source: Frequency Analysis of Maximum 

Rainfall for Each Period at Suphan Buri (1986-

1998)) = 0.1 meters 

     A = Total Project area = 1,683,133.60 square meters 

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

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

 

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

period of 3 hours can be calculated with the following details: 
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Variable Before the Project 

After the Project 

Area without 

modifications 

Area with modifications 

C Total Project area 

(Ground surface = 0.3) 

Area without modifications 

(Ground surface = 0.3) 

Area with modifications 

(Concrete surface = 0.9) 

I 0.1 m. 0.1 m. 0.1 m. 

A 1,683,133.60 sq.m. 1,676,398.60 sq.m. 6,735 sq.m. 

Q = 0.3 x 0.1 x 1,683,133.60 

= 50,494.01 cu.m. 

= 0.3 x 0.1 x 1,676,398.60 

= 50,291.96 cu.m. 

= 0.9 x 0.1 x 6,735 

= 606.15 cu.m. 

(Choose the design value at 

800 cubic meters) 

 Q_before = 50,494.01 Q_after = 50,291.96 + 800 

= 51,091.96 

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

calculated as follows: 

Q_after - Q_before = 51,091.96 - 50,494.01 = 597.95 cubic meters 

In this regard, the Project has designed a retention pond with a size of 700 cubic meters, which is sufficient 

to detain the rainfall within the Project area over a 3-hour duration. 

 

  2) Contaminated Rainwater 

   The calculation for the quantity of rainwater mixed with oil in the 

electrical transformer area during the first 30 minutes can be determined using the Rational 

Method as follows: 

 

   Q = CIA 

   Where:  Q = Flow rate (cubic meters per second) 

      C = Runoff coefficient for rainwater (C = 0.9) 

      I = Average rainfall intensity for a 25-year return 

period for 30 minutes, which is 91.7 millimeters 

(Source: Frequency Analysis of Maximum 

Rainfall for Each Period at Suphanburi (1986-

1998)),  

       = 0.0917 meters 

      A = Area of the transformer area 

       = 37.5 square meters 

   Therefore, Q = 0.9 x 0.0917 x 37.5  

       = 3.09 cubic meters per 30 minutes. 

 

   Rainwater from the transformer area will be collected inside a dike with 

a capacity of about 3.2 cubic meters before being sent to the oil sump to separate water and 

oil. This sump is sufficient to withstand rainfall in the event of oil contamination. An 

authorized agency will be later contracted to properly dispose of. Details of the 

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

the Project, Rain Gutters, and Flow Directions 

 

2.5.4 Transportation  

 

 (1) Construction Phase 

  The transportation during the construction phase primarily involves the 

transportation of machinery, equipment, and construction materials, especially solar 

panels, inverters, and labor. Equipment and construction materials are transported from 

Laem Chabang Port using Highway 3702 to reach Suphanburi Province, following 

Highway 340, and then Rural Highway 4086 to access the Project area. The contractor is 

responsible for arranging transportation routes, utilizing public roads, and ensuring 

minimal impact on the surrounding communities. Safety considerations are the most 

important throughout this process. Details of transportation during construction phase are 

provided in Table 2.5.4-1. 
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Table 2.5.4-1 

Transportation and Logistics during Construction Phase  

Vehicle type 
Number 

(vehicle/day) 

Frequency 

(trip/day)1/ 

PCU 

factor 
PCU/day PCU/hr 

Employee transportation      

Medium truck (6 wheels) 27 1082/ 1.0 108 13.5 

Light truck (4 wheels) 1 2 1.0 2 0.25 

Machinery and equipment 

transportation 

     

Full trailer 5 10 2.5 25 3.125 

Medium truck (6 wheels) 4 8 1.0 8 1.0 

Light truck (4 wheels) 2 4 1.0 4 0.5 

Total 133 266 - 147 18.375 

Remark: 1/ Number of trips per day (including round-trip) calculated in the case of the highest traffic 

volume per day. Work time is calculated as 8 hours per day. 

 2/ Number of transportation trips in the morning (including round-trip) and evening 

(including round-trip) 

 

 (2) Operation Phase 

  The operational phase will involve travel along the same routes used for 

accessing and exiting the project area as during the construction phase. It is anticipated that 

transportation and traffic activities due to operation activities as followings. 

 

  1) Regular staff vehicles (small 4-wheeled cars), totaling 2 vehicles (4 

trips per day), will run round trips for staff transportation during peak hours (07.00 am-

08.00 am and 04.00 pm-06.00 pm) 

  2) The inspector and maintenance staff will small 4-wheeled car, totaling 

1 vehicle (2 trips per week), will run round trips for staff involved in maintenance and 

inspection during peak hours (07.00 am-08.00 am and 04.00 pm-06.00 pm). 

  3) Solar panel cleaning staff shuttle vehicles (4-wheeled cars), totaling 5 

vehicles (10 trips per day), will run round trips for staff transportation every 3 months 

during the dry season (07.00 am-08.00 am and 04.00 pm-06.00 pm). 

  4) Waste transport vehicles will include 1 sludge suction vehicle (2 trips 

per month) and vehicles transporting waste from the solar power generation system. The 

project will collect and store waste in designated areas within the office building and 

material storage for subsequent disposal by authorized agencies, along with deteriorated 

solar panels. The latter vehicles will only 1 vehicle (2 trips every 3 months). 

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

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

 

  In summary, during the operational phase, there will be a maximum of 8 

vehicles (16 trips per day) during peak hours (07.00 am-08.00 am and 04.00 pm-06.00 pm), 

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

 

2.6.1 Air Quality 

 

 (1) Construction Phase 

  The dispersion of dust and other air pollutants caused by the operation of 

machinery and vehicles is unavoidable. This dispersion typically occurs within a short 

period, mostly consisting of heavy dust, which tends to settle near the source or within a 

distance of 6-9 meters from the construction area. The Project plans to mitigate this impact 

by applying water to the construction area and access points at least twice a day (morning 

and afternoon) depends on the weather condition. Vehicles leaving the construction area 

will be cleaned to reduce dust particle dispersion. 

 

 (2) Operation Phase 

  The electricity generation does not cause air pollution. This is because the 

solar panels are installed in a fixed location, no combustion process involved, ensuring that 

no pollutants are emitted into the air. 

 

2.6.2 Noise 

 

 (1) Construction Phase 

  Activities during the construction phase may generate different levels of 

noise depending on the machinery and the nature of the work. Typically, construction 

activities that result in noise include excavation, drilling, and structural construction. The 

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

 

Table 2.6.2-1 

Typical Ranges of Noise Levels at Construction Sites with a 50 dB(A) Ambient Typical of 

Suburban Residential Areas 

Construction stages 

Building/Construction type 

Residential 

Building 

Office, Hotel, 

School, and 

Utilities  

Industrial 

factory, parking 

areas, mall, and 

service station 

road, highway, 

and water 

drainage system 

I II I II I II I II 

Ground Clearing 83 83 84 84 84 83 84 84 

Excavation 88 75 89 79 89 71 88 78 

Foundation 81 81 78 78 77 77 88 88 

Erection 81 65 87 75 84 72 79 78 

Finishing 88 72 89 75 89 74 84 84 

Remark: I = All pertinent equipment presents at site 

 II = Minimum require equipment present at site 

Source: Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances, 

U.S. EPA 1971 
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  Nevertheless, these noise levels can be controlled by scheduling 

construction activities with significant noise generation during day time hours (07:00 AM 

- 06:00 PM) and avoiding night time work to minimize the impact on the nearby 

communities during rest hours. This scheduling should be stipulated in the construction 

contract. Additionally, the Project specifies that the contracting company must provide 

hearing protection equipment for construction workers working near machinery, such as 

earplugs and earmuffs. Warning signs or symbols indicating the need to wear personal 

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

 

 (2) Operation Phase 

  The Project's activities involve the generation of electricity from solar panels. 

Equipment used in the electricity generation process includes solar panels, electrical 

transformers, inverters, and energy storage systems with batteries. There are no activities in the 

Project that generate significant noise during the electricity generation process. 

 

2.6.3 Water Quality 

 

 (1) Construction Phase 

  Wastewater generated during the construction phase can be categorized into 

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

 

  1) Wastewater from Consumption of Construction Workers 

   Wastewater from consumption and daily activities of construction 

workers includes wastewater from cleaning and sanitary use. The construction phase 

consumes an estimated 111.72 cubic meters of potable water per day, resulting in 

approximately 89.38 cubic meters of wastewater per day (calculated as 80% of the water 

usage rate, 70 liters per person per day, multiplied by the number of construction workers, 

which is 1,596 individuals). The Project ensures that the contractor provides adequate 

restroom facilities with healthcare standards for construction workers during peak hours, 

along with a wastewater treatment system. Any solid waste or pollutants generated by 

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

 

  2) Wastewater from Construction Activities 

   Wastewater from construction activities amounts to approximately 50.0 

cubic meters per day. This wastewater is primarily used for cleaning equipment and tools 

during construction. Additionally, there may be wastewater from minor concrete mixing 

activities since most of the Project's structures are steel and concrete-based. Wastewater 

generated from construction activities will be temporarily collected in the Project's 
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drainage system before being discharged into the Project's water storage pond. It will then 

undergo treatment and can be reused for other purposes, such as watering plants or spraying 

water on construction site areas.  

 

Table 2.6.3-1 

Wastewater Management During the Construction Phase 

Source 
Amount 

(m3/day) 
Wastewater Management 

1. Wastewater from the consumption of 

workers 

89.38 Coordinate for authorized waste 

collection vehicles from local 

authorities to enter and conduct waste 

collection and disposal activities. 

2. Effluent from cleaning equipment and 

tools 

50.00 Collect wastewater into a settling 

tank for sedimentation before further 

utilization. 

Total 139.38  

 

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

construction phase is illustrated in Figure 2.6.1-1. 

 

 (2) Operation Phase 

  Wastewater generated during the operation phase can be categorized into 

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

 

  1) Wastewater from Consumption of Employees 

   During the operation phase, water is used for consumption and daily 

activities of workers, including cleaning and sanitary purposes. Water consumption for worker 

consumption amounts to approximately 0.35 cubic meters per day, resulting in wastewater 

generation of approximately 0.28 cubic meters per day (calculated as 80% of the water usage 

rate, 70 liters per person per day, multiplied by the number of workers, which is 5 individuals). 

During the period of solar panel cleaning, approximately 20 workers are involved in cleaning 

activities for about 2 months per cleaning session. This results in water usage of approximately 

1.40 cubic meters per day (calculated based on a water usage rate of 70 liters per person per 

day multiplied by 20 workers), leading to wastewater generation of approximately 1.12 cubic 

meters per day (calculated as 80% of the water usage rate, 70 liters per person per day, 

multiplied by the number of workers, which is 20 individuals). The wastewater generated will 

undergo treatment in a septic tank system without direct discharge into the environment. Any 

solid waste or pollutants generated by the wastewater treatment system will be handed over to 

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

   The Project has plans for cleaning solar panels approximately twice a 

year, depending on environmental conditions. Each cleaning session is estimated to use 

around 1.5 liters of water per panel. The Project anticipates generating wastewater from 

solar panel cleaning of approximately 494.52 cubic meters per cleaning cycle, cleaning 

will consume duration about two months each time, two times per year. This results in 

daily wastewater generation from solar panel cleaning of approximately 8.24 cubic meters. 

The wastewater generated from solar panel cleaning is not heavily polluted and does not 

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

 

Table 2.6.3-2 

Wastewater Management During the Operation Phase 

Source 
Amount 

(m3/day) 
Wastewater Management 

1. Wastewater from the consumption of 

workers 

0.28 Coordinate for authorized waste 

collection vehicles from local 

authorities to enter and conduct waste 

collection and disposal activities. 

2.  Wastewater from cleaning Solar module 8.24 Left to evaporate or seep into the 

ground naturally 

Total 8.52  

 

  A balanced water usage and wastewater system during the operation phase 

of the Project is illustrated in Figure 2.6.1-2. 

 

2.6.4 Solid Waste 

 

 (1) Construction Phase 

  Solid waste and debris generated during the construction phase can be 

categorized into two types: general waste from worker consumption and construction 

waste. Details are presented in Table 2.6.4-1.  

  1) General waste from worker consumption, there will be approximately 

1,276.80 kg/day (calculated from the waste generation rate of 0.8 kilograms per person per 

day x 1,156 people). Waste will be managed in 200-liter waste bins equipped with tightly 

sealed lids, strategically placed throughout the office buildings and work areas. Waste 

separation and disposal will be carried out in compliance with public health regulations. 

  2) Construction activity waste, approximately 4 ton/month, shall be 

collected, recycled, reused, or disposed of in accordance with regulatory requirements. Any 

waste that cannot be reused or recycled will be collected and handed over to authorized 

local agencies for proper disposal. 
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Table 2.6.4-1 

Solid Waste and Debris from Construction Activities and Management 

Type of Waste Amount Management 

General waste from the consumption of 

construction workers 

Food containers (plastic bags, food 

boxes, etc.) and food waste. 

Up to approximately 

1,276.80 kilograms per 

day (calculated from the 

waste generation rate of 

0.8 kilograms per 

person per day 

multiplied by 1,596 

individuals) 

Containers with a capacity of 200 

liters and tight-fitting lids will be 

provided at various points to 

accommodate the waste. These 

containers will be installed as 

needed to handle the waste 

before contacting local 

government organizations or 

authorized agencies for disposal. 

Construction Debris  

1. Debris from construction activities, 

such as metal scraps, concrete remnants, 

and etc. 

2. Debris from packaging for the 

transportation of solar panels, inverters, 

and other equipment (wooden pallet 

scraps, cardboard boxes, plastics, and 

straps). 

 

4 tons/month 

 

The Project shall collect and 

recycle these materials for reuse 

or distribution. Materials that 

cannot be distributed will be 

collected and handed over to 

authorized agencies for disposal 

or treatment. 

 

 (2) Operation Phase 

 

  1) Solid Waste from Consumption of Employees 

   General waste and solid waste generated from the regular work 

activities of employees in the Project area, involving 5 people, result in approximately 4.0 

kilograms per day (calculated from the waste generation rate of 0.8 kilograms per person 

per day x 5 people).  

 

   During the solar panel cleaning period, there will be 20 employees per 

day entering the Project area to clean the solar panels. The Project plans to clean the panels 

twice a year, with each session lasting approximately 2 months, resulting in solid waste 

generated by the cleaning employees at approximately 16.0 kilograms per day (calculated 

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

 

   The Project must manage in accordance with the Public Health Act, 

B.E. 2535 (1992). Waste containers, categorized by type, with tightly fitting lids, will be 

placed near the office building and employee work areas, before collecting and 

coordinating with local authorities or authorized agencies for disposal in accordance with 

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

   Defective and damaged solar panels encountered during operations are 

expected to be minimal, as the solar panels used in the Project meet the standards certified 

by TIS 1843 or IEC 61215. The Project shall collect these damaged panels in a waste 

storage area, alongside spare parts, equipment materials, and maintenance items, 

categorized by waste type. The area will cover approximately 20.00 square meters. The 

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

 

   Waste from the energy storage system, such as degraded and partially 

damaged battery cell sets, the project will proceed to store them in designated areas for 

waste storage. Subsequently, disposal will be carried out according to the legal procedures, 

ensuring compliance with the Notification of the Ministry of Industry: Management of 

Waste or Unusable Materials, B.E. 2566 (2023). 

 

2.7 OCCUPATIONAL HEALTH AND SAFETY 

 The Project provides Occupational Health, Safety, and Environment Policy for as 

follows; 

 

 (1) The safety management system shall be put in place in compliance with the 

law and occupational health requirements as well as related international standards. 

 (2) Recognition and maintenance shall be ensured for occupational health 

principle to control and prevent hazards from business operation, which may impact the 

welfare and asset of the Company and its personnel. 

 (3) Resources shall be allocated to ensure continuous development of the 

occupational health management system. 

 (4) The following occupational health guidelines are established. 

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

  2) The Company shall support the improvement of the workplace 

environment to ensure safety and minimize accident risk exposure as well as support and 

encourage safety activities to build awareness and attitude for occupational health so as to 

maintain the occupational health standard, aiming for zero accident. 

  3) Supervisors of all levels shall lead, oversee, and support personnel of 

the Company to ensure undisrupted occupational health. 

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

themselves, colleagues, and the Company’s assets throughout the operating period. 
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  5) Personnel of the Company shall cooperate in occupational health 

projects and propose ideas for further safety and operations improvement. 

 (5) The Company shall comply with relevant safety laws and regulations 

throughout the life cycle of its projects. 

 (6) The Company shall take into consideration as part of its decision-making 

and risk assessment processes potential environmental and social impacts, including issues 

related to the health and safety of employees, local communities and other relevant 

stakeholders.  

 

 (1) Construction Phase 

  The Project has established operational guidelines to control construction 

work for maximum safety and in compliance with Ministry regulations on safety, 

occupational health, and environmental management for construction work in B.E. 2564 

(2021) and other relevant regulations. It also supervises and ensures that the main 

contractors and subcontractors strictly adhere to safety laws, i.e., the Department of Labor 

Welfare and Protection's announcement on the types and categories of machinery and 

equipment used in annual inspections in B.E. 2564 (2021) and the announcement on safety 

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

 

  1) The Project establishes requirements for construction contractors and 

the Project team working within the Project's contract, to strictly enforce safety, 

occupational health, and environmental measures in both the design and execution phases 

to comply with relevant laws, standards, and regulations in occupational health and safety. 

  2) Project contractors must prepare safety plans for the construction work 

and submit to the Project prior to commencing construction. 

  3) Project contractors must establish a Safety, Occupational Health, and 

Environmental Committee following the guidelines specified in relevant regulations. The 

Safety, Occupational Health, and Environmental Manager will be appointed and will report 

directly to the Project's top management. Committee meetings are required to organize at 

least once a month to assess the performance and propose solutions to any issues. 

  4) Project contractors shall prepare basic Personal Protective Equipment 

(PPE), including safety helmets, safety shoes, and safety glasses, for all construction 

workers. They must also provide specialized PPE appropriate to the working conditions 

and potential risks arising from the work, as required by applicable laws. The PPE must 

conform to the standards specified in the Department of Labor Welfare and Protection's 

announcement regarding Personal Protective Equipment standards, B.E. 2554 (2011). 
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  5) Project contractors shall place warning signs in the construction area, 

hazardous zones, and areas where Personal Protective Equipment must be worn. 

  6) Project contractors shall establish an authorization system for certain 

types of work activities as required by law. 

  7) Project contractors shall prepare a coordination plan with the local fire 

department to ensure readiness in case of emergencies. 

  8) Project contractors shall provide basic first aid equipment and medical 

supplies, including emergency transportation vehicles as required by the Ministry of 

Labor's regulations on employee welfare in establishments in B.E. 2548 (2005). 

  9) Project contractors shall ensure there are adequate public utilities for 

construction workers, following health regulations, including clean drinking water and 

restroom facilities. 

  10) In cases where the Project contractors provide worker accommodations; 

they must adhere to the labor welfare committee's announcement regarding standards for 

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

 

 (2) Operation Phase 

  The Project shall establish a safety management system during its 

operational phase, including safety, occupational health, and environmental policies, to 

ensure compliance with the Occupational Health, Safety and Working Environment Act, 

B.E. 2554 (2011) and the Labor Protection Act, B.E. 2541 (1998). The Project has 

developed an operational plan for safety, which includes: 

 

  1) The health plan comprising industrial health surveys, annual health 

inspection plans, analysis of inspection results, follow-up actions, and a summary of 

occupational health activities. 

  2) The health monitoring, measurement, and surveillance plan. The 

Project shall conduct health examinations for all employees based on the risk factors 

specified in the Ministry's regulations on health examinations for workers exposed to risk 

factors in B.E. 2563 (2020). This plan is aimed at ensuring the industrial health of all 

employees and will be used to develop health-related plans. 

  3) The Project shall develop an environmental protection plan to prevent 

potential hazards and dangers related to the working environment. This plan includes 

measures to mitigate risks such as noise levels and dangerous conditions to ensure the 

safety of employees in compliance with relevant laws and regulations, such as the 

Ministry's announcement regarding safety measures in factory environmental conditions in 

B.E. 2546 (2003). 
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  4) The Project shall establish an emergency prevention and response plan 

in accordance with the guidelines specified in the regulations governing safety, 

occupational health, and environmental management in emergency prevention and 

response in B.E. 2555 (2012) and the Ministry's announcement on factory emergency 

prevention and response in B.E. 2552 (2009). This plan will include the installation of 

adequate safety equipment, compliance with international standards, and annual 

emergency prevention and response drills. 

 

  The Project shall also install standard safety equipment, including lightning 

protection and electrical surge protection devices and short-circuit protection equipment, 

to reduce the risk of fires. Additionally, measures will be implemented to prevent and 

minimize the impact of accidents, ensuring the highest level of safety for employees, the 

community, and the environment. These measures include the use of internationally 

standardized equipment, the installation of short-circuit protection systems, the installation 

of fire suppression equipment according to established standards (Figure 2.7-1), regular 

maintenance and inspections of fire suppression equipment, and basic fire safety training 

for employees to enhance their knowledge and readiness for emergency situations. In the 

event of a severe emergency that cannot be controlled, the project will coordinate with 

relevant local agencies to support equipment and manpower for future incident 

suppression. 
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Figure 2.7-1 Location of Potable Fire Extinguisher 

[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.] 
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2.8 COMMUNITY RELATIONS 

 The Project may have both direct and indirect impacts on the current environment 

and the well-being of the surrounding community. To ensure sustainable development and 

foster understanding within the community, the Project shall provide operational plans 

aimed at promoting awareness and understanding of the Project. This will help build 

confidence in the Project's development and ensure that the local community benefits from 

the Project's initiatives and supports various community activities. The Project has 

developed guidelines for operational plans in various aspects, ensuring that the community 

is informed and engaged throughout the Project's lifecycle. 

 

 (1) Environmental Conservation Plan: This plan focuses on environmental 

conservation initiatives, such as school projects within the power plant, educational field trips 

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

 

 (2) Social, Child, and Youth Development Plan: This plan is dedicated to the 

development of the social and educational aspects of children and youth. It includes 

supporting educational institution activities in the area, projects promoting sports activities 

in the community, as examples. 

 

 (3) Health Plan: This plan aims to improve health and well-being. It may 

involve projects like developing the potential of community health volunteers who serve 

the village. 

 

 (4) Cultural and Tradition Plan: This plan is designed to support cultural and 

traditional practices. It may include supporting events like ordination ceremonies or 

traditional Thai New Year celebrations (Songkran). 

 

 Example of future CSR plan for the Project is as shown in Table 2.8-1. 
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Table 2.8-1 

Example of Future CSR Plan 

Activities Implementation Target Group Objectives Budget Responsible Parties 

1. Environment      

 - Open-house events for 

project visits and 

project learning 

Organize educational field 

trips to visit and provide 

knowledge about the Solar 

project. 

1. Communities within a 3-

kilometer from the project 

boundary 

2. Educational Institutions 

3. Relevant Agencies 

1. To provide the community with 

knowledge and understanding of the 

project's operations, including the 

project's environmental 

management. 

2. To disseminate project 

information. 

To be determined CSR Department 

 - Education zone within 

the power plant 

Conduct activities to provide 

knowledge and visit the 

production processes of the 

project, as well as energy-

saving methods. 

Educational Institutions 

within a 3-kilometers from 

the project boundary 

1. To provide the community with 

knowledge and understanding of the 

project's operations, including the 

project's environmental 

management. 

2. Promote campaigns on energy 

conservation. 

To be determined CSR Department and 

the Project 

 - Supporting community 

environmental activities 

Conduct activities to provide 

knowledge and visit the 

production processes of the 

project, as well as energy-

saving methods. 

Educational Institutions 

within a 3-kilometers from 

the project boundary 

1. To provide the community with 

knowledge and understanding of the 

project's operations, including the 

project's environmental 

management. 

2. Promote campaigns on energy 

conservation. 

To be determined CSR Department and 

the Project 

2. Social, Child, Youth      

 - Supporting educational 

institution activities 

Support teaching and learning 

materials and activities for 

educational institutions. 

Educational Institutions 

within a 3-kilometers from 

the project boundary 

To support teaching materials To be determined CSR Department 
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Activities Implementation Target Group Objectives Budget Responsible Parties 

 - Supporting sports 

activities 

Support sports equipment and 

school sports budget.  

Communities within a 3-

kilometer from the project 

boundary 

To promote physical exercise. To be determined CSR Department 

- Supporting National 

Children's Day 

activities 

Support budget and gifts for 

National Children's Day 

activities. 

Communities within a 3-

kilometer from the project 

boundary 

To build good relationships with the 

community. 

To be determined CSR Department 

3. Health      

 - Village Health 

Volunteer (VHV) 

Development Project  

Support training sessions and 

provide support for basic 

health examination 

equipment. 

Health Promoting Hospital 

and VHV within a 3-

kilometers from the project 

boundary 

1. Promoting health awareness 

among the community members. 

2. Encouraging comprehensive 

health check-ups for the community. 

To be determined CSR Department 

4. Cultural and Tradition      

 - Supporting budget for 

local community 

cultural and traditional 

events 

Provide budget support for 

local community cultural and 

traditional events as 

appropriate and opportunities. 

Communities within a 3-

kilometer from the project 

boundary 

To collaborate in preserving and 

perpetuating local traditions. 

To be determined CSR Department 

 - Supporting budget for 

merit-making events 

Support budget and 

participate in merit-making 

events at the temple in the 

area of operation and within a 

3-kilometer study radius. 

Communities within a 3-

kilometer from the project 

boundary 

To collaborate in preserving and 

perpetuating local traditions. 

To be determined CSR Department 

 - Supporting budget for 

Songkran Festival 

events 

Participate in community 

activities and support 

drinking water for public 

service points. 

Communities within a 3-

kilometer from the project 

boundary 

1. To collaborate in preserving and 

perpetuating local traditions. 

2. To be part of creating road safety 

during festivals. 

To be determined CSR Department 
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2.9 ENVIRONMENTAL AUDIT COMMITTEE 

 The Project shall establish an Environmental Audit Committee to build 

confidence and provide clear and continuous information about the Project's environmental 

aspects. Furthermore, the Project places the great importance on environment and well-

being of the community. Therefore, it encourages and supports community involvement in 

monitoring and assessing the environmental impact of Project activities, both during 

construction and throughout the Project's operation. The committee will be operational at 

least one month before construction begins, serving as a central hub for communication, 

monitoring, control, and any necessary actions. This ensures that concerns are addressed, 

and accurate and clear understanding is maintained, fostering a collaborative relationship 

between the Project and the community. The objectives, structure, and responsibilities of 

the Environmental Audit Committee are as follows: 

 

 (1) Objectives of Establishing the Environmental Audit Committee 

 

  1) To raise public awareness, create knowledge, understanding, and 

positive relationships regarding the environmental aspects of the Project within the 

communities surrounding the Project area through the Environmental Audit Committee. 

 

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

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

 

  3) To establish a central organization representing the local communities 

around the Project area and relevant government agencies, with the authority to conduct 

examinations and make judgments on community complaints regarding environmental 

impacts resulting from the Project's activities. 

 

 (2) Components of the Environmental Audit Committee 

  The Environmental Audit Committee consists of members representing 

various sectors, including community representatives, government representatives, 

qualified individuals, and company representatives. The community representatives must 

make up at least half of the committee, totaling 27 members from all sectors. The details 

are as follows: 
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  1) Community Representatives 

   These members are selected through a selection process conducted by 

each sub-district or municipality within a 3-kilometer radius of the Project boundary in the 

Doem Bang Nang Buat District and Dan Chang District, Suphanburi Province. The 

allocation is as follows: 

   (a) Community Representatives from Nong Krathum Sub-district, 

Doem Bang Nang Buat District: 9 members. 

   (b) Community Representatives from Bo Kru Sub-district, Doem 

Bang Nang Buat District: 3 members. 

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

Dan Chang District: 3 members. 

 

  2) Government Representatives 

   (a) A representative from the Doem Bang Nang Buat District, where 

the Project is located: 1 member. 

   (b) Representatives from local government organizations within a 3-

kilometer radius from the Project's location, with each organization providing 1 member. 

This totals 3 members and includes: 

    (i)  A representative from the Nong Krathum Sub-district 

Municipality, Doem Bang Nang Buat District, Suphanburi Province. 

    (ii) A representative from the Bo Kru Sub-district 

Administrative Organization, Doem Bang Nang Buat District, Suphanburi Province. 

    (iii) A representative from the Nong Makhamong Sub-district 

Administrative Organization, Dan Chang District, Suphanburi Province. 

   (c) Hospital Director of the Sub-district Health Promoting Hospital in 

the Project's location: 1 member. 

   (d) A representative from educational institutions within the Project's 

location: 1 member. 

   (e) Additional government representatives consisting of 4 units, with 

each unit providing 1 member. This totals 4 members of: 

    - A representative from Suphanburi Provincial Industry Office 

    - A representative from Suphanburi Provincial Office of Natural 

Resources and Environment. 

    - A representative from Suphanburi Provincial Energy Office 

    - A representative from Office of Energy Regulatory 

Commission, Regional Office 9 (Kanchanaburi) 

   (f) A Qualified Individual Committee Member: 1 member. 

   (g) A Company Representative Committee Member: 1 member. 
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 (3) The Committee Selection  

  includes the following steps: 

  1) Representatives of the Public 

   The selection of community representatives as committee members shall 

follow the guidelines, methods, or customary practices of each sub-district or municipality. 

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

 

  2) Committee Member Qualifications 

   Community representatives on the committee must meet the following 

qualifications: 

   a) Must be at least 25 years old on the day of appointment, election, 

or nomination and must not possess the following disqualifications: 

     - Inappropriate conduct or dishonesty in their duties, resulting 

in a court verdict declaring them bankrupt or sentencing them to prison, unless the offense 

was a minor or non-criminal act. 

     - Mental illness or mental instability, or being declared legally 

incompetent or incapacitated by a court. 

   b) Must have their name registered on the household registration 

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

 

  3) Government Sector Representatives 

   The government sector representatives shall be selected by state 

agencies and local government organizations within the area where the Project is located 

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

 

  4) Qualified Individual Representative 

   This representative shall be selected jointly by the community 

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

 

   Qualifications for the Qualified Individual Representative: 

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

   (b) Must possess knowledge and abilities related to environmental impact 

assessment or any relevant field related to the committee's duties, or be an individual 

considered suitable by the community or widely recognized by the general public. 

   (c) Must not have the following disqualifications: 

    a) Inappropriate conduct or dishonesty in their duties, resulting in 

a court verdict declaring them bankrupt or sentencing them to prison, unless the offense 

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

incompetent or incapacitated by a court. 

 

  5) Company Representative 

   The company representative shall be appointed by the "Breeze and 

Shine Power Co., Ltd." 

 

 (4) Term of Committee 

 

  1) Committee members shall have a term of office lasting 4 years from the 

date of their appointment and may serve for a maximum of two consecutive terms. 

  2) When the term of office is completed, and if there has been no proposal 

for new appointments, the committee member whose term has ended shall continue to 

perform their duties until a new committee member is proposed or appointed, but for no 

more than ninety days from the end of their term. 

  3) In the event that a committee member vacates their position before 

completing their term, a replacement committee member of the same type shall be recruited and 

appointed within forty-five days from the date the committee member vacated their position. The 

appointed person shall assume the remaining term of the vacated committee member. 

  4) If the remaining term of the vacated committee member is less than 

ninety days, there is no obligation to recruit or appoint a replacement committee member, 

and the committee shall continue to function with the remaining members. 

  5) In addition to vacating the position at the end of the term, a committee 

member shall vacate their position when: 

   - Dead 

   - Resign 

   - Unsuitable behavior for holding the position of committee 

member, such as failing to attend three consecutive meetings without valid reasons, 

engaging in misconduct related to their duties, or losing their ability to perform their duties, 

and the majority of the committee members vote for their removal. 

   - A court sentences them to imprisonment, except for non-criminal 

offenses or offenses committed unintentionally. 

   - Exhibit moral turpitude or mental instability or are declared legally 

incapacitated or incompetent by a court. 

  6) Meeting Frequency: Committee meetings must have at least half of the 

total committee members present to be considered a valid meeting. Meetings shall be held 

every six months, and if there is an urgent need, meetings can be called before the 

scheduled time with the approval of at least half of the total committee members. 
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  7) Decision-Making: In the event of a tie vote during a meeting, each 

committee member shall have one vote. If the votes are tied, the meeting chairperson shall 

cast an additional deciding vote. 

 

 (5) Powers and Duties 

 

  1) Establish guidelines and procedures for assessing the environmental 

impact of the Project. 

  2) Receive and consider complaints, as well as evaluate suggestions and 

recommendations from the public regarding the environmental impact of construction and 

Project operations. 

  3) Provide feedback or suggestions to the Project to ensure it complies 

with the guidelines outlined in the Project's Code of Practice (CoP) report. 

  4) Make recommendations to government agencies for Project 

adjustments or modifications in construction methods or Project operations to align with 

the requirements stated in the Project's Code of Practice (CoP) report. 

  5) Appoint assistants or support personnel for other relevant tasks as 

needed and appropriate. 

  6) Create good understanding among the community and collaborate with 

relevant organizations. 

  7) Conduct environmental quality monitoring according to the 

environmental impact prevention and mitigation measures and environmental monitoring 

measures of the Project. 

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

implementation. 

  9) Disseminate accurate Project information to the public. 

  10) Establish regulations for receiving complaints, dispute resolutions, 

judgments, and grievances from the public, or any other regulations necessary for job 

performance. 

  11) Publicly announce complaints or grievances submitted by the public to 

the working committee and post the committee's decisions at the government agency's 

operating location, with a minimum of 3 public announcements. 

  12) Participate in assessing cases for compensation in situations where 

damage can be proven to result from Project implementations. 

 

**************************** 



 

 

 

 

 

 

 

CHAPTER 3 

EXISTING ENVIRONMENTAL CONDITIONS 

  



IEE REPORT 

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

3-1       CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

CHAPTER 3 

EXISTING ENVIRONMENTAL CONDITIONS 

 

 The current environmental conditions comprehensively include physical 

condition, natural resources, social economic condition and human use value will relate to 

the project. The scope of the Project's study area extends within a 3-kilometer radius from 

the project's location. This comprehensive study encompasses all four aspects: Physical 

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

 

 The study area also includes sensitive areas in two districts and three sub-districts 

within the Suphanburi province. Specifically, it encompasses: 

 1) Doem Bang Nang Buat District, consisting of Nong Kratum Sub-district 

(the project's location) and Bo Kru Sub-district, and 

 2) Dan Chang District, Nong Makha Mong Sub-district. 

 

3.1 PHYSICAL CONDITIONS 

 

3.1.1 Geology and Soil  

 

 (1) Geographical Feature 

  Suphanburi Province is located along the Tha Chin River or Suphanburi 

River. The river flows along the length of the province from north to south. Suphanburi 

Province locates between latitude 14°4' to 15°5' North and between longitude 99°17' to 

100°16' East, with 3 – 10 meters elevation above sea level. A total area of Suphanburi 

Province is approximately 5,358.01 square kilometers or approximately 3.3 million rai, 

representing 5.2% of the central region. The distance from Bangkok is about 107 

kilometers along National Highway No. 340 and about 142 kilometers by train. Its 

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

 

 (2) Geology and Earthquakes 

 

  1) Geology 

   The geological features of Suphanburi Province encompass rocks from 

various eras, including Cambrian-Ordovician (approximately 570-438 million years), 

Silurian and Ordovician (approximately 505-438 million years), Silurian-Devonian 

(approximately 438-360 million years), Permian (approximately 256-245 million years), 
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and Triassic (approximately 245-210 million years) periods. Additionally, a large portion 

of the flat lowland area is covered by Quaternary deposits (approximately 1.6-0.01 million 

years) (Source: District classification for geological and mineral resource management, 

Department of Mineral Resources, Ministry of Natural Resources and Environment, B.E. 

2557 (2014)) 

 

   The Project study area consists of two primary geological 

characteristics (Figure 3.1.1-1):  

   (a) Colluvial deposits (Qc) is encompassing fragments of weathered 

rock, gravel, sand, silty clay, and loam. This characteristic is covering an area of 27.28 square 

kilometers, representing 56.45% of the total study area (including most of the Project location). 

   (b) Alluvial deposits and Alluvial fan delta deposits (Qfa) compose 

of sandy loam soil mixed with clay, silt, and reddish-brown soils. This characteristic is 

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

 

   In conclusion, the Project location exhibits the two geological features 

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

 

  2) Active Faults  

   Thailand is surrounded by several active faults which can be classified 

into three major faults based on orientation and motion: a group-oriented northeast-

southwest, a group-oriented northwest-southeast, and a group-oriented north-south. There 

are 16 identified active faults in Thailand (Figure 3.1.1-2), the nearest one is the Sri Sawat, 

approximately 100 kilometers from the Project area. 

 

  3) Seismic Zonation 

   Based on statistics of earthquake occurrences impact the country and 

environmental geological data from the Department of Mineral Resources, Thailand has 

been an earthquake disaster risk map or seismic hazard map. The map analyzes seismic 

data and intensity, categorizes earthquake intensity levels with a 10% likelihood over a 50-

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

 

   The Project site is located in Nong Krathum Sub-district, Doem Bang 

Nang Buat District, Suphanburi Province, with earthquake intensity level at I-III. Majority 

of earthquake incidents in Thailand have low intensity up until now, no significant 

incidents were found in the study area.  
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Source: Satellites image from Google Maps and data from the Department of Mineral 

Resources, B.E. 2550 (2007) 

Figure 3.1.1-1 Geological Features in the Study Area 
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Source: Department of Mineral Resources, B.E. 2563 (2021) 

Figure 3.1.1-2 Active Faults in Thailand 
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Table 3.1.1-1 

Intensity of Seismic in Regions of Thailand 

Scale Intensity Region 

Less than 3.0 

Mercalli 

Mild Lower northeastern part of the eastern region, some parts of the 

eastern region, and lower parts of the southern region. 

4.0 Mercalli Moderate Upper parts of the northeastern region, some parts of the central 

region, some parts of the eastern region, and lower parts of the 

southern region. 

5.0 Mercalli Relatively 

strong 

Some parts of the northern region, upper parts of the northeastern 

region, some parts of the central region, and lower parts of the 

southern region. 

6.0 Mercalli Strong Some parts of the northern region, upper parts of the northeastern 

region (Bung Kan and Nakhon Phanom provinces), some parts of 

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

7.0 Mercalli Very 

Strong 

some parts of the northern region, some parts of the central region, 

and upper parts of the southern region. 

 

  4) Statistics of the Earthquake Situation in Thailand 

   Based on the earthquake statistics from the Thai Meteorological 

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

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

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

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

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

Suphanburi Province.  
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Source: Department of Mineral Resources, B.E. 2563 (2021) 

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

 

  1) Soil Characteristics 

   Based on the soil classification study conducted within the study area, 

which covered a radius of 3 kilometers from the Project site boundaries, utilizing 

Geographical Information System (GIS) data from the Department of Land Development, 

B.E. 2561 (2018) and satellite images from Google Earth (Figure 3.1.1-4), it was observed 

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

 

   Khao Phlong Series (Kpg) has its origin as waterborne sediments. The 

area is relatively smooth, good drainage, moderate to fast water permeability, slow to 

moderate surface runoff. The top soil is sandy loam soil. The soil reaction is slightly acidic 

(pH 5.5-6.5) throughout the soil layer. This soil series is covering an area of 42.08 square 

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

 

   Don Chedi Series (Dc) has its origin as water sediment. The area is 

quite smooth to a little undulating with 1-5% slope, moderate to good drainage, moderate 

water permeability and surface water runoff. The top soil is loamy, sandy brown or grayish 

brown. The soil reaction is slightly acidic (pH 5.5-6.5). The bottom soil is sandy loam or 

loam with brown or reddish-brown color. The soil reaction is acidic (pH 5.0-5.5). The 

bottom soil is sandy loam with brown to dark brown color. This soil series is covering an 

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

 

   Doem Bang Series (Db) has its sediment deposited on the old low-level 

sludge or fan-shaped sediment mound. The area is flat to relatively smooth, with 0-2% 

slope, poor drainage, relatively slow surface water runoff, moderate to slow water 

permeability. The topsoil is sandy loam to sandy loam or clay loam with grayish brown 

color. The soil reaction is slightly acidic (pH 6.0). The lower soil is clay loam, clay or silty 

clay with brownish gray or grayish brown color with dark brown spots. The soil reaction 

is slightly acidic (pH 6.0). The bottom soil is clay, light brownish gray with red dots. The 

soil reaction is slightly alkaline (pH 7.0-8.0). This soil series covering an area of 2.24 

square kilometers or representing 4.63% of the total study area. 
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Source: Satellites image from Google Maps and data from the Department of Land 

Development, B.E. 2561 (2018) 

Figure 3.1.1-4 Soil Series in the Study Area 
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  2) Soil Erosion 

   Based on the topographical data from the Department of Land 

Development in B.E. 2544 (2001), which categorized soil erosion rates into five classes: 

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

 

Table 3.1.1-2 

Soil Erosion Rate in Thailand 

Class Erosion Risk 
Soil Erosion Rate 

(ton/rai/year) (mm./year) 

1 Slight 0 - 2 0 - 0.96 

2 Moderate 2 - 5 0.96 - 2.40 

3 Severe 5 - 15 2.40 - 7.20 

4 Very severe 15 - 20 7.20 - 9.60 

5 Extremely severe > 20 > 9.60 

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

 

   When considering the area within a radius of 3 kilometers from the 

Project boundary, it was found that there are three classes of soil erosion risk as follows 

(Figure 3.1-1-5). 

 

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

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

 

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

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

 

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

kilometers or representing 2.38% of the total study area.  
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Source: Satellites image from Google Maps and data from the Department of Land 

Development, B.E. 2561 (2018) 

Figure 3.1.1-5 Risk of Soil Erosion in the Study Area 
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3.1.2 Climate and Meteorology 

 

 (1) Climate 

  Suphanburi Province is under the influence of 2 types of monsoons, the 

northeastern monsoon which blows from the northeast, covered in winter, causing 

Suphanburi to experience cold and dry conditions, as well as the southwest monsoon, 

blowing from the southwest during the rainy season which result in rain and humidity. 

(Source: Suphanburi Provincial Development Plan B.E. 2566-2570 (2023-2027), 

Suphanburi Provincial Office) 

 

  Winter begins from mid-October to mid-February, which is influenced by 

the northeast monsoon and high pressure from China, resulting in lower temperature and 

dry air. However, Suphanburi experiences the weather season later than the northern and 

northeastern regions, leading to a slower onset of cool weather, starting around mid-

November. 

 

  Summer starts after the end of the northeast monsoon, approximately from 

mid-February to mid-May. During this season, a high pressure creates widespread heat 

over the upper part of Thailand, resulting in generally hot and stifling weather. The highest 

temperature usually lies around April or May. 

 

  Rainy starting from mid-May to mid-October, is characterized by the 

southwest monsoon covering Thailand. The low-pressure area passing through the 

southern region gradually moves northward, affecting the central and northern regions. 

This leads to the beginning of rainfall around mid-May. September experiences the highest 

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

 

 (2) Meteorology 

  Meteorological data from the air quality monitoring station in Mueang 

Suphanburi District, Suphanburi Province, located at coordinates 14°28'N, 100°8'E, is 

selected to represent the study area. The data covers a 30-year period B.E. 2535-2564 

(1992-2021) and includes climatic statistics as presented in Table 3.1.2-1, along with wind 

rose shown in Figure 3.1.2-1.
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Table 3.1.2-1 

Meteorological Data for the 30-year Period (B.E. 2535-2564 (1992-2021))  

Suphanburi Meteorological Station 
Station Suphanburi Elevation of station above MSL 7.23 Meters 

Index Station 48425 Height of barometer above MSL 8.83 Meters 

Latitude 14° 28' 28.0" N Height of Thermometer above ground 1.20 Meters 

Longitude 100° 8' 20.0" E Height of wind vane above ground 11.65 Meters 

  Height of rainguage 0.80 Meters 

Elements Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Annu

al 

Pressure (Hectopascal) 

Mean 1,012.70 1,011.60 1,009.90 1,008.60 1,007.20 1,006.50 1,006.50 1,006.80 1,008.00 1,010.20 1,011.60 1,013.10 1,009.39 

Mean Daily Range 4.8 5.1 5.4 5.3 4.7 4.0 3.9 4.1 4.7 4.7 4.6 4.7 4.67 

Ext.Max. 1,024.40 1,022.82 1,025.93 1,018.08 1,016.14 1,013.49 1,013.92 1,013.33 1,018.21 1,018.51 1,021.90 1,024.09 1,025.93 

Ext.Min. 1,004.82 1,003.36 994.99 999.97 999.75 998.41 998.86 999.19 999.53 1,000.85 1,003.10 1,003.03 994.99 

Temperature (Celsius) 

Mean Max. 32.1 34.1 35.9 37.3 36.3 35.1 34.3 34.3 33.8 32.8 32.2 31.3 34.1 

Ext.Max. 36.4 39.1 41.0 42.2 42.0 39.9 38.8 38.3 37.9 36.9 36.7 36.5 42.2 

Mean Min. 21.0 22.8 24.6 25.8 26.1 25.8 25.3 25.1 24.9 24.7 23.1 20.9 24.2 

Ext.Min. 11.2 13.5 16.6 20.6 20.9 22.0 22.0 22.0 21.7 18.0 16.2 10.4 10.4 

Mean 26.0 27.7 29.4 30.7 30.3 29.6 29.0 28.8 28.6 28.3 27.4 25.7 28.5 

Dew Point Temp. (Celsius) 

Mean 19.9 21.6 23.2 24.2 24.7 24.4 24.0 23.9 24.4 24.2 22.0 19.2 23.0 

Relative Humidity (%) 

Mean 71.0 72.0 72.0 71.0 74.0 75.0 76.0 77.0 80.0 80.0 74.0 69.0 74.2 

Mean Max. 89.0 91.0 92.0 91.0 90.0 89.0 90.0 90.0 93.0 93.0 89.0 86.0 90.2 

Mean Min. 49.0 47.0 47.0 46.0 54.0 57.0 59.0 58.0 62.0 62.0 55.0 49.0 53.6 

Ext.Min. 21.0 20.0 18.0 21.0 27.0 25.0 34.0 28.0 37.0 39.0 33.0 7.0 7.0 

Visibility (Km.) 

Mean 5.6 5.6 6.1 7.2 9.1 10.3 10.3 10.3 9.8 8.5 7.6 6.9 8.1 

07.00LST 3.6 3.4 4.4 6.1 8.3 10.0 9.9 9.9 9.4 7.5 6.5 5.7 7.1 

Cloud Amount (1-10) 

Mean 3.5 3.3 3.9 4.7 6.6 7.6 8.0 8.3 8.0 6.6 4.5 3.5 5.7 

Wind (Knots) 

Prev.Wind NE S S S S S S S S NE NE NE - 

Mean 1.3 1.6 1.9 1.9 1.8 2.1 2.1 1.9 1.3 1.4 1.8 2.0 1.8 

Max. 24.0 18.0 25.0 43.0 42.0 40.0 24.0 29.0 47.0 32.0 25.0 33.0 47.0 

Pan Evaporation (mm.) 

Total 121.0 128.7 163.2 179.3 178.1 160.0 150.6 144.8 131.7 125.1 120.4 126.6 
1,729.

5 

Rainfall (mm) 

Total 5.5 8.1 28.5 60.6 121.1 94.9 101.2 117.0 224.4 183.4 43.8 6.5 995.0 

Num. of Days 1.4 1.0 3.0 5.2 12.1 12.7 14.8 15.9 18.3 14.2 4.1 1.3 104.0 

Daily Max. 48.1 49.4 84.4 146.0 103.4 77.9 82.7 108.6 190.4 109.7 75.1 17.5 190.4 

Phenomena (Days) 

Fog 3.4 3.8 1.1 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.3 8.8 

Haze 29.2 25.9 27.9 22.5 7.8 0.4 0.1 0.1 0.6 8.3 17.2 25.7 165.7 

Hail 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

ThunderStorm 0.1 0.3 1.1 3.0 6.1 4.6 3.4 3.9 7.5 6.8 1.1 0.1 38.0 

Squall 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 

Source: Thai Meteorological Department, B.E. 2566 (2023) 



IEE REPORT 

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

3-13 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate 

permission. 

 

Index Station 48425 

Latitude 14° 28' 28.0" N 

Longitude 100° 8' 20.0" E 

Elevation of station above MSL 7.23 Meters 

Height of wind vane above ground 11.65 Meters 

   

January February March 

   

April May June 

   

July August September 

   

October November December 

  

 

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

Meteorological Station 
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  1) Barometric Pressure 

   The average barometric pressure throughout the year is 1,009.39 

hectopascals, with a range of variation between 1,006.50 and 1,013.10 hectopascals. Daily 

average pressure differences range from 994.99 to 1,025.93 hectopascals. The highest 

atmospheric pressure occurs in March at 1,025.93 hectopascals, while the lowest occurs in 

March at 994.99 hectopascals. 

 

  2) Temperature 

   The average temperature throughout the year is 28.5 degrees Celsius, 

with the highest annual average temperature of 34.1 degrees Celsius as well as the lowest 

annual average of 24.2 degrees Celsius. The highest recorded temperature is 42.2 degrees 

Celsius, occurring in April, while the lowest recorded temperature is 10.4 degrees Celsius, 

observed in December. 

 

  3) Humidity 

   The average relative humidity throughout the year is 74.2%, with the 

highest annual average of 90.2% and the lowest annual average of 53.6%. The lowest 

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

 

  4) Cloud 

   The average cloud cover in the sky ranges from 3.3 to 8.3 out of ten 

parts. August has the highest cloud cover at 8.3, while February has the lowest cloud cover 

at 3.3. 

 

  5) Wind 

   The predominant wind directions are from the northeast and south, 

which are from October to January and February to September respectively. The average 

wind speed throughout the year is 1.8 knots. The average monthly wind velocity ranges 

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

 

  6) Rainfall 

   The total annual rainfall is 995.0 millimeters. The month with the 

highest rainfall of 224.4 millimeters is September, while the month with the lowest rainfall 

of 5.5 millimeters is January. 
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  7) Storm 

   The total time duration of thunderstorms that occurred in a year is 38 

days. The month with the longest duration of thunderstorms is September, with 7.5 days. 

On the other hand, January and December have the shortest duration of thunderstorms, 

occurring only 0.1 day. 

 

3.1.3 Air Quality 

 Ambient air quality measurements will be conducted during dry season and rainy 

season (Appendix 3-1 to Appendix 3-3). Two stations of air quality measurement (as 

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

 

 A1: Ban Nong Hin School (approximately 120 meters from the Project to the 

north), situated in a community and agricultural area.  

 A2: Nong Krathum Sub-district Health Promoting Hospital (approximately 3 

kilometers from the Project to the southeast), situated in a community area, government 

office, and open space.  

 

 The measured parameters included Total Suspended Particles (TSP), and 

Particulate Matter with a diameter of less than 10 micrometers (PM-10), During dry season, 

ambient air quality measurements were conducted in the study area from May 24th to 29th, 

B.E. 2566 (2023).  

 

 For the rainy season, ambient air quality measures were conducted during October 

24th – 29th B.E. 2566 (2023). The measure parameters included Total Suspended Particles 

(TSP), Particulate Matter with a diameter of less than 10 micrometers (PM-10), and 

Particulate Matter with a diameter of less than 2.5 micrometers (PM-2.5) Results of 

ambient air quality measurements are summarized in Table 3.1.3-1 and Figure 3.1.3-3.  
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Source: Royal Thai Survey Department B.E. 2540 (1997) and Department of Provincial 

Administration B.E. 2556 (2013) 

Figure 3.1.3-1 Ambient Air Quality and Noise Level Measurement Stations 
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Ban Nong Hin School (A1) 

  

Nong Krathum Health Promoting Hospital (A2) 

Figure 3.1.3-2 Ambient Air Quality Measurement 

 

TSP (mg/m3) PM-10 (mg/m3) 

  
PM-2.5 (mg/m3)  

 Dry season 

 Rainy season 

 

 

Figure 3.1.3-3 Bar Chart Shows Results of Ambient Air Quality Sampling  
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Table 3.1.3-1 

Results of Ambient Air Quality Measurements  

Station 
Date of 

measurement 

Concentration (milli gram per cubic meter), average 24-hr 

TSP PM-10 PM-2.5 

A1: Ban Nong Hin 

School 

24-25 May 0.067 0.038 - 

25-26 May 0.076 0.042 - 

26-27 May 0.066 0.036 - 

27-28 May 0.046 0.026 - 

28-29 May 0.042 0.024 - 

Min-Max 0.042-0.076 0.024-0.042 - 

 24-25 Oct 0.032 0.018 0.0108 

 25-26 Oct 0.032 0.016 0.0094 

 26-27 Oct 0.033 0.017 0.0050 

 27-28 Oct 0.036 0.019 0.1070 

 28-29 Oct 0.035 0.018 0.0085 

 Min-Max 0.0032-0.036 0.016-0.019 0.0050-0.0108 

A2: Nong Krathum 

Sub-district Health 

Promoting Hospital 

24-25 May 0.051 0.022 - 

25-26 May 0.070 0.033 - 

26-27 May 0.062 0.029 - 

27-28 May 0.049 0.028 - 

28-29 May 0.044 0.026 - 

Min-Max 0.044-0.070 0.022-0.033 - 

 24-25 Oct 0.038 0.018 0.0076 

 25-26 Oct 0.032 0.016 0.0067 

 26-27 Oct 0.028 0.015 0.0028 

 27-28 Oct 0.038 0.019 0.0122 

 28-29 Oct 0.032 0.017 0.0043 

 Min-Max 0.028-0.038 0.015-0.019 0.0028-0.0122 

National Standard 0.33 1/ 0.12 1/ 0.0375 2/ 

General EHS Guidelines 3/ - 0.050 0.025 

Source: Measured by Environment Research and Technology Co., Ltd. 

Remark: 1/ National Environmental Board, No. 24 (B.E. 2547 (2004)) 

 2/ National Environmental Board, (B.E. 2566 (2023)) 

 3/ General EHS Guidelines, IFC, 2007 
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 (1) Total Suspended Particles (TSP), 24-hour Average 

  During dry season, the average 24-hour TSP concentration at Ban Nong Hin 

School ranged from 0.042 to 0.076 milligrams per cubic meter. At Nong Krathum Sub-

district Health Promoting Hospital, the concentration ranged from 0.044 to 0.070 

milligrams per cubic meter. During rainy season, the average 24-hour TSP concentration 

at Ban Nong Hin School ranged from 0.0032 to 0.036 milligrams per cubic meter. At Nong 

Krathum Sub-district Health Promoting Hospital, the concentration ranged from 0.028 to 

0.038 milligrams per cubic meter. The measured values are, therefore, in accordance with 

the National Environmental Board, No. 24 (2004). 

 

 (2) PM-10, 24-hour Average 

  During dry season, the average 24-hour PM-10 concentration at Ban Nong 

Hin School ranged from 0.024 to 0.042 milligrams per cubic meter. At Nong Krathum Sub-

district Health Promotion Hospital, the concentration ranged from 0.022 to 0.033 milligrams 

per cubic meter. During rainy season, the average 24-hour PM-10 concentration at Ban Nong 

Hin School ranged from 0.016 to 0.019 milligrams per cubic meter. At Nong Krathum Sub-

district Health Promotion Hospital, the concentration ranged from 0.015 to 0.019 milligrams 

per cubic meter. The measured values are, therefore, in accordance with both the National 

Environmental Board, No. 24 (2004) and General EHS Guidelines, IFC (2007). 

 

 (3) PM-2.5, 24-hour Average 

  During rainy season, the average 24-hour PM-2.5 concentration at Ban Nong 

Hin School ranged from 0.0050 to 0.0108 milligrams per cubic meter. At Nong Krathum Sub-

district Health Promoting Hospital, the concentration ranged from 0.0028 to 0.0122 milligrams 

per cubic meter. The measured values are, therefore, in accordance with both the National 

Environmental Board, No. 24 (2004) and General EHS Guidelines, IFC (2007). 

 

 (4) Wind Speed and Wind Direction 

  Wind speed and wind direction measurements were conducted in the study 

area same period with ambient air quality sampling, at 2 stations: Ban Nong Hin School 

and Nong Krathum Sub-District Health Promoting Hospital. 

 

  1) Ban Nong Hin School: during dry season, the wind speed ranged from 

calm (less than 0.4 meters per second) to 5.4 meters per second. The prevailing wind 

direction came from the South-southeast (SSE). During rainy season the wind speed ranged 

from calm (less than 0.4 meters per second) to 2.7 meters per second. The prevailing wind 

direction came from the North (N). (Table 3.1.3-2, Table 3.1.3-3, and Figure 3.1.3-4) 



IEE REPORT 

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

3-20       CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

  2) Nong Krathum Sub-District Health Promoting Hospital: during dry 

season, the wind speed ranged from calm (less than 0.4 meters per second) to 3.1 meters 

per second. The prevailing wind direction came from the North (N). During rainy season, 

the wind speed ranged from calm (less than 0.4 meters per second) to 2.7 meters per second. 

The prevailing wind direction came from the North-northeast (NNE). (Table 3.1.3-4, 

Table 3.1.3-5, and Figure 3.1.3-4) 

 

 
 

Dry Season  Rainy Season 

A1 Ban Nong Hin School 

  

Dry Season Rainy Season 

A2: Nong Krathum Sub-district Health Promoting Hospital 

Figure 3.1.3-4 Wind Rose at Ambient Air Quality Measurement Stations 
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Table 3.1.3-2 

Wind Speed and Wind Direction at Ban Nong Hin School, During Dry Season  

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

WS WD WS WD WS WD WS WD WS WD 

08:00-09:00 1.8 WNW 0.4 NNW 0.9 W 0.4 WSW 0.9 SE 

09:00-10:00 3.1 NW 1.8 NW 0.4 W 0.9 SE 1.3 WNW 

10:00-11:00 3.1 NW 1.8 NNW 1.3 W 0.9 ESE 2.2 NW 

11:00-12:00 1.8 N 1.8 NW 1.8 WNW 2.2 NW 2.2 E 

12:00-13:00 2.2 N 1.8 NW 1.3 WNW 2.7 NNW 2.2 E 

13:00-14:00 1.8 NNW 1.8 E 2.7 N 2.2 NW 1.8 ESE 

14:00-15:00 2.2 SSE 1.8 SE 2.7 SE 3.1 NW 0.9 S 

15:00-16:00 1.3 SSE 2.2 SE 5.4 ESE 2.2 NW 1.8 E 

16:00-17:00 3.1 SSE 2.7 ESE 1.3 NNE 0.9 SE 2.7 E 

17:00-18:00 4.5 N 3.1 SE 3.1 W 0.9 SE 3.1 E 

18:00-19:00 1.3 E 1.8 S 1.3 W 2.7 S 3.1 ESE 

19:00-20:00 0.4 S 2.7 SE <0.4 Calm 2.7 SW 2.7 ESE 

20:00-21:00 1.8 SSE 2.7 SE 0.4 SSE 2.2 SW 1.3 ESE 

21:00-22:00 3.6 S 1.8 SSE 0.4 SSE 2.2 SW 0.9 E 

22:00-23:00 1.3 S 2.2 NW 0.9 SSE 1.3 WSW 1.8 WNW 

23:00-00:00 1.3 SSE 1.3 NE 0.4 SSE 0.4 SW 3.1 SW 

00:00-01:00 1.3 S <0.4 Calm 0.9 S 0.9 NNW 2.2 WS 

01:00-02:00 0.4 S <0.4 Calm 1.3 S 0.4 N 2.2 WSW 

02:00-03:00 0.9 SSE 1.3 WSW 0.4 SSE 0.4 N 1.8 WNW 

03:00-04:00 0.4 S 1.8 WSW 0.9 SSE 2.2 ENE 0.9 NW 

04:00-05:00 0.4 S 0.4 WSW 0.4 SSE 1.3 ENE 1.3 NW 

05:00-06:00 0.4 SSE 0.4 WSW <0.4 Calm 0.4 ESE 13 ENE 

06:00-07:00 0.9 SSW <0.4 Calm <0.4 Calm 0.4 E 1.3 ESE 

07:00-08:00 0.4 SW <0.4 Calm <0.4 Calm <0.4 Calm 0.9 E 

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

Max 4.5 - 3.1 - 5.4 - 3.1 - 3.1 - 

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

Remark: WS  =  Wind Speed (m/s) 

 WD =  Wind Direction 

 Calm =  Calm Wind (a wind speed less than 0.4 m/s) (direction of calm wind is not taken into 

account the wind direction) 

  



IEE REPORT 

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

3-22       CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

Table 3.1.3-3 

Wind Speed and Wind Direction at Ban Nong Hin School, During Rainy Season  

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

WS WD WS WD WS WD WS WD WS WD 

08:00-09:00 0.4 N <0.4 Calm 0.9 NE 1.3 N 1.3 N 

09:00-10:00 0.9 N <0.4 Calm 1.3 N 1.8 N 1.8 N 

10:00-11:00 0.9 NE 0.9 NNE 0.9 N 1.3 NE 2.7 N 

11:00-12:00 1.3 SE 0.9 ESE 0.9 N 0.9 SSE 2.7 N 

12:00-13:00 1.8 ESE 1.3 SE 0.9 NE 0.9 NE 2.7 N 

13:00-14:00 1.8 ESE 1.8 SE 1.8 N 0.9 ESE 2.7 NNE 

14:00-15:00 1.8 SE 1.3 E 0.4 NNE 1.3 E 1.8 NNE 

15:00-16:00 1.3 SE 1.8 E 0.9 N 1.3 SSE 1.8 N 

16:00-17:00 0.4 ENE 1.3 NNE 1.3 ENE 0.9 SE 1.3 SSE 

17:00-18:00 1.3 E 1.8 N 1.3 SE 0.9 S 1.3 SE 

18:00-19:00 0.9 NNE 0.9 NE 1.8 ENE 0.9 S 0.9 SE 

19:00-20:00 <0.4 Calm 0.9 NE 0.4 NW <0.4 Calm 1.3 SE 

20:00-21:00 <0.4 Calm 0.9 N <0.4 Calm <0.4 Calm 0.4 ESE 

21:00-22:00 <0.4 Calm 0.4 N 0.4 N <0.4 Calm 0.4 N 

22:00-23:00 <0.4 Calm 0.4 N 0.4 NE 0.4 NW 1.3 N 

23:00-00:00 0.4 N <0.4 Calm 0.4 NNE 0.4 NW 0.9 NNW 

00:00-01:00 1.3 E <0.4 Calm <0.4 Calm 0.4 W 1.3 WSW 

01:00-02:00 1.3 E <0.4 Calm 0.9 WSW 0.9 N <0.4 Calm 

02:00-03:00 0.4 N <0.4 Calm <0.4 Calm 0.4 N <0.4 Calm 

03:00-04:00 0.4 WNW <0.4 Calm <0.4 Calm 0.4 N <0.4 Calm 

04:00-05:00 1.3 WNW <0.4 Calm <0.4 Calm <0.4 Calm 0.4 NNE 

05:00-06:00 1.3 WNW <0.4 Calm <0.4 Calm <0.4 Calm 0.4 NE 

06:00-07:00 0.4 N <0.4 Calm <0.4 Calm 0.9 N <0.4 Calm 

07:00-08:00 <0.4 Calm <0.4 Calm <0.4 Calm 1.3 N <0.4 Calm 

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

Max 1.8 - 1.8 - 1.8 - 1.8 - 2.7 - 

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

Remark: WS  =  Wind Speed (m/s) 

 WD =  Wind Direction 

 Calm =  Calm Wind (a wind speed less than 0.4 m/s) (direction of calm wind is not taken into 

account the wind direction)  
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Table 3.1.3-4 

Wind Speed and Wind Direction at Nong Krathum Subdistrict Health Promoting 

Hospital, During Dry Season  

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

WS WD WS WD WS WD WS WD WS WD 

08:00-09:00 1.8 NW 0.9 NNW 0.4 NNW 0.4 WNW 0.9 SSE 

09:00-10:00 2.2 NW 1.8 NW 0.9 NNW 0.9 N 0.9 N 

10:00-11:00 2.2 NW 1.3 WNW 1.3 N 0.9 SSE 1.3 N 

11:00-12:00 1.3 NE 1.3 NE 1.3 NE 1.3 NE 1.8 N 

12:00-13:00 1.3 ESE 1.3 ENE 1.3 ENE 1.8 NE 1.3 SSE 

13:00-14:00 2.2 SE 2.2 SE 1.8 ESE 1.3 ENE 1.8 N 

14:00-15:00 1.8 SSW 1.3 SE 2.7 SE 1.8 ENE 1.3 SW 

15:00-16:00 1.3 ESE 1.8 SSW 2.7 SE 1.8 SSE 1.3 SSE 

16:00-17:00 3.1 S 1.3 SSE 2.2 E 2.2 SSW 2.2 SE 

17:00-18:00 2.7 WSW 1.8 SSW 0.9 NNE 1.3 SSW 1.8 SSE 

18:00-19:00 1.3 ESE 1.3 SW 0.4 NNE 2.2 WSW 2.2 SSE 

19:00-20:00 0.4 SSW 0.9 N <0.4 Calm 2.2 N 1.3 N 

20:00-21:00 2.7 SSW 1.3 N 0.9 W 2.2 NW 0.9 N 

21:00-22:00 2.2 SW 1.3 N 0.9 W 1.3 WNW 0.9 N 

22:00-23:00 1.3 WSW 1.8 NNW 0.9 W 0.9 W 1.3 SSE 

23:00-00:00 0.9 SSW 0.9 ENE 0.4 WSW 0.9 WNW 2.7 WNW 

00:00-01:00 1.3 SW <0.4 Calm 0.9 W 0.4 WNW 3.1 NW 

01:00-02:00 1.3 SW 0.4 NE 0.4 WNW <0.4 Calm 2.7 NW 

02:00-03:00 0.9 SW 0.9 SW 1.3 WSW 0.4 ESE 1.3 N 

03:00-04:00 1.3 SW 0.9 W 1.3 WSW 1.8 SE 0.4 N 

04:00-05:00 0.9 SW 0.9 W 0.9 WSW 1.3 ESE 0.4 N 

05:00-06:00 1.3 SW 0.4 W 0.4 WSW 0.9 E 0.9 SE 

06:00-07:00 1.3 WSW 0.4 W 0.4 WSW 0.4 ESE 0.9 SSE 

07:00-08:00 1.3 WSW <0.4 Calm <0.4 Calm 0.4 E 0.9 SSE 

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

Max 3.1 - 2.2 - 2.7 - 2.2 - 2.7 - 

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

Remark: WS  =  Wind Speed (m/s) 

 WD =  Wind Direction 

 Calm =  Calm Wind (a wind speed less than 0.4 m/s) (direction of calm wind is not taken into 

account the wind direction) 
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Table 3.1.3-5 

Wind Speed and Wind Direction at Nong Krathum Subdistrict Health Promoting 

Hospital, During Rainy Season  

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

WS WD WS WD WS WD WS WD WS WD 

08:00-09:00 0.9 NNW 0.4 NNW 1.3 NE 0.9 N 0.9 NNW 

09:00-10:00 0.4 N 0.9 NE 1.3 NNE 0.9 N 1.3 NNW 

10:00-11:00 0.9 NW 0.9 ENE 0.9 NNE 0.9 N 1.3 NNE 

11:00-12:00 1.8 E 0.9 ENE 0.9 NW 0.9 ENE 1.3 NNE 

12:00-13:00 1.8 E 0.9 NE 0.9 NE 0.9 N 1.8 NNE 

13:00-14:00 1.8 ENE 1.3 E 1.3 NE 0.9 NNE 2.7 NE 

14:00-15:00 1.3 NNW 1.8 E 1.3 E 0.9 NE 0.9 ENE 

15:00-16:00 1.3 E 1.3 E 1.8 E 0.9 N 1.3 E 

16:00-17:00 1.3 NE 1.8 NE 1.3 E 0.9 ESE 1.3 E 

17:00-18:00 1.3 NE 0.9 N 1.3 E 0.9 S 1.3 ESE 

18:00-19:00 0.9 NNE 0.9 NE 2.7 NE 0.4 SE 0.9 ESE 

19:00-20:00 0.4 NNW 1.3 NE 1.3 NW 0.4 ESE 1.8 ESE 

20:00-21:00 0.4 NNW 0.9 NNE 0.4 NNW 0.4 E 0.9 NE 

21:00-22:00 0.4 NNW 0.4 NNE 0.4 N <0.4 Calm 0.4 ENE 

22:00-23:00 0.4 NNW 0.4 NNW 0.4 WSW 0.4 SW 1.8 NNW 

23:00-00:00 0.9 ENE 0.4 NNW 0.4 N <0.4 Calm 1.3 NW 

00:00-01:00 1.8 NE <0.4 Calm 0.4 E 0.4 WNW 1.3 W 

01:00-02:00 1.3 NE <0.4 Calm 0.9 SW 0.4 W 0.9 WSW 

02:00-03:00 0.9 WNW 0.4 NNW 0.4 WSW 0.4 NE 0.4 SSE 

03:00-04:00 1.3 WNW <0.4 Calm 0.4 SW <0.4 Calm <0.4 Calm 

04:00-05:00 1.3 NW <0.4 Calm 0.4 SW <0.4 Calm <0.4 Calm 

05:00-06:00 1.8 WNW <0.4 Calm <0.4 Calm 0.4 SSW <0.4 Calm 

06:00-07:00 0.9 WNW <0.4 Calm 0.4 NE 0.9 NW 0.4 NE 

07:00-08:00 0.4 NNE <0.4 Calm 0.4 NE 0.4 NNW 0.4 W 

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

Max 1.8 - 1.8 - 2.7 - 0.9 - 2.7 - 

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

Remark: WS  =  Wind Speed (m/s) 

 WD =  Wind Direction 

 Calm =  Calm Wind (a wind speed less than 0.4 m/s) (direction of calm wind is not taken into 

account the wind direction) 

  



IEE REPORT 

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

3-25       CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

3.1.4 Noise 

 Noise level measurements will be conducted during dry season and rainy season 

(Appendix 3-1 and Appendix 3-2) at two stations (Figure 3.1.3-1) as follows: 

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

north), situated in a community and agricultural area.  

 N2: Nong Krathum Sub-district Health Promoting Hospital (approximately 3 

kilometers from the Project to the southeast), situated in a community area, 

government office, and open space.  

 The measured parameters included the average 24-hour noise level (Leq 24 hr), the 

maximum noise level (Lmax), the average daytime and nighttime noise level (Ldn), and the 

background noise level (L90).  During dry season, the measurements were conducted in the 

study area from May 24th to 29th, B.E. 2566 (2023). During dry season, the measurements 

were conducted in the study area from October 24th to 31st, B.E. 2566 (2023). Results of 

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

 

  

Ban Nong Hin School (N1) 

  

Nong Krathum Sub-district Health Promoting Hospital (N2) 

Figure 3.1.4-1 Noise Level Measurement 
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N1: Leq-24hr (dBA) 

 

N2: Leq-24hr (dBA) 

 

N1: Lmax (dBA) 

 

N2: Lmax (dBA) 

 

Figure 3.1.4-2 Bar Chart Shows Results of Noise Measurements 
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N1: Ldn (dBA) 

 

N2: Ldn (dBA) 

 

N1: L90 (dBA) 

 

N2: L90 (dBA) 

 

Figure 3.1.4-2 (continue) Bar Chart Shows Results of Noise Measurements 
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Table 3.1.4-1 

Results of Noise Level Measurements, During Dry Season 

Station 
Date of 

measurement 

Noise level (dB(A) One Hour (dB(A)) 

Leq24 hr Lmax Ldn L90 

Day time 

7 a.m. - 10 

p.m. 

Night time 

10 p.m. – 

7 a.m. 

N1 24-25 May 47.3 87.4 51.0 41.0 43.1-53.0 37.0-48.6 

 25-26 May 46.8 83.7 51.1 39.7 40.4-51.5 36.6-49.1 

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

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

 28-29 May 51.7 85.4 60.5 46.9 39.7-51.7 42.7-63.0 

 Min-Max 46.6-53.9 83.7-87.7 51.0-61.2 39.1-47.4 39.7-60.9 36.6-63.1 

 24-25 Oct 50.3 88.0 55.4 45.0 48.4-54.2 46.7-50.5 

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

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

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

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

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

 30-31 Oct 58.4 89.0 59.8 52.1 49.8-68.5 47.6-51.2 

 Min-Max 50.2-59.0 80.8-89.0 54.6-64.9 45.0-53.7 46.2-68.5 45.4-66.8 

N2 24-25 May 48.5 90.9 53.4 42.3 47.6-50.7 40.5-51.7 

 25-26 May 50.1 80.7 55.9 43.9 47.3-53.2 39.7-52.7 

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

 27-28 May 49.4 86.9 54.6 43.3 46.8-54.3 42.8-52.1 

 28-29 May 53.7 89.1 62.2 49.9 45.7-54.1 52.2-63.2 

 Min-Max 48.5-53.7 80.7-92.0 53.4-62.2 42.3-49.9 45.7-56.2 39.7-63.2 

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

 25-26 Oct 54.4 84.2 60.3 49.3 51.4-58.5 51.8-54.7 

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

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

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

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

 30-31 Oct 52.0 90.4 56.3 44.4 47.9-55.9 44.4-53.2 

 Min-Max 52.0-55.9 83.9-91.1 56.3-60.4 44.4-51.0 47.9-64.5 44.4-55.2 

National Standard 1/ <70 <115 - - - - 

General EHS 

Guidelines 2/ 

- - - - 55 45 

Source: Measured by Environment Research and Technology Co., Ltd. 

Remark: 1/ National Environmental Board, No. 15 (B.E. 2540 (1997)) 

 2/ General EHS Guidelines, IFC, 2007 

 

 (1) 24-hour Equivalent Noise Level (Leq 24 hr) 

  During dry season, the equivalent 24-hour noise level at Ban Nong Hin 

School ranged from 46.6 to 53.9 dB(A), while at Nong Krathum Sub-district Health 

Promoting Hospital, the average 24-hour noise level ranged from 48.5 to 53.7 dB(A). 

During rainy season, it is ranged from 50.2 to 59.0 dB(A) at Ban Nong Hin School, ranged 

from 52.0 to 55.9 dB(A) at Nong Krathum Sub-district Health Promoting Hospital. The 

measured values, therefore, are within the established standards set by the National 

Environmental Board, No. 15 (B.E. 2540 (1997)), which does not exceed 70 dB(A). 
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 (2) The Maximum Noise Level (Lmax) 

  During dry season, the maximum noise level at Ban Nong Hin School 

ranged from 83.7 to 87.7 dB(A), while at Nong Krathum Sub-district Health Promoting 

Hospital ranged from 80.7 to 92.0 dB(A). During rainy season, it is ranged from 80.8 to 

89.0 dB(A) at Ban Nong Hin School, ranged from 83.9 to 91.1 dB(A) at Nong Krathum 

Sub-district Health Promoting Hospital. The measured values, therefore, are within the 

established standards set by the National Environmental Board, No. 15 (B.E. 2540 (1997)), 

which does not exceed 115 dB(A). 

 

 (3) The Average Daytime and Nighttime Noise Level (Ldn) 

  During dry season, the average daytime and nighttime noise level at Ban 

Nong Hin School ranged from 51.0 to 61.2 dB(A), while at Nong Krathum Sub-district 

Health Promoting Hospital ranged from 53.4 to 62.2 dB(A). During rainy season, it is 

ranged from 54.6 to 64.9 dB(A) at Ban Nong Hin School, ranged from 56.3 to 60.4 dB(A) 

at Nong Krathum Sub-district Health Promoting Hospital. 

 

  Regarding to the general EHS guidelines which stipulate that the one-hour 

average of LAeq during the daytime should not exceed 55 dB(A), and during the nighttime 

should not exceed 45 dB(A) for residential, institutional, and educational areas, 

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

 

 (4) The Background Noise Level (L90) 

  During dry season, the background noise level at Ban Nong Hin School 

ranged from 39.1 to 47.4 dB(A), while at Nong Krathum Sub-district Health Promoting 

Hospital ranged from 42.3 to 49.9 dB(A). During rainy season, it is ranged from 45.0 to 

53.7 dB(A) at Ban Nong Hin School, ranged from 44.4 to 51.0 dB(A) at Nong Krathum 

Sub-district Health Promoting Hospital. 

 

3.1.5 Hydrology and Water Quality  

 

 (1) Hydrology 

  Suphanburi Province is located in the area of Tha Chin River Basin and Mae 

Klong River Basin, as shown in Figure 3.1.5-1. These river basins have significant natural 

water sources, including various canals and important main rivers that contribute to the 

well-being and economy of the population. Crucial sources include the Tha Chin River or 

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

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

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

Development Plan Report for Suphanburi Province, B.E. 2561 (2018)). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1.5-1 River Basin in Suphanburi Province  
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Figure 3.1.5-2 Surface Water Resources in the Study Area  
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  1) Tha Chin River Basin 

   The Chin River Basin covers approximately 90% of the Suphanburi 

Province area, include Dan Chang District, Doem Bang Nang Buat District, Nong Ya Sai 

District, Sam Chuk District, Don Chedi District, Sri Prachan District, Mueang Suphanburi 

District, U Thong District, Bang Pla Ma District, and Song Phi Nong District. The 

prominent water source in this area is the Tha Chin River, which flows extensively from 

north to south through the province. Additionally, there are branches of the Tha Chin River 

originating from Kra Siao Dam in Dan Chang District. 

 

  2) Mae Klong River Basin 

   Mae Klong River Basin covers approximately 10% of the Suphanburi 

Province area, primarily located to the west of Dan Chang District. In this area, there are 

branches of Tha Chin River originating from the Kra Siao Dam in Dan Chang District. 

These branches flow eastward to Tha Chin River.  

 

 (2) Surface Water Quality 

  The nearest surface water source of the Project is Huai Hin. It is located 

approximately 100 meters away from the Project area. The water flows from the west to 

the east of the Project area. A survey which conducted on May 5th, B.E. 2566 (2023) 

revealed that Huai Hin is a seasonal water source, and it remains dry throughout the year, 

especially during the dry season. There are only a few spots with slightly deeper areas 

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

  

Figure 3.1.5-3 Huai Hin’s Current Condition (picture taken on May 5th, B.E. 2566 (2023)) 

 

 On October 28th, B.E. 2566 (2023), sampling of surface water quality and aquatic 

ecology was conducted. The Parameters to be measured include flow rate, temperature, 

pH, suspended solids (SS), total dissolved solids (TDS), dissolved oxygen (DO), chemical 

oxygen demand (COD), biochemical oxygen demand (BOD), total coliform bacteria, and 

fecal coliform bacteria. Results of sampling can be summarized as shown in Table 3.1.5-

1. All results are in accordance with the Standard Value of Surface Water for Class 3, 4 

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

 - The physical quality of water is still water with a temperature of 31.5 

degrees Celsius, <0.1 m3/s flow rate, 12 m width and 1.4 m depth. 

 - The chemical water quality has pH of 7.4, dissolved oxygen (DO) of 1.3 

mg/l, BOD of 4.8 ml/l, COD of 44 ml/l, total dissolved solids of 141 mg/l, 

and total suspended solid of 15 ml/l. 

 - The biological water quality has total coliform bacteria (TCB) of 5,400 

MPN/100 ml and fecal coliform bacteria (FCB) of 1,100 MPN/100 ml. 

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

 - The physical quality of water is still water with a temperature of 29.0 

degrees Celsius, <0.1 m3/s flow rate, 10 m width and 2.5 m depth. 

 - The chemical water quality has pH of 7.0, dissolved oxygen (DO) of 1.7 

mg/l, BOD of 4.0 ml/l, COD of 65 ml/l, total dissolved solids of 141 mg/l, 

and total suspended solid of 36 ml/l. 

 - The biological water quality has total coliform bacteria (TCB) of 5,400 

MPN/100 ml and fecal coliform bacteria (FCB) of 790 MPN/100 ml. 

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

 - The physical quality of water is still water with a temperature of 28.5 

degrees Celsius, <0.1 m3/s flow rate, 11 m width and 3.0 m depth. 

 - The chemical water quality has pH of 7.0, dissolved oxygen (DO) of 1.5 

mg/l, BOD of 5.3 ml/l, COD of 53 ml/l, total dissolved solids of 155 mg/l, 

and total suspended solid of 29 ml/l. 

 - The biological water quality has total coliform bacteria (TCB) of 490 

MPN/100 ml and fecal coliform bacteria (FCB) of 78 MPN/100 ml. 

 

 The results of surface water quality monitoring at three sampling points shows that 

most monitoring indices are within the standard value of surface water quality sources 

according to the Notification of the National Environment Board, No. 8 (B.E. 2537), class 3 - 

water sources receiving wastewater from some activities and can be used for (1) Consumption 

but disinfection and general water quality improvement processes are required. (2) Agriculture, 

except the DO and BOD that exceed the standard class 3 but is still within the surface water 

quality standard in type 4 - water sources receiving wastewater from some activities and can 

be used for (1) Consumption, but disinfection and general water quality are required (2) 

Industry. Due to the general conditions in the sampling area which show that the land is an 

agricultural area, living space and establishments, wastewater from agricultural areas, 

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

Result of Surface Water Sampling 

Parameters Unit SW1 SW2 SW3 
Standard 1/ 

Class3 Class4 

Temperature oC 31.5 29.0 28.5 n’ n’ 
pH - 7.4 7.0 7.0 5.0-9.0 5.0-9.0 

DO mg/l 1.3 1.7 1.5 ≥4.0 ≥2.0 

BOD mg/l 4.8 4.0 5.3 2.0 4.0 

COD mg/l 44 65 53 - - 

TDS mg/l 141 141 155 - - 

TSS mg/l 15 36 29 - - 

Total Coliform Bacteria MPN/100 ml 5,400 5,400 490 20,000 - 

Fecal Coliform Bacteria MPN/100 ml 1,100 790 78 4,000 - 

Flow Rate m3/s <0.1 <0.1 <0.1 - - 

Velocity m/s <0.1 <0.1 <0.1 - - 

Width m 12 10 11 - - 

Depth m 1.4 2.5 3.0 - - 

Remark: 1ʹ Notification of the National Environment Board, No.8, B.E.2537 (1994), issued under 

the Enhancement and Conservation of National Environmental Quality Act B.E.2535 

(1992), published in the Royal Government Gazette No.111 Part 16, dated February 

24, B.E.2537 (1994). (Standard Value of Surface Water for Class 3, 4) 

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

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

 

3.1.6 Topography 

 Suphanburi Province is located in the central-western region of Thailand with 

Suphanburi River, also known as Tha Chin River, flows through the province from north 

to south. The majority of the terrain is flat, with some elevated areas and slopes ranging 

from 0-3% in the western part. The highest point is in the southeast, reaching about 3 meters 

above sea level. The northern and western parts consist of hills and high plateaus, 

particularly in Doem Bang Nang Buat District, Dan Chang District, and parts of Don Chedi 

District and Nong Ya Sai District.  

 

 The southwestern side of the province has an undulating area with steep slopes 

and hillsides, and the western side features valleys and hills, with some steep slopes that 

connect to the Tanaosri Range. The highest peak is Khao Thewada with approximately 

1,220 meters above sea level, followed by Khao Phu Toei at around 760 meters above sea 

level. Next to the east, the terrain transitions from hills to undulating plains before sloping 

down towards the eastern part of the province.  

 

 The lowland area lies to the east of the province, along Tha Chin River, with 

elevation of about 3 meters above sea level in the northern part and around 10 meters above 

sea level in the northern region, including Doem Bang Nang Buat Sub-district, Sam Chuk 

District, Don Chedi District, Sri Prachan District, Mueang District, Bang Pla Ma District, 

Song Phi Nong District, and parts of U Thong District.  
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 The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat District, 

Suphanburi Province. Overall, the topography is characterized by a diverse landscape of plains, 

hills, and rivers. (Source: District Development Office, Doem Bang Nang Buat, retrieved on 

April 25, B.E. 2566 (2023), from https://district.cdd.go.th/ doembang/about-us) 

 

3.1.7 Flood Risks 

 The occurrence of natural disasters in Suphanburi Province is generally characterized 

by the flood-prone areas which are flat and low-lying, with Tha Chin River flowing through the 

middle of the province. In the area which located beneath the floodgates of the Pho Phraya 

Reservoir, if there is continuous heavy rainfall in the region and a significant volume of water 

flows down from the north, the flood gates of the Pho Phraya Reservoir will release excess water 

downstream. If the water level behind the flood gates rises more than 5.60 meters, it can lead to 

flooding within the town area of Suphanburi Province. The flood-prone areas would be in the 

low-lying basin region to the south of the province, particularly in Bang Pla Ma District and Song 

Phi Nong District. The main cause of the flooding issue is due to the limited capacity of Tha Chin 

River to drain water, combined with the predominantly low-lying basin terrain of the area. When 

the water from the north flows through Tha Chin River in large quantities, it overflows and 

inundates a wide area. Based on the flood-prone area data for Suphanburi Province from the Geo-

Informatics and Space Technology Development Agency (GISDA) in the year B.E. 2556 (2013), 

it was found that most of the province’s area has a low to moderate risk of recurring floods, with 

some areas having a high risk. The level of risk and severity is concentrated in the lower basin 

areas of the province (Source: Master Plan of Development for the Watershed of Suphanburi 

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

 

 Based on the data obtained from the Department of Land Development (Figure 

3.1.7-1), upon examining the flood-prone area map of Suphanburi Province, the severity 

levels are categorized into 3 levels as follows: 

 Level 1: Areas prone to recurrent flooding, experiencing inundation 8-10 times 

within a 10-year period. 

 Level 2: Areas prone to frequent flooding, experiencing inundation 4-7 times 

within a 10-year period. 

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

than 3 times within a 10-year period. 

 

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

located in the area with no risk of flooding.

https://district.cdd.go.th/doembang/about-us
https://district.cdd.go.th/%20doembang/about-us
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INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1.7-1 Recurring Flood Level Area in Suphanburi Province



IEE REPORT 

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

3-37 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1.7-2 Recurring Flood Risk in the Study Area 
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Figure 3.1.7-3 Evaluated Flood Risk Map of the Project  
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3.1.8 Solar Radiation 

 The Department of Alternative Energy Development and Efficiency has studied 

Thailand's solar energy potential (Figure 3.1.8-1) and found that the majority of the 

country receives the highest solar radiation during the months of April and May. The values 

range from 20 to 23 MJ/m2-Day. The areas that receive the highest solar radiation 

throughout the year are located in the northeastern and some parts of the central region, 

accounting for 11% of the total country's area. When considering the proportion of 

Thailand's area that receives the average daily solar radiation, it can be seen that the 

majority of Thailand (39.8%) (Table 3.1.8-1) receives a total solar radiation intensity 

ranging from 17 to 18 MJ/m2-Day. The average annual total solar radiation intensity for 

the entire country is 17.8 MJ/m2-Day, which is relatively high. Suphanburi Province has 

an average annual solar radiation intensity of 18.6 MJ/m2-Day, and in Nong Krathum Sub-

district, where the Project is located, the average annual solar radiation intensity is 18.3 

MJ/m2-Day (Table 3.1.8-2). 

 

Table 3.1.8-1 

Proportion of Areas Receiving Total Daily Solar Radiation per Year at Various Levels 

Range of average daily solar radiation 

intensity (MJ/m2-day) 

Percentage of area compared to the 

total area of the country 

15-16 0.4 

16-17 13.2 

17-18 39.8 

18-19 35.6 

19-20 11.0 
Source: Handbook for development and investment in renewable energy production, set 2, Ministry of 

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

 
Table 3.1.8-2 

Light Intensity and Solar Energy Potential of Thailand 

Region 
Average Intensity 

(MJ/m2-day) 

Energy potential 

(1,000 tons of crude oil 

equivalent) 

Country 17.8 335,853.34 

South 17.6 51,984.20 

North 17.5 76,382.16 

Northeast 17.9 136,486.15 

Central 18.2 71,000.83 

Suphanburi Province 18.6 4,734.30 

Nong Krathum Sub-district 18.3 - 
Source: Thailand Renewable Energy Report Department of Alternative Energy Development and 

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

 

3.2.1 Terrestrial Ecology 

 

3.2.1.1 Forest Resources 

 

 (1) Secondary Data  

 

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

   Suphanburi Province has declared protected areas as national parks, 

wildlife sanctuaries, and non-hunting areas, including Phu Toei National Park, Phu Muang 

Forest Park, Dan Chang Arboretum, and Bueng Chawak Non-hunting Area. The nearest 

protected area to the Project location is Phu Toei National Park, approximately 30 

kilometers from the Project location. Phu Toei National Park falls under the IUCN 

Management Category II, indicating its protected status. This designation as a National 

Park was officially granted in B.E. 2541 (1998), signifying its importance for conservation 

and environmental protection. 

 

   Two key biodiversity areas located approximately 20 kilometers and 50 

kilometers from the Project location; Lower Central Basin and Chao Phraya River from 

Nonthaburi to Nakhon Sawan, respectively. The Lower Central Plain was previously a vast 

region consisting of natural and semi-natural swamps, nourished throughout the year by 

four major rivers: the Chao Phraya River, Bang Pakong River, Pasak River, and Mae Klong 

River. Nonetheless, in the early 20th century, significant irrigation system developments 

were concentrated in this area, and it is now primarily dedicated to intensive rice 

cultivation, with only small remaining portions of wetland ecosystems and extensive 

agricultural activities. Given the high population density and extensive land use, it is 

impractical to subject more than a small portion of the area to rigorous conservation 

measures. Currently, some sites within the IBA are provided with protection, including 

Wat Phai Lom, Wat Tan En, Bung Chawak, and Wat Ratsattha Krayaram, all designated 

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

 

  2) National Reserved Forest 

   Suphanburi Province has an approximate total area of 3,348,755 rai, 

with 7 designated national parks covering a combined area of approximately 825,102.52 

rai, or 24.64% of the province's total area (Figure 3.2.1-1). (Source: Forest Resources 

Management Office 10 (Ratchaburi) and was retrieved on May 8, B.E. 2566 (2023)).  
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Figure 3.2.1-1 National Reserved Forest Area in Suphanburi Province  
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   1. Khao Ong Phra Forest 

   2. Khao Phurakam Forest, Khao Huai Phlu Forest 

   3. Huai Khamin Forest, Phlu Nam Ron Forest, Nong Ya Sai Forest 

   4. Thung Din Dam Forest, Khao Ta Kao Forest 

   5. Khao Tako Pit Thong Forest, Khao Phet Noi Forest 

   6. Ban Khong Forest 

   7. Pa Sak Sra Yaisom Forest, Pong Lan Thung Khok Forest 

 

  3) Watershed Quality Area 

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

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

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

 

Table 3.2.1-1 

Classification of Watershed Quality Areas in Thailand 

Class Characteristic 

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

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

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

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

5 Class 5 encompasses lowland plains and valleys, making them suitable for 
lowland cropping activities. These areas are well-suited for agriculture and 
community purposes without the necessity for extensive soil erosion 
prevention measures. They are conducive for agricultural use and 
community development. 
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 Upon examining the data of the watershed quality classes within the Project study 

area boundaries, as conducted by the Office of Natural Resources and Environmental 

Policy and Planning, it is found that the study area is under Class 5 Watershed Area. This 

is illustrated in Figure 3.2.1-2. 

 

  4) Forest Resources of Suphanburi Province 

   The forest areas in Suphanburi Province are predominantly distributed 

in the northern and western parts of the province, mainly within the districts of Dan Chang, 

Nong Ya Sai, U Thong, and Song Phi Nong. Originally, these areas were characterized as 

Dry Dipterocarp Forests, but many of them have now been used by communities for 

various purposes, including sugarcane and rice cultivation.  

 

   Based on the land use map in the study area (Figure 3.2.1-3), it can be 

seen that most of the land use characteristics are agricultural area and not located in the 

national parks or wildlife sanctuaries. The Project site is primarily dedicated to agricultural 

activities, particularly cassava cultivation.  

 

  5) Integrated Biodiversity Assessment Tool (IBAT) Proximity Data 

   Based on data obtained from IBAT, proximity report, the following 

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

Species Name Common Name Taxonomic Group 
IUCN 

Category 

Population 

Trend 
Biome 

Magnolia 

gustavii 

 MAGNOLIOPSIDA CR Decreasing Terrestrial 

Terniopsis 

ubonensis 

 MAGNOLIOPSIDA CR Unknown Freshwater 

Curcuma 

vamana 

 LILIOPSIDA CR Decreasing Terrestrial 

Terniopsis 

chanthaburiensis 

 MAGNOLIOPSIDA EN Decreasing Freshwater 

Dipterocarpus 

gracilis 

 MAGNOLIOPSIDA VU Decreasing Terrestrial 

Hopea odorata 

 

 MAGNOLIOPSIDA VU Decreasing Terrestrial 

Shorea 

roxburghii 

White Meranti MAGNOLIOPSIDA VU Decreasing Terrestrial 

Dalzellia 

ranongensis 

 MAGNOLIOPSIDA VU Unknown Freshwater 

Hanseniella 

heterophylla 

 MAGNOLIOPSIDA VU Unknown Freshwater 

Globba 

flagellaris 

 LILIOPSIDA VU Decreasing Terrestrial 

Paris polyphylla Love Apple LILIOPSIDA VU Decreasing Terrestrial 
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Figure 3.2.1-2 Classification of Watershed Area in the Study Area 
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Figure 3.2.1-3 Land Use Characteristics in the Study Area 
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 (2) Primary Data  

 

  2.1 Methodology of the Study 

  1) Objectives of the Study 

   - To investigate the current state of plants in the Project area's 

ecosystem. 

   - To provide data for assessing the environmental impact on plants 

in the ecosystem resulting from Project development activities, pre-constructions, during 

construction, and throughout Project implementation. 

   - To recommend prevention and mitigation measures. 

 

  2) Scope of the Study 

   The study involves collecting data on plants in the ecosystem within the 

Project area and the study area, covering a radius of 3 kilometers from the Project boundary 

and transmission line. 

 

  3) Research Methodology 

   Secondary Data: This involves studying data from research 

documents, reports from government agencies, educational institutions, or relevant 

organizations, as well as referencing other related documents. Information is gathered from 

geographic data through document reviews and research reports related to the forest 

resources in the Project area and the study area. Examples include data from the 

Department of National Parks, Wildlife, and Plant Conservation regarding wildlife and 

plant species and reports on the environmental characteristics of the Project-related area. 

   Field Survey Data: Field surveys of plant species in the ecosystem 

surrounding the Project area were conducted between June 3 and 5, B.E. 2566 (2023). The 

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

 

   (a) The Project Area 

    a) Methodology 

     Conduct surveys using the observation method to study plant 

species, focusing on tree, shrub, undergrowth plants, and other types. This survey covered 

the Project area. Subsequently, the gathered data was used to compile a species list, which 

includes the Thai names, botanical names, families, habits, and conservation status of all 

identified plant species. The species were also specified whether they are native or exotic 

plants. 
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    b) Specimen Collection 

     In cases where the species could not be identified on-site, plant 

specimens were collected, for dried plant specimens’ preparation, along with photographs 
to record various characteristics, such as morphological features (e.g., leaves, flowers, and 

fruits) and habitat. The plant specimens were then subjected to be identified using various 

taxonomic methods. 

 

    c) Data Analysis 

     Data analysis involves plant identification, categorizing plant 

species and their conservation status within the Project area as follows: 

     1. Consulting with plant experts specializing in specific plant 

groups for both known and unknown plant specimens. This will be verified using 

taxonomic keys, botanical nomenclature, and species description from relevant sources, 

such as; 

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

      - Thai plant names  

       (https://www.dnp.go.th/botany/ mplant/index.html) 

      - Encyclopedia of plants in Thailand  

       (https://www.dnp.go.th/botany/detail_wordsci.html) 

      - e-Flora of Thailand  

       (https://www.dnp.go.th/botany/eflora/index.html) 

      - e-Flora of China  

       (http://www.efloras.org/flora_page.aspx?flora_id=2) 

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

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

    2. The dried plant specimens collected from the field will be 

verified again by comparing to the accurately identified herbarium specimens deposited at 

the Bangkok Herbarium (BKF) of the National Parks, Wildlife, and Plant Conservation 

Department to confirm their botanical names. 

    3. Assessing the conservation status of plant species found within 

the Project area by comparing them to the list of restricted timber species as defined in the 

Royal Decree on Restricted Timber Species B.E. 2530 (1987) and Royal Decree on 

Restricted Timber Species B.E. 2565 (No. 2) (2022). These laws have already categorized 

the legal status of tree species. Additionally, data on identified species are cross-referenced 

to determine if they are in a threatened or endangered state (Threatened and Endangered 

species) using the Red Data List of the International Union for Conservation of Nature 

https://floramalesiana.org/new/
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(IUCN, 2023, https://www.iucnredlist.org/). This information contributes to conservation 

efforts and verifies the presence of species listed in the CITES Appendices 

(https://cites.org/eng/app/appendices.php). 

 

   (b) The Study Area 

    a) Methodology 

     Conduct surveys using the observation method to study plant 

species, with a focus on plant species related to land use within the 3-kilometer radius study 

area. The survey area was divided into 8 sections (or 8 directions from the study area's 

center). The survey was systematically divided to ensure comprehensive coverage of all 

types of land use (see Figure 3.2.1.1-1). The positions and characteristics of land use 

observed in the study area were recorded. 

 

    b) Data Analysis 

     Verification of land use characteristics and description of the 

area, including prominent plant species based on land use characteristics within the study 

area. 

 

 2.2 Land Use Pattern in the Study Area 

  The results of land use surveys conducted within a 3-kilometer radius of the 

Project area (Figure 3.2.1.1-2) indicate that the predominant land use pattern is agricultural 

(Table 3.2.1.1-1). Some examples of land use are illustrated in Figure 3.2.1.1-3. Apart 

from land used for community purposes or residential areas, the majority of land use 

consists of agriculture, such as cassava plantations (Manihot esculenta), sugarcane fields 

(Saccharum officinarum), rice paddies (Oryza sativa L.), livestock farms, water reservoirs, 

eucalyptus plantations, bamboo forests, waterways, and mango (Mangifera indica L.) and 

lychee (Litchi chinensis Sonn.) orchards. Other land use activities include PV solar farms. 
Plant species found in the study area are more or less similar to those found in the Project 

area. Different other plant species, usually the common ones, are for examples: Cocos 

nucifera L., Elaeis guineensis Jacq., and Phoenix dactylifera L. (Arecaceae); Oroxylum 

indicum (L.) Kurz (Bignoniaceae); Terminalia ivorensis A.Chev. (Combretaceae); 

Sesbania grandiflora (L.) Poir., Tamarindus indica L., and Vigna unguiculata (L.) Walp. 

(Fabaceae); Ocimum tenuiflorum L. (Lamiaceae); Muntingia calabura L. (Muntingiaceae); 

Chrysopogon zizanioides (L.) Roberty (Poaceae); Capsicum annuum L., Capsicum 

frutescens L., and Solanum torvum Sw. (Solanaceae). 

  

https://www.iucnredlist.org/
https://cites.org/eng/app/appendices.php
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Figure 3.2.1.1-1 Field Study Sections in the Study Area 
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Figure 3.2.1.1-2 White Dots Show Survey Points of Forest Resource in the Study Area 
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Table 3.2.1.1-1  

Land Use Pattern in the Study Area 

Observation 

Point 

Coordinate System (UTM) 
Land Use Pattern 

Easting Northing 

N1 99.83075 14.93236 Rice fields 

   Cassava farm 

   Water storage pond 

   Sugarcane farm 

N2 99.82954 14.92985 Space 

   Sugarcane farm 

   Cassava farm 

   Neem plantation 

N3 99.82869 14.92798 Bamboo garden 

N4 99.82744 14.92692 Sugarcane plantation 

   Hut 

N5 99.82218 14.92904 Cassava farm 

   Cassava farm 

   Water storage pond 

N6 99.82292 14.91812 Community area 

   Cassava farm 

   Livestock farm 

N7 99.82598 14.91276 Cassava purchasing factory 

   Livestock farm 

   Cassava farm 

   Space 

N8 99.82072 14.90844 Eucalyptus plantation 

   Livestock farm 

   Agricultural planting plots 

N9 99.82072 14.90844 Community area 

   Eucalyptus plantation 

   Sugarcane farm 

N10 99.82420 14.90441 School 

   Temple 

W1 99.81456 14.90033 Cassava farm 

   Community area 

W2 99.81814 14.89194 Water storage pond 

   Sugarcane farm 

   Space 

   Hut 

   Irrigation canal 

W3 99.80756 14.89461 Community area 

   Water storage pond 

W4 99.80121 14.89997 Cassava farm 

   Sugarcane farm 

   Space 

W5 99.79000 14.90325 Neem plantation 
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Table 3.2.1.1-1  

Land Use Pattern in the Study Area 

Observation 

Point 

Coordinate System (UTM) 
Land Use Pattern 

Easting Northing 

   Sugarcane farm 

W6 99.78689 14.90289 Sugarcane farm 

   Water storage pond 

S1 99.82304 14.88636 Sugarcane farm 

   Water storage pond 

S2 99.82355 14.87868 Water storage pond 

   Sugarcane farm 

   Space 

   Solar PV farm 

S3 99.82017 14.87294 Water storage pond 

   Sugarcane farm 

S4 99.81857 14.86837 Vetiver grass farm 

   Sugarcane farm 

   Eucalyptus plantation 

S5 99.81301 14.86257 School 

   Bus Terminal 

   Community area 

   Temple 

   Market 

S6 99.81914 14.86306 Community area 

   Police booth 

E1 99.85434 14.87385 Temple 

   Community area 

E2 99.85257 14.88201 Rice field 

   Rice mill 

E3 99.84467 14.88523 Rice field 

   Banana farm 

E4 99.83898 14.89097 Neem plantation 

   Sugarcane farm 

E5 99.83151 14.89221 Cassava farm 

   Space 

E6 99.83007 14.89367 Space 

   Banana farm 

NW1 99.81889 14.90634 Water storage pond 

   Community area 

NW2 99.79719 14.9112 Multi-purpose hall 

   Water storage pond 

   Agricultural planting plots 

NW3 99.79193 14.91553 Cassava farm 

   Community area 

NW4 99.79807 14.92416 Water storage pond 

   Cassava farm 
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Table 3.2.1.1-1  

Land Use Pattern in the Study Area 

Observation 

Point 

Coordinate System (UTM) 
Land Use Pattern 

Easting Northing 

NW5 99.80537 14.93032 Date Palm farm 

   Cassava farm 

NW6 99.80829 14.92808 Agricultural planting plots 

   Water storage pond 

NW7 99.80786 14.91913 Agricultural planting plots 

   Sugarcane farm 

NW8 99.80689 14.91302 Agricultural planting plots 

   Cassava farm 

NE1 99.8284 14.90181 Water storage pond 

   Cassava farm 

NE2 99.83206 14.90234 Factory 

   Cassava farm 

NE3 99.83626 14.90638 Cassava farm 

   Sugarcane farm 

   Community area 

NE4 99.83853 14.91329 Stockyard 

   Community area 

NE5 99.84117 14.91193 Stockyard 

   Sugarcane farm 

NE6 99.84218 14.90963 Eucalyptus plantation 

   Factory 

NE7 99.86064 14.90707 Water storage pond 

   Sugarcane farm 

NE8 99.85054 14.89865 Rice field 

   Space 

NE9 99.84723 14.89119 Rice field 

SE1 99.84471 14.87965 Rice field 

   Irrigation canal 

SE2 99.8438 14.87628 Community area 

SE3 99.8275 14.88047 Sugarcane farm 

SE4 99.82997 14.87603 Solar PV farm 

   Sugarcane farm 

SW1 99.80897 14.89133 Sugarcane farm 

   Irrigation canal 

   Community area 

SW2 99.80251 14.89371 Water storage pond 

   Eucalyptus plantation 

SW3 99.79584 14.88952 Hut 

   Sugarcane farm 

SW4 99.79272 14.88561 Sugarcane farm 

SW5 99.8067 14.88281 Sugarcane farm 

 



IEE REPORT 

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

3-55 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

   
Cassava farm Cassava farm Sugarcane farm 

   
Rice field Stockyard Water storage pond 

   
Community area Eucalyptus plantation PV solar farm 

Figure 3.2.1.1-3 Some of Land Use Pattern in the Study Area 
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 2.3 Results of Project Area Survey 

  A total of 146 species were identified from 127 genera and 45 families 

(Table 3.2.1.1-2). Current land use characteristics in the Project area is illustrated in 

Figure 3.2.1.1-3 and examples of plant species found in the Project area are shown in 

Figure 3.2.1.1-4. 

 

  1) Family Poaceae consists of a total of 19 genera and 24 species. Among 

them, there are 3 species of bamboo: x Thyrsocalamus liang (an inter-generic hybrid), 

Bambusa blumeana, and Thyrsostachys siamensis. Additionally, there are 6 exotic grass 

species, including Brachiaria mutica, Cenchrus brownii, Cenchrus echinatus, Chloris 

barbata, Cynodon dactylon, and Cenchrus polystachios. 

 

  2) Family Fabaceae consists of a total of 17 genera and 20 species. There 

are 3 exotic bean species, including Leucaena leucocephala, Pithecellobium dulce, and 

Tamarindus indica. There are 9 tree bean species, namely Millettia brandisiana, Senna 

siamea, Albizia lebbekoides, Pterocarpus macrocarpus, Albizia lebbeck, Dalbergia 

cochinchinensis, Sindora siamensis, Bauhinia malabarica, and Senna garrettiana. 

 

  3) Family Malvaceae consists of a total of 8 genera and 10 species. The 

majority of flowering plants in this family are shrubs. There are 2 tree species, Microcos 

tomentosa and Sterculia foetida, and the exotic plant Hibiscus sabdariffa. 

 

  4) Family Euphorbiaceae consists of a total of 5 genera and 8 species. 

The majority of these plants are either creeping or shrubby, with some small-sized trees. 

There is 1 tree species, Suregada multiflora, and 2 exotic plant species, Euphorbia 

heterophylla, which is now an invasive weed, and Manihot esculenta, which is cultivated 

as an economic plant. 

 

  5) Family Asteraceae consists of a total of 7 genera and 7 species. All of 

them are herbs except for Tarlmounia elliptica, which is a climbing plant. The majority 

of the flowering plants in this family are weeds found in agricultural areas. There are 2 

exotic plant species, Tridax procumbens and Chromolaena odorata. 

 

  6) Families of flowering plants encountered comprise 5 species each, namely: 

   - Family Apocynaceae includes 5 genera, primarily consisting of 

climbers, with an exotic plant species, Calotropis gigantea. 
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   - Family Convolvulaceae includes 3 genera, all of which are 

climbers. 

   - Family Cucurbitaceae includes 5 genera, all of which are 

climbers, and there are 2 exotic plant species, Citrullus lanatus and Cucumis melo. 

 

  7) Families of encountered flowering plants, each comprising 4 species, include: 

   - The Ebenaceae family with 1 genus, all species are trees. 

   - The Rubiaceae family with 4 genera, ranging from herbs to trees, 

and an exotic plant species, Richardia brasiliensis. 

 

  8) Families of encountered flowering plants, each comprising 3 genera, include: 

   The Phyllanthaceae family with all 3 genera of the same plant species, 

including Phyllanthus amarus, an herbaceous plant; Phyllanthus reticulatus, a shrub; and 

Phyllanthus emblica, a tree. 

 

  9) Families of encountered flowering plants, each comprising 2 species, 

divide into those with trees: Bignoniaceae, Dipterocarpaceae, Capparaceae, Lauraceae, 

Sapindaceae, and Myrtaceae, which includes exotic plants Eucalyptus camaldulensis and 

Psidium guajava. The remaining families include a mix of trees, shrubs, climbers, and 

herbs: Lamiaceae, Menispermaceae, and Nyctaginaceae. 

 

  10) Families of encountered flowering plants, each comprising only 1 

species, include a total of 20 genera, with subdivisions of tree families: Muntingiaceae, 

Burseraceae, Celastraceae, Meliaceae, Rhamnaceae, and Salicaceae. Subdivisions of 

climber families: Passifloraceae, Salvadoraceae, Simaroubaceae, and Vitaceae. The 

remaining families include a mix of climbers, shrubs, and trees: Aizoaceae, Annonaceae, 

Arecaceae, Boraginaceae, Caricaceae, Cleomaceae, Molluginaceae, Onagraceae, 

Plantaginaceae, Portulacaceae, and Zygophyllaceae. 
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Table 3.2.1.1-2 

List of Botanical Species Identified from the Survey 

No. Thai Name Botanical Name Family Habit 

Conservation Status  

based on IUCN Red 

list 

CITES 
Restricted 

Timber 

1 ผักบีๅยหิน Trianthema portulacastrum L. Aizoaceae H Not Evaluated - - 

2 ควยงู Achyranthes aspera L. Amaranthaceae H Not Evaluated - - 

3 ผักขม Amaranthus viridis L. Amaranthaceae H Not Evaluated - - 

4 บานเมรูຌรยปຆา Gomphrena celosioides Mart. Amaranthaceae ExH Not Evaluated - - 

5 กุຍก Lannea coromandelica (Houtt.) Merr. Anacardiaceae T Least Concern - - 
6 มะมวงปຆา Mangifera caloneura Kurz Anacardiaceae T Not Evaluated - R 

7 มะกอกปຆา Spondias pinnata (L.f.) Kurz Anacardiaceae T Not Evaluated - - 

8 กลຌวยตา Polyalthia debilis (Pierre) Finet & Gagnep. Annonaceae S Not Evaluated - - 
9 ครือเสຌตัน Amphineurion marginatum (Roxb.) D.J.Middleton Apocynaceae C Not Evaluated - - 
10 รักรຌอยมาลัย Calotropis gigantea (L.) W.T.Aiton Apocynaceae ExS/ST Not Evaluated - - 
11 ถาประสงคຏ Streptocaulon juventas (Lour.) Merr. Apocynaceae C Not Evaluated - - 
12 มกมัน Wrightia arborea (Dennst.) Mabb. Apocynaceae T Least Concern - - 
13 อบชยถา Zygostelma benthamii Baill. Apocynaceae C Not Evaluated - - 
14 ตาล Borassus flabellifer L. Arecaceae P Data Deficient - - 
15 สาบรຌงสาบกา Ageratum conyzoides (L.) L. Asteraceae H Not Evaluated - - 
16 สาบสือ Chromolaena odorata (L.) R.M.King & H.Rob. Asteraceae ExH Not Evaluated - - 
17 หญຌาละออง Cyanthillium cinereum (L.) H.Rob. Asteraceae H Not Evaluated - - 
18 พญามุตติ Grangea maderaspatana (L.) Poir. Asteraceae H Least Concern - - 
19 ผักครด Synedrella nodiflora (L.) Gaertn. Asteraceae H Not Evaluated - - 
20 ตานหมอน Tarlmounia elliptica (DC.) H.Rob., S.C.Keeley, Skvarla 

& R.Chan 

Asteraceae C Not Evaluated - - 

21 ตีนตุຍกก Tridax procumbens L. Asteraceae ExH Not Evaluated - - 
22 คบิด Fernandoa adenophylla (Wall. ex G.Don) Steenis Bignoniaceae T Not Evaluated - - 
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Table 3.2.1.1-2 

List of Botanical Species Identified from the Survey 

No. Thai Name Botanical Name Family Habit 

Conservation Status  

based on IUCN Red 

list 

CITES 
Restricted 

Timber 

23 หลืองปรีดียาธร Tabebuia aurea (Silva Manso) Benth. & Hook.f. ex 

S.Moore 

Bignoniaceae ExT Not Evaluated II - 

24 คอมขาว Ehretia sp. Boraginaceae ScanS Not Evaluated - - 
25 ตะครๅำ Garuga pinnata Roxb. Burseraceae T Not Evaluated - R 

26 กุมบก Crateva adansonii DC. Capparaceae T Least Concern - - 
27 จง Maerua siamensis (Kurz) Pax Capparaceae T Not Evaluated - - 
28 มะละกอ Carica papaya L. Caricaceae ExST Data Deficient - - 
29 มะดูก Siphonodon celastrineus Griff. Celastraceae T Least Concern - - 
30 ผักสีๅยนผี Cleome viscosa L. Cleomaceae H Not Evaluated - - 
31 ผักบุຌงเทย Ipomoea aquatica Forssk. Convolvulaceae CrH Least Concern - - 
32 สะอึก Ipomoea obscura (L.) Ker Gawl. Convolvulaceae HC Not Evaluated - - 
33 ขยุຌมตีนหมา Ipomoea pes-tigridis L. Convolvulaceae CrH Not Evaluated - - 
34 จิงจຌอนวล Merremia hirta (L.) Merr. Convolvulaceae HC Not Evaluated - - 
35 จิๅงจຌอดง Operculina turpethum (L.) Silva Manso Convolvulaceae C Not Evaluated - - 
36 ตำลึง Coccinia grandis (L.) Voigt Cucurbitaceae HC Not Evaluated - - 
37 มะระขีๅนก Momordica charantia L. Cucurbitaceae HC Not Evaluated - - 
38 ขีๅกาดง Trichosanthes scabra Lour. Cucurbitaceae HC Not Evaluated - - 
39 ตงม Citrullus lanatus (Thunb.) Matsum. & Nakai Curcubitaceae ExHC Not Evaluated - - 
40 ตงเทย Cucumis melo L. Curcubitaceae ExHC Not Evaluated - - 
41 หญຌาหนวดมว Bulbostylis barbata (Rottb.) C.B.Clarke Cyperaceae H Not Evaluated - - 
42 หຌวหมูทียม Cyperus mitis Steud Cyperaceae H Least Concern - - 
43 หญຌาหຌวหมู Cyperus rotundus L. Cyperaceae H Least Concern - - 
44 พะยอม Anthoshorea roxburghii (G.Don) P.S.Ashton & J.Heck. Dipterocarpaceae T Near Threatened - R 
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List of Botanical Species Identified from the Survey 
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CITES 
Restricted 

Timber 

45 ยางหียง Dipterocarpus obtusifolius Teijsm. ex Miq. Dipterocarpaceae T Near Threatened - R 

46 - Diospryros sp. Ebenaceae T  - - R 

47 ลไำตาควาย Diospyros coaetanea H.R.Fletcher Ebenaceae T Not Evaluated - - 
48 มะกลือ Diospyros mollis Griff. Ebenaceae T Not Evaluated - R 

49 ตะกนา Diospyros rhodocalyx Kurz Ebenaceae T Not Evaluated - R 

50 ปลຌาทุง Croton bonplandianus Baill. Euphorbiaceae H Not Evaluated - - 

51 ปลຌาพะ Croton hutchinsonianus Hosseus Euphorbiaceae S/ST Not Evaluated - - 

52 ปลຌา฿หญ Croton persimilis Müll.Arg. Euphorbiaceae S/ST Not Evaluated - - 

53 หญຌายาง Euphorbia heterophylla L. Euphorbiaceae EXH Least Concern - - 

54 นๅำนมราชสีหຏ Euphorbia hirta L. Euphorbiaceae H Not Evaluated - - 

55 มันสำปะหลัง Manihot esculenta Crantz Euphorbiaceae ExS/ST Not Evaluated - - 

56 ขันทองพยาบาท Suregada multiflora (A.Juss.) Baill. Euphorbiaceae T Not Evaluated - - 
57 ลดทะนง Trigonostemon reidioides (Kurz) Craib Euphorbiaceae S Not Evaluated - - 
58 พฤกษຏ Albizia lebbeck (L.) Benth. Fabaceae T Least Concern - R 

59 คาง Albizia lebbekoides (DC.) Benth. Fabaceae T Least Concern - R 

60 ถัไวลิสงนา Alysicarpus vaginalis (L.) DC. Fabaceae H Not Evaluated - - 

61 สีๅยวสຌม Bauhinia malabarica Roxb. Fabaceae T Least Concern - - 

62 สีๅยวครือ Bauhinia saccocalyx Pierre Fabaceae ST Not Evaluated - - 

63 ถาวัลยຏปรียง Brachypterum scandens (Roxb.) Wight & Arn. ex Miq. Fabaceae C Not Evaluated - - 

64 พะยูง Dalbergia cochinchinensis Pierre Fabaceae T Critically 

Endangered 

II R 

65 ถัไวปากนก Dunbaria punctata (Wight & Arn.) Benth. Fabaceae C Not Evaluated - - 

66 กระถินยักษຏ Leucaena leucocephala (Lam.) de Wit Fabaceae ExT Not Evaluated - - 
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67 ถัไวผี Macroptilium lathyroides (L.) Urb. Fabaceae H Not Evaluated - - 
68 กระพีๅจัไน Millettia brandisiana Kurz Fabaceae T Not Evaluated - - 
69 มะขามทศ Pithecellobium dulce (Roxb.) Benth. Fabaceae ExT Least Concern - - 
70 ประดูปຆา Pterocarpus macrocarpus Kurz Fabaceae T Endangered II R 

71 ชะอม Senegalia pennata (L.) Maslin Fabaceae C Least Concern - - 

72 สมสาร Senna garrettiana (Craib) H.S.Irwin & Barneby Fabaceae T Not Evaluated - - 
73 ขีๅหลใก Senna siamea L. Fabaceae T Least Concern - - 
74 มะคาตຌ Sindora siamensis Teijsm. ex Miq. Fabaceae T Least Concern - R 

75 มะขาม Tamarindus indica L. Fabaceae ExT Least Concern - - 
76 ครามปຆา Tephrosia purpurea (L.) Pers. Fabaceae H Not Evaluated - - 
77 ถัไวขียว Vigna radiata (L.) R.Wilczek Fabaceae HC Least Concern - - 
78 มงลักคา Mesosphaerum suaveolens (L.) Kuntze Lamiaceae S Not Evaluated - - 
79 ผาสีๅยน Vitex canescens Kurz Lamiaceae T Least Concern - R 

80 ฝหมอบ Beilschmiedia roxburghiana Nees Lauraceae T Least Concern - - 
81 หมีหมใน Litsea glutinosa (Lour.) C.B.Rob. Lauraceae T Least Concern - R 

82 ครอบจักรวาล Abutilon indicum (L.) Sweet Malvaceae US Not Evaluated - - 

83 กระจานา Corchorus aestuans L. Malvaceae H Not Evaluated - - 

84 กระจีๆยบดง Hibiscus sabdariffa L. Malvaceae ExH Not Evaluated - - 

85 สຌงดอกมวง Melochia corchorifolia L. Malvaceae US Least Concern - - 

86 พลับพลา Microcos tomentosa Sm. Malvaceae T Least Concern - - 

87 หญຌาขัด฿บยาว Sida acuta Burm.f. Malvaceae US Not Evaluated - - 

88 หญຌาขัด฿บปງอม Sida cordifolia L. Malvaceae US Not Evaluated - - 

89 หญຌาขัดมอน Sida rhombifolia L. Malvaceae US Not Evaluated - - 
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90 สำรง Sterculia foetida L. Malvaceae T Not Evaluated - - 
91 ขีๅครอก Urena lobata L. Malvaceae US Least Concern - - 
92 สะดา Azadirachta indica A.Juss. Meliaceae T Least Concern - R 

93 ถายานาง Tiliacora triandra (Colebr.) Diels Menispermaceae C Not Evaluated - - 
94 ชิงชຌาชาลี Tinospora baenzigeri Forman Menispermaceae C Not Evaluated - - 
95 ผักขวง Glinus oppositifolius (L.) Aug.DC. Molluginaceae H Least Concern - - 
96 มะหาด Artocarpus lacucha Buch.-Ham. Moraceae T Not Evaluated - R 

97 พขีๅนก Ficus rumphii Blume Moraceae T Not Evaluated - - 

98 ขอย Streblus asper Lour. Moraceae T Least Concern - - 

99 ตะขบฝรัไง Muntingia calabura L. Muntingiaceae ExST Not Evaluated - - 

100 ยูคาลิปตัส Eucalyptus camaldulensis Dehnh. Myrtaceae ExT Near Threatened - - 

101 ฝรัไง Psidium guajava L. Myrtaceae ExST Least Concern - - 

102 ผักขมหินดอกมวง Boerhavia diffusa L. Nyctaginaceae H Not Evaluated - - 

103 ผักขมหินดอกขาว Boerhavia erecta L. Nyctaginaceae H Not Evaluated - - 

104 ทียนนา Ludwigia hyssopifolia (G.Don) Exell Onagraceae H Least Concern - - 

105 กระทกรก Passiflora foetida L. Passifloraceae ExC Not Evaluated - - 

106 ลูก฿ตຌ฿บ Phyllanthus amarus Schumach. & Thonn. Phyllanthaceae H Not Evaluated - - 

107 มะขามปງอม Phyllanthus emblica L. Phyllanthaceae T Least Concern - - 
108 ลูกหมึก Phyllanthus reticulatus Poir. Phyllanthaceae S/ST Least Concern - - 
109 กรดนๅำ Scoparia dulcis L. Plantaginaceae ExH Not Evaluated - - 
110 เผลีๅยง × Thyrsocalamus liang Sungkaew & W.L.Goh Poaceae B Not Evaluated - - 
111 เผสีสุก Bambusa blumeana Schult.f. Poaceae B Not Evaluated - - 
112 หญຌาขีๅหมา Bothriochloa bladhii (Retz.) S.T.Blake Poaceae G Not Evaluated - - 
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113 หญຌาตดลือด Bothriochloa pertusa (L.) A.Camus Poaceae G Not Evaluated - - 
114 หญຌาบุຌง Cenchrus brownii Roem. & Schult. Poaceae ExG Not Evaluated - - 
115 หญຌาสอนกระจับ Cenchrus echinatus L. Poaceae ExG Least Concern - - 
116 หญຌาขจรจบ Cenchrus polystachios (L.) Morrone Poaceae ExG Not Evaluated - - 
117 หญຌารังนก Chloris barbata Sw. Poaceae ExG Not Evaluated - - 
118 หญຌาพรก Cynodon dactylon (L.) Pers. Poaceae ExG Not Evaluated - - 
119 หญຌาปากควาย Dactyloctenium aegyptium (L.) Willd. Poaceae G Not Evaluated - - 
120 หญຌาหวน Dichanthium caricosum (L.) A.Camus Poaceae G Not Evaluated - - 
121 หญຌาตีนนกชอขน Digitaria ciliaris (Retz.) Koel. Poaceae G Not Evaluated - - 
122 หญຌานกสีชมพู Echinochloa colona (L.) Link Poaceae G Least Concern - - 
123 หญຌาเขหใบลใก Eragrostis tenella (L.) P.Beauv. ex Roem. & Schult. Poaceae G Not Evaluated - - 
124 หญຌาหนวดฝษี Heteropogon contortus (L.) P.Beauv. ex Roem. & Schult. Poaceae G Not Evaluated - - 
125 หญຌาคา Imperata cylindrica (L.) Raeusch. Poaceae G Not Evaluated - - 
126 หญຌาดอกขาว Leptochloa chinensis (L.) Nees Poaceae G Not Evaluated - - 
127 หญຌาชันกาด Panicum repens L. Poaceae G Least Concern - - 
128 ขม Phragmites karka (Retz.) Trin. ex Steud. Poaceae G Least Concern - - 
129 อຌอย Saccharum officinarum L. Poaceae G Not Evaluated - - 
130 หญຌาขน Urochloa mutica (Forssk.) T.Q.Nguyen Poaceae ExG Least Concern - - 
131 หญຌาสลอย Urochloa subquadripara (Trin.) R.D.Webster Poaceae G Least Concern - - 
132 ลา Saccharum spontaneum L. Poaceae G Least Concern - - 
133 เผรวก Thyrsostachys siamensis Gamble Poaceae B Not Evaluated - - 
134 ผักบีๅย฿หญ Portulaca oleracea L. Portulacaceae H Not Evaluated - - 
135 พุทรา Ziziphus mauritiana Lam. Rhamnaceae ExST Least Concern - - 
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136 ยอปຆา Morinda coreia Buch.-Ham. Rubiaceae T Not Evaluated - - 
137 หญຌาลิๅนงู Oldenlandia corymbosa L. Rubiaceae H Not Evaluated - - 
138 คัดคຌา Oxyceros sp. Rubiaceae ST Not Evaluated - - 
139 หญຌาทาพระ Richardia brasiliensis Gomes Rubiaceae ExH Not Evaluated - - 
140 กรวยปຆา Casearia grewiifolia Vent. Salicaceae T Least Concern - - 
141 หนามพุงดอ Azima sarmentosa (Blume) Benth. & Hook. f. Salvadoraceae C Least Concern -  

142 ตะครຌอ Schleichera oleosa (Lour.) Merr. Sapindaceae T Least Concern - R 

143 ขีๅหนอน Zollingeria dongnaiensis Pierre Sapindaceae T Data Deficient - - 

144 หนามคนทา Harrisonia perforata (Blanco) Merr. Simaroubaceae ScanS Least Concern - - 

145 ถาคันขาว Causonis trifolia (L.) Mabb. & J.Wen Vitaceae C Not Evaluated - - 

146 หนามกระสุน Tribulus terrestris L. Zygophyllaceae H Least Concern - - 

146 Species, 127 Genera, 45 Families - 17 

Remark: B = bamboo, C = climber, CrH = creeping herb, Ex = Exotic, G = grass, 

 H = herb, HC = herbaceous climber, P = palm, S = shrub, S/ST = shrub/shrubby tree, 

 ScanS = scandent shrub, ST = shrubby tree, T = tree, US = undershrub, US/S = undershrub/shrub, 

 EX = Extinct, EW = Extinct in the wild, CR = Critically Endangered, EN = Endangered, VU = Vulnerable, 

 NT = Near Threatened, LC = Least Concerned, DD = Data Deficient, NE = Not Evaluated, - = Not in status 

 R = Restricted Timber Species (Royal Decree on Restricted Timber Species B.E. 2530 (1987) and Royal Decree on Restricted Timber Species B.E. 2565 (No. 2) (2022)).   

 II = Appendix II, includes species not necessarily threatened with extinction, but in which trade must be controlled in order to avoid utilization incompatible with 

their survival. 
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Figure 3.2.1.1-3 Current Project Area Condition (pictures taken during survey, June 3rd to 5th, B.E. 2566 (2023))  
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ผกัเบ้ียหิน (Trianthema 

portulacastrum) 

บานไม่รู้โรยป่า (Gomphrena 

celosioides) 

รักร้อยมาลยั (Calotropis gigantean) สาบแร้งสาบกา (Ageratum conyzoides) 

    

แคบิด (Fernandoa adenophylla) โมกมนั (Wrightia arborea) หญา้ท่าพระ (Richardia brasiliensis) พะยอม (Anthoshorea roxburghii) 
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สะอึก (Ipomoea obscura) จิงจอ้แดง (Operculina turpethum) มะระขี้นก (Momordica charantia) หญา้แห้วหมู (Cyperus rotundus) 

    

ยางเหียง (Dipterocarpus obtusifolius) พฤกษ ์(Albizia lebbeck) พะยงู (Dalbergia cochinchinensis) ประดู่ป่า (Pterocarpus macrocarpus) 
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พลบัพลา (Microcos tomentosa) ข่อย (Streblus asper) หญา้ปากควาย (Dactyloctenium 

aegyptium) 

หญา้นกสีชมพู (Echinochloa colona) 

    

เปลา้ทุ่ง (Croton bonplandianus) หญา้ลิ้นงู (Oldenlandia corymbosa) ตะคร้อ (Schleichera oleosa) หนามกระสุน (Tribulus terrestris) 

Figure 3.2.1.1-4 Plant Species in the Study Area 
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 2.4 Conclusions 

  Based on the survey, the plant species exhibited various growth forms, 

totaling 12 patterns (Table 3.2.1.1-3). The most common growth form was trees, with 44 

species, of which 5 species were introduced from different countries. When considering 

the Conservation status based on the International Union for Conservation of Nature 

(IUCN) Red List (Table 3.2.1.1-4), it was observed that the majority of plant species in 

the Project area have not been evaluated for conservation status (Not Evaluated), totaling 

94 species. Most of them are common plants, with several species found in various 

ecosystems. These ecosystems are well-preserved, allowing them to naturally propagate. 

Many of these species are either exotic or native plants and are considered weeds in 

agricultural areas. 

 

  There are 44 plant species classified as "Least Concerned," indicating that 

they are not currently threatened, and they are commonly found. 

 

  Within the Project area, three plant species are categorized as "Near 

Threatened," including Anthoshorea roxburghii, Dipterocarpus obtusifolius, and 

Eucalyptus camaldulensis. Notably, Anthoshorea roxburghii and Dipterocarpus 

obtusifolius, which are native species, have been significantly depleted and utilized within 

the Project area. On the other hand, Eucalyptus camaldulensis is an exotic species. 

 

  Threatened plant species were also identified, categorized into 2 levels: 1) 

Critically Endangered – 1 species found, namely Dalbergia cochinchinensis, and 2) 

Endangered –species found, namely Pterocarpus macrocarpus. However, it is important 

to note that the Dalbergia cochinchinensis found in the Project area are cultivated and are 

not naturally occurring in the area. 

 

  Currently, the majority of the Project area continues to be utilized for 

agricultural purposes, particularly cassava cultivation (Manihot esculenta). However, 

when considering the remaining plant species within the Project area, it can be assessed 

that the primary community plant habitat is deciduous dipterocarp forest. In this area, plant 

species such as Anthoshorea roxburghii and Dipterocarpus obtusifolius are commonly 

found.  
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Table 3.2.1.1-3 

Summary of Habit, Number of Species, and Number of Exotic Plant Specie 

Habit Number of Species Number of exotic species 

B (bamboo) 3 - 

C (climber) 12 1 

CrH (creeping herb) 2 - 

G (grass) 15 6 

H (herb) 25 7 

HC (herbaceous climber) 6 2 

P (palm) 1 - 

S (shrub) 4 2 

ScanS (scandent shrub) 4 - 

ST (shrub/shrubby tree) 2 4 

T (tree) 39 5 

US/S (undershrub/shrub) 6 - 

(Total) 12 119 27 

 

Table 3.2.1.1-4 

Conservation Status according to the IUCN Red list and the Number of Species 

IUCN Red list Number of Species 

CR (Critically Endangered) 1 

DD (Data Deficient) 2 

EN (Endangered) 2 

LC (Least Concerned) 44 

NE (Not Evaluated) 94 

NT (Near Threatened) 3 

 

 Legal Status of Plant Species in the Project Area 

 Within the Project area and in accordance with the Royal Forest Conservation Act 

(Revised Edition) B.E. 2565, the survey revealed the presence of 17 plant species 

categorized as "Type A - common restricted timber species" in the List of Restricted 

Timber (Version 2), latest edition (Table 3.2.1.1-5). These species are also regulated under 

the Forest Act (Revised Edition) B.E. 2562, amended from the Forest Act B.E. 2484, Royal 

Forest Conservation Act B.E. 2530, and the Announcement of the National Council for 

Peace and Order No. 106/2557 within the Project area. Consequently, the Project is 

required to remove these trees from the area, as land rights and ownership conform to land 

laws. It has been declared that any plant species growing on land with rights or ownership 

under land laws are not considered restricted timber unless otherwise specified by a Royal 

Decree. The law states, "Any plant species that grows in the forest shall be designated as a 

restricted timber species based on a Royal Decree, for all types of plant species growing 

on land with rights or ownership under land laws shall not be considered restricted timber. 

Alternatively, plants cultivated on land with permission to utilize, as specified in the 

document indicating rights approved by the Cabinet, shall not be considered restricted 

timber." 
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Table 3.2.1.1-5 

Number of Restricted Timber Species in the Project Area 

Type of Restricted Number of Species 

Type A 17 

Type B 0 

Remark: Type A - refers to common restricted timber species (Timber species for 

which any timber-related activities require permission from government officials or are 

subject to grant by virtue of this Royal Decree.)  

 Type B - refers to specially restricted timber species (Rare or reserved 

timber species for which timber-related activities are not allowed unless approved by a 

minister in special cases.) 

 

 Commercial Status of CITES-Listed Species 

 Regarding the Convention on International Trade in Endangered Species of Wild 

Fauna and Flora (CITES), there are six plant species mentioned in Appendix I, II, and III 

(valid from 21 May 2023) found in the Project area (Appendices I, II, and III). These are 

plant species included in the CITES Appendices. Specifically, there are three species listed 

in Appendix II, which include Tabebuia aurea (Silva Manso) Benth. & Hook.f. ex 

S.Moore, Dalbergia cochinchinensis Pierre, and Pterocarpus macrocarpus Kurz. For these 

species, CITES Appendix II covers species that are not necessarily threatened with 

extinction but are subject to trade controls to prevent overutilization that may affect their 

survival. Additionally, species that resemble these listed species (look-alike species) are 

also covered. Exporting countries must issue export permits to certify that each export will 

not adversely affect the species' survival in the wild. 

 

 2.5 Observations/Issues 

  Based on the data collected on flora within the Project area and land use 

practices within a 3-kilometer radius from the Project boundary, one observations/issues 

have been identified: large trees of various species, such as Anthoshorea roxburghii, 

Dipterocarpus obtusifolius, Mangifera caloneura, Lannea coromandelica, and 

Azadirachta indica, have been observed to have been felled for their timber without clear 

knowledge of who was responsible. 
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3.2.1.2 Wildlife Resources 

 

 (1) Secondary Data 

  Based on data obtained from IBAT, proximity report, the following 

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

 

Species Name Common Name Taxonomic Group 
IUCN 

Category 

Population 

Trend 
Biome 

Chitra chitra Asian 

Narrowheaded, 

Softshell Turtle 

REPTILIA CR Decreasing Terrestrial, 

Freshwater 

Crocodylus 

siamensis 

Siamese 

Crocodile 

REPTILIA CR Decreasing Terrestrial, 

Freshwater 

Epalzeorhynchos 

bicolor 

Redtail 

Sharkminnow 

ACTINOPTERYGII CR Unknown Freshwater 

Heosemys 

grandis 

Giant Asian 

Pond Turtle 

REPTILIA CR Decreasing Terrestrial, 

Freshwater 

Heosemys 

annandalii 

Yellow-headed 

Temple Turtle 

REPTILIA CR Decreasing Terrestrial, 

Freshwater 

Indotestudo 

elongata 

Elongated 

Tortoise 

REPTILIA CR Decreasing Terrestrial 

Manis javanica Sunda 

Pangolin 

MAMMALIA CR Decreasing Terrestrial 

Nemacheilus 

troglocataractus 

 ACTINOPTERYGII CR Decreasing Freshwater 

Pangasius 

sanitwongsei 

Giant 

Pangasius 

ACTINOPTERYGII CR Decreasing Freshwater 

Probarbus 

jullieni 

Jullien's 

Golden Carp 

ACTINOPTERYGII CR Decreasing Freshwater 

Catlocarpio 

siamensis 

Giant Carp ACTINOPTERYGII CR Decreasing Freshwater 

Datnioides 

pulcher 

Siamese Tiger 

Perch 

ACTINOPTERYGII CR Decreasing Freshwater 

Aythya baeri Baer's Pochard AVES CR Decreasing Freshwater 

Gyps 

bengalensis 

White-rumped 

Vulture 

AVES CR Decreasing Terrestrial 

Sarcogyps 

calvus 

Red-headed 

Vulture 

AVES CR Decreasing Terrestrial 

Eurochelidon 

sirintarae 

White-eyed 

River Martin 

AVES CR Decreasing Terrestrial, 

Freshwater 

Emberiza 

aureola 

Yellow- 

breasted 

Bunting 

AVES CR Decreasing Terrestrial, 

Freshwater 

Gyps tenuirostris Slender-billed 

Vulture 

AVES CR Decreasing Terrestrial 

Panthera pardus 

ssp. delacouri 

Indochinese 

Leopard 

MAMMALIA CR Decreasing Terrestrial 

Pelochelys 

cantorii 

Asian Giant 

Softshell Turtle 

REPTILIA CR Decreasing Terrestrial, 

Marine, 

Freshwater 

Siamophryne 

troglodytes 

Tenasserim 

Cave Frog 

AMPHIBIA CR Decreasing Terrestrial, 

Freshwater 

Laubuka 

caeruleostigmata 

Flying Minnow ACTINOPTERYGII EN Decreasing Freshwater 

Cuon alpinus Dhole MAMMALIA EN Decreasing Terrestrial 
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Species Name Common Name Taxonomic Group 
IUCN 

Category 

Population 

Trend 
Biome 

Cuora 

amboinensis 

Southeast 

Asian Box 

Turtle 

REPTILIA EN Decreasing Terrestrial, 

Freshwater 

Discherodontus 

halei 

 ACTINOPTERYGII EN Decreasing Freshwater 

Elephas 

maximus 

Asian Elephant MAMMALIA EN Decreasing Terrestrial 

Hylobates lar Lar Gibbon MAMMALIA EN Decreasing Terrestrial 

Manouria 

impressa 

Impressed 

Tortoise 

REPTILIA EN Decreasing Terrestrial 

Panthera tigris Tiger MAMMALIA EN Decreasing Terrestrial 

Fluvitrygon 

signifer 

White-edge 

Whipray 

CHONDRICHTHYES EN Decreasing Freshwater 

Siebenrockiella 

crassicollis 

Black Marsh 

Turtle 

REPTILIA EN Decreasing Terrestrial, 

Freshwater 

Nycticebus 

bengalensis 

Bengal Slow 

Loris 

MAMMALIA EN Decreasing Terrestrial 

Trachypithecus 

germaini 

Indochinese 

Silvered 

Langur 

MAMMALIA EN Decreasing Terrestrial 

Hylobates lar 

ssp. carpenteri 

Carpenter’s Lar MAMMALIA EN Decreasing Terrestrial 

Viverra 

megaspila 

Large-spotted 

Civet 

MAMMALIA EN Decreasing Terrestrial 

Fluvitrygon 

oxyrhynchus 

Marbled 

Whipray 

CHONDRICHTHYES EN Decreasing Freshwater 

Trachypithecus 

crepusculus 

Indochinese 

Gray Langur 

MAMMALIA EN Decreasing Terrestrial 

Fluvitrygon 

kittipongi 

Roughback 

Whipray 

CHONDRICHTHYES EN Decreasing Freshwater 

Cyclemys 

oldhamii 

Southeast 

Asian Leaf 

Turtle 

REPTILIA EN Decreasing Terrestrial, 

Freshwater 

Pangasianodon 

hypophthalmus 

Striped Catfish ACTINOPTERYGII EN Decreasing Freshwater 

Urogymnus 

polylepis 

Giant 

Freshwater 

Whipray 

CHONDRICHTHYES EN Decreasing Marine, 

Freshwater 

Pavo muticus Green Peafowl AVES EN Decreasing Terrestrial 

Berenicornis 

comatus 

White-crowned 

Hornbill 

AVES EN Decreasing Terrestrial 

Aquila 

nipalensis 

Steppe Eagle AVES EN Decreasing Terrestrial 

Leptoptilos 

dubius 

Greater 

Adjutant 

AVES EN Decreasing Terrestrial, 

Freshwater 

Calostoma 

insigne 

 AGARICOMYCETES EN Decreasing Terrestrial 

Bos gaurus Gaur MAMMALIA VU Decreasing Terrestrial 

Helarctos 

malayanus 

Sun Bear MAMMALIA VU Decreasing Terrestrial 

Hipposideros 

halophyllus 

Thailand Leaf 

nosed Bat 

MAMMALIA VU Decreasing Terrestrial 

Lutrogale 

perspicillata 

Smooth 

coated Otter 

MAMMALIA VU Decreasing Terrestrial, 

Marine, 

Freshwater 

Macaca 

arctoides 

Stump-tailed 

Macaque 

MAMMALIA VU Decreasing Terrestrial 

Neofelis 

nebulosa 

Clouded 

Leopard 

MAMMALIA VU Decreasing Terrestrial 
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Species Name Common Name Taxonomic Group 
IUCN 

Category 

Population 

Trend 
Biome 

Panthera pardus Leopard MAMMALIA VU Decreasing Terrestrial 

Pteropus lylei Lyle's Flying 

Fox 

MAMMALIA VU Decreasing Terrestrial 

Ursus thibetanus Asiatic Black 

Bear 

MAMMALIA VU Decreasing Terrestrial 

Macaca leonina Northern Pig 

tailed 

Macaque 

MAMMALIA VU Decreasing Terrestrial 

Hylobates lar 

ssp. entelloides 

Central Lar MAMMALIA VU Decreasing Terrestrial 

Arctictis 

binturong 

Binturong MAMMALIA VU Decreasing Terrestrial 

Rusa unicolor Sambar MAMMALIA VU Decreasing Terrestrial 

Aonyx cinereus Asian Small 

clawed Otter 

MAMMALIA VU Decreasing Terrestrial, 

Marine, 

Freshwater 

Wallago attu  ACTINOPTERYGII VU Decreasing Freshwater 

Garra flavatra  ACTINOPTERYGII VU Unknown Freshwater 

Oxygaster 

pointoni 

 ACTINOPTERYGII VU Decreasing Freshwater 

Epalzeorhynchos 

munense 

Red Fin Shark ACTINOPTERYGII VU Decreasing Freshwater 

Naja siamensis Black And 

White Spitting 

Cobra 

REPTILIA VU Decreasing Terrestrial 

Ophiophagus 

hannah 

King Cobra REPTILIA VU Decreasing Terrestrial 

Betta splendens Siamese 

Fighting Fish 

ACTINOPTERYGII VU Decreasing Freshwater 

Cirrhinus 

microlepis 

Small Scaled 

Mud Carp 

ACTINOPTERYGII VU Decreasing Freshwater 

Brotia 

subgloriosa 

 GASTROPODA VU Unknown Freshwater 

Magnolia 

thailandica 

 MAGNOLIOPSIDA VU Decreasing Terrestrial 

Brotia annamita  GASTROPODA VU Unknown Freshwater 

Elaphe taeniura Cave Racer REPTILIA VU Decreasing Terrestrial 

Python bivittatus Burmese 

Python 

REPTILIA VU Decreasing Terrestrial 

Buceros bicornis Great Hornbill AVES VU Decreasing Terrestrial 

Rhyticeros 

undulatus 

Wreathed 

Hornbill 

AVES VU Decreasing Terrestrial 

Halcyon pileata Black-capped 

Kingfisher 

AVES VU Decreasing Terrestrial, 

Marine, 

Freshwater 

Sterna aurantia River Tern AVES VU Decreasing Terrestrial, 

Marine, 

Freshwater 

Clanga clanga Greater 

Spotted Eagle 

AVES VU Decreasing Terrestrial, 

Freshwater 

Aquila heliaca Eastern 

Imperial Eagle 

AVES VU Decreasing Terrestrial, 

Freshwater 

Arctonyx collaris Greater Hog 

Badger 

MAMMALIA VU Decreasing Terrestrial 

Capricornis 

sumatraensis 

Mainland 

Serow 

MAMMALIA VU Decreasing Terrestrial 
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 (2) Primary Data 

 

  2.1 Methodology of the Study 

  1) Objectives of the Study 

   - To investigate and understand the current conditions and biological 

diversity of wildlife resources in the study area. 

   - To assess the impacts on wildlife habitat, food sources, shelter, and 

wildlife movement pathways (wildlife corridors) resulting from project development 

activities. 

   - To propose environmental impact prevention and mitigation 

measures. 

 

  2) Scope of the Study 

   Scope of the wildlife survey will cover both within the Project area, 

transmission line and the study area (3 kilometers from the Project boundary) (Figure 

3.2.1.2-1). It encompasses environmental data on wildlife, including species identification, 

legal status, and conservation status according to CITES. 

 

  3) Research Methodology 

   Secondary Data: Collect wildlife data from relevant agencies, research 

documents, and studies related to wildlife in the project and study area, such as data from 

the National Park Authority, Department of National Parks, Wildlife, and Plant 

Conservation, and reports on the area's environmental characteristics and lists of wildlife 

species in the area and nearby regions. 

   Field Survey Data: Conduct field surveys of wildlife resources in four 

primary categories: mammals, birds, reptiles and amphibians, and aquatic and terrestrial 

invertebrates. For both the Project area and the study area.  

 

   The survey aligns with the behaviors of each wildlife group. In case that 

there are diverse types of terrain, survey area shall be divided into specific areas, including 

regenerating areas, agricultural areas, water sources, and communities, to identify wildlife 

habitat and current conditions accurately. This includes determining the location of wildlife 

survey points and survey methods. (Source: Guidelines for Environmental Impact 

Assessment Reports in Terrestrial Ecology (Forest Resources and Wildlife), ONEP B.E. 

2564 (2021)). In this study, the survey aims to collect comprehensive data using both direct 

and indirect survey methods. Details of methods are as follows: 
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Figure 3.2.1.2-1 The Project Area and the Study Area 
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   (a) Direct Survey Methods 

    Carry out direct survey methods along established routes, covering 

various environmental conditions. The survey was conducted in both the Project area and 

the study area using three methods:  

    1. Line Transect Study in the project area, where transect lines 

were laid out following predefined paths at intervals of 200 meters for a systematic and 

comprehensive study covering the entire project area. The animal group surveyed using 

this method includes reptiles and mammals that crawl or move close to the ground (Figure 

3.2.1.2-2).  

    2. Bird surveys were conducted using the Point Count method.  

    3. Amphibian surveys were conducted in water sources within 

the Project area and study area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2.1.2-2 Line Transect in the Study Area 

 

    This includes point count surveys to identify wildlife species and 

other indicators. The details are as follows: 
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    a) Observation Method: This method involves visual observation 

using the naked eye, binoculars, and telescopes for long-distance observation. It includes 

observing wildlife and recording species and the number of individuals encountered. 

 

    b) Active Searching Method: Active searching involves locating 

wildlife and their tracks in various environmental conditions. This includes searching for 

signs of wildlife, such as burrows, under logs/wood debris, and on trees. Some digging 

may be required to locate certain burrowing or crawling species, as well as searching for 

aquatic and terrestrial invertebrates, especially in concealed water sources. This method 

enhances the chances of finding various wildlife species and their life stages. 

 

     - Mammals: These animals search for food and traces in 

various environmental conditions, including examining materials that may serve as shelter, 

such as wood debris, beneath fallen trees, and on tree branches. The survey used the method 

of walking in a straight line (Line transect), a distance of 200 meters. (Figure 3.2.1-2)   
 

     - Birds: Conduct bird survey along routes (Roadside 

Survey/Line Transect Survey) with designated bird counting points distributed throughout 

different habitat areas (Point count). This survey method aims to cover the entire study area 

using both binoculars and telescopes for long-distance viewing which has a survey radius 

of 20 meters. It involves identifying bird species and recording the number of individuals 

encountered. Conduct bird survey during two periods: in the morning from 06:00 to 10:00 

and in the afternoon to evening from 15:00 to 18:00. These times are chosen as they 

coincide with when birds are most active, foraging, and returning to their nests, maximizing 

the chances of observations. Additionally, further surveys shall conduct during nighttime 

using spotlights to identify and classify bird species that are active during the night. 

 

      In addition, bird survey was also conducted during the 

migratory bird season (November 29th, B.E. 2566 (2023) from 6.00 AM to 9.00 PM). The 

survey areas were divided into two zones: the Project area and the study area within a 3-

kilometer radius from the Project’s boundary. Additionally, surveys were extended along 
power lines to increase the chances of observing and encountering birds in the area. 

 

     - Reptiles: These animals search for food in various 

environmental conditions, including examining materials that may serve as shelter, such as 

wood debris, and climbing trees. Some reptiles, like snakes, are also checked for species 
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identification from roadkill on roads and highways. Conduct survey during nighttime, 

specifically from 18:00 to 21:00 at which reptiles can be generally found due to its 

behavior. The survey used the method of walking in a straight line (Line transect), a 

distance of 200 meters. (Figure 3.2.1.2-2)   
 

     - Amphibians: These animals search for food in various 

types of water sources and stagnant water points. In the study both adult and tadpole stages 

will be searched using light sources along water sources and by listening to their mating 

calls. Conduct survey during nighttime, specifically from 18:00 to 21:00 at which reptiles 

can be generally found due to its behavior. 

 

    The survey aims to identify mammal species and traces based on 

the environmental characteristics of each area. This helps classify wildlife species 

according to their habitat characteristics within the study area and assess their impact on 

the environment. 

 

   (b) Indirect Survey Methods 

    This method involves gathering information about wildlife species 

observed from local residents residing within the survey area. This data serves as 

supplementary information to direct surveys since certain wildlife species have low 

population densities, hide or exhibit specific behaviors during certain times. 

 

   (c) Data Analysis 

    Perform data analysis by categorizing and compiling the species 

into a list, organized according to the taxonomic hierarchy, including order, family, 

common name, and scientific name. The status of wildlife species can be assessed based 

on the following criteria: 

    - Legal Status: In accordance with the Wildlife Preservation and 

Protection Act of B.E. 2562 (2019), wildlife species are categorized into three types: 

reserved wildlife, protected wildlife, and wildlife not protected by the law. 

    - Current Status: According to Thailand's Biological Resource 

Management Policy, as of B.E. 2560 (2017), and the IUCN Red List (2023), wildlife 

species are categorized into nine types: 

     * Extinct (EX) – Completely extinct 

     * Extinct in the Wild (EW) 

     * Critically Endangered (CR) 
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     * Endangered (EN) 

     * Vulnerable (VU) 

     * Near Threatened (NT) 

     * Least Concern (LC) 

     * Data Deficient (DD) 

     * Not Evaluated (NE) 

    - Status under the Convention on International Trade in 

Endangered Species of Wild Fauna and Flora (CITES): This international agreement classifies 

wildlife and plant species into Appendices I-III, regulating and prohibiting their trade. It 

identifies species in the appendices based on trade and conservation considerations. 

 

 2.2 Results of Wildlife Survey During the Rainy Season 

  The wildlife resource survey for the Breeze and Shine Power Plant Project 

was conducted once (during the rainy season) from June 23rd to 25th, B.E. 2566 (2023). 

The survey area was divided into two zones: the Project area and the study area, as 

illustrated in Figure 3.2.1.2-1. 

 

  1) Land Use Pattern 

   From the survey, it was found that the overall condition of the area is 

predominantly agricultural, encompassing both paddy fields and sugarcane and cassava 

plantations along the route. In addition, there are scattered community areas, mostly 

serving as residential spaces for the local population. Various government facilities, such 

as schools, as well as religious sites like temples, are also present.  

 

   As for water resources within the Project area, they are primarily 

human-made bodies of water, including medium-sized excavated ponds and irrigation 

canals. Some areas serve as temporary water sources.  

 

   It should be noted that the designated land use has been categorized into 

three types: community areas, agricultural areas, and water resource areas, as illustrated in 

Figure 3.2.1.2-3 Figure 3.2.1.2-4 and Figure 3.2.1.2-5. 
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Agricultural area 

 

Agricultural area 

 

Water resource area (Stagnant water) 

 

Water resource area (Stagnant water) 

Figure 3.2.1.2-3 Current Land Use Characteristics of Wildlife Survey Area (within 

the Project Area) 
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Community area 

 

Community area 

 

Agricultural area 

 

Agricultural area 

 

Water resource area 

 

Water resource area 

Figure 3.2.1.2-4 Current Land Use Characteristics of Wildlife Survey Area (in the Study 

Area) 
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Figure 3.2.1.2-5 Wildlife Survey Points at the Project Location and Study Area, 
Radius 3 kilometers from the Project’s Boundary 
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  2) Result of Survey 

   A total of 89 species of wildlife were identified, belonging to 75 genera 

and 52 families, across 21 orders. This information was gathered through interviews and 

discussions, resulting in the identification of 7 species. The wildlife species were categorized 

as follows: 3 species of mammals, 64 species of birds, 13 species of reptiles, and 9 species of 

amphibians. Within the Project area, a total of 33 wildlife species were found, while within the 

3-kilometer radius study area, 75 species were identified. These findings are presented in Table 

3.2.1.2-1 and Table 3.2.1.2-2. Figure 3.2.1.2-6 shows wildlife survey activities of the study. 
 

Table 3.2.1.2-1 

Taxonomic Level and Number of Wildlife Surveyed 

Wildlife Category Species Genera Families Order 

Mammals 3 2 2 3 

Birds 64 53 36 16 

Reptiles 13 12 9 1 

Amphibians 9 8 5 1 

Total 89 75 52 21 

 

  

  

  

Figure 3.2.1.2-6 Survey of Wildlife in the Project Area 
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Table 3.2.1.2-2 

List of Names, Abundance and Status of Wild Animals in the Study Area 

No. Thai Name Scientific Name Family Order 
Seasonal  

Status 

Wildlife  

Preservation Act 1/ 
IUCN 2023 2/ ONEP 3/ CITES 4/ 

Study area Project area 

Remark agricultural Water 

source 
community agricultural  Stagnant 

water 
Mammals 

1 คຌางคาวกินมลง - - Chiroptera - - - - - / - - - - 
 

2 กระรอกหลากส ี Callosciurus finlaysonii Sciuridae Rodentia - - LC LC - - - / - -  

3 หนู Rattus sp. Muridae Rodentia - - LC LC - - - - - - questionnaire 

Birds 

1 นกอีๅยงหงอน Acridotheres grandis Sturnidae Passeriformes R PW LC LC - / - / / - 
 

2 นกอีๅยงสาริกา Acridotheres tristis Sturnidae Passeriformes R PW LC LC - / - / - -  

3 นกขมิๅนนຌอยธรรมดา Aegithina tiphia Aegithinidae Passeriformes R PW LC LC - / - / - -  

4 นกกวัก Amaurornis phoenicurus Rallidae Gruiformes R/WV PW LC LC - / / - - -  

5 นกปากหาง Anastomus oscitans Ciconiidae Ciconiiformes R - LC LC - / - - / -  

6 นกดຌาดินทุงลใก Anthus rufulus Motacillidae Passeriformes R PW LC LC - / / - / -  

7 นกอนบຌาน Apus affinis Apodidae Caprimulgiformes R PW LC LC - - / - - -  

8 นกยางทน฿หญ Ardea alba Ardeidae Pelecaniformes R/WV PW LC LC - / - - / /  

9 นกยางทนนຌอย Ardea intermedia Ardeidae Pelecaniformes - PW LC LC - - - - / /  

10 นกกระสาดง Ardea purpurea Ardeidae Pelecaniformes R/WV PW LC VU - - / - - -  

11 นกยางกรอกพนัธุຏชวา Ardeola speciosa Ardeidae Pelecaniformes R PW LC LC - / - / / /  

12 นกอนพง Artamus fuscus Artamidae Passeriformes R PW LC LC - / - / - -  

13 นกยางควาย Bubulcus coromandus Ardeidae Pelecaniformes R/WV PW LC LC - / - - / /  

14 หยีไยวปกดง Butastur liventer Accipitridae Accipitriformes R PW LC NT II / - - - -  

15 นกอีวาบตัๆกตน Cacomantis merulinus Cuculidae Cuculiformes R PW LC LC - - - / - -  

16 นกตบยุงหางยาว Caprimulgus macrurus Caprimulgidae Caprimulgiformes R PW LC LC - - - - / -  

17 นกกะปูด฿หญ Centropus bengalensis Cuculidae Cuculiformes R PW LC LC - - / - / /  

18 นกกินปลีอกหลือง Cinnyris jugularis Nectariniidae Passeriformes R PW LC LC - - - / - -  

19 นกยอดขຌาวหางพนลาย Cisticola juncidis Cisticolidae Passeriformes R PW LC LC - / - - - -  

20 นกพิราบปຆา Columba livia Columbidae Columbiformes R - LC - - / / / / /  

21 นกกางขนบຌาน Copsychus saularis Muscicapidae Passeriformes R PW LC LC - / - / - -  

22 อีกา Corvus macrorhynchos Corvidae Passeriformes R PW LC LC - - / - - -  

23 นกอนตาล Cypsiurus balasiensis Apodidae Caprimulgiformes R PW LC LC - - - / - -  

24 ปຓดดง Dendrocygna javanica Anatidae Anseriformes R PW LC LC - / / - - -  

25 นกสีชมพูสวน Dicaeum cruentatum Dicaeidae Passeriformes R PW LC LC - - - / - -  

26 นกซงซวหางปลา Dicrurus macrocercus Dicruridae Passeriformes R/WV PW LC LC - / - / - -  

27 นกยางปย Egretta garzetta Ardeidae Pelecaniformes R/WV PW LC LC - - / / / /  

28 หยีไยวขาว Elanus caeruleus Accipitridae Accipitriformes R PW LC LC II / - - - -  

29 นกกาหวา Eudynamys scolopaceus Cuculidae Cuculiformes R PW LC LC - / - / - -  

30 นกขาชวา Geopelia striata Columbidae Columbiformes R - LC LC - / / / / -  

31 นกอีๅยงดาง Gracupica contra Sturnidae Passeriformes R PW LC LC - / - / / -  

32 นกกิๅงครงคอดำ Gracupica nigricollis Sturnidae Passeriformes R PW LC LC - / - - - -  

33 นกกะตในอกขาว Halcyon smyrnensis Alcedinidae Coraciiformes R PW LC LC - / - - / -  

34 นกตีนทียน Himantopus himantopus Recurvirostridae Charadriiformes R/WV PW LC LC - / - - - -  

35 นกอน฿หญหัวตาขาว Hirundapus giganteus Apodidae Caprimulgiformes R/WV PW LC LC - / - / - -  

36 นกยางเฟหัวดำ Ixobrychus sinensis Ardeidae Pelecaniformes R PW LC LC - / - - - -  

37 นกกระติๆดขีๅหมู Lonchura punctulata Estrildidae Passeriformes R PW LC LC - / - / / -  

38 นกจาบคาหัวสสีຌม Merops leschenaulti Meropidae Coraciiformes R/WV PW LC LC - / / / - -  

39 นกจาบคาลใก Merops orientalis Meropidae Coraciiformes R PW LC LC - / - - - -  

40 นกพริก Metopidius indicus Jacanidae Charadriiformes R PW LC LC - / / - - -  

41 นกกานๅำลใก Microcarbo niger Phalacrocoracidae Suliformes R - LC - - / - - - -  

42 นกจาบฝนปกดง Mirafra erythrocephala Alaudidae Passeriformes R PW LC LC - / - - / /  

43 นกกาบบัว Mycteria leucocephala Ciconiidae Ciconiiformes R/WV PW LC NT - - - - - - questionnaire 

44 นกกระจิบธรรมดา Orthotomus sutorius Cisticolidae Passeriformes R PW LC LC - / - - / -  

45 นกกระจอก฿หญ Passer domesticus Passeridae Passeriformes R PW LC - - - - / - -  

46 นกกระจอกตาล Passer flaveolus Passeridae Passeriformes R PW LC LC - / - / / -  

47 นกกระจอกบຌาน Passer montanus Passeridae Passeriformes R - LC LC - / - / - -  

48 นกบัๅงรอก฿หญ Phaenicophaeus tristis Cuculidae Cuculiformes R PW LC LC - / - - - -  

49 นกชຌอนหอยดำหลือบ Plegadis falcinellus Pelecaniformes Plegadis R PW LC LC - / - - - -  
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Table 3.2.1.2-2 

List of Names, Abundance and Status of Wild Animals in the Study Area 

No. Thai Name Scientific Name Family Order 
Seasonal  

Status 

Wildlife  

Preservation Act 1/ 
IUCN 2023 2/ ONEP 3/ CITES 4/ 

Study area Project area 

Remark agricultural Water 

source 
community agricultural  Stagnant 

water 
50 นกกระจาบทอง Ploceus hypoxanthus Ploceidae Passeriformes R PW NT NT - / - - - -  

51 นกกระจาบธรรมดา Ploceus philippinus Ploceidae Passeriformes R PW LC LC - - / / - -  

52 นกกระจิบหญຌาทຌองหลือง Prinia flaviventris Cisticolidae Passeriformes R PW LC LC - / - - - -  

53 นกกระจิบหญຌาสีรียบ Prinia inornata Cisticolidae Passeriformes R PW LC LC - / / - - -  

54 นกตีทอง Psilopogon haemacephalus Megalaimidae Piciformes R PW LC LC - / - - - -  

55 นกพระดกธรรมดา Psilopogon lineatus Megalaimidae Piciformes R PW LC LC - / - - - -  

56 นกปรอดสวน Pycnonotus blanfordi Pycnonotidae Passeriformes R PW LC LC - / - / / /  

57 นกปรอดหนຌานวล Pycnonotus goiavier Pycnonotidae Passeriformes R PW LC LC - / - - - -  

58 นกอีพรดถบอกดำ Rhipidura javanica Rhipiduridae Passeriformes R PW LC LC - / - / / -  

59 นกปຆงวิด Rostratula benghalensis Rostratulidae Charadriiformes R PW LC LC - / - - - -  

60 นกขา฿หญ Spilopelia chinensis Columbidae Columbiformes R - LC LC - / - / - -  

61 นกขาเฟ Streptopelia tranquebarica Columbidae Columbiformes R PW LC LC - / - / - /  

62 นกสก Tyto javanica Strigiformes Tyto R PW LC NT II / - - / -  

63 นกกะรางหัวขวาน Upupa epops Upupidae Bucerotiformes R PW LC LC - - - / - -  

64 นกกระตตຌวຌด Vanellus indicus Charadriidae Charadriiformes R PW LC LC - / - - / /  

Reptiles 

1 กิๅงกาหัวสีฟງา Calotes mystaceus Agamidae Squamata - PW LC LC - - - - - - questionnaire 

2 กิๅงกาหัวดง Calotes versicolor Agamidae Squamata - PW - LC - - - / - -  

3 งูกຌนขบ Cylindrophis ruffus Cylindrophiidae Squamata - - LC LC - - / - - -  

4 จิๅงหลนบຌาน Eutropis multifasciata Scincidae Squamata - - LC LC - - / - / -  

5 ตุຍกกบຌาน Gekko gecko Gekkonidae Squamata - - LC LC - / - - - -  

6 จิๅงจกหางหนาม Hemidactylus frenatus Gekkonidae Squamata - - LC LC - / - / / -  

7 งูปลิง Hypsiscopus plumbea Homalopsidae Squamata - - LC LC - - / - - -  

8 ยຌหนือ Leiolepis belliana subsp. ocellata Agamidae Squamata - - LC LC - - - / - -  

9 งูหลือม Malayopython reticulatus Pythonidae Squamata - PW LC LC II - - - - - questionnaire 

10 งูสิงบຌาน Ptyas korros Colubridae Squamata - PW NT LC - - - - - - questionnaire 

11 งูเซ Subsessor bocourti Homalopsidae Squamata - - LC LC - - - - - - questionnaire 

12 หีๅย Varanus salvator subsp. macromaculatus Varanidae Squamata - PW LC LC II / - - / /  

13 งูสงอาทิตยຏ Xenopeltis unicolor Xenopeltidae Squamata - PW LC LC - / - - - -  

Amphibians 

1 คางคกบຌาน Duttaphrynus melanostictus Bufonidae Anura - - LC LC - - - - - - questionnaire 

2 กบหนอง Fejervarya limnocharis Dicroglossidae Anura - - LC LC - - / - - /  

3 กบนา Hoplobatrachus rugulosus Dicroglossidae Anura - - LC LC - - - - - /  

4 กบบัว Hylarana erythraea Ranidae Anura - - LC LC - - / - - /  

5 อึไงอางบຌาน Kaloula pulchra Microhylidae Anura - - LC LC - - / - - -  

6 อึไงนๅำตຌา Microhyla mukhlesuri Microhylidae Anura - - LC - - - - - - /  

7 ขียดจะนา Occidozyga lima Dicroglossidae Anura - - LC LC - - - - - /  

8 ขียดทราย Occidozyga martensii Dicroglossidae Anura - - LC LC - - - - - /  

9 ปาดบຌาน Polypedates leucomystax Rhacophoridae Anura - - LC LC - - - - - /  

Total 62 PW 85 LC, 2 NT 79 LC, 4 NT,  

1 VU 

5 54 20 15 11 16 6 

Remark:  Seasonal Status; R = Resident, WV = Winter visitor, PM = Passage migrant 

 1/ Wildlife Preservation Act B.E. 2562 (2019) 

  PW refers to Protected wildlife according to the Wildlife Preservation Act B.E. 2562 (2019) 

  -  refers to not protected wildlife 

 2/ International Union Conservation of Nature; IUCN (2022) 

  NT = Near Threatened,  

  LC = Least Concern 

 3/ Thailand's Biological Resource Management Policy, as of B.E. 2560 (2017) 

  VU = Vulnerable, 

  NT = Near Threatened,  

  LC = Least Concern 

 4/ The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) 

  II  refers to Appendix II, includes species not necessarily threatened with extinction, but in which trade must be controlled in order to avoid utilization incompatible with their survival. 
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   (a) Mammals, a total of 3 species from 2 genera, 2 families, and 3 orders. 

From a survey, 1 species was recorded, Rattus sp. Among them, the squirrel genus was found, 

including Callosciurus finlaysonii, a small-sized mammal. In addition, insect-eating bats from 

Order Chiroptera were discovered during foraging at dusk. The specific species could not be 

determined. The encountered mammals in this survey demonstrated a good ability to adapt to 

human-disturbed areas, featuring agile and quick movements (Figure 3.2.1.2-7). 

 

กระรอกหลากสี (Callosciurus finlaysonii) 

Figure 3.2.1.2-7 Mammal Found During 
the Survey  

 

   (b) Birds, a total of 64 species from 53 genera, 36 families, and 16 

orders were found. Examples include Dendrocygna javanica, Anthus rufulus, Rostratula 

benghalensis, Centropus bengalensis, Mirafra erythrocephala, Ardea alba, Ploceus 

philippinus, and others. Additionally, bird predators were observed, such as Elanus 

caeruleus, Butastur liventer, and Tyto javanica. The community interviews revealed the 

presence of Mycteria leucocephala in the study area (Figure 3.2.1.2-8). 

 

   (c) Reptiles, a total of 13 species from 12 genera, 9 families, and 1 

order were found. All were encountered within the Project area. Family Gekkonidea, two 

species were identified: Hemidactylus platyurus and Gekko gecko. Family Agamidae 

included Calotes versicolor and Leiolepis belliana subsp. ocellata. Family Scincidae 

included Eutropis multifasciata. Family Cylindrophiidae included Cylindrophis ruffus. 

Family Homalopsidae included Hypsiscopus plumbea was also found, as was Xenopeltis 

unicolor from Family Xenopeltidae. The community interviews also revealed additional 

species, such as Calotes mystaceus, Varanus salvator subsp. macromaculatus, Ptyas 

korros, Subsessor bocourti, and Malayopython reticulatus (Figure 3.2.1.2-9). 

 

   (d) Amphibians, a total of 9 species from 8 genera, 5 families, and 1 

order were found. All belonged to Order Anura. Within Family Bufonidae, Duttaphrynus 

melanostictus was identified. From Family Microhylidae, Microhyla mukhlesuri and 

Kaloula pulchra were observed. Family Dicroglossidae included Occidozyga martensii, 

Occidozyga lima, Hoplobatrachus rugulosus, and Fejervarya limnocharis. Family Ranidae 

presented Hylarana erythraea, and Family Rhacophoridae included Polypedates 

leucomystax (Figure 3.2.1.2-10).  
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นกกระจิบหญา้สีเรียบ (Prinia inornata) นกกะรางหวัขวาน (Upupa epops) 

  

นกกระสาแดง (Ardea purpurea) นกเอ้ียงด่าง (Gracupica contra) 

  

นกแอ่นพง (Artamus fuscus) นกเอ้ียงหงอน (Acridotheres grandis) 

  

นกยางโทนใหญ ่(Ardea alba) นกปากห่าง (Anastomus oscitans) 

  

นกกางเขนบา้น (Copsychus saularis) นกขมิ้นนอ้ยธรรมดา (Aegithina tiphia) 
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เหยี่ยวปีกแดง (Butastur liventer) นกกาน ้าเลก็ (Microcarbo niger) 

  

นกจาบฝนปีกแดง (Mirafra erythrocephala) นกจาบคาหวัสีส้ม (Merops leschenaulti) 

  

นกพริก (Metopidius indicus) นกยางกรอกพนัธ์ุชวา (Ardeola speciosa) 

  

นกกระจอกใหญ่ (Passer domesticus) เหยี่ยวขาว (Elanus caeruleus) 

  

นกโป่งวิด (Rostratula benghalensis) นกชอ้นหอยด าเหลือบ (Plegadis falcinellus) 

Figure 3.2.1.2-8 Birds Found During the Survey 
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งูแสงอาทิตย ์(Xenopeltis unicolor) งูกน้ขบ (Cylindrophis ruffus) 

  

กิ้งก่าหวัแดง (Calotes versicolor) เห้ีย (Varanus salvator subsp. 

macromaculatus) 

  

จ้ิงจกหางหนาม (Hemidactylus frenatus) จ้ิงเหลนบา้น (Eutropis multifasciata) 

Figure 3.2.1.2-9 Reptiles Found During the Survey 
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กบบวั (Hylarana erythraea) อ่ึงอ่างบา้น (Kaloula pulchra) 

  

อ่ึงน ้าเตา้ (Microhyla mukhlesuri) เขียดจะนา (Occidozyga lima) 

  

กบหนอง (Fejervarya limnocharis) เขียดทราย (Occidozyga martensii) 

Figure 3.2.1.2-10 Amphibians Found During the Survey 

 

 2.3 Results of Survey during Migratory Bird Season 

  The bird survey of the Breeze and Shine Power Plant project was conducted 

once during the migratory bird season on November 29th, B.E. 2566 (2023). The survey 

involved direct observation and inquiries with the local residents regarding rare or 

significant wildlife species that might be found in the area (Figure 3.2.1.2-11). For the 

direct survey, the area was divided into two zones: the Project area and the study area 

within a 3-kilometer radius from the Project’s boundary. Additionally, surveys were 
conducted along the transmission line, as illustrated in Figure 3.2.1.2-12. A total of 74 bird 

species were observed, with additional 24 bird’s species were identified. 
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Figure 3.2.1.2-11 Birds Survey During Migratory Season (within the Project Area) 
 

  1) Classification of Bird Species 

   From the survey, a total of 74 bird species were observed, belonging to 

56 genera, 36 families, and 14 orders. Within the project area, 44 species were identified, 

with 30 found in agricultural areas and 33 in water source areas (Figure 3.2.1.2-12).  

 

   (a) Seasonal Status 

    In the study area, 3 km radius from the Project’s boundary, 64 
species were observed. Out of 64 species, there were 43 species that observed along the 

route of transmission line, 31 species in agricultural areas, 23 species in community areas, 

and 4 species in water source areas, as indicated in Table 3.2.1.2-12. 
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    Six migratory birds were observed; Halcyon pileate, Ficedula 

albicilla, Acrocephalus orientalis, Acrocephalus bistrigiceps, Saxicola stejnegeri, and 
Lanius cristatus. 53 species of resident birds were observed include; Anhinga 

melanogaster, Elanus caeruleus, Butastur liventer, Anthus rufulus, Microcarbo niger, 
Pycnonotus aurigaster, Anastomus oscitans, Francolinus pintadeanus, Eudynamys 

scolopaceus, Coracias benghalensis, and others.  
 

    There were 1 5  species of resident birds that are also migratory 
include; Pernis ptilorhynchus, Dicrurus leucophaeus, Dicrurus macrocercus, Amaurornis 

phoenicurus, Alcedo atthis, Mycteria leucocephala, Muscicapa dauurica, Merops 

philippinus, Hirundo rustica, Egretta garzetta, Ardea alba, Bubulcus coromandus, Lanius 

collurioides, Gallinula chloropus, and others. Furthermore, predatory birds such as the 

Elanus caeruleus, Nisaetus cirrhatus, and Pernis ptilorhynchus were also found in the area. 

 

   (b) Conservation Status and Legal Status 

    Regarding the conservation status and legal status of the surveyed 

birds, a summary can be drawn as shown in Table 3.2.1.2-12, with the following details: 

 

    According to the Wildlife Conservation and Protection Act B.E. 

2562 (2019), a total of birds 68 species of protected wildlife were found, including 

Tachybaptus ruficollis, Streptopelia tranquebarica, Acridotheres grandis, Vanellus 

indicus, Passer flaveolus, Lonchura atricapilla, Halcyon smyrnensis, Gracupica 

nigricollis, Merops philippinus, and Psilopogon haemacephalus 
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Table 3.2.1.2-12 

List of Names, Abundance and Status of Birds in the Study Area 

No. Thai Name Scientific Name Family Order Seasonal Status 
Wildlife 

Preservation Act 1/ 
IUCN 2023 2/ ONEP 3/ CITES 4/ 

Study area Project area 

Transmission lines agricultural 
Water 

source 
community agricultural  

Puddle of 

water 

1 เหยี่ยวขาว Elanus caeruleus Accipitridae Accipitriformes R PW LC LC II - - - - - / 

2 เหยี่ยวปีกแดง Butastur liventer Accipitridae Accipitriformes R PW LC LC II / - - - - - 

3 เหยี่ยวผ้ึง Pernis ptilorhynchus Accipitridae Accipitriformes R/WV/PM PW LC LC II - / - - - - 

4 นกเขาใหญ่ Spilopelia chinensis Columbidae Columbiformes R - LC LC - / - - / / / 

5 นกเขาไฟ Streptopelia tranquebarica Columbidae Columbiformes R PW LC LC - / - - / - - 

6 นกเขาชวา Geopelia striata Columbidae Columbiformes R - LC LC - / / - / / / 

7 นกเดา้ดินทุ่งเล็ก Anthus rufulus Motacillidae Passeriformes R PW LC LC - - - - / / / 

8 นกเป็ดผีเล็ก Tachybaptus ruficollis Podicipedidae Podicipediformes R PW LC LC - - - / - - - 

9 นกเอี้ยงด่าง Gracupica contra Sturnidae Passeriformes R PW LC LC - / - - - / - 

10 นกเอี้ยงสาริกา Acridotheres tristis Sturnidae Passeriformes R PW LC LC - / - - - - - 

11 นกเอี้ยงหงอน Acridotheres grandis Sturnidae Passeriformes R PW LC LC - / - - - / - 

12 นกแซงแซวสีเทา Dicrurus leucophaeus Dicruridae Passeriformes R/WV PW LC LC - / - - - - - 

13 นกแซงแซวหางปลา Dicrurus macrocercus Dicruridae Passeriformes R/WV PW LC LC - / / - / / / 

14 นกแอ่นตาล Cypsiurus balasiensis Apodidae Caprimulgiformes R PW LC LC - - - - - / / 

15 นกแอ่นบา้น Apus affinis Apodidae Caprimulgiformes R PW LC LC - - - - - / / 

16 นกแอ่นพง Artamus fuscus Artamidae Passeriformes R PW LC LC - / - - / / / 

17 นกโพระดกธรรมดา Psilopogon lineatus Megalaimidae Piciformes R PW LC LC - - - - - - / 

18 นกกระแตแตแ้วด้ Vanellus indicus Charadriidae Charadriiformes R PW LC LC - / / - - - / 

19 นกกระจอกใหญ ่ Passer domesticus Passeridae Passeriformes R PW LC LC - - / - / / - 

20 นกกระจอกตาล Passer flaveolus Passeridae Passeriformes R PW LC LC - - - - / / - 

21 นกกระจอกบา้น Passer montanus Passeridae Passeriformes R - LC LC - - - - / - - 

22 นกกระจาบธรรมดา Ploceus philippinus Ploceidae Passeriformes R PW LC LC - - / - - - - 

23 นกกระจิบธรรมดา Orthotomus sutorius Cisticolidae Passeriformes R PW LC LC - - - - - / - 

24 นกกระจิบหญา้ทอ้งเหลอืง Prinia flaviventris Cisticolidae Passeriformes R PW LC LC - - / - - - / 

25 นกกระจิบหญา้สีเรียบ Prinia inornate Cisticolidae Passeriformes R PW LC LC - / - - - / / 

26 นกกระต๊ิดขี้หมู Lonchura punctulata Estrildidae Passeriformes R PW LC LC - / / - / - - 

27 นกกระต๊ิดตะโพกขาว Lonchura striata Estrildidae Passeriformes R PW LC LC - / - - - - - 

28 นกกระต๊ิดสีอิฐ Lonchura atricapilla Estrildidae Passeriformes R PW LC LC - - - - - - / 

29 นกกระทาทุ่ง Francolinus pintadeanus Phasianidae Galliformes R PW LC LC - - - - - /   

30 นกกวกั Amaurornis phoenicurus Rallidae Gruiformes R/WV PW LC LC - - - - - - / 

31 นกกะเต็นนอ้ยธรรมดา Alcedo atthis Alcedinidae Coraciiformes R/WV PW LC LC - - - / - - / 

32 นกกะเต็นหัวด า Halcyon pileate Alcedinidae Coraciiformes WV PW LC 
VU 

  
- / 

- - - - - 

33 นกกะเต็นอกขาว Halcyon smyrnensis Alcedinidae Coraciiformes R PW LC LC - / / - - - / 

34 นกกะปูดใหญ่ Centropus bengalensis Cuculidae Cuculiformes R PW LC LC - / / - - / / 

35 นกกาเหว่า Eudynamys scolopaceus Cuculidae Cuculiformes R PW LC LC - / / - / / / 

36 นกกางเขนบา้น Copsychus saularis Muscicapidae Passeriformes R PW LC LC - / - - / - - 

37 นกกาน ้าเล็ก Microcarbo niger Phalacrocoracidae Suliformes R - LC LC - / / - - / / 

38 นกกาบบวั Mycteria leucocephala Ciconiidae Ciconiiformes R/WV PW LC NT - - / - - - - 

39 นกกิ้งโครงคอด า Gracupica nigricollis Sturnidae Passeriformes R PW LC LC - / - - - - - 

40 นกกินปลีอกเหลือง Cinnyris jugularis Nectariniidae Passeriformes R PW LC LC - / - - / - / 

41 นกขม้ินนอ้ยธรรมดา Aegithina tiphia Aegithinidae Passeriformes R PW LC LC - - / - - - - 

42 นกจบัแมลงคอแดง Ficedula albicilla Muscicapidae Passeriformes WV PW LC LC - / - - - - - 

43 นกจบัแมลงสีน ้าตาล Muscicapa dauurica Muscicapidae Passeriformes R/WV PW LC LC - - - - / - - 

44 นกจาบคาเล็ก Merops orientalis Meropidae Coraciiformes R PW LC LC - / / - / / / 

45 นกจาบคาหัวเขียว Merops philippinus Meropidae Coraciiformes R/WV PW LC LC - / - - - - - 

46 นกจาบฝนปีกแดง Mirafra erythrocephala Alaudidae Passeriformes R PW LC LC - / / - - / / 

47 นกตะขาบทุ่ง Coracias benghalensis Coraciidae Coraciiformes R PW LC LC - / / - - - / 

48 นกตีทอง Psilopogon haemacephalus Megalaimidae Piciformes R PW LC LC - - - - / - - 

49 นกนางแอ่นบา้น Hirundo rustica Hirundinidae Passeriformes R/WV PW LC LC - / / - - / / 

50 นกปรอดคอลาย Pycnonotus finlaysoni Pycnonotidae Passeriformes R PW LC LC - - - - / - - 

51 นกปรอดสวน Pycnonotus blanfordi Pycnonotidae Passeriformes R PW LC LC - / / - / - - 

52 นกปรอดหนา้นวล Pycnonotus goiavier Pycnonotidae Passeriformes R PW LC LC - - - - / - - 
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Table 3.2.1.2-12 

List of Names, Abundance and Status of Birds in the Study Area 

No. Thai Name Scientific Name Family Order Seasonal Status 
Wildlife 

Preservation Act 1/ 
IUCN 2023 2/ ONEP 3/ CITES 4/ 

Study area Project area 

Transmission lines agricultural 
Water 

source 
community agricultural  

Puddle of 

water 

53 นกปรอดหัวสีเขม่า Pycnonotus aurigaster Pycnonotidae Passeriformes R PW LC LC - / / - - / - 

54 นกปากห่าง Anastomus oscitans Ciconiidae Ciconiiformes R - LC LC - - / - - - / 

55 นกพงใหญ่พนัธ์ุญี่ปุ่ น Acrocephalus orientalis Acrocephalidae Passeriformes WV PW LC LC - - / - - - - 

56 นกพงคิ้วด า Acrocephalus bistrigiceps Acrocephalidae Passeriformes WV PW LC LC - - / - - / / 

57 นกพริก Metopidius indicus Jacanidae Charadriiformes R PW LC LC - - - / - - - 

58 นกพิราบป่า Columba livia Columbidae Columbiformes R - - LC - / / - / / / 

59 นกยอดขา้วหางแพนลาย Cisticola juncidis Cisticolidae Passeriformes R PW LC LC - / - - - /   

60 นกยอดหญา้หลงัด า Saxicola jerdoni Muscicapidae Passeriformes R PW LC LC - / - - - - / 

61 นกยอดหญา้หัวด า Saxicola stejnegeri Muscicapidae Passeriformes WV PW LC LC - - - - - / / 

62 นกยางเปีย Egretta garzetta Ardeidae Pelecaniformes WV/R PW LC LC - / / - - - - 

63 นกยางโทนใหญ่ Ardea alba Ardeidae Pelecaniformes R/WV PW LC LC - / / - - / / 

64 นกยางโทนนอ้ย Ardea intermedia Ardeidae Pelecaniformes R/WV PW LC LC - / / - - / / 

65 นกยางกรอกพนัธ์ุชวา Ardeola speciosa Ardeidae Pelecaniformes R PW LC LC - / / - - / - 

66 นกยางควาย Bubulcus coromandus Ardeidae Pelecaniformes WV/R PW LC LC - / / - - / - 

67 นกสีชมพูสวน Dicaeum cruentatum Dicaeidae Passeriformes R PW LC LC - / / - / - - 

68 นกอ้ายงั่ว Anhinga melanogaster Anhingidae Suliformes R PW NT NT - - - - - - / 

69 นกอีเสือสีน ้าตาล Lanius cristatus Laniidae Passeriformes WV PW LC LC - / / - - / / 

70 นกอีเสือหลงัแดง Lanius collurioides Laniidae Passeriformes R/WV PW LC LC - / - - - - - 

71 นกอีแพรดแถบอกด า Rhipidura javanica Rhipiduridae Passeriformes R PW LC LC - / - - / - - 

72 นกอีล  ้า Gallinula chloropus Rallidae Gruiformes R/WV PW LC LC - - - / - - - 

73 นกอีวาบตัก๊แตน Cacomantis merulinus Cuculidae Cuculiformes R PW LC LC - - - - / - - 

74 อีกา Corvus macrorhynchos Corvidae Passeriformes R PW LC LC - / - - - - - 

Total 
53 R, 6 WV, 14 R/WV, 

1 R/WV/PM 
68 PW 72 LC, 1 NT 

71 LC, 2 NT, 

1 VU 
3 II 43 31 4 23 30 33 

Remark:  Seasonal Status; R = Resident, WV = Winter visitor, PM = Passage migrant 

 1/ Wildlife Preservation Act B.E. 2562 (2019) 

  PW refers to Protected wildlife according to the Wildlife Preservation Act B.E. 2562 (2019) 

  -  refers to not protected wildlife 

 2/ International Union Conservation of Nature; IUCN (2022) 

  VU = Vulnerable 

  NT = Near Threatened,  

  LC = Least Concern 

 3/ Thailand's Biological Resource Management Policy, as of B.E. 2560 (2017) 

  VU = Vulnerable, 

  NT = Near Threatened,  

  LC = Least Concern 

 4/ The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) 

  II  refers to Appendix II, includes species not necessarily threatened with extinction, but in which trade must be controlled in order to avoid utilization incompatible with their survival. 
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นกกะเต็นน้อยธรรมดา (Alcedo atthis) เหยี่ยวผึง้ (Pernis ptilorhynchus) 

  
นกเป็ดผีเล็ก (Tachybaptus ruficollis) นกเขาชวา (Geopelia striata) 

  
นกกาบบัว (Mycteria leucocephala) นกตีทอง (Psilopogon haemacephalus) 

 

 
นกปากห่าง (Anastomus oscitans) นกกะเต็นอกขาว (Halcyon smyrnensis) 

  
นกจาบคาหัวสีส้ม (Merops leschenaulti) นกกินปลีอกเหลือง (Cinnyris jugularis) 
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เหยี่ยวปีกแดง (Butastur liventer) นกกระแตแต้แว้ด (Vanellus indicus) 

  
นกจาบฝนปีกแดง (Mirafra erythrocephala) นกกระจิบหญ้าสีเรียบ (Prinia inornata) 

  
นกเอีย้งด่าง (Gracupica contra) นกยางปีย (Egretta garzetta) 

  

นกกระติ๊ดขีห้มู (Lonchura punctulata) เหยี่ยวขาว (Elanus caeruleus) 

  
นกแอ่นพง (Artamus fuscus) นกกะปูดใหญ่ (Centropus bengalensis) 

Figure 3.2.1.2-12 Birds Found During the Survey in Project Area  
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 2.4 Potential Impacts 

  Loss of Habitat: 

  In the Project area, the majority of land utilization is agricultural area. 

Wildlife inhabiting this area, either for feeding or living, can adapt to the land utilization. 

Within the 3-kilometer radius from the Project’s boundary, there is also a significant 
amount of agricultural land, providing wildlife with opportunities for sustenance and 

reproduction. However, during the survey in this area, some species were identified with a 

conservation status of Near Threatened (NT) and Vulnerable (VU). An example is the 

Anhinga melanogaster, a non-breeding visitor or winter visitor that is not commonly 

observed. It requires water sources for foraging, displaying a preference for small-sized 

fish primarily found in shallow waters. After catching prey, it perches on dry branches or 

trees near the water surface, drying its wings. The Anhinga melanogaster, being dependent 

on water bodies and trees along the water, necessitates suitable habitats for its survival 

(Mongkol, B.E. 2546 (2003)). With construction and operation of the Project, the Anhinga 

melanogaster could still find foraging opportunities in the surrounding areas, as the 

environment remains agriculturally influenced and maintains accessible water sources. 

 

  Collision with Transmission Line:  

  From the survey conducted in the area, six migratory bird species were 

identified, Halcyon pileata, Ficedula albicilla, Acrocephalus orientalis, Acrocephalus 

bistrigiceps, Saxicola stejnegeri, and Lanius cristatus. Additionally, predatory birds were also 

observed, such as Elanus caeruleus, Butastur liventer, and Pernis ptilorhynchus, in the area.  

 

  In addition, from questioning the people residing along the Project's 

transmission line those who living near existing transmission lines, it was found that 

commonly encountered bird species include the Little Egret and Asian Openbill. These are 

typically found in areas where land is utilized for rice cultivation. Small-sized birds like 

the Common Tailorbird and Zebra Dove are often seen perching on power lines.  

 

 2.5 Existence of Concerned Wildlife Species  

  According to the proximity report generated from IBAT, there were 5 

endangered species within 50 kilometers of the Project site, namely Asian Elephant 

(Elephas maximus), Greater Adjutant (Leptoptilos dubius), Green Peafowl (Pavo muticus), 

Southeast Asian Box Turtle (Cuora amboinensis), and Steppe Eagle (Aquila nipalensis). 

Based on the expert judgement, the project’s location which is a modified habitat that 
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dedicated to agricultural area for a long time, COT decided to study all above 5 endangered 

species plus Milky Stork (Mycteria cinerea). 

 

  Document review of the habitats of six wildlife species, including Elephas 

maximus, Cuora amboinensis, Aquila nipalensis, Pavo muticus, Leptoptilos dubius, and 

Mycteria cinerea were conducted. The results of the review are as follows: 

 

  1) The Asian Elephant (Elephas maximus)  
   The Asian Elephant is a large, milk-feeding mammal classified as 

Endangered (EN) according to the Office of Natural Resources and Environmental Policy 

and Planning (B.E. 2560 (2017)).  It has a foraging and living range of 184-407 square 

kilometers. The gestation period for elephants is 22 months, and they give birth to one calf 

at a time, with each calving occurring every four years. Harmful factors to the calf 

population include death after birth, predation by natural predators, and aggression by male 

elephants outside the herd. These serve as natural control mechanisms for the elephant 

population. Asian Elephants inhabit various ecosystems, including grasslands, mixed 

deciduous forests, dry evergreen forests, and human agricultural areas. They are 

predominantly found in the wild rather than in community areas (WCS Thailand, 2007; 

Pratumthong & Khlaipet, 2022). 

 

   From the survey, no elephants were found in the project area. However, 

the Asian elephant still has populations dispersed in various national parks and wildlife 

sanctuaries across Thailand. The location where elephants are most commonly observed 

near the Project area is in Kanchanaburi Province (Srinakarin Dam National Park), 

approximately 190 kilometers. Additionally, elephants have been sighted in the adjacent 

area in Phetchaburi Province (Kaeng Krachan National Park), approximately 224 

kilometers. The specific locations where Asian elephants were spotted are illustrated in 

Figure 3.2.1.2-13 (Thbif, B.E. 2566 (2023)). 
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Figure 3.2.1.2-13 Location of 
Sighting Asian Elephants in 
Thailand  
Source: https://thbif.onep.go.th/ 

 

  2) The SEA Box Turtle (Cuora amboinensis)  
  The SEA Box Turtle is classified as Near Threatened (NT) according to the 

Office of Natural Resources and Environmental Policy and Planning (ONEP) B.E. 2560 

(2017), and it is also categorized as Near Threatened (EN) according to the IUCN. The 

population has decreased, and one of the causes is hunting for food (IUCN, 2022).  In 

Thailand, it is commonly found in the central and southern regions, particularly near water 

bodies in lowland areas, such as ponds, rice fields, canals, rivers, and sometimes even in 

mountain streams. However, based on the surveys and inquiries conducted in the project 

area and study area, the SEA Box Turtle has not been observed. 

 

  However, sightings of the SEA Box Turtle are still reported in Thailand. 

The highest number of sightings near the Project area is in Kanchanaburi Province 

(Srinakarin Dam National Park), approximately 190 kilometers. Additionally, sightings 

have been recorded in the adjacent area in Nakhon Sawan Province (rice fields in Wat Sai 
Sub-district, Mueang Nakhon Sawan District), approximately 95 kilometers. Specific 

locations where the Southeast Asian box turtle was observed are illustrated in Figure 

3.2.1.2-14 (Thbif, B.E. 2566 (2023)). 
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Figure 3.2.1.2-14 Location of 
Sighting the SEA Box Turtle in 
Thailand  
Source: https://thbif.onep.go.th/ 

 

  3) The Steppe Eagle (Aquila nipalensis)  
   The Steppe Eagle is a winter visitor or a wandering bird that is difficult 

to find (Jarujin et al., 2022). It is classified as Near Threatened (NT) according to the Office 

of Natural Resources and Environmental Policy and Planning (ONEP) B.E. 2560 (2017), 

and it is also categorized as Endangered (EN) according to the IUCN. This eagle searches 

for food in open areas, fields, or agricultural areas. From the foraging habitat characteristics 

of the Steppe Eagle and the features of its hunting flight, the Project area and its vicinity 

exhibit an open landscape, including fields, or agricultural areas that are suitable for 

foraging.  

 

  In Thailand, there have been reports of sightings of the Steppe Eagle, with 

the highest number of sightings near the Project area being in Chai Nat Province (Khao 

Khayai Mountain), approximately 50 kilometers. Additionally, sightings have been 

recorded in the adjacent area in Lopburi Province (Wat Kroen Ka Thin), approximately 75 

kilometers. Specific locations where the Steppe Eagle was observed are illustrated in 

Figure 3.2.1.2-15 (eBird, 2023). 
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Figure 3.2.1.2-15 Location of Sighting the Steppe Eagle in Thailand  
Source: https://ebird.org/home 

 

  4) The Green Peafowl (Pavo muticus)  
   The Green Peafowl is classified as Endangered (EN) according to the 

Office of Natural Resources and Environmental Policy and Planning (ONEP) B.E. 2560 

(2017). It inhabits Deciduous forests and Mixed deciduous forests, often found near sandy 

beaches or open areas close to water sources for mating. It is a resident bird, challenging 

to find, and is occasionally observed in specific areas (Jarujin et al., B.E. 2561 (2022)). The 

Green Peafowl will be limited in an area where ecosystem suitable for living and breeding. 

It can only be seen in protected forests or national parks. Therefore, the Green Peafowl 

cannot be easily found. 

 

   However, there have also been sightings of the green peafowl scattered 

throughout Thailand. The most frequent sightings near the project area are in Uthai Thani 

Province (Huai Kha Khaeng Wildlife Sanctuary), approximately 95 kilometers and 

Kanchanaburi Province (Erawan National Park), approximately 95 kilometers. The 

sightings area is illustrated in Figure 3.2.1.2-16 (ebird, 2023). 
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Figure 3.2.1.2-16 Location of Sighting the Green Peafowl in Thailand  
Source: https://ebird.org/home 

 

 (5) The Greater Adjutant (Leptoptilos dubius)  
  The Greater Adjutant is an extremely rare and critically endangered species 

according to the Office of Natural Resources and Environmental Policy and Planning 

(ONEP) B.E. 2560 (2017). The main cause of its critical status is the loss of nesting areas 

due to urban expansion, leading to the felling of large trees. Additionally, the greater 

adjutant has a negative perception among local people as it is considered a dirty bird. This 

perception arises from its scavenging behavior for carcasses and food scraps in garbage 

dumps. When building nests on large trees near homes, the stork emits a foul odor, and its 

droppings can dirty the surroundings, leading locals to discourage the presence of Greater 

Adjutant near their homes (The Cornell Lab, 2021). 
 

  Nevertheless, there have also been sightings of the Greater Adjutant 

distributed in Thailand. The most frequent sightings near the project area are in Lopburi 

Province, approximately 117 kilometers, and Phra Nakhon Si Ayutthaya Province, 

approximately 101 kilometers. The Greater Adjutant sightings are depicted in Figure 

3.2.1.2-17 (ebird, 2023). 
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Figure 3.2.1.2-17 Location of Sighting the Greater Adjutant in Thailand  
Source: https://ebird.org/home 

 

 (6) The Milky Stork (Mycteria cinerea)  
  The Milky Stork is a species that is critically endangered (CR) with a very 

small population in Thailand, estimated to be around 15 individuals. They are found in 

limited numbers in the southern region, and Samut Prakan Province. Their habitat includes 

wetland areas such as marshes, ponds, and reservoirs in the western Gulf of Thailand and 

wetland areas in the northeastern region. 

 

  In Thailand, there have been no documented instances of Milky Storks 

laying eggs. However, in Java, Indonesia, they have been observed nesting alongside other 

birds such as Microcarbo niger and Anhinga melanogaster. They lay 2-4 eggs per clutch. 

Threats to their population include encroachment for agricultural purposes, the expansion 

of human settlements, resulting in the loss of nesting areas, and illegal hunting and trading 

(Wildlife Research Group, B.E. 2559 (2016)). 

 

  Nevertheless, there have also been sightings of the Milky Stork dispersed in 

Thailand. The most frequent sightings near the Project area are in Sing Buri Province, 

approximately 55 kilometers, and Nakhon Nayok Province, approximately 171 kilometers. 

The Milky Stork sightings are depicted in Figure 3.2.1.2-18 (ebird, 2023). 
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Figure 3.2.1.2-18 Location of Sighting the Milk Stork in Thailand  
Source: https://ebird.org/home 

 

  From the survey conducted in the Project area and the study area, which is 

predominantly agricultural land consisting of rice fields, sugarcane plantations, cassava 

plantations, and human residential areas, the identified area is not suitable for the survival 

of the six wildlife species. This is due to various factors such as the land not being forested, 

sandy areas near water sources, inadequate territory size for sustaining life, insufficient 

food sources, human disturbances, loss of nesting areas, and a high risk of predation 

resulting in a complete absence of these animals in the area of Doem Bang Nang Buat 

District, Suphanburi Province. 

 

3.2.2 Aquatic Ecology 

 The nearest surface water source of the Project is Huai Hin. It is located 

approximately 100 meters away from the Project area. The water flows from the west to 

the east of the Project area. A survey conducted on May 5th, B.E. 2566 (2013) revealed that 

Huai Hin is a seasonal water source, and it remains dry throughout the year, especially 

during the dry season. There are only a few spots with slightly deeper areas compared to 

other parts where water is stagnant (Figure 3.1.6-2). Sampling methods of phytoplankton, 

zooplankton and benthos. Details are as follows:  
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 (1) Sampling Methods  

 

  1) Phytoplankton 

   Phytoplankton samples were collected from 20-liter water from the 

water surface (about 0-30 cm. depth) and poured into 20-micron-mesh-plankton nets. The 

samples were placed in a sampling bottle and maintained by adding neutralizing 

formaldehyde solution. The concentration of formaldehyde in the samples was 5% by 

volume. After that, the samples were analyzed and counted at the laboratory. 

 

  2) Zooplankton 

   Zooplankton samples were collected by 70-micron-mash and 45-mm-

diameter-mouth zooplankton nets. The samples were dragged vertically from the 

designated depth to the water surface. The samples were placed in a sampling bottle and 

maintained by adding neutralizing formaldehyde solution. The concentration of 

formaldehyde in the sample was equal to 5 % by volume. After that, the samples were 

analyzed and counted at the laboratory.  

 

   The density of phytoplankton is in units/m3. Zooplankton is in units/ 

m3. The analysis of document type is based on Ladda (1999), Smith (1950), Mizuno (1969), 

Carr and Whitton (1973), and Bold and Wynne (1978). 

 

   After analyzing the species and plankton density of each station, the 

species diversity index was estimated from the following formula:  

 H =      

1963)  Weaver, ( )/( l )/(
1


=

−
s

i

ii andShannonnnnnn

 

   Where,  H = Diversity Index 

      s = Number of plankton species  

      n = Total number of plankton species 

      ni = Number of each plankton species 

 

   Species diversity indicates water quality according to the following 

standards (Wilhm and Dorris, 1968). 

   H < 1.0 Low water quality – Organisms cannot live. 

   H = 1.0-3.0 Fair water quality – Organisms can live. 

   H >  3.0 Good to Very good water quality – It is appropriate for 

organisms.  
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  3) Benthos 

   Sample collection of benthos used a 15*15 centimeter Ekman Dredge. 

Sediment samples were collected at a 13-centimeter depth of the soil surface. Samples were 

collected 3 times per station (total area 0.75 sq. ft.). Unwanted scrap materials were 

separated by a 1.0 and 0.5mm mesh sieve. The benthos remaining on the sieve were 

collected in a sampling bottle and maintained by adding neutralizing formaldehyde. The 

concentration of formaldehyde in the sample was 5% by volume. After that, the samples 

were analyzed and counted at the laboratory.   

 

  Analysis of benthic species is based on the documents of Prachuap (1982), 

Supavadee (1982), Saowapa (1985), Brinkhurst (1971), Brandt (1974), Merritt and 

Cummins (1984), and Williams and Felmate (1992). 

 

 (2) Results and Discussion 

  Aquatic ecology was conducted on October 30th, B.E.2566 (2023). The 

result of sampling can be shown in Table 3.1.6.1 to Table 3.1.6-3. 

 

  1) SW1 Huai Hin (from the Project to the west) 

   Phytoplankton: A total of 18 phytoplankton species are found. The 

species diversity shows that the diversity index is 2.10, and the density is 5,322 cells/m2 

means that this is good to very good water quality that appropriate for organisms. 

   Zooplankton: A total of 5 zooplankton species are found. The species 

diversity shows that the diversity index is 1.23, and the density is 72 individual/m2 means 

that this is good to very good water quality that appropriate for organisms. 

   Benthos: A total of 4 benthos species are found. The species diversity 

shows that the diversity index is 1.39, and the density is 60 individuals/m2. 

 

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

   Phytoplankton: A total of 21 phytoplankton species are found. The 

species diversity shows that the diversity index is 2.62, and the density is 1,734 cells/m3 

means that this is good to very good water quality that appropriate for organisms. 

   Zooplankton: A total of 3 zooplankton species are found. The species 

diversity shows that the diversity index is 0.58, and the density is 102 individuals/m3 means 

that this is good to very good water quality that appropriate for organisms. 

   Benthos: A total of 3 benthos species are found. The species diversity 

shows that the diversity index is 1.04, and the density is 60 individuals/m2. 
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  3) SW3 Huai Hin (from the Project to the east) 

   Phytoplankton: A total of 9 phytoplankton species are found. With a 

total density of 1,032 unit/liter. The species diversity shows that the diversity index is 1.94, 

and the density is 1,032 cells/m3 means that this is good to very good water quality that 

appropriate for organisms. 

   Zooplankton: A total of 3 zooplankton species are found. The species 

diversity shows that the diversity index is 0.66, and the density is 84 individuals/m3 means 

that this is good to very good water quality that appropriate for organisms. 

   Benthos: A total of 1 benthos species are found. The species diversity 

shows that the diversity index is 0.00 and the density is 15 individuals/m2. 
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Table 3.1.6-1 

Phytoplankton 

Parameter Unit 
Sampling Point 

SW.1 SW.2 SW.3 

Phylum Cyanophyta     

 Class  Cyanophyceae (สาหร่ายสีเขียวแกมน ้าเงิน)     

  Order Oscillatoriales     

   Family  Oscillatoriaceae      

    Oscillatoria sp. cells/m3 42 48 0 

  Order  Nostocales      

   Family Nostocaceae     

    Anabaena sp. cells/m3 6 0 0 

Phylum Chlorophyta     

 Class  Chlorophyceae (สาหร่ายสีเขียว)     

  Order Chlamydomonadales     

   Family Volvocaceae     

    Pandorina morum (Muller) Bory cells/m3 90 18 0 

    Volvox sp. cells/m3 0 72 0 

  Order Sphaeropleales     

   Family Hydrodictyaceae      

    Pediastrum tetras (Ehrenberg) Ralfs cells/m3 0 6 0 

 Class Trebouxiophyceae     

  Order Chlorellales     

   Family Oocystaceae     

    Oocystis sp. cells/m3 42 0 0 

Phylum Charophyta     

 Class Zygnematophyceae     

  Order Zygnematales     

   Family Zygnemataceae     

    Spirogyra sp. cells/m3 0 30 0 
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Parameter Unit 
Sampling Point 

SW.1 SW.2 SW.3 

Phylum Euglenophyta     

 Class Euglenophyceae (ยูกลีนอยด)์     

  Order Euglenales     

   Family Euglenaceae     

    Euglena acus Ehrenberg cells/m3 810 150 84 

    Euglena oxyuris Schmarda   cells/m3 18 48 0 

    Euglena sp. cells/m3 372 66 90 

    Strombomonas gibberosa (Playfair) Deflandre cells/m3 30 60 72 

    Strombomonas praeliaris (Palmer) Deflandre cells/m3 0 24 0 

    Trachelomonas hispida (Perty) Stein cells/m3 984 66 78 

    Lepocinclis fusiformis (Carter) Lemmermann cells/m3 66 132 0 

    Lepocinclis ovum (Ehrenberg) Lemmermann cells/m3 1,146 390 168 

    Lepocinclis salina Fritsch cells/m3 42 0 12 

    Phacus acuminatus Strokes  cells/m3 30 36 0 

    Phacus hamatus Pochmann cells/m3 1,104 84 54 

    Phacus helikoides Pochmann cells/m3 228 222 324 

    Phacus longicauda (Ehrenberg) Dujardin cells/m3 42 48 0 

    Phacus ranula Pochmann cells/m3 0 18 0 

    Phacus tortus (Lemmermann) Skvortzov  cells/m3 12 48 0 

Phylum Bacillariophyta     

 Class Bacillariophyceae (ไดอะตอม)     

  Order Bacillariales     

   Family Naviculaceae     

    Navicula sp. cells/m3 0 12 0 

Phylum Dinophyta     

 Class Dinophyceae (ไดโนแฟลเจลเลต)     

  Order Peridiniales     

   Family Peridiniaceae     

    Peridinium sp. cells/m3 258 156 150 

Density (Unit/L) 5,322 1,734 1,032 

Number (species) 18 21 9 

Diversity Index (H) 2.10 2.62 1.94 
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Table 3.1.6-2 

Zooplankton 

Parameter Unit 
Sampling Point 

SW.1 SW.2 SW.3 

Phylum Rotifera (โรติเฟอร)์     

 Class Monogononta     

  Order Ploima     

   Family Lepadellidae     

    Colurella sp. Ind/m3 0 0 6 

    Lepadella sp. Ind/m3 6 0 0 

   Family Lecanidae     

    Lecane bulla (Gosse) Ind/m3 42 0 0 

    Lecane luna (O.F. Mueller) Ind/m3 6 0 0 

    Lecane papuana (Murray) Ind/m3 6 0 0 

    Lecane sp. Ind/m3 0 0 12 

   Family Trichocercidae      

    Trichocerca sp. Ind/m3 0 6 0 

   Family Synchaetidae     

    Polyarthra sp. Ind/m3 0 84 66 

  Order Flosculariacea      

   Family Testudinellidae      

    Testudinella patina (Hermann) Ind/m3 12 0 0 

Phylum Arthropoda     

 Subphylum Crustacea     

  Class Maxillopoda     

   Subclass Copepoda (โคพีพอด)     

     Copepod nauplius Ind/m3 0 12 0 

Density (Ind/:) 72 102 84 

Number (Species) 5 3 3 

Diversity Index (H) 1.23 0.58 0.66 
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Table 3.1.6-3 

Benthos 

Parameter Unit 
Sampling Point 

SW.1 SW.2 SW.3 

Phylum Arthropoda        

 Class Insecta        

  Odonata        

   Family Macromiidae        

    Marcromia sp. Ind/m2 15 0 0 

  Order Hemiptera        

   Family  Belosomatidae        

    Diplonychus sp. Ind/m2 0 0 15 

Phylum Mollusca        

 Class Gastropoda        

  Order Hygrophila        

   Family Lymnaeidae        

    Lymnaea auricularis swinhoei Ind/m2 0 30 0 

   Family Planobidae        

    Indoplanorbis exutus Ind/m2 0 15 0 

  Order Mesogastrpoda        

   Family Viviparidae        

    Filopaludina martensi martensi Ind/m2 15 0 0 

    Filopaludina filosa Ind/m2 15 15 0 

    Filopaludina sp. Ind/m2 15 0 0 

Density (Ind./m2) 60 60 15 

Number (Species) 4 3 1 

Diversity Index (H) 1.39 1.04 0.00 
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3.3 QUALITY OF LIFE VALUES 

 

3.3.1 Social Information  
 The Project is located in Nong Krathum Sub-district, Doem Bang Nang Buat 

District, Suphanburi Province. The comprehensive study of the socio-economic landscape 

will be carried out at the sub-district levels. The data were collected from relevant 

government agencies, specifically focusing on local administrative agencies within the 

study area, particularly the local government organizations. The intention was to provide a 

comprehensive examination of the socio-economic information of the study area from 

various perspectives. 

 

 The study area covers a radius of 3 kilometers from the Project location, as 

depicted in Figure 3.3.1-1. It encompasses the jurisdictional regions of Nong Krathum 

Sub-district Municipality, Bo Kru Sub-district Administrative Organization, Doem Bang 

Nang Buat District, and Nong Makhamong Sub-district Administrative Organization, Dan 

Chang District, Suphanburi Province. The details are as follows: 

 

 (1) Provincial-Level Social and Economic Conditions 

  Suphanburi Province is divided into 10 districts and 110 sub-districts. The 

local administration includes 1 Provincial Administrative Organization, 2 Municipalities, 

44 Sub-district Municipalities, and 80 Sub-district Administrative Organizations, totaling 

127 organizations. As of the year B.E. 2565 (2022), the population of Suphanburi Province 

was 606,593 people, consisting of 312,999 females and 293,594 males. (Table 3.3.1-1) 

 

Table 3.3.1-1 

Number of Population by the District of Suphanburi Province 

District Male Female Total 

Mueang Suphanburi 50,608 56,183 106,791 

Doem Bang Nang Buat 19,719 21,195 40,914 

Dan Chang 30,278 31,076 61,354 

Bang Pla Ma 28,090 29,649 57,739 

Si Prachan 18,966 20,786 39,752 

Don Chedi 19,463 20,842 40,305 

Song Phi Nong 53,693 55,902 109,595 

Sam Chuk 18,845 20,417 39,262 

U Thong 31,405 33,233 64,638 

Nong Ya Sai 22,527 23,716 46,243 

Total 293,594 312,999 606,593 

Source: Registration Administration Office, Department of Provincial Administration, Ministry 

of Interior (August 2023) 
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  According to the summarized provincial report of Suphanburi in the year 

B.E. 2566 (2023), the gross domestic product of the province was valued at 890,628 million 

Baht in the year B.E. 2563 (2020), a decrease from the 2,417 million Baht in the year B.E. 

2562 (2019). In the agricultural sector, the value was 24,309 million Baht, and in non-

agricultural sectors, the value was 65,319 million Baht. 

 

  1) Agriculture 

   The majority of the population in Suphanburi Province is engaged in 

agriculture. Rice is cultivated in the following areas: Bang Pla Ma District with 196,780 

rai, Mueang Suphanburi District with 173,792 rai, and Doem Bang Nang Buat District with 

160,400 rai. For field crops, the highest cultivation is found in Dan Chang District, and for 

fruit trees, it is most prominent in Mueang Suphanburi District. The significant economic 

crops include rice, animal feed corn, cassava, and rubber. 

 

  2) Employment 

   The Provincial Labour Office of Suphanburi has conducted a survey on 

the employment situation of the population, categorized by employment status. According 

to the labor situation in Suphanburi Province, there are 724,880 people within the working 

age group of 15 years and above. Among them, 447,815 people are employed, 4,990 people 

are unemployed, and 6,261 people are seasonally unemployed. On the other hand, 265,814 

people are not part of the labor force. As for foreign workers in the province who are 

permitted to work, there are a total of 10,974 individuals. They consist of 9,353 Myanmar 

nationals, 506 Lao nationals, and 1,115 Cambodian nationals. 

 

  3) Education 

   Suphanburi Province has a total of 768 educational institutions, with a 

student population of 138,735 individuals. The number of classrooms is 6,141, and the 

number of teachers is 9,759. 

 

  4) Religion and Culture 

   The majority of the population in Suphanburi Province adheres to 

Buddhism, with 597 temples (including branch monasteries) and 201 main monasteries. 

There are 583 Mahanikaya monasteries, 13 Dhammayut monasteries, and 1 Anam Nikaya 

monastery. 
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 (2) District-Level Social and Economic Conditions 

  The study area of the Project is located within the administrative jurisdiction 

of Doem Bang Nang Buat District. The total area of Doem Bang Nang Buat District is 

552.3 square kilometers. The general social and economic characteristics of Doem Bang 

Nang Buat District can be summarized as follows: 

 

  1) Governance 

   Doem Bang Nang Buat District is divided into 2 parts: central 

administration and local administration, as described below: 

 

   - Central Administration: The central administrative area is divided 

into 14 sub-districts and 121 communities as follows:  

     (1) Khao Phra Sub-district, 11 communities  

     (2) Nang Buat Sub-district, 10 communities  

     (3) Doem Bang Sub-district, 11 communities  

     (4)  Pak Nam Sub-district, 7 communities  

     (5)  Khok Chang Sub-district, 10 communities  

     (6)  Thung Khli Sub-district, 8 communities  

     (7)  Khao Din Sub-district, 12 communities  

     (8)  Yang Non Sub-district, 7 communities 

     (9)  Hua Khao Sub-district, 12 communities  

     (10) Hua Na Sub-district, 7 communities  

     (11) Pa Sakae Sub-district, 6 communities  

     (12) Wang Si Rach Sub-district, 4 communities  

     (13) Bo Kru Sub-district, 7 communities  

     (14) Nong Krathum Sub-district, 9 communities 

 

   - Local Administration: Local administration consists of 16 entities, 

including 8 Municipalities and 8 Sub-district Administrative Organizations, as follows:  

 

     (1) Khao Phra Municipality 

     (2) Nang Buat Municipality 

     (3) Bo Kru Municipality 

     (4) Khao Din Municipality 

     (5) Pak Nam Municipality 

     (6) Doem Bang Municipality 
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     (7) Nong Krathum Municipality 

     (8) Thung Khli Municipality 

     (9) Khao Phra Sub-district Administrative Organization 

     (10) Nang Buat Sub-district Administrative Organization 

     (11) Khok Chang Sub-district Administrative Organization 

     (12) Hua Khao Sub-district Administrative Organization 

     (13) Hua Na Sub-district Administrative Organization 

     (14) Bo Kru Sub-district Administrative Organization 

     (15) Pa Sakaea Sub-district Administrative Organization 

     (16) Yang Non Sub-district Administrative Organization 

 

  2) Population 

   Doem Bang Nang Buat District has a total population of 40,914 

individuals, consisting of 19,719 males and 21,195 females (Table 3.3.1-2). The number 

of households is 15,642, with a population density of 74.08 individuals per square 

kilometer.  

 

Table 3.3.1-2 

Number of Population by the Sub-district of Doem Bang Nang Buat District 

Sub-district 
Population 

Households 
Male Female Total 

Khao Phra 1,345 1,458 2,803 1,352 

Nang Buat 1,490 1,597 3,087 1,146 

Thung Khli 2,479 2,709 5,188 1,986 

Khok Chang 2,164 2,408 4,572 1,640 

Hua Khao 3,141 3,442 6,583 2,521 

Hua Na 2,025 2,131 4,156 1,534 

Bo Kru 993 1,012 2,005 741 

Wang Si Rat 296 300 596 219 

Pa Sakae 1,154 1,279 2,433 934 

Yang Non 2,325 2,492 4,817 1,740 

Nong Krathum 2,307 2,367 4,674 1,829 

Total 19,719 21,195 40,914 15,642 

Source: Registration Administration Office, Department of Provincial Administration, Ministry of 

Interior (August 2023) 

 

  3) Occupations 

   The majority of the population is engaged in agricultural activities, 

while others work as industrial laborers, in establishments, shops, and various 

governmental and private sector institutions within the area. 
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  4) Industry and Commerce 

   Within Doem Bang Nang Buat District, there are 19 licensed medium 

and large-sized industrial factories, and a total of 4 banks. 

 

  5) Education 

   There are 50 educational institutions in Doem Bang Nang Buat District, 

consisting of 42 primary schools, 4 secondary schools, and 4 private educational 

institutions. 

 

  6) Religion 

   The majority of the population practices Buddhism. Within Doem Bang 

Nang Buat District, there are 58 Buddhist temples, 2 Christian churches, and 4 monastic 

centers. 

 

  7) Healthcare Facilities 

   There is 1 hospital and 3 private clinics in Doem Bang Nang Buat 

District, along with 20 sub-district health promotion hospitals. 
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Figure 3.3.1-1 Communities in the Study Area 
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 (3) Sub-district Level Social and Economic Conditions 

 

  1) Nong Krathum Sub-district 

   Nong Krathum Sub-district is under the jurisdiction of Nong Krathum 

Sub-district Municipality. It is situated within the administrative boundaries of Doem Bang 

Nang Buat District, Suphanburi Province. It is approximately 35 kilometers from the Doem 

Bang Nang Buat District Office and around 76 kilometers from the provincial capital of 

Suphanburi. The administrative division comprises 9 communities, enumerated as follows: 

   Moo 1 Ban Nong Krathum 

   Moo 2 Ban Nong Krathum 

   Moo 3 Ban Nong Po 

   Moo 4 Ban Nong Pladook 

   Moo 5 Ban Nong Kok 

   Moo 6 Ban Nong Na 

   Moo 7 Ban Nong Ing Ping 

   Moo 8 Ban Nong Hin 

   Moo 9 Ban Sok Hai 

 

   (a) Population 

    Nong Krathum Sub-district has a total population of 4,674 

individuals, comprising 2,307 males and 2,367 females (Table 3.3.1-3). The number of 

households is 1,829, with an average population density of approximately 64.10 

individuals per square kilometer. 

 

Table 3.3.1-3 

Number of Population by the Community of Nong Krathum Sub-district 

Community 
Population 

Households 
Male Female Total 

Moo 1 Ban Nong Krathum 500 502 1,002 427 

Moo 2 Ban Nong Krathum 353 369 722 275 

Moo 3 Ban Nong Po 193 216 409 163 

Moo 4 Ban Nong Pladook 62 71 133 53 

Moo 5 Ban Nong Kok 185 215 400 138 

Moo 6 Ban Nong Na 280 276 556 202 

Moo 7 Ban Nong Ing Ping 343 333 676 276 

Moo 8 Ban Nong Hin 255 254 509 192 

Moo 9 Ban Sok Hai 136 131 267 103 

Total 2,307 2,367 4,674 1,829 

Source: Registration Administration Office, Department of Provincial Administration, Ministry of 

Interior (August 2023) 
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   (b) Agriculture 

    The agricultural area of the sub-district spans 34,812 rai with 844 

agricultural households. Prominent agricultural products include rice, sugarcane, cassava, 

and taro. The primary source of irrigation water is from natural water sources such as 

streams and newly constructed reservoirs. 

 

   (c) Education 

    Nong Krathum Sub-district encompasses 1 pre-primary school and 

4 primary schools. 

 

   (d) Healthcare 

    Public healthcare services in the sub-district consist of 2 Sub-

district health promoting hospitals. 

 

   (e) Religion and Culture 

    The majority of the population in Nong Krathum Sub-district are 

of Thai nationality and adhere to Buddhism. The region has four religious’ institutions, 
including Wat Nong Krathum, Wat Nong Na, Wat Nong Hin, and the Monastic 

Community Center in Ban Nong Ing Ping. 

 

  2) Bo Kru Sub-district 

   Bo Kru Sub-district is in the jurisdiction of Bo Kru Sub-district 

Administrative Organization and Bo Kru Sub-district Municipality. The Project's study 

area falls under the jurisdiction of Bo Kru Sub-district Administrative Organization and is 

situated within the administrative boundaries of Bang Nang Buat District, Suphanburi 

Province. It is approximately 23 kilometers from the Doem Bang Nang Buat District 

Office. Bo Kru Sub-district is divided into two administrative zones: 

 

   Bo Kru Sub-district Municipality Zone: 3 communities. 

   Moo 1 Ban Bo Kru 

   Moo 7 Ban Thung Kathin 

   Moo 6 Ban Nong Pa Saeng (with 18 households) 

 

   Bo Kru Sub-district Administrative Organization Zone: 5 communities. 

   Moo 2 Ban Don Kao 

   Moo 3 Ban Nong Chanwon 
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   Moo 4 Ban Lad 

   Moo 5 Ban Nong Lad 

   Moo 6 Ban Nong Pa Saeng 

 

   (a) Population 

    Bo Kru Sub-district has a total population of 2,005 individuals, 

comprising 993 males and 1,012 females (Table 3.3.1-4). The number of households is 

741, with an average population density of approximately 37.93 individuals per square 

kilometer. 

 

Table 3.3.1-4 

Number of Population by the Community of Bo Kru Sub-district 

Community 
Population 

Households 
Male Female Total 

Moo 2 Ban Don Kao 198 189 387 148 

Moo 3 Ban Nong Chanwon 259 266 525 186 

Moo 4 Ban Lad 285 301 586 231 

Moo 5 Ban Nong Lad 95 89 184 62 

Moo 6 Ban Nong Pa Saeng 156 167 323 114 

Total 993 1,012 2,005 741 

Source: Registration Administration Office, Department of Provincial Administration, Ministry of 

Interior (August 2023) 

 

   (b) Agriculture 

    Approximately 80% of the population derives its income from 

agriculture. Key agricultural products include rice, sugarcane, cassava, and red beans. 

 

 

   (c) Education 

    Bo Kru Sub-district encompasses 1 pre-primary school and 1 

primary school. 

 

   (d) Healthcare 

    Public healthcare services in the sub-district consist of 1 Sub-

district health promoting hospital. 

 

   (e) Religion and Culture 

    The entire population in Bo Kru Sub-district adheres to Buddhism. 

The region has two religious’ institutions, including Wat Don Kao and Wat Ban Lad. 
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  3) Nong Makhamong Sub-district 

   Nong Makhamong Sub-district in under the jurisdiction of Nong 

Makhamong Sub-district Administrative Organization. It is located in Dan Chang District, 

Suphanburi Province. It is approximately 4 kilometers from the Dan Chang District Office. 

The sub-district covers an area of approximately 127.21 square kilometers or around 

79,506.25 rai. The administrative jurisdiction of Nong Makhamong Sub-district is divided 

into 20 communities as follows: 

   Moo 1 Ban Nong Makhamong  

   Moo 2 Ban Phu Khoy 

   Moo 3 Ban Nong Ulok  

   Moo 4 Ban Nong Kha Sam Nong 

   Moo 6 Ban Kilo Paet  

   Moo 7 Ban Sa Bua Kam 

   Moo 8 Ban Phu Khro  

   Moo 9 Ban Khao Nang Ngam 

   Moo 10 Ban Wang Nam Chon  

   Moo 11 Ban Don Yae 

   Moo 12 Ban Pa Sak  

   Moo 13 Ban Nong Khaen Pok 

   Moo 14 Ban Pak Chat  

   Moo 15 Ban Dong Uthong 

   Moo 16 Ban Pong Kham  

   Moo 17 Ban Bo Yang 

   Moo 18 Ban Khan Song Phatthana (partly) 

   Moo 19 Ban Kilo Song Phatthana (partly) 

   Moo 20 Ban Don Bo  

   Moo 21 Ban Khao Nam Daeng 

   (Note: Moo 5 Ban Kilo Song, is within the administrative jurisdiction 

of Dan Chang Sub-district Municipality) 

 

   (a) Population 

    Nong Makhamong Sub-district has a total population of 13,617 

individuals, comprising 6,616 males and 7,001 females (Table 3.3.1-5). The number of 

households is 6,283, with an average population density of approximately 107.04 

individuals per square kilometer. 
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Table 3.3.1-5 

Number of Population by the Community of Nong Makhamong Sub-district 

Community 
Population Household

s Male Female Total 

Moo 1 Ban Nong Makhamong 359 380 739 333 

Moo 2 Ban Phu Khoy 232 231 463 173 

Moo 3 Ban Nong Ulok 433 471 904 348 

Moo 4 Ban Nong Kha Sam Nong 472 498 970 688 

Moo 6 Ban Kilo Paet 375 381 756 365 

Moo 7 Ban Sa Bua Kam 544 526 1,070 430 

Moo 8 Ban Phu Khro 328 352 680 234 

Moo 9 Ban Khao Nang Ngam 224 245 469 188 

Moo 10 Ban Wang Nam Chon 273 265 538 522 

Moo 11 Ban Don Yae 249 312 561 221 

Moo 12 Ban Pa Sak 333 354 687 331 

Moo 13 Ban Nong Khaen Pok 307 334 641 229 

Moo 14 Ban Pak Chat 396 418 814 278 

Moo 15 Ban Dong Uthong 319 326 645 240 

Moo 16 Ban Pong Kham 278 296 574 205 

Moo 17 Ban Bo Yang 269 259 528 218 

Moo 18 Ban Khan Song Phatthana 419 447 866 413 

Moo 19 Ban Kilo Song Phatthana 79 88 167 101 

Moo 20 Ban Don Bo 197 230 427 144 

Moo 21 Ban Khao Nam Daeng 530 588 1,118 622 

Total 6,616 7,001 13,617 6,283 
Source: Registration Administration Office, Department of Provincial Administration, Ministry of 

Interior (August 2023) 

 

   (b) Agriculture 

    Main agricultural products include sugarcane, maize, and cassava, 

along with various vegetable crops. In terms of cultivated area, the sub-district has 

approximately 51,572 rai of sugarcane, 4,504 rai of cassava, and 1,700 rai of maize for 

animal feed. The areas dedicated to rice cultivation are in Moo 7, 10, 13, and 15, totaling 

about 2,000 rai. 

 

   (c) Education 

    A substantial portion of the population in Nong Makhamong Sub-

district has completed compulsory education, with some individuals pursuing higher levels 

of education. Educational institutions in the area include 3 government-affiliated schools: 

2 pre-primary and primary level schools and 1 early childhood development center. 
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   (d) Public Health 

    Public health services provided by the government consist of 2 

Sub-district health-promotion hospitals. 

 

   (e) Religion and Culture 

    The majority of the population in Nong Makhamong Sub-district 

adheres to Buddhism. The area is home to various Buddhist temples and monastic 

organizations, contributing to the cultural and religious landscape. 

 

 (4) Vulnerable Group 

  Summary of the Social Situation Report for the year B.E. 2564 (2021) by 

the Office of Social Development and Human Security in Suphanburi Province reveals key 

findings related to vulnerable groups. There are a total of 75,935 vulnerable households, 

comprising 208,201 individuals, accounting for 24.83% of the total population. Among 

them, 8,518 households, with 14,169 individuals, face extreme poverty, representing 

1.69% of the total population. These households encounter challenges primarily in income, 

education, health, living conditions, and access to government services, in that order. 

 

  Regarding the elderly population unable to care for themselves, 

experiencing income insufficiency, lacking caregivers, being homebound, and bedridden, 

there were 3,753 individuals in B.E. 2564 (2021), constituting 2.13% of the total elderly 

population. Notably, the bedridden group witnessed a significant increase in the first half 

of the year compared to the past four years. 

 

  Concerning persons with disabilities holding identification cards, the 

province recorded 1,008 individuals in B.E. 2564 (2021), accounting for 0.12% of the total 

population. This number showed a decreasing trend over the past four years. In terms of 

individuals with substance abuse issues, the year B.E. 2564 (2021) showed a total of 703 

individuals, representing 0.08% of the total population. Predominantly, the majority were 

males, constituting 89.62% (630 individuals), while females accounted for 10.38% (73 

individuals). Notably, there was a 34.24% reduction compared to the year 2020. 

 

  From the population data provided by the National Statistical Office as of 

December 30, B.E. 2564 (2021), it is evident that Suphanburi Province has a population of 

835,360 people. Among them, there are 181,982 individuals aged 60 and above, 

constituting 21.78% of the total population, indicating a complete demographic of elderly 
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individuals. Another concerning aspect for the residents of the province is the escalating 

average household debt. In B.E. 2563 (2020), the average debt per household was 

45,860.04 Baht. By B.E. 2565 (2022), this figure increased to 60,153.24 Baht, reflecting a 

31.17% rise. Furthermore, in 2024, the average household debt surged to 101,884.29 Baht, 

representing a substantial 69.37% increase from 2022. This upward trend in household debt 

may significantly impact the livelihoods of each household in the province. (Source: Social 

Situation Report for the year B.E. 2565 (2022) by the Office of Social Development and 

Human Security in Suphanburi Province) 

 

 (5) Gender Equality 

  From the Global Gender Gap Report 2023, reports that in the year 2023, 

Thailand is ranked 74th out of 146 countries assessed in the index (Figure 3.3.1-2). The 

Global Gender Gap Index annually benchmarks the current state and evolution of gender 

parity across four key dimensions (Economic Participation and Opportunity, Educational 

Attainment, Health and Survival, and Political Empowerment). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3.1-2 Thailand’s Global Gender Gap Index 
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3.3.2 Economic Information 

 

 (1) Agriculture 

 

  1) General Agricultural Information at the Provincial Level  

   Suphanburi Province has a total agricultural area of 2,315,004 rai, 

accounting for 69.13% of the total area. Key agricultural products include rice, cassava, 

corn, and rubber. Data from years B.E. 2561-2565 (2018-2022) presented in Table 3.3.2-

1 revealed that paddy rice has consistently been the highest yielding agricultural product. 

 

Table 3.3.2-1 

Agricultural Production Statistics in Suphanburi Province 

Crops 
Production volume (tons/year) 

2018 2019 2020 2021 2022 

1. In-season rice 1,238,409 1,198,652 1,209,062 1,157,093 1,238,917 

2. Off-season rice 906,036 832,353 592,802 724,260 820,804 

3. Cassava 31,643 34,446 61,908 107,846 110,995 

4. Corn 45,450 52,142 49,279 58,164 57,865 

5. Rubber 7,081 7,447 7,354 6,888 6,586 

Source: Suphanburi Provincial Agriculture Office, B.E. 2566 (2023) 

 

  2) General Agricultural Information in the Study Area  

   In Doem Bang Nang Buat District, the total agricultural area is 

approximately 199,537 rai. Key agricultural products include rice, cassava, corn, and 

rubber. Data from the years BE 2561-2565 (2018-2022), as shown in Table 3.3.2-2, 

revealed that rice has consistently been the highest yielding agricultural product, aligning 

with the overall trend at the provincial level. 

 

Table 3.3.2-2 

Agricultural Production Statistics in Doem Bang Nang Buat District 

Crops 
Production volume (tons/year) 

2018 2019 2020 2021 2022 

1. In-season rice 175,308 165,977 189,050 150,461 180,980 

2. Off-season rice 142,807 114,187 51,940 97,835 108,000 

3. Cassava 6,166 7,533 12,032 18,600 19,138 

4. Corn 236 100 23 90 150 

5. Rubber 330 266 218 196 196 

Source: Suphanburi Provincial Agriculture Office, B.E. 2566 (2023) 

 

   The main factors affecting agricultural production quantities are the 

fluctuating prices of agricultural products in each year, leading farmers to adjust their 

cultivation types according to market prices. Additionally, factors such as weather 

variability and drought may also impact production quantities, resulting in the agricultural 

production trend not remaining constant. 
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  3) General Livestock Information at the Provincial Level  

   Regarding livestock, Suphanburi Province's major livestock includes 

chickens, ducks, and birds. Historical data on the number of livestock for each type in B.E. 

2561-2565 (2018-2022), as presented in Table 3.3.2-3, indicated changing trends for livestock 

farming in the province. These changes are influenced by local consumption demands based 

on the increasing population each year, as well as factors related to the prices of livestock 

products and the capacity to produce and export to foreign markets, which vary annually. 

 

Table 3.3.2-3 

Livestock Statistics in Suphanburi Province 

Economic Livestock 
Production volume (head/year) 

2018 2019 2020 2021 2022 

1. Beef Cattle 146,598 152,496 189,120 208,037 213,385 

2. Dairy Cattle 1,293 941 1,506 1,400 1,396 

3. Buffalo 2,803 3,920 4,604 5,260 5,350 

4. Pigs 413,491 494,462 596,926 481,395 470,676 

5. Chickens 16,535,530 15,755,495 16,156,587 16,956,226 17,565,317 

6. Ducks 3,333,925 3,389,139 2,151,329 2,023,389 1,966,731 

7. Goats 20,478 34,259 43,132 53,826 55,064 

8. Sheep 1,581 3,974 5,425 6,049 6,228 

9. Swans 1,663,901 1,739,258 1,833,550 1,782,050 1,739,050 

10. Other Animals - 59,663 9,101 10,269 10,507 

Remark: - Denotes no reported data for that year Source: Provincial Livestock Office of 

Suphanburi, accessed on May, B.E. 2566 (2023) 

 

 (2) Aquaculture 

  In Suphanburi Province, there are 44,694 households engaged in freshwater 

aquaculture (Table 3.3.2-4). Key freshwater species include white shrimp, Nile tilapia, catfish, 

giant freshwater prawn, and snakehead fish. However, there is no information indicating that 

any households in the study area of the Project are engaged in aquaculture activities. 

 

Table 3.3.2-4 

Aquaculture Production Quantities in Suphanburi Province 

Aquatic animal species Cultivated area (rai) Productivity (kg/year) Value (Baht) 

White shrimp 6,993 17,832,192 2,139,862,988 

Giant freshwater prawn 11,361 2,840,228 511,241,000 

Nile tilapia 22,137 10,404,297 468,193,383 

Catfish 1,853 3,428,604 126,858,358 

Snakehead fish 150 480,000 40,800,000 

Siriped Catfish 875 455,259 12,747,247 

Thai Carp 528 132,052 5,282,060 

Seven-Stripped Carp 152 98,800 2,964,000 

Red Tilapia Fish 140 490,438 39,235,000 

Snake Skin Gourami 130 13,687 479,046 

Giant Gourami 134 469,875 28,192,500 

Featherback 210 304,863 22,864,688 

Frog 29 105,521 5,276,070 

Total 44,694 37,055,815 3,403,996,339 

Source: Suphanburi Provincial Fisheries Office, B.E. 2566 (2023) 
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 (3) Industrial Information 

 

  1) General Provincial Industrial Information  

   According to the industrial data search for Suphanburi Province in the 

year B.E. 2565 (2022), there were a total of 724 industrial factories in the province, with a 

capital investment of 54.23 billion baht and a total workforce of 19,668 people (Table 

3.3.2-5). 

 

Table 3.3.2-5 

Industrial Establishments in Suphanburi Province 
Details 2018 2019 2020 2021 2022 

Number of factories 1,145 681 694 712 724 

Investment (million Baht) 55,831 48,539 39,242 52,295 54,230 

Workforce (persons) 22,198 15,998 15,857 16,114 19,668 

Source: National Statistical Office, B.E. 2566 (2023) 

 

  2) General Industrial Information in the Study Area  

   In the year B.E. 2565 (2022), there were 56 industrial factories in Doem 

Bang Nang Buat District, all of which were small-sized industries. The total capital 

investment amounted to 4.653 billion baht, and there were 804 employees (Table 3.3.2-6). 

Analyzing the statistics on the number of industrial factories in Doem Bang Nang Buat 

District during the period of BE 2560-2564 (2017-2021), it can be observed that there was 

a significant increase in the number of factory closures in the years BE 2563-2564 (2020-

2021). 

 

Table 3.3.2-6 

Industrial Establishments in Doem Bang Nang Buat District 
Details 2018 2019 2020 2021 2022 

Number of factories 90 90 87 53 56 

Investment (million Baht) 4,312 4,320 3,990 4,588 4,653 

Workforce (persons) 717 988 1,010 787 804 

Source: National Statistical Office, B.E. 2566 (2023) 

 

 Socio-economic Survey  

 Data for socio-economic information was conducted from interviews with 

households within a 300-meter radius of the project boundaries on 9th – 10th December B.E. 

2566 (2023) by COT (Figure 3.3.2-1). 
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Figure 3.3.2-1 Socio-economic Survey by COT  
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 (1) Methodology 

  The survey was conducted in the Nong Krathum Sub-district in the Doem 

Bang Nang Buat District of Suphanburi Province. The procedure for obtaining information 

from the key informants consisted of five sequential steps:  

  1) Utilizing the Google Maps program to precisely indicate every 

residence within a 300-meter radius of the project site (a total of 27 places were found). 

  2) The sample for data collection consisted of 27 dwellings, with three 

being excluded: two due to their disappearance during the study, and one due to being 

classified as an abandoned house. Ultimately, a total of 24 houses, accounting for 88.89% 

of the population, were selected as the representative samples for the survey.  

  3) Building a connection to ensure their suitability for interviews. The 

survey objectives were clearly elucidated, and informed consent (consent given by action) 

was adhered to.  

  4) Door-to-door interviews, employing both closed and open-ended 

questionnaires, served as an important method for gaining access and conducting 

interviews. The dates were December 9th and 10th, 2030. The majority of the important 

informants were the heads of their own families.  

  5) The information was analyzed using the Excel program and shown as 

percentages. Open-ended responses were aggregated and also presented as percentages. 

 

 (2) Demographic Analysis of a Sample Population  

  Demographic analysis plays a crucial role in understanding the 

characteristics of a population. In this report, we will analyze the population characteristics 

of a sample size of 24 households. The analysis will focus on various aspects such as age 

distribution, education level, religious affiliation, main occupation, supplemental 

occupation, annual income, ethnicity, and domicile. By examining this information, we can 

gain insights into the diverse composition of the population and identify key patterns and 

trends. The details are in Table 3.3.2-7.  

 

Table 3.3.2-7 

Population Characteristics 

Population Characteristics (N=24) Percentage 

Age    

   31-40 years 8.33 

   41-50 years 16.67 

   51-60 years 41.67 

   60 years and above 33.33 

Education Level   

   Unschooled  12.50 
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   Elementary school (6 years) 83.33 

   secondary school (9 years) 4.17 

Religious   

   Buddhist 100.00 

Main occupation   

   Agriculture 25.00 

   Merchandize / Self-employed  8.33 

   General employee 50.00 

   Housekeeper 16.67 

Supplement occupation    

   No 91.67 

   Yes 8.33 

      - Agriculture 50.00 

      - Merchandize/ Self-employed 50.00 

Annual income (Mean Average) 19,685 

   Lower than 100,000 Baht 58.33 

   Higer than 100,000 Baht 37.50 

   No income 4.17 

Ethnicity   

  Thai 100.00 

Domicile   

   Nong Kratum originally 95.83 

   in-migration 4.17 

Emigration   

   Yes 0.00 

   NO 100.00 

 

  1) Age Distribution: The sample population is diverse in terms of age. The 

majority of individuals fall within the age range of 51-60 years (41.67%), followed by those 

aged 60 years and above (33.33%). Individuals between the ages of 41-50 years represent 

16.67% of the population, while those aged 31-40 years make up 8.33%. 

  2) Education Level: The education level of the population is 

predominantly elementary school education (83.33%). 12.50% of the sample is 

unschooled. A smaller percentage of individuals (4.17%) have completed secondary 

education of 9 years. 

  3) Religious Affiliation: The entire sample population is Buddhist, 

indicating a homogeneous religious composition. This reflects the predominant religious 

and practices in Thailand. 

  4) Main Occupation: The population consists of individuals engaged in 

diverse occupations. The largest proportion (50.00%) is engaged in general employment, 

followed by those involved in agriculture (25.00%). Self-employment/merchandising 

represents 8.33% of the population, while housekeepers constitute 16.67%. 

  5) Supplemental Occupation: A substantial majority (91.67%) of the 

population does not have a supplemental occupation. However, a small portion (8.33%) 

does engage in supplemental activities such as agriculture or self-

employment/merchandising. 
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  6) Annual Income: The mean average monthly income of the population is 

19,685 Baht (Approximately 563 US Dollars). For annual income, interestingly, a significant 

proportion (58.33%) earns less than 100,000 Baht. Conversely, 37.50% of individuals have an 

annual income higher than 100,000 Baht, while only 4.17% report having no income. 

  7) Ethnicity: The sample population is entirely Thai, indicating a homogenous 

ethnic composition. It reflects the dominant ethnic group in the area under study. 

  8) Domicile: The majority (95.83%) of individuals are originally from 

Nong Kratum, while a small percentage (4.17%) are in-migrants. The comprehensive 

representation of the original population suggests a relatively stable local community. 

  9) Emigration: Surprisingly, there are no recorded cases of emigration in 

the sample population, indicating a preference for residing within their native community. 

 

 (3) Family Context 

  The provided Table 3.3.2-8 presents an insightful overview of the 

community situation, focusing on aspects like family and economic security, family 

relationship, and family arrangement. The details are as follows. 

 

Table 3.3.2-8 

Family Context of the Respondents 

Family Context (N=24) Percentage 

Family & economic security  

   Income  

- Family incomes exceed family expenditures  4.17 

- Family incomes are insufficient to cover family expenditures. 66.67 

- Family incomes are equivalent to family expenditures. 29.17 

Saving money  

  Yes 8.33 

  No 91.67 

Debt  

   Yes 37.50 

   No 62.50 

Family Relationship  

   Good 4.17 

   Moderate 50.00 

   Poor 4.17 

   Unidentified (living alone) 41.66 

Family arrangement  

   Living alone 41.66 

   2 family members 25.00 

   3 family members 16.67 

   4 family members 12.50 

   6 family members 4.17 
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  1) Family & Economic Security: In terms of income, the data reveals that only 

4.17% of families have incomes that exceed their expenditures. This indicates a small percentage 

of families enjoy financial stability and have the ability to save for the future. On the other hand, 

a majority of 66.67% face financial challenges, with their incomes being insufficient to cover 

their expenditures. Additionally, almost one-third (29.17%) of families have incomes equivalent 

to their expenditures, implying they are able to meet their basic needs without much surplus. 

  2) Saving:  Saving Money: The data reveals that a mere 8.33% of the 

respondents reported saving money. This suggests that a majority of families within the 

community face barriers that prevent them from building up financial reserves. The lack of 

savings can contribute to financial vulnerability during unforeseen emergencies or future 

financial planning. 

  3) Debt: Approximately 37.50% of the respondents reported being in debt. 

This indicates that a significant portion of the community is burdened with financial 

liabilities. High levels of debt can restrict families from improving their financial situation 

and hinder their ability to invest in education, housing, or other essential needs. 

  4) Family Relationship: The data demonstrates that 4.17% of families 

report having a good family relationship. This suggests that a small but notable portion of 

the community enjoys a harmonious and supportive family environment, which likely 

contributes to their overall well-being and resilience. A larger proportion, 50.00% of 

families, report having a moderate family relationship. While this designation may indicate 

no acute issues within these families, it also suggests that there is room for improvement 

and enhancement of family dynamics and communication. Surprisingly, 4.17% of families 

consider their family relationships to be poor. This finding signals the presence of strained 

or dysfunctional family relationships within the community, which can have profound 

socio-emotional and psychological impacts on individuals. Addressing this issue may 

require targeted interventions, such as family counseling or support programs. It is worth 

noting that a significant portion, 41.66%, of the community is categorized as "unidentified" 

and living alone. This could indicate individuals who are not part of traditional family 

structures or who are living independently for various reasons. Further exploration of this 

group may provide additional insights into the community's demographics and social 

dynamics. 

  5) Family Arrangement: The data indicates a range of family 

arrangements within the community. The most prevalent arrangement is living alone 

(41.66%), followed by households with 2 family members (25.00%). The distribution 

gradually decreases as the number of family members increases, with 3, 4, and 6 family 
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members comprising 16.67%, 12.50%, and 4.17% of the respondents, respectively. These 

findings reveal the diversity in family structures and sizes existing within the community. 

 

 (4) Community Context  

  The concept of community context and empowerment plays a crucial role 

in addressing various social issues and improving the overall well-being of a society. This 

part aims to explore the community context as evidenced by the percentages of different 

risk factors present in a given community, as well as the empowerment initiatives 

undertaken to support vulnerable groups. By examining these factors, we can gain valuable 

insights into the challenges faced by the community and the efforts made to empower its 

members, as illustrate in Table 3.3.2-9.  

 

Table 3.3.2-9 

Community Context, Risk, and Empowerment 
Community Context (N=24) Percentage 

Community risk   

   Drug abuse 37.50 

   Gambling 37.50 

   Alcohol consumption  33.33 

   Game café & snooker club 4.17 

   Community Quarrel 0.00 

Community Empowerment   

   Empowerment of Child Youth and Woman 8.33 

   Empowerment of elderly people 16.67 

   Empowerment of Persons with Disabilities  4.17 

   Empowerment of domestic violences 8.33 

   Empowerment of family relationship  8.33 

 

  1) Community Risk Factors: The first aspect of community context that 

can be observed from the provided data is the prevalence of specific risk factors. Among 

the surveyed community members, drug abuse and gambling emerge as the most common 

risks, both accounting for 37.50% of the community context. This alarming statistic 

highlights the need for implementing effective strategies to combat substance abuse and 

gambling addiction. In addition to these risks, alcohol consumption also appears as a 

significant concern, affecting approximately 33.33% of the community. This finding 

underscores the importance of promoting responsible drinking habits and implementing 

awareness campaigns on the potential consequences of excessive alcohol consumption. 



IEE REPORT 

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

3-135 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

Interestingly, the data also indicates the presence of a game café and snooker club as 

contributing to the community context, albeit to a lesser extent (4.17%). While this may 

not seem as significant as the other risk factors, it still warrants attention to prevent 

potential negative consequences associated with gambling and excessive gaming. 

  2) Community Empowerment Initiatives: Addressing the community 

context also requires empowering various vulnerable groups. The data indicates that efforts 

have been made in this regard, with a focus on several key areas. The empowerment of 

child youth and women is given priority, accounting for 8.33% of the overall community 

empowerment initiatives. This suggests recognition of the need to provide equal 

opportunities and support for these groups, enabling them to thrive and contribute to the 

community's development. Furthermore, the empowerment of elderly people holds 

significant importance, representing 16.67% of the community empowerment initiatives. 

This recognition of the unique challenges faced by the elderly population demonstrates the 

community's commitment to ensuring their well-being and inclusion. Empowerment of 

persons with disabilities and victims of domestic violence comprises 4.17% and 8.33% of 

the initiatives, respectively. These figures highlight the community's efforts to address the 

specific needs and rights of marginalized groups, ensuring their empowerment and 

protection from abuse or discrimination. 

 

 (5) Environmental Context  

  This part provides an overview of the environmental conditions provided by 

24 key informants, focusing on various aspects such as electricity, water availability and 

quality, road conditions, waste management, and wastewater management. The details are 

as follows (Table 3.3.2-10).  

 

Table 3.3.2-10 

Environmental Context 

Environmental Context 
Acceptability 

(percentage) 
Impact and concern 

Electricity 100 Electricity is covered in every household, and 

95.8% utilize PEA. Moreover, solar cells, as an 

alternative electric resource, are found in 4.2%. 

There are no complaints regarding electricity use 

from this survey.  

Drinking water availability  100 The primary sources of drinking water include 

bottled water (60%), village waterworks (24%), 

rainwater (8%), and PWA (8%). All respondents 

confirmed that drinking water availability is 

satisfactory and affordable. 

Drinking water quality 100 All responders confirmed that drinking water 

quality is satisfactory and deemed acceptable.   
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Used water availability  95.8 There is only one household where a pond is 

located within a dwelling and used for domestic 

purposes. at the same time, the remaining 

individuals utilize PWA water (88%). He 

expressed concern with the water supply during 

the summer season, citing the unpredictable and 

consistently decreasing annual precipitation. 

Used water quality  100 All responders confirmed that the water 

quality used was satisfactory and deemed 

acceptable.   

Agricultural water 

availability 

85.7 The irrigation system plays a crucial role as a 

valuable natural resource for agricultural activity 

in this region. The survey revealed a persistent 

insufficiency of water for agricultural uses. 

Installing a water pump for irrigation purposes is 

a method to address the issue. 

Agricultural water quality  100 All responders confirmed that agricultural water 

quality is satisfactory and deemed acceptable.   

Road 91.3 Although the majority (88.9%) of this village is 

made up of paved roads, other areas have dirt 

roads (7.4%) and asphalt roads (3.7%) that have 

been built and are in use. Several individuals 

have raised concerns about the road condition in 

this village, noting that it consistently suffers 

from deterioration, contains potholes, and can 

be challenging to navigate during wet weather 

conditions. 

Domestic waste 

management  

87.5 Despite being classified as a transition 

community, Nhong Kratum continues to engage 

in backyard or open burning, which is currently 

widespread, with a prevalence rate of 95.8%. 

approximately 12.5% of respondents are 

apprehensive about the negative impact on their 

physical and psychological well-being caused by 

the emission of ash, smoke, carbon, or other 

pollutants from garbage burning. 

Wastewater management  100 The respondents stated satisfaction with their 

approaches to managing wastewater. 82.8% of 

the participants support allowing water to flow 

openly in a space, explicitly allowing it to run 

along the surface. Concurrently, 17.2% 

employed wastewater or recycled water for 

gardening. 

 

  1) Electricity: The survey reveals that every household in the village is covered, 

with 95.8% of households utilizing the Public Electricity Authority (PEA). Additionally, 4.2% 

of households have adopted solar cells as an alternative electric resource. Encouragingly, no 

complaints regarding electricity use were reported by the survey participants. 

  2) Water Availability and Quality: The primary drinking water sources in 

the village include bottled water, village waterworks, rainwater, and the Provincial 

Waterworks Authority (PWA). Most respondents (60%) rely on bottled water, followed by 
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24% who use village waterworks. Rainwater and PWA water account for 8% each. All 

respondents confirmed that drinking water availability and quality are satisfactory, 

affordable, and acceptable. Regarding used water availability, 88% of households utilize 

PWA water, while only one household relies on a pond within the dwelling. Respondents 

expressed concern about water supply during the summer season due to unpredictable and 

consistently decreasing annual precipitation. Nevertheless, all responders confirmed that 

the water quality was satisfactory and acceptable. Finally, the irrigation system is crucial 

in supporting agricultural activities in the village. However, the survey revealed a persistent 

insufficiency of water for agricultural purposes. One potential solution identified by the 

respondents is the installation of water pumps for irrigation. Despite the challenges, all 

responders confirmed that agricultural water quality is satisfactory and acceptable. 

  3) Road Conditions: The majority (88.9%) of the village is comprised of 

paved roads, while dirt roads (7.4%) and asphalt roads (3.7%) are also present. Several 

individuals raised concerns about the deteriorating condition of roads, including potholes 

that make navigation challenging during wet weather conditions. 

  4) Waste Management: Although Nong Kratum is classified as a transition 

community, the survey indicates that backyard or open waste burning is prevalent, with a 

prevalence rate of 95.8%. Approximately 12.5% of respondents express apprehension 

about the negative impact of emissions from garbage burning on their physical and 

psychological well-being. This highlights the need for proper waste management practices 

and awareness campaigns. 

  5) Wastewater Management: The respondents expressed satisfaction with 

their cultural approaches to managing wastewater. Most (82.8%) support allowing water 

to flow openly in a space, while 17.2% employ wastewater or recycled water for gardening. 

This indicates a positive attitude towards sustainable wastewater management practices, 

but the effects on underground water and human health should be mentioned and 

monitored. 

 

 (6) Environmental Impacts on Families 

  The Environmental Impacts on Families table presents data on various 

factors affecting families. The percentages provided in the table shed light on the 

prevalence of different environmental impacts experienced by these families, see Table 

3.3.2-11. Ador emission, caused by neighboring livestock farming, is the biggest issue, 

with 45.80% of families noting its impact.  This shows how prevalent air pollution is and 

how it may affect families. This finding highlights the pervasive nature of air pollution and 

its potential consequences on the well-being of families. 
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Table 3.3.2-11 

Environmental Impacts of Families 

Environmental impacts on families (N=24) Percentage 

   Ador emission 45.80 

   Dust pollution  4.17 

   Noise  0.00 

   Vibration  0.00 

   Domestic waste  0.00 

   Wastewater  0.00 

   Transport accident 0.00 

   Flooding and drainage system 0.00 

 

  1) Dust pollution, the last factor, exhibits comparatively lower 

percentages (4.17%), resulting from road traffic and transportation passing in front of their 

homes, particularly during the summer seasons. This is particularly relevant for people who 

live near the dirt roads. 

  2) Noise, vibration, and domestic waste do not appear to have a significant 

impact, as indicated by 0.00%. Similarly, there is no reported impact from wastewater, 

transport accidents, flooding, or drainage systems. 

  This data underscores the urgent need to address air pollution from livestock 

farming, which can harm individuals' and families' health and quality of life, especially 

psychological well-being. It emphasizes the importance of implementing measures to 

mitigate air pollution and safeguard the well-being of communities. Such measures can 

include stricter regulations on emissions, promoting cleaner and sustainable energy 

sources, and raising awareness about the importance of reducing pollution. 

 

 (7) Healthcare Service Preference 

  Healthcare service preference is vital in ensuring individual well-being and 

is influenced by various factors, including accessibility, quality, and availability of 

healthcare services. Understanding these behaviors and identifying barriers to healthcare 

can benefit project plans and operations (Table 3.3.2-12).  

 

Table 3.3.2-12 

Healthcare Service Preference and Barriers to Healthcare 

Healthcare service preference and barriers to healthcare (N=24) Percentage 

Health behavior 

   Government hospital  

   Private hospital  

   Sub-district health promoting hospital / primary care unit 

Barriers to healthcare services 

   No problem 

   Time spent in healthcare services/long queue 

   Insufficient medical health personnel 

   Lack of medical technology 

 

75.86 

6.90 

17.24 

 

69.23 

23.07 

3.85 

3.85 
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  1) Healthcare Service Preference: Based on the table, the majority of 

respondents (75.86%) sought healthcare services from government hospitals. This 

indicates that government hospitals play a prominent role in the healthcare sector, possibly 

because they are affordable, have extensive healthcare coverage programs, are trusted, and 

are easily accessible. Private hospitals ranked as the second preference, with 6.90% of 

participants preferring them. Only 17.24% of individuals seek healthcare from sub-district 

health promotion hospitals or primary care units, even those located closest to the village, 

making them the least preferred option. 

  2) Barriers to Healthcare Services: The data also highlights several 

barriers that impede individuals from accessing healthcare services effectively. Three 

significant barriers identified are time spent in healthcare services/long queues (23.07%), 

insufficient medical health personnel (3.85%), and lack of medical technology (3.85%). 

 

 (8) Vulnerable Population in the Community Context 

  The Table 3.3.2-13 illustrates the vulnerable population in the community 

context, focusing on various factors such as economic vulnerability, physical health 

vulnerability, and vulnerability in household management. This information provides essential 

insights into the percentages and impact of different vulnerable groups within the community. 

 

Table 3.3.2-13 

Vulnerable Population in the Community Context 
Vulnerable population in the community context Percentage 

Economic Vulnerability (An annual income below 100,000 Baht, 

equivalent to approximately 2857 US Dollars) 

   Lower 

   Higher 

   No income (supported by children, students, unemployed) 

Physical Vulnerability  

   Infancy (0-5 years) 

   Elderly (60 years or above) 

   Disability group    

   No vulnerable group 

Vulnerability and household management  

   Unsophisticated 

   Sophisticated   

 

 

42.31 

30.77 

26.92 

 

1.92 

25.00 

1.92 

71.16 

 

80.00 

20.00 
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  1) Economic vulnerability: Starting with economic vulnerability, the table 

highlights that 42.31% of the population falls under this category, indicating an annual 

income below 100,000 Baht (approximately 2,857 US Dollars). These individuals face 

financial hardships and struggles, significantly impacting their daily lives and overall well-

being. Furthermore, 30.77% of the respondents fall under the higher economic 

vulnerability category, indicating they face even greater economic challenges. 

  2) Physical Vulnerability: The table also addresses physical and health 

vulnerability, focusing on different age groups. Infants from 0 to 5 years comprise 1.92% 

of the vulnerable population. This group requires extra care and attention due to their 

delicate stage of development. On the other hand, older adults, individuals aged 60 years 

or above, account for 25% of the vulnerable population. Aging comes with various health 

complications, making this group more susceptible to illnesses and limitations in mobility. 

Additionally, the disability group, comprising 1.92% of the vulnerable population, faces 

unique challenges that require special assistance to ensure their well-being. 

  3) Vulnerability and household management: The vulnerability in household 

management is classified into two categories: unsophisticated and sophisticated, as indicated by 

the table. 80% of the vulnerable population comprises the unsophisticated group, while the 

remaining 20% comprises the sophisticated group. The respondents attribute their economic 

insecurity to factors often challenging their ability to manage well. Hence, exerting more effort 

and maximizing savings are the essential factors in tackling this situation. 

 

 (9) Project Information 

  1) Receiving the project information and details: In terms of 

communicating project information, the table detailed the interaction between the project, 

the community, and the villagers. 87.50% of respondents have received the project's 

information and particulars, according to the data. This indicates that the project's 

specifications are known and that the majority of project participants have access to the 

required information. However, 12.50% of the participants have not received the project 

information. This implies a potential gap in communication or information distribution, 

which must be addressed promptly. Ensuring that all project stakeholders have access to 

the necessary information is crucial to foster understanding, alignment, and collaboration. 

  2) Communication channel: Moving on to the communication channels 

used in the project, the data shows that only 41.67% of participants actively communicate. 

We can observe that 4.17% participate in community meetings, whereas 16.66% 

communicate with project staff. Additionally, 7.50% of participants rely on community 

leaders for communication. While it is positive that some individuals are actively involved 
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in the communication process, the relatively low percentages suggest a need for 

improvement. Strengthening communication channels to facilitate timely and effective 

information exchange is essential. This would enable better collaboration and ensure that 

all project stakeholders are well-informed about any updates, changes, or concerns 

regarding the project. Finally, the table hints at a potential concern regarding 

communication with neighbors. The percentage of participants relying on neighbors for 

communication is not specified, suggesting a potential gap in communication between 

project stakeholders and neighboring individuals or communities. This highlights the need 

to establish effective communication channels with neighbors to foster understanding, 

address concerns, and promote a collaborative environment for the successful execution of 

the project. 

 

 In conclusion, the data in the Table 3.3.2-14 highlights the importance of project 

information dissemination, active communication, and the need to address potential gaps 

in communication channels. By ensuring that project information is accessible to all 

stakeholders and improving communication channels, we can enhance collaboration, 

mitigate concerns, and positively impact the overall project outcomes. 

 

Table 3.3.2-14 

Project Information 

Project information Percentage 

Receiving the project information and details  

   Received 

   Not received  

Communication channel  

   Participate in the community meeting 

   Project staff 

   Community leader  

   Neighbor        

 

87.50 

12.50 

 

41.67 

4.17 

16.66 

7.50 

 

 (10) Community Concerns and impacts of the project 

  Community concerns play a crucial role in shaping the development and 

implementation of the projects. Understanding these concerns is vital to ensuring the 

project's success while minimizing negative impacts on the community. This part examines 

the community concerns and the possible impacts during a specific project's construction 

and operation phases (Table 3.3.2-15). 
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Table 3.3.2-15 

Community Concerns and Impacts of the Project 
Community concerns and impact Percentage 

Community concerns during the project construction 

   Yes 

   No 

Pattern of concerns 

- Airborne particulate matter pollution 

- Disruption caused by building activities 

- Congestion/volume of trucks going through the community 

- Unintentional incidents resulting from the transit of materials 

Community concerns during the project operation  

   Yes 

   No 

Pattern of concerns (N=11) 

- The impact of the solar panels' reflection on the residents' daily 

lives.    

- The increase in the ambient temperature of the community caused 

by solar panels 

Positive impacts/ advantages of the project 

   Yes  

   No 

The pattern of positive impact (N=16) 

- The power plant fund provides employment opportunities for the 

youth residing in the village.    

- It contributes to the prosperity of the community. 

- The annual budget serves as a valuable resource in strengthening 

community development. 

Negative impacts/ disadvantages of the project 

   Yes 

   No 

 

29.2 

70.83 

 

26.67 

33.33 

26.67 

13.33 

 

45.83 

54.17 

 

9.09 

 

90.91 

 

 

66.67 

33.33 

 

75.00 

 

18.75 

 

6.23 

 

0.00 

100.00 

 

  1) Community Concerns during Construction: The table presents the 

percentage of community concerns raised during the project's construction phase. The most 

significant concern, with 70.83%, was airborne particulate matter pollution. This indicates 

that community members were worried about the potential disruption caused by building 

activities, which could lead to air pollution and affect their health. Additionally, 33.33% 

expressed concern about the congestion and volume of trucks passing through the 

community during construction. These concerns highlight the need for effective mitigation 

measures and community engagement to address air pollution and transportation issues. 

  2) Community Concerns during Operation: Community concerns shifted 

during the project’s operation. The table shows that 54.17% of respondents did not express 
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concerns, indicating a positive response. However, 9.09% had concerns regarding the 

impact of solar panels’ reflection on residents’ daily lives. This suggests that the 
community was worried about glare or other related issues. Furthermore, 90.91% were 

concerned about the increase in ambient temperature caused by the solar panels. These 

concerns reflect the need for appropriate design considerations and mitigation strategies to 

minimize discomfort and ensure the community’s well-being. 

  3) Positive Impacts of the Project: Despite the concerns raised, the 

construction project also brought several positive impacts, as indicated by the table. Most 

respondents (75%) acknowledged that the power plant fund provided employment 

opportunities for the youth residing in the village. This shows that the project had potential 

economic benefits and contributed to local job creation. 18.75% believed the contributes 

to the prosperity of the community. Finally, 6.23% recognized the annual budget provided 

by the project as a valuable resource for community development. This indicates that the 

project had a direct positive impact on the prosperity and growth of the community. Finally,  

  4) Negative Impacts of the Project: It is important to note that 100% had 

no negative concerns. This suggests that the project generally had a positive perception 

among the community. However, the specific negative concerns were not detailed in the 

provided information, and further examination would be required to understand the nature 

and extent of these concerns.  

   Moreover, during the biodiversity field study, some local residents 

residing in the vicinity of the Project area have expressed concerns about the reflection of 

light and heat from solar panels, potential health risks, increased temperatures, irregular 

rainfall patterns, and the overall impact of the Project. These issues could likely be 

addressed with accurate and transparent information provided to the affected communities 

by the Project owner.   
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3.3.3 Public Health 

 

(1) Healthcare Facility 

  Suphanburi Province has various public healthcare facilities provided by the 

state sector, including a central hospital with a capacity of 680 beds, a general hospital with 

262 beds, a community hospital with 150 beds, eight community hospitals ranging in size 

from 60 to 120 beds, and 174 sub-district health promoting hospitals. Regarding the study 

area, Nong Krathum Sub-district has the relevant healthcare facility on several levels 

consisting of; 

1) Primary-level healthcare facility  

-  Nong Krathum Sub-district Health Promoting Hospital: located in 

Moo 3, Nong Krathum Sub-district, Doem Bang Nang Buat 

District, Suphanburi Province. Responsible for all areas in Nong 

Krathum Sub-district. The distance is approximately 4.9 kilometers 

from the project location. 

2) Secondary-level healthcare facility  

- Doem Bang Nang Buat Hospital: located in Doem Bang Sub-district, 

Doem Bang Nang Buat District, Suphanburi Province. Currently, it is a 

hospital with a capacity of 108 beds, The distance is approximately 31 

kilometers from Nong Krathum Sub-district Health Promoting Hospital. 

- Dan Chang Hospital: located in Dan Chang Sub-district, Dan Chang 

District, Suphanburi Province. Currently, it is a hospital with a 

capacity of 110 beds, The distance is approximately 18 kilometers 

from Nong Krathum Sub-district Health Promoting Hospital. 

3) Tertiary-level healthcare facility 

- Chao Phraya Yommarat Hospital: located in Tha Phi Liang  

Sub-district, Mueang Suphanburi District, Suphanburi Province. 

Currently, it is a hospital with a capacity of 680 beds, The distance is 

approximately 55 kilometers from Doem Bang Nang Buat Hospital 

and 71 kilometers from Dan Chang Hospital. 

 

  In the event of an emergency within the project area. The patient will be sent 

to Nong Krathum Sub-district Health Promoting Hospital, which is the nearest healthcare 

facility. It takes approximately 7 minutes to transfer the patient. However, if the injury 

exceeds the capacity of Nong Krathum Sub-district Health Promoting Hospital, the project 

has arranged a plan to refer the patient to the secondary-level and tertiary-level healthcare 

facility in nearby areas for further treatment. (Figure 3.3.3-1) 
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Remark: Primary-level healthcare facility - Providing basic treatment services at the outpatient level. 

  Secondary-level healthcare facility - Providing treatment services for general diseases up to 

inpatient level by receiving patient referral from primary 

level. 

  Tertiary-level healthcare facility - Providing treatment services at the inpatient level which 

requires the specialists by receiving patient referral from 

secondary level. 

Figure 3.3.3-1 The Referring Emergency Patients Procedures of the Project 

  



IEE REPORT 

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

3-146 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

 (2) Medical and Public Health Personnel 

  Based on the geographic information system of medical personnel 

allocation from the Ministry of Public Health, the personnel composition of the medical 

workforce includes physicians, dentists, registered nurses, public health officers, public 

health experts, and dental officers, as detailed in Table 3.3.3-1. 

 

  According to the statistical data provided by the Bureau of Policy and 

Strategy, Ministry of Public Health, the ratio of healthcare personnel to population in 

Suphanburi Province is generally higher compared to the Health Service Area 5 and the 

national average. Health Service Area 5 encompasses the provinces of Kanchanaburi, 

Nakhon Pathom, Prachuap Khiri Khan, Phetchaburi, Ratchaburi, Samut Songkhram, 

Samut Sakhon, and Suphanburi. In Suphanburi Province, the physician-to-population ratio 

is 1:2,513, the dentist-to-population ratio is 1:8,024, the pharmacist-to-population ratio is 

1:5,183, and the registered nurse-to-population ratio is 1:422, as illustrated in Table 3.3.3-

2. 

 

Table 3.3.3-2 

The Ratio of Healthcare Personnel to Population in Suphanburi Province 

Personnel 

The ratio of healthcare personnel to population 

Suphanburi 

Province 

Health Service 

Area 5 

Thailand 

Physicians 1 : 2,513 1 : 1,869 1 : 1,680 

Dentists 1 : 8,024 1 : 8,208 1 : 8,057 

Pharmacists 1 : 5,183 1 : 4,577 1 : 4,053 

Registered Nurse 1 : 422 1 : 392 1 : 353 

 

 (3) Epidemiological Health Status Data of the Population in Suphanburi 

Province 

  The health status data of the population was collected from the summarized 

provincial report of Suphanburi Province for B.E. 2565 (2022). The analysis revealed the 

predominant illnesses affecting the residents of the province, with the top five significant 

diseases being outlined in Table 3.3.3-3. 
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Table 3.3.3-1 

Number of Medical and Public Health Personnel in Suphanburi Province 

 

Hospital Physician Dentist 
Registered 

Nurse 

Public Health 

Officer 

Public Health 

Expert 
Dental officer 

Chao Phraya Yommarat Hospital 677 19 520 29 95 35 

The 17th Somdej Phrasangkaraj 

Hospital 

168 28 372 73 80 29 

Doem Bang Nang Buat Hospital 48 13 81 22 41 16 

Dan Chang Hospital 64 12 125 21 21 13 

Bang Pla Ma Hospital 38 8 110 37 42 18 

Sri Prachan Hospital 31 8 115 24 34 19 

Don Chedi Hospital 15 5 85 24 10 11 

Sam Chuk Hospital 29 8 98 16 24 12 

U Thong Hospital 195 9 244 34 61 17 

Nong Ya Sai Hospital 24 4 75 18 19 14 

Total 1,289 114 1,825 298 427 184 

Source: GIS Health, Bureau of Policy and Strategy, Ministry of Public Health, May B.E. 2566 (2023)
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Table 3.3.3-3 

Number of Outpatient Cases and Disease Incidence Rates,  

Segregated by Underlying Causes in Suphanburi Province, B.E. 2565 (2022) 

Disease 

Number of 

Case 
Incident Rate 

(Capita) 
(Per 100,000 

capita) 

Hypertension 364,159 43,122 

Diabetes 241,056 28,545 

Abnormal tissue 169,443 20,065 

Various abnormalities of teeth and structure 132,369 15,675 

Other acute upper respiratory tract infections 103,932 12,307 

 

  In the context of epidemiological diseases, the majority of the population 

experiences the highest incidence of illness attributed to diarrhea. Subsequent in frequency 

are cases of unknown fever etiology, pneumonia, and influenza, in descending order as 

depicted in Table 3.3.3-4. 

 

Table 3.3.3-4 

Illustration of Patient Count and Incidence Rates Pertaining to Top 10  

Epidemiological Surveillance Diseases in Suphanburi Province, B.E. 2565 (2022) 

Disease Number of Patient 

Incident Rate 

(Per 100,000 

population) 

Diarrhea 8,201 969.12 

Fever of unknown cause 2,920 345.06 

Pneumonia 1,878 221.93 

Influenza 1,525 180.21 

Dengue fever 797 94.18 

New cases of pulmonary 

tuberculosis 

578 68.30 

Food poisoning 424 50.10 

Sexually transmitted disease 367 43.37 

Conjunctivitis 350 41.36 

Chickenpox 241 28.48 

 

 (4) Epidemiological Health Status Data of the Study Area 

  The collation of epidemiological health status data of the population within the 

study area encompassed data on the causes of illnesses for outpatients seeking services from 

public healthcare facilities within the study area and its nearby locales. The data as a 

representation of the health conditions of the population within the study area. The particulars of 

this endeavor are outlined as illustrated in Table 3.3.3-5 for Doem Bang Nang Buat Hospital and 

Table 3.3.3-6 for Nong Krathum Sub-district Health Promoting Hospital. 
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Table 3.2.3-5 

Outpatient Data classified by Causes of Illness from Doem Bang Nang Buat Hospital, during B.E. 2561-2565 (2018-2022) 
 

Cause of Illness 

2018 2019 2020 2021 2022 

Number Rate Number Rate Number Rate Number Rate Number Rate 

(instance) 

(per 

100,000 

pop.) 

(instance) 

(per 

100,000 

pop.) 

(instance) 

(per 

100,000 

pop.) 

(instance) 

(per 

100,000 

pop.) 

(instance) 

(per 

100,000 

pop.) 

1.  Diabetes 27,254 36,168.91 25,361 35,167.44 22,354 30,997.71 24,886 34,776.41 23,167 32,730.54 

2.  High blood pressure without cause 24,643 32,703.84 24,630 34,153.78 23,986 33,260.76 26,781 37,424.54 26,072 36,834.74 

3.  Cavities 11,840 15,712.92 11,829 16,402.97 11,318 15,694.38 8,237 10,113.19 8,380 11,839.34 

4.  Abnormal tissue 10,906 14,473.40 11,381 15,781.74 10,639 14,752.83 8,844 12,358.86 7,496 10,590.41 

5.  Other abnormalities of teeth and structure 10,493 13,925.61 10,495 14,553.14 7,304 10,128.27 5,166 7,219.12 8,076 11,409.84 

6.  Other back pathologies 8,542 11,375.94 8,999 12,478.68 5,947 8,246.55 4,440 6,204.58 4,775 6,746.16 

7.  Other acute upper respiratory tract infections 9,471 12,569.01 8,726 12,100.12 7,197 9,979.89 4,345 6,071.83 5,521 7,800.12 

8.  Other plants of the esophagus stomach and duodenum 7,264 9,640.09 6,344 8,797.06 6,134 8,505.86 4,636 6,478.48 4,621 6,613.36 

9.  Acute strep throat and acute tonsillitis 3,873 5,139.88 0 0.00 0 0.00 0 0.00 5,930 8,377.95 

10. Other specified, unspecified and multiple body injuries 5,034 6,680.65 6,377 6,069.47 3,855 5,345.63 3,344 4,673.00 3,478 4,913.75 

11. Other diseases of the skin and subcutaneous tissue 3,850 5,109.35 3,782 5,396.94 3,507 4,863.07 0 000 2,666 3,766.55 

12. Endocrine disorders, other nutrition and metabolic 0 0.00 0 0.00 0 0.00 3,053 4,266.35 2,834 4,003.90 

13. Cataracts and other lens abnormalities 0 0.00 0 0.00 0 0.00 0 0.00 3,977 5,618.74 
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Table 3.2.3-6 

Outpatient Data Classified by 21 Disease Groups from Nong Krathum Sub-district Health Promoting Hospital, during B.E. 2561-2565 (2018-2022) 

Cause of Illness 

2018 2019 2020 2021 2022 

Number  

(instance) 
% 

Number  

(instance) 
% 

Number  

(instance) 
% 

Number  

(instance) 
% 

Number  

(instance) 
% 

1. Certain infectious and parasitic diseases 46 1.22 45 1.29 45 1.13 24 0.95 28 1.66 

2. Neoplasms 0 0.00 0 0.00 1 0.03 1 0.04 0 0.00 

3. Diseases of the blood and blood forming organs 66 1.75 93 2.67 41 1.03 24 0.95 11 0.65 

4. Endocrine, nutritional and metabolic diseases 421 11.15 300 8.61 279 7.02 243 9.64 167 9.88 

5. Mental and behavioral disorders 35 0.93 1 0.03 874 21.99 3 0.12 6 0.35 

6. Diseases of the nervous system 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 

7. Diseases of the eye and adnexa 74 1.96 60 1.72 41 1.03 35 1.38 26 1.54 

8. Diseases of the ear and mastoid process 2 0.05 4 0.12 4 0.10 3 0.12 2 0.12 

9. Diseases of the circulatory system 768 20.33 487 13.99 499 12.56 476 18.89 327 19.35 

10. Diseases of the respiratory system 305 8.08 254 7.29 268 6.74 168 6.67 158 9.35 

11. Diseases of the digestive system 696 18.43 801 23.00 570 14.34 300 11.90 22 1.30 

12. Diseases of the skin and subcutaneous tissue 35 0.93 20 0.57 13 0.33 15 0.60 18 1.07 

13. Diseases of the musculoskeletal system and connective 

tissue 

236 6.25 208 5.97 254 6.39 253 10.03 169 10.00 

14. Diseases of the genitourinary system 15 0.40 18 0.52 12 0.30 4 0.16 7 0.41 

15. Compilation of pregnancy, childbirth and the puerperium 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 

16. Certain conditions originating in the perinatal period 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 

17. Congenital malformations, deformations and chromosomal 

abnormalities 

0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 

18. Symptoms, sign and abnormality clinical and laboratory 

findings, not elsewhere classified 

1,077 28.52 1,192 34.22 1,071 26.95 971 38.53 749 44.32 

19. Food poisoning, toxic effect, and their sequelae 0 0.00 0 0.00 1 0.03 0 0.00 0 0.00 

20. Transport accidents and their sequelae 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 

21. Other external causes of morbidity and fatality 0 0.00 0 0.00 1 0.03 0 0.00 0 0.00 

Total 3,776 100 3,483 100 3,974 100 2,520 100 1,690 100 
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3.3.4 Indigenous People  

 From the ethnic group database of the Princess Maha Chakri Sirindhorn 

Anthropology Centre (Public Organization), it was found that Suphanburi Province has a 

total of 26 indigenous communities. These consist of 10 communities of the Tai Dam ethnic 

group, 6 communities of the Pakakayo ethnic group, 4 communities of the Thai Phuan 

ethnic group, 3 communities of the Gong ethnic group, 1 community of the Kuay ethnic 

group, 1 community of the Pwo ethnic group, and 1 community of the Lao Wiang ethnic 

group. However, it was not reported that any indigenous ethnic group communities were 

established in the area of Doem Bang Nang Buat District. (Source: 

https://ethnicity.sac.or.th/database-ethnic).  

 

 Through several site visit, meetings with community leaders, pre-engagement 

meeting, and public hearing conducted so far, it has been observed that people in 

Suphanburi Province, where the Project is located, primarily communicate in standard Thai 

language. They share cultural practices and a way of life similar to the general population 

in central Thailand, with no distinctive characteristics found. Therefore, it is not meet the 

criteria under ADB Safeguard Requirement 31. 

 

3.3.5 Physical and Cultural Heritage 

 Suphanburi Province is regarded as an ancient province rich in historical 

significance, archaeological, and antiquities. It holds a prominent status as an ancient city, 

yielding archaeological evidence dating back no less than 3,500 to 3,800 years. The 

discovered artifacts span various epochs including the Neolithic, Bronze Age, Iron Age, 

and a continuous cultural heritage from the Sukhothai period. In addition to its 

archaeological value, Suphanburi also holds a significant place in Thai literary history as 

the birthplace of the epic tale "Khun Chang Khun Phaen," giving rise to numerous pivotal 

locations portrayed within the narrative of this literary work.  

 

 One important archaeological site in the province is The Nong Ratchawat 

Archaeological Site is situated in Nong Ratchawat Sub-district, Nong Yai Sai District. 

Originally covering approximately 15 rai, this site, elevated around 2 meters above its 

surrounding area, was initially characterized by rice paddies and sugarcane fields. The 

 
1 (i) self-identification as members of a distinct indigenous cultural group and recognition of this identity by others; (ii) 

collective attachment to geographically distinct habitats or ancestral territories in the project area and to the natural 

resources in these habitats and territories; (iii) customary cultural, economic, social, or political institutions that are 

separate from those of the dominant society and culture; and (iv) a distinct language, often different from the official 

language of the country or region. 

https://ethnicity.sac.or.th/database-ethnic
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initial excavation revealed significant archaeological evidence including four human 

skeletons, animal bones, fragments of tripod pottery, stone hand-milling tools, flint 

arrowheads, earthen pellets, and clay figurines. These artifacts signify that the area had 

been inhabited by people of the Neolithic era around 3,000-4,000 years ago. 

 

 However, within a radius of 3 kilometers from the Project boundary, there are no 

registered archaeological sites or historical sites as stipulated by relevant legislation, 

pertaining to archaeological sites, antiquities, cultural artifacts, and national heritage sites. 

 

3.4 HUMAN USE VALUES 

 

3.4.1 Land Use 

 

 (1) Principal City Plan and Regulation 

  From the examination of the principal city plan data of Suphanburi, 

according to the Ministry's regulations on enforcing the Principal City Plan of Suphanburi, 

B.E. 2560 (2017), land use has been designated into 7 categories, including:  

  1) Pink: Community land 

  2) Purple: Industrial and warehouse land 

  3) Green: Rural and agricultural land 

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

reform purposes for agriculture 

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

purposes 

  6) Light green with white diagonal line: Forest conservation land 

  7) Blue: Open land for environmental conservation purposes 

 

  The Project site is located within the green zone (Figure 3.4.1-1), which is 

classified as rural and agricultural land. This type of land allows for business activities in 

buildings that are not tall or large-sized. However, if there are agreements for purchase or lease 

involving regional electricity utilities, it is considered a public utility and can be conducted. In 

any case, the Project does not fall under the category or type of factory that is prohibited from 

conducting operations in this area. Therefore, the implementation of the Project does not 

conflict with the Principal City Plan for Land Use of Suphanburi, B.E. 2560 (2017), and is thus 

eligible for conducting business activities within the mentioned area. 
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 (2) Land Use within the Study Area 

  The research of land use within the study area encompasses a radius of 3 

kilometers from the Project boundaries using the Geographic Information System (GIS) 

along with the 1:50,000 scale base map from the Department of Land Development (B.E. 

2562 (2019)) and modifies satellite imagery from Google Earth, as well as additional field 

survey data. The predominant land use within the study area is agriculture. Regarding land 

use in the study area, it can be categorized into five types (Figure 3.4.1-2). The Project site 

is not located within protected areas, pollution control areas, or collision-prone areas. The 

details are as follows: 

 

  1) Agricultural Area 

   The most predominant land use within the study area is agriculture, 

which is widely distributed across all communities. It covers a total area of 43.79 square 

kilometers, representing 90.61% of the entire study area 

 

  2) Water Area 

   The water area covers a total area of 1.50 square kilometers, 

representing 3.10% of the entire study area. 

 

  3) Community Area and Infrastructures 

   The utilization of land for community and infrastructure purposes 

covers a total area of 1.27 square kilometers, representing 2.63% of the entire study area. 

 

  4) Other Areas 

   Other areas refer to land areas that are not utilized for any specific 

purpose. It covers a total area of 0.96 square kilometers, representing 1.99% of the entire 

study area. 

 

  5) Industrial Area 

   Industrial land use covers a total area of 0.81 square kilometers, 

representing 1.67% of the entire study area.  
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Figure 3.4.1-1 Project Location and Principal City Plan of Suphanburi, B.E. 2560 

(2017) 
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Source: Satellite image from Google Maps and data from the Department of Land 

Development, B.E. 2561 (2018) 

Figure 3.4.1-2 Type of Land Use in the Study Area 
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 (3)  Land Use within 100-meter Radius from the Transmission Line  

  The research of land use within 100-meter from transmission line route 

using the Geographic Information System (GIS) base map from the Department of Land 

Development (B.E. 2562 (2019)) and modifies satellite imagery from Google Earth. The 

predominant land use within the study area is agriculture (Figure 3.4.1-3). Regarding land 

use in the study area, agricultural area occupied 82.64% of the total area (Table 3.4.1-1). 

The Project site is not located within protected areas, pollution control areas, or collision-

prone areas.  

 

Table 3.4.1-1 

Percentage of Land Use in the Study Area of Transmission Line 

Land Use Characteristic Area (sq.m.) Percentage 

Agricultural Area   

Sugarcane 1.44 50.00 

Paddy Field 0.92 31.94 

Corn 0.01 0.35 

Mango 0.01 0.35 

Sub-total 2.38 82.64 

Non-agricultural Area   

Community 0.13 4.51 

Factory 0.12 4.17 

Irrigation Canal 0.10 3.47 

Shrubland 0.07 2.43 

River, Canal 0.03 1.04 

Farm Pond 0.03 1.04 

Road 0.01 0.35 

Cemetery 0.01 0.35 

Sub-total 0.50 17.36 

Total 2.88 100 
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Figure 3.4.1-3 Land Use Characteristic in the Study Area of Transmission Line 
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  In addition, survey of land use characteristic along transmission route line 

was carried out on October 19th, B.E. 2566 (2023). The objective of the survey is to collect 

baseline information of land use in the Right of Way (RoW) and nearby structure to predict 

initial impacts that may occur during the construction.  
 

  Based on the survey results illustrated in Figure 3.4.1-4 and Table 3.4.1-2 

by COT, it can be observed that there was farming activity along the Right of Way (RoW). 

Nevertheless, the exact locations of the poles are not finalized in this stage of the study. 

Therefore, the total area of crops to be managed is not specified. However, due to the size 

of the pole (0.9 x 2.2 x 3.0 meters - width x length x depth), it requires a relatively small 

area in comparison with the total farming area. So, it can be estimated that the damage to 

crops/infrastructures in the RoW will be minimal. In summary, the 115 kV transmission 

line, will be constructed, operated, and maintained by PEA using the Right of Way (RoW) 

of public roads. Therefore, land acquisition is naturally not expected. In the event of 

informal settlers and crops exist, this will be managed by PEA's contractor. 
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Figure 3.4.1-4 Reference Observation Points 
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Table 3.4.1-2 

Current Environment Condition Along the Project's Transmission Lines 

Observation 

Point 
Current Land Use Characteristic Picture 

L1  Infrastructure  
 Informal Business 

 Business 

 Agricultural Area (Paddy field) 

 

 
R1  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Paddy field) 

 

 
L2  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Sugarcane farm) 

 

 
R2  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Sugarcane farm) 

 

 
L3  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Sugarcane farm) 
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Observation 

Point 
Current Land Use Characteristic Picture 

L4  Infrastructure (Hut) 

 Informal Business 

 Business 

 Agricultural Area (Paddy field) 

 

 
R3  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Cassava farm) 

 

 
L5  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Paddy field) 

 

 
L6  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Cassava farm) 

 

 
R4  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Cassava farm) 
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Observation 

Point 
Current Land Use Characteristic Picture 

L7  Infrastructure  
 Informal Business 

 Business 

 Agricultural Area (Sugarcane farm) 

 

 
R5  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Sugarcane farm) 

 

 
R6  Infrastructure  

 Informal Business 

 Business  
 Agricultural Area (Sugarcane farm) 

 

 
R7  Infrastructure (Hut) 

 Informal Business 

 Business 

 Agricultural Area  
 

 
L8  Infrastructure  

 Informal Business 

 Business  
 Agricultural Area (Sugarcane farm, 

Eucalyptus plantation) 
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Observation 

Point 
Current Land Use Characteristic Picture 

L9  Infrastructure  
 Informal Business 

 Business 

 Agricultural Area (Cassava farm) 

 

 
L10  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Paddy field) 

 

 
R8  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Sugarcane farm) 

 

 
L11  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Sugarcane farm) 

 

 
L12  Infrastructure (Hut) 

 Informal Business 

 Business  
 Agricultural Area  
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Observation 

Point 
Current Land Use Characteristic Picture 

L13  Infrastructure  
 Informal Business 

 Business 

 Agricultural Area (Sugarcane farm) 

 

 
R9  Infrastructure  

 Residential area  
 Agricultural Area (Sugarcane farm) 

 

 
L14  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Paddy field) 

 

 
R10  Infrastructure (Local restaurant) 

 Informal Business 

 Business 

 Agricultural Area  
 

 
R11  Infrastructure (Animal stall, Concrete 

house with zinc roof) 

 Informal Business 

 Business 

 Agricultural Area  
 

 



IEE REPORT 

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

3-165 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

Observation 

Point 
Current Land Use Characteristic Picture 

L15  Infrastructure (Water pump) 

 Informal Business 

 Business 

 Agricultural Area  
 

 
R12  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Paddy field) 

 

 
L16  Infrastructure  

 Informal Business 

 Business  
 Agricultural Area (Paddy field) 

 

 
R13  Infrastructure (Concrete house with zinc 

roof) 

 Informal Business 

 Business 

 Agricultural Area  
 

 
R14  Infrastructure (Hut) 

 Informal Business 

 Business 

 Agricultural Area  
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Observation 

Point 
Current Land Use Characteristic Picture 

R15  Infrastructure  
 Informal Business 

 Business 

 Agricultural Area (Cassava farm) 

 

 
L17  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area (Paddy field) 

 

 
R17  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area  

 

 
R18  Infrastructure (Hut) 

 Informal Business 

 Business 

 Agricultural Area  

 

 
R19  Infrastructure (Hut) 

 Informal Business 

 Business 

 Agricultural Area  
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Observation 

Point 
Current Land Use Characteristic Picture 

L18  Infrastructure  
 Informal Business 

 Business 

 Agricultural Area  

 

 
L19  Infrastructure  

 Informal Business 

 Business 

 Agricultural Area  

 

 
L20 

(Connect with 

exist 115-kV 

transmission 

line) 

 Infrastructure (Retail store) 

 Informal Business 

 Business 

 Agricultural Area  
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3.4.2 Land Transportation 

 

 (1) Transportation Network in Suphanburi Province 

  Suphanburi Province is located approximately 107 kilometers away from 

Bangkok via Highway 340, a concrete road with 6 lanes (3 lanes each way). This road 

provides a direct connection between the northern and southern regions without having to 

pass through Bangkok. The transportation network within the province and between 

provinces is highly convenient and efficient due to continuous road improvements. 

Currently, the transportation infrastructure, including road and railway networks, is well-

developed. The province boasts a comprehensive and efficient transportation system, 

including various types of passenger vehicles operating around the clock. Additionally, 

there is a railway route originating from Bangkok and passing through Nakhon Pathom 

Province before entering Suphanburi Province. The railway journey extends approximately 

142 kilometers and currently offers daily services. These details are outlined in the 

Provincial Development Plan for Suphanburi (2023-2027) by the Suphanburi Provincial 

Office. 

 

  Regarding the transportation system that extends beyond the provincial 

boundaries, there are several major highways connecting to various provinces. These 

include Highway 340 (Suphanburi-Phranakhon Si Ayutthaya-Bangkok), Highway 3195 

(Suphanburi-Ang Thong), Highway 321 (Suphanburi-Nakhon Pathom), and Highway 324 

(Suphanburi-Kanchanaburi), among others. 

 

  For the Project located in the area of Nong Krathum Sub-district, Doem 

Bang Nang Buat District, Suphanburi Province, there are transportation routes passing 

through the area, including Highway 4086 (traffic counting point), Highway 304, and 

Highway 3350 (Figure 3.4.2-1). 
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Figure 3.4.2-1 Transportation Route in the Study Area 
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 (2) Traffic Volume from Secondary Data 

  The study has collected statistical traffic volume data on a daily average 

basis from the Bureau of Highway Safety, Department of Highway for the past three years 

(B.E. 2563-2565 (2020-2022)) on Highway 3350, which is a transportation route within 

the Project study area. They selected a traffic measurement station located at kilometer 

mark 3+000, which is the closest station to the Project area. The findings showed that the 

average daily traffic volume from B.E. 2563 (2020) to B.E. 2565 (2022) was 6,848 5,438 

and 6,188 vehicles per day, respectively, as shown in Table 3.4.2-1. The traffic volume 

trends fluctuated without a consistent pattern. The vehicle type with the highest volume 

was cars with a seating capacity of no more than 7 people. 

 

Table 3.4.2-1 

Traffic Volume on National Highway No. 3350 (Tha Chang - Sra Bua Kam) 

at the 3+000 Kilometer Mark (during B.E. 2563-2565 (2020-2022)) 

Vehicle Types 
2020 2021 2022 

Volume % Volume % Volume % 

Motorcycle 1,544 22.55 1,002 18.42 1,615 26.09 

Passenger car, less than 7 persons 1,978 28.89 1,411 25.95 1,506 24.35 

Passenger car, more than 7 persons 1,827 26.68 1,097 20.16 909 14.69 

Light bus 9 0.13 13 0.24 2 0.03 

Medium bus 1 0.01 6 0.11 5 0.08 

Heavy bus 15 0.22 17 0.31 1 0.02 

Light truck (4 wheels) 687 10.03 1,404 25.82 1,696 27.41 

Medium truck (6 wheels) 210 3.07 189 3.48 148 2.39 

Heavy truck (10 wheels) 161 2.35 133 2.45 80 1.29 

Full trailer 164 2.39 95 1.75 160 2.59 

Semi-trailer 252 3.68 71 1.31 66 0.97 

Total 6,848 100 5,438 100 6,188 100 

 

 (3) Traffic Volume Survey  

  The traffic volume on Rural Highway No. 4086 (the road leading to the 

project) was surveyed by conducting a traffic count for 2 days, once, covering both regular 

and weekend days, specifically on Friday, June 9, B.E. 2566 (2023), and Saturday, June 

10, B.E. 2566 (2023). Two points of traffic volume survey are; 

  Point 1: Rural Highway No. 4086 before reaching the intersection with 

Rural Highway No. 4027, and 

  Point 2: Rural Highway No. 4086 near the Nong Krathum Sub-district 

Health Promoting Hospital  
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 (4) Analysis of Traffic Data in the Study Area 

  Traffic data analysis is assessed by the traffic density on various routes and 

flexibility in travel. The focus is the capacity of the road network. For traffic volume 

calculation, the unit of each type of vehicle will be converted to a single unit equivalent to 

a passenger car (Passenger Car Unit: PCU Factor) according to the regulations of the 

Department of Highways. The details of the calibration and the summary of the car quantity 

calibration (cars per day) to be the same unit (PCU) are as follows. 

 

  Car types are defined into 12 categories. Each type has a multiplier of 

Passenger Car Equivalents (PCE) to convert it into passenger car unit (PCU), as shown in 

Table 3.4.2-2. 

 

Table 3.4.2-2 

Weight of Each Type of Vehicle  

Type of vehicle 
Value of Passenger Car Equivalents 

Factor (PCE) 

Passenger cars no more than 7 passengers 1.00 

Passenger cars more than 7 passengers 1.00 

Light bus 1.50 

Medium bus 1.50 

Heavy bus 2.10 

Light truck (4 wheels) 1.00 

Medium truck (6 wheels) 2.10 

Heavy truck (10 wheels) 2.50 

Full trailer 2.50 

Semi-trailer 2.50 

Bicycle and tricycle 0.33 

Motorcycle and motor-tricycle 0.33 

Source: Bureau of Safety, Department of Highways, 2019-2023 

 

  Let V be the traffic volume (from maximum PCU units per hour) to 

calculate the V/C Ratio in calibration with the standard value of the Traffic Engineering 

Division set at a maximum of less than 0.8 (80%). The highway capacity is shown in Table 

3.4.2-3.  

 

Table 3.4.2-3 

Highways Capacity 

Types of highways Capacity (PCU/hr) 

Multi-lane roads 2,000 (per 1 lane) 

2-lane roads, 2  directions 2,000 (both 2 directions) 

3-lane road, 2 directions 4,000 (both 2 directions) 

Source: Phaophong Nillachanphansri, 1997 
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  Calculation of V/C Ratio follows this formula. 

 

V/C Ratio  = Traffic volume increased by the project + Original traffic volume 

The highways capacity 

 

  Value V/C Ratio used to calibrate the standard value for classifying traffic 

conditions in the future, as shown in Table 3.4.4-4. 

 

Table 3.4.4-4 

The Standard Value for Classifying Traffic Conditions in The Future 

Level of 

service 

Volume 

Capacity Ratio 

(V/C Ratio) 

Meaning 

A 0.00-0.60 - Free-Flow Conditions are not disturbed by other 

factors, and the driver has high freedom in controlling 

the vehicle. 

B 0.61-0.70 - Traffic conditions are disturbed by other factors, 

and the driver has less freedom in controlling the 

vehicle. 

C 0.71-0.80 - Static traffic conditions, the driver has more 

difficulty control of the vehicle, making changing 

lanes difficult. 

D 0.81-0.90 - Traffic conditions become unstable. There is a 

slight increase in the traffic volume, causing vehicle 

movement to be delayed. 

E 0.91-1.00 - Traffic conditions become unstable. There is an 

increase in traffic, causing vehicle movement to be 

highly delayed. 

F > 1.00 - Traffic jam 

 

  Details of the traffic volume from the survey are as shown in Table 3.4.2-5 

(Point 1) and Table 3.4.2-6 (Point 2). It is found that the level of service at both points are 

at level A - Free-Flow Conditions are not disturbed by other factors, and the driver has high 

freedom in controlling the vehicle.  
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Table 3.4.2-5 

Number of Vehicles at Point 1 (Rural Highway No. 4086 before reaching the intersection with Rural Highway No. 4027) 

Vehicle - Type 
PCU 

Factor 

Morning Rush Hour (7 a.m. – 8 a.m.) Off-peak hours (9 a.m. – 10 a.m.) Evening Rush Hour (5 p.m. – 6 p.m.) 

Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr. PCU/hr./lane 

Friday, June 9th, B.E. 2566 (2023) 

Passenger Car, less than 7 persons 1 6 6 3.00 1 1 0.50 7 7 3.50 

Passenger Car, more than 7 persons 1 0 0 0.00 0 0 0.00 0 0 0.00 

Light Bus 1.5 0 0 0.00 0 0 0.00 0 0 0.00 

Medium Bus 1.5 0 0 0.00 0 0 0.00 0 0 0.00 

Heavy Bus 2.1 0 0 0.00 0 0 0.00 0 0 0.00 

Light Truck (4 wheels) 1 19 19 9.50 10 10 5.00 14 14 7.00 

Medium Truck (6 wheels) 2.1 0 0 0.00 0 0 0.00 0 0 0.00 

Heavy Truck (10 wheels) 2.5 0 0 0.00 0 0 0.00 0 0 0.00 

Full Trailer  2.5 0 0 0.00 0 0 0.00 0 0 0.00 

Semi-Trailer  2.5 1 3 1.25 1 3 1.25 0 0 0.00 

Motorcycles  0.333 14 5 2.33 5 2 0.83 9 3 1.50 

Total 40 40 32.16 16.08 17 15.17 7.58 30 24.00 

V/C ratio 0.02 0.01 0.02 

Level of service A A A 

Saturday, June 10th, B.E. 2566 (2023) 

Passenger Car, less than 7 persons 1 1 1.00 3.00 1 1 0.50 7 7 3.50 

Passenger Car, more than 7 persons 1 0 0.00 0.00 0 0 0.00 0 0 0.00 

Light Bus 1.5 0 0.00 0.00 0 0 0.00 0 0 0.00 

Medium Bus 1.5 0 0.00 0.00 0 0 0.00 0 0 0.00 

Heavy Bus 2.1 0 0.00 0.00 0 0 0.00 0 0 0.00 

Light Truck (4 wheels) 1 11 11.00 9.50 10 10 5.00 14 14 7.00 

Medium Truck (6 wheels) 2.1 0 0.00 0.00 0 0 0.00 0 0 0.00 

Heavy Truck (10 wheels) 2.5 0 0.00 0.00 0 0 0.00 0 0 0.00 

Full Trailer  2.5 0 0.00 0.00 0 0 0.00 0 0 0.00 

Semi-Trailer  2.5 0 0.00 1.25 1 3 1.25 0 0 0.00 

Motorcycles  0.333 17 5.66 2.33 5 2 0.83 9 3 1.50 

Total 40 29 17.66 17 15.17 7.58 30 24.00 12.00 

V/C ratio 0.02 0.01 0.02 

Level of service A A A 
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Table 3.4.2-6 

Number of Vehicles at Point 2 (Rural Highway No. 4086 near the Nong Krathum Sub-district Health Promoting Hospital) 

Vehicle - Type 
PCU 

Factor 

Morning Rush Hour (7 a.m. – 8 a.m.) Off-peak hours (9 a.m. – 10 a.m.) Evening Rush Hour (5 p.m. – 6 p.m.) 

Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr. PCU/hr./lane 

Friday, June 9th, B.E. 2566 (2023) 

Passenger Car, less than 7 persons 1 61 61 30.50 30 30 15.00 13 13 6.50 

Passenger Car, more than 7 persons 1 0 0 0.00 0 0 0.00 0 0 0.00 

Light Bus 1.5 0 0 0.00 0 0 0.00 0 0 0.00 

Medium Bus 1.5 0 0 0.00 0 0 0.00 0 0 0.00 

Heavy Bus 2.1 0 0 0.00 0 0 0.00 0 0 0.00 

Light Truck (4 wheels) 1 23 23 11.50 11 11 5.50 25 25 12.50 

Medium Truck (6 wheels) 2.1 3 6 3.15 2 4 2.10 1 2 1.05 

Heavy Truck (10 wheels) 2.5 1 3 1.25 1 3 1.25 0 0 0.00 

Full Trailer  2.5 1 3 1.25 0 0 0.00 0 0 0.00 

Semi-Trailer  2.5 1 3 1.25 0 0 0.00 0 0 0.00 

Motorcycles  0.333 129 43 21.48 50 17 8.33 84 28 13.99 

Total 219 140.76 70.38 94 64.35 32.18 123 68.07 34.04 

V/C ratio 0.10 0.06 0.10 

Level of service A A A 

Saturday, June 10th, B.E. 2566 (2023) 

Passenger Car, less than 7 persons 1 3 3.00 1.50 7 7.00 3.50 4 4 2.00 

Passenger Car, more than 7 persons 1 0 0.00 0.00 0 0.00 0.00 0 0 0.00 

Light Bus 1.5 0 0.00 0.00 0 0.00 0.00 0 0 0.00 

Medium Bus 1.5 0 0.00 0.00 0 0.00 0.00 0 0 0.00 

Heavy Bus 2.1 0 0.00 0.00 0 0.00 0.00 0 0 0.00 

Light Truck (4 wheels) 1 22 22.00 11.00 28 28.00 14.00 24 24 12.00 

Medium Truck (6 wheels) 2.1 2 4.20 2.10 5 10.50 5.25 0 0 0.00 

Heavy Truck (10 wheels) 2.5 0 0.00 0.00 0 0.00 0.00 0 0 0.00 

Full Trailer  2.5 0 0.00 0.00 0 0.00 0.00 1 3 1.25 

Semi-Trailer  2.5 0 0.00 0.00 0 0.00 0.00 1 3 1.25 

Motorcycles  0.333 48 15.98 7.99 45 14.99 7.49 43 14 7.16 

Total 75 45.18 22.59 85 60.49 30.24 73 48.00 23.66 

V/C ratio 0.03 0.06 0.07 

Level of service A A A 
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3.4.3 Water Use 

 The study of water demand in Suphanburi Province (Source: Master Plan Report, 

Department of Irrigation, B.E. 2561 (2018)) can be categorized into 4 types. These include: 

water demand for domestic and consumptive purposes, water demand for environmental 

conservation, water demand for agriculture, and water demand for industrial purposes. The 

details are as follows: 

 

 (1) Domestic and Consumptive Water Use in Households 

  The demand for water usage for domestic consumption is assessed based on 

the population and usage rate. The assessment of future demand is conducted for 5 years, 

10 years, and 20 years. An analysis of population trends reveals that the current demand 

for water usage for domestic consumption is 46.65 million cubic meters per year and is 

projected to increase to 47.02, 47.39, and 48.15 million cubic meters per year over the next 

5 years, 10 years, and 20 years, respectively. 

 

 (2) The Demand for Watershed Ecosystem Maintenance 

  The demand for water usage to maintain the watershed ecosystem is 

assessed through a comparison of the water requirement for maintaining the watershed 

ecosystem of the main river basin. This assessment is based on the report of the Data 

Warehouse Development Project for 25 river basins and the Flood and Drought 

Hydrological Analysis conducted by the Water Resources and Agricultural Resource 

Information Institute (WARIA) in 2012. By comparing the area of Suphanburi Province 

with the watershed area that covers Suphanburi, the results of the assessment indicate that 

the demand for water usage to maintain the watershed ecosystem in Suphanburi Province 

is 90.50 million cubic meters per year. 

 

 (3) Agricultural Water Demand 

  The water demand for agricultural purposes is assessed based on the area of 

agricultural land during both the rainy and dry seasons, both within and outside the irrigation 

area, along with the water usage rate for cultivation per rai. The water demand for agriculture 

within the irrigation area is evaluated from the current irrigated areas and future plans for 

irrigation development. For the rainy season, cultivation covers the entire irrigation area, while 

during the dry season, cultivation covers 50% of the irrigation area. The water demand for 

agriculture outside the irrigation area is assessed from the current cultivated areas outside the 

irrigation zone and is anticipated to remain relatively constant. The results of the assessment 

indicate that the water usage requirement for agricultural purposes is 3,062.31 million cubic 

meters per year and is projected to increase to 3,202.01, 3,228.83, and 3,274.06 million cubic 

meters per year over the course of 5, 10, and 20 years, respectively. 
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 (4) Industrial Water Demand 

  The Department of Industrial Works and Industrial Estates has conducted 

an assessment of water usage requirements for industrial purposes on a provincial basis. 

This assessment is based on the number of registered industrial factories with the 

Department of Industrial Works and their water usage rates, categorized by production 

capacity (horsepower). The evaluation of future water demand was conducted for 5, 10, 

and 20-year periods, analyzing the industrial growth trends. The results indicate that the 

water demand for industrial purposes in the province of Suphanburi is 20.19 million cubic 

meters per year and is projected to increase to 21.12, 22.13, and 24.14 million cubic meters 

per year over the course of 5, 10, and 20 years, respectively, following the sequence. 

 

  Moreover, the Project area is located in Nong Krathum Sub-district, Doem 

Bang Nang Buat District, Suphanburi Province. This falls within the jurisdictional 

responsibility for water supply and distribution of the regional water authority, Doem Bang 

Nang Buat Branch. When considering the current water consumption data for domestic and 

household use within the community in the study area, it is found that there are a total of 

11,439 water users. The raw water source for producing tap water will be drawn from Tha 

Chin River, with a production capacity of 11,226 cubic meters per day. The monthly water 

production volume is 336,783 cubic meters, the volume of produced water supplied is 

331,908 cubic meters per month, and the volume of water distributed is 218,805 cubic 

meters per month (Regional Water Authority, Doem Bang Nang Buat Branch, data as of 

May B.E. 2566 (2023)). Currently, the water supply is still sufficient to adequately serve 

the community within the responsible area. For the project's water usage, the project 

received a certificate for supplying the water for use within the project from the Provincial 

Waterworks Authority, Dan Chang Branch (Appendix 2-8). 

 

3.4.4 Electricity Use 

 The Provincial Electricity Authority (PEA), Doem Bang Nang Buat District, 

responsible for supplying electricity to the population in 14 sub-districts and 121 

communities, covers an area of 561.77 square kilometers. The number of electricity users 

amounts to 16,000. There are two branch offices under the Doem Bang Nang Buat District, 

the Doem Bang Nang Buat branch and the Nong Yasai branch. Additionally, there are two 

power stations, namely the Doem Bang Nang Buat Power Station and the Dan Chang 

Power Station. These facilities sufficiently meet the electricity demands of the local 

population. (Source: Doem Bang Nang Buat District Provincial Electricity Authority, May 

B.E. 2566 (2023)) 
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3.4.5 Solid Waste Management 

 Currently, Suphanburi Province has an approximate daily waste generation of 

826.08 tons, with a recoverable waste amount of 357.13 tons per day. The accumulated 

backlog of waste is 57,431.5 tons. The 23 operational waste collection and disposal sites 

in Suphanburi Province including: 

 1) A waste collection and disposal site managed by the Municipality of 

Suphanburi, utilizing a sanitary landfill method for waste disposal.  

 2) Nineteen open-air centralized disposal sites and 2 incineration facilities for 

waste disposal.  

 3) A transportation station operated by Jedsadawannakij Ruangrueng Co., Ltd. 

 

 In addition, Suphanburi Province has a policy to support waste management 

through the conversion of waste into electricity. Currently, there is a project to produce 

electricity from converting organic waste in Suphanburi Province, with one facility 

operated by Uthong Plasmer Energy Co., Ltd. This facility is responsible for managing 

infectious organic waste within the province. Each district has designated collection points 

for infectious organic waste, and these waste materials are then transferred to the 

partnership of S. Ruangroj Saraburi Co., Ltd., for disposal. Currently, all infectious organic 

waste within the province is being effectively managed. For waste management 

information in the study area (Doem Bang Nang Buat District) is within the scope of 

responsibility of 5 local government organizations as shown in Table 3.4.5-1. 

 

3.4.6 Disaster Prevention and Mitigation 

 There are 3 organizations responsible for disaster prevention and mitigation in the 

study area. Based on the study of disaster prevention and mitigation data from local 

administrative organizations in the area (Table 3.4.6-1), can be summarized as the following: 

 

 (1) Nong Krathum Sub-district Municipality is approximately 2.5 kilometers 

away from the Project area. Currently, there are 9 firefighting personnel and 50 volunteer 

community disaster prevention officers. They possess a firetruck with a water capacity of 

6,000 cubic meters, totaling 1 vehicle. 

 

 (2) Bo Kru Sub-district Administrative Organization is approximately 10 

kilometers away from the Project area. At present, there are 8 firefighting personnel and 

24 volunteer community disaster prevention officers. Additionally, they have a firefighting 

pickup truck, totaling 1 vehicle. 
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 (3) Nong Makhamong Sub-district Administrative Organization is 

approximately 12 kilometers away from the Project area. Currently, there are 5 firefighting 

personnel and 278 volunteer community disaster prevention officers. They own 2 firetruck 

vehicles and 1 patrol vehicle. 

 

Table 3.4.5-1 

Waste Management Information in Doem Bang Nang Buat District 

Solid waste collection/disposal site 
Managemen

t 

Amount of 

solid waste 

imported 

(tons/day) 

Amount of 

residual 

solid waste 

(tons) 

Khao Phra Sub-district Municipality Office Open dump 601.59 4,410 

Nong Krathum Sub-district Municipality Office Open dump 1.5 90 

Bo Kru Sub-district Municipality Office Open dump 1.5 60 

Nang Buat Sub-district Municipality Office Open dump 1.8 20 

Khao Phra Sub-district Administrative 

Organization 

Open dump 3 150 

 

Table 3.4.6-1 

Information on Equipment and Personnel of Disaster Prevention 

and Mitigation Units in the Study Area 

Equipment/Personnel 

Nong 

Krathum 

Sub-district 

Municipality 

Bo Kru 

SAO 

Nong 

Makhamon

g SAO 

1. Distance from the Project area 2.5 km. 10 km. 12 km. 

2. Firefighting Truck  - 1 - 

3. Firefighting Water Tank Truck    

 - Capacity: 14,000 liters - - 1 

 - Capacity: 12,000 liters - - 1 

 - Capacity: 8,000 liters - - - 

 - Capacity: 7,000 liters - - - 

 - Capacity: 6,000 liters 1 - - 

4. Patrol Vehicle - - 1 

5. Emergency Response Vehicle - - - 

6. Other Firefighting Equipment - - - 

7. Fire Extinguisher Cylinder with Spray Nozzle - - 2 

8. Three-Way Split Fire Hose Connection - - 1 

9. Firefighting Gear - - 4 

10. Firefighting Personnel 9 8 5 

11. Volunteer Community Disaster Prevention 

Officers 

50 24 278 

 

**************************** 

 



 

 

 

 

 

 

 

 

 

CHAPTER 4 

ASSESSMENT OF ENVIRONMENTAL AND SOCIAL 
IMPACT AND RISKS 
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CHAPTER 4 

ASSESSMENT OF ENVIRONMENTAL AND SOCIAL IMPACT AND RISKS 

 

4.1 SCOPE OF IMPACT ASSESSMENT 

 All components located in the project area, and transmission line as associated 

facility, that define the range of environmental and social factors assessed in IEE. 

Furthermore, the following environmental resource/value impacts were analyzed for each 

step of project implementation: 

 

 (1) Construction Phase 

  During the construction phase, there will be land clearing, construction of 

utilities and offices. The construction of all project components will be done according to 

construction schedule that takes seasonal constraint into consideration. Major impact will 

be those associated with construction activities. 

 

 (2) Operation Phase 

  After construction works finish, all equipment will be installed and 

commissioning will be conducted, then, commercial operation of project starts. 

 

4.1.1 Methodology for Impact Assessment and Evaluation 

 The approach used to assess environmental and social impacts of the project 

determines the intensity, extent, and duration of the anticipated potential positive or 

negative impact. These three qualifiers are grouped under one synthesis indicator, the 

significance of the impact. 

 

 The generic definitions which will be used for determination of impact 

significance are as follows; 

 

 - Insignificant: At this level, the activities or outcomes from the project 

development do not cause changes or effects, both directly and indirectly, on natural resources 

or environment and social. The environmental condition continues with normal function. 

 

 - Low: At this level, the activities or outcomes from the project development 

cause effects or benefits to the environment and social for a short time and the scope of the 

impacts are limited to only some areas of the project. The effect time is short and reversible 

naturally, or the changes are within the standard or naturally acceptable level. The impact 
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may cause psychological effects on people, such as disturbance. This level of 

environmental and social impact may be corrected with certain mitigation measures or 

require no measures at all. 

 

  - Moderate: At this level, the activities or outcomes from the project 

development cause moderate impacts or benefits to the environment compared to the 

standard. The affected area is relatively wide, but limited within the project area. The 

activities occur at several stages of the project and the effects take a long time, yet 

impermanently. Some activities affect natural resources, people’s health, and social, but 
not at the life-threatening level. Certain mitigation measures can reduce the impact.  

 

  - High: At this level, the activities or outcomes from the project 

development cause impacts or benefits to the environment at a greater level than the 

standard or cause changes to natural resources, environment, and social severely or 

permanently. The effects are widespread to people outside at a life-threatening level. 

Mitigation measures cannot reduce the impact or make such affected natural resources to 

their original condition. 
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4.2 SOLAR POWER PLANT 

 

4.2.1 Physical Conditions 

 

4.2.1.1 Air Quality 

 

 (1) Construction Phase 

  The impact on air quality during the construction phase is primarily 

attributed to two types of activities: dust particles generated from construction activities 

and pollutants emitted by machinery used in construction activities. Most of the dust 

particles generated can easily settle within the construction area, limiting their distribution 

to that area. This directly affects the construction workers. However, the project does not 

involve activities that would significantly disturb the soil surface. Instead, the activities 

mainly involve adjusting the terrain to achieve a consistent level. Furthermore, these 

activities have a relatively short duration. 

 

  According to U.S.EPA, AP-42, 1955, suspended particle generation in 

construction area depends on the activities. The Project only has an activity to level the 

land. Using soil formation information, soil moisture content, climate, and duration of the 

activity to plug the value in Box Model will give the estimated dust during different 

activities. 

 

  C  = Q / dwM 

  Where  C = Dust concentration (mg/m3) 

     Q = Dust generation rate at the origin (mg/s) 

     d  = Area width perpendicular to wind direction (m) 

     w  = Yearly average wind speed (m/s) This project use 1.8 m/s 

or 0.93 m/s (source: 30-year average wind speed data from 

Suphanburi Meteorology Office from 1992 to 2021) 

     M = The mixing height, which is the height of the atmosphere 

where pollutants are mixed with the air (in meters), 

considering the lowest monthly average value near the 

project area, is the highest at the Bang Na 

Agrometeorological Station in BE 2564, with a value of 

541.37 meters (Table 4.2.1.1-1) 
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Table 4.2.1.1-1 

Mixing Height from Bang Na Agrometeorological in B.E. 2564,  

under the Thai Meteorological Department 

Month Mixing Height (meters) 
January 681.79 

February 598.72 

March 780.98 

April 657.54 

May 732.82 

June 743.61 

July 830.48 

August 883.50 

September 694.97 

October 702.39 

November 659.30 

December 541.37 

Source: Analyzed by the Faculty of Environment, Kasetsart University, certified by the Ozone and 

Radiation Center, Thai Meteorological Department, in B.E. 2565 (2022). 

 

  U.S.EPA, AP-42, 1955 provides suspended particle generation rate in a 

construction area to be 1.2 ton/acre/month, equivalent to 9.88 g/m2/day. Thus, the dust 

generation rate during the construction phase, working 8 hour/day equal to; 

  Q = 9.88 g/m2/day x 6,735 m2 x 1000 mg 

    8 hr/day x 60 second x 60 minute 

  Q = 2,310.48 mg/s 

  Plug the value Q = 2,310.48 mg/s into the Box Model, resulting in dust 

concentration of; 

  C =    2,310.48 mg/s  

    40 m x 0.93 m/s x 541.37 m 

  C = 0.115 mg/m3 

 

  Therefore, the estimated Total Suspended Particulates (TSP) resulting from the 

project’s site adjustment activities is approximately 0.115 milligrams per cubic meter. The 

maximum background concentration of TSP from the measurement value as illustrated in 

Chapter 3 was 0.076 mg/m3 at Ban Nong Hin School. After plugged in calculation value of 

0.115 mg/m3 with the background concentration, the total concentration of TSP is 0.191 

mg/m3. Based on the calculation, the quantity of dust particles generated from these activities 

which is within the standard limit, which is set at no more than 0.33 milligrams per cubic meter 

(National Environmental Committee Announcement No. 24, B.E. 2547 (2000)). There is no 

ambient air quality standard limit set for TSP in the IFC General EHS Guidelines. 
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  During construction phase, most of the dust particles generated are coarse and 

can settle quickly to the ground, limiting their dispersion to the construction site area. The 

primary impact is on the construction workers working in that vicinity. However, the project 

has environmental impact prevention and mitigation measures in place, along with monitoring 

and follow-up procedures to ensure that environmental impacts remain at a low level. 

 

 (2) Operation Phase 

  During the operation phase, solar energy (solar intensity) will be used to 

generate electricity. There will be no sources of continuous air pollution from the project 

operations. No air pollution impact during operation phase is anticipated. 

 

4.2.1.2 Noise 

 Assessment Methodology 

 (1) Impact from Noise Level 

  The impact from the noise level considers the Leq-24hr measurement value 

in the receptor area. The result of the noise level will be compared with the standards set 

by the National Environmental Board's Announcement No. 15 (B.E. 2540 (1997)), which 

specifies general noise level standards. The average 24-hour noise level should not exceed 

70 dBA. There are three following steps to evaluate the noise level that the receptor 

receives from the construction activities;  

  1) Evaluating the noise level attenuated by distance at the observation 

point using Equation (1). 

   Lp2  =  Lp1 – 20logR2/R1 (1) 

   Where;  Lp2 = Noise level at distance from the noise source  

      Lp1 = Reference noise level of the activity 

      R1  = Distance measuring reference noise level   

      R2  = Distance from noise source to the receptor 

  2) Assessing the noise level from project activities in conjunction with the 

currently measured noise level at the observation point using Equation (2). 

   Lptotal  = 10 log (Lp1/10 + Lp2/10) (2) 

   Where;  Lp1 =  Baseline noise level (Worst case) 

      Lp2 = Calculate noise from the activity 

  3) Assessing the noise level from project activities at the desired time 

interval using Equation (3). 

   LeqT  =    Lp + 10 log t/T (3) 
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   Where;  LeqT = The noise level that occurs within the desired 

time interval, in dBA 

      Lp = The noise level generated from the source, in dBA 

      t = The duration of the noise generated from the 

source, in hours 

      T = The desired time interval for which the noise 

level needs to be known, in hours 

 (2) Annoyance Noise  

  The assessment of annoyance noise based on the guidelines provided by the 

Pollution Control Department's National Environmental Committee Announcement Re: 

Methods for measuring ambient noise levels, the noise level in the absence of annoyance, 

noise measurement and calculation, annoyance noise level calculation, and noise 

measurement recording forms in B.E. 2565 (2022). There are seven steps in the evaluating 

annoyance noise level as summarized in Table 4.2.1.2-1. 

 

Table 4.2.1.2-1 

Evaluation of Noise Annoyance Level 

Step Detail Note 

1 Gather of noise level data in the absence of annoyance at 

various observation points. The data used in this assessment 

includes equivalent noise level (Leq), background noise level 

(L90) by using 1-hr interval during day time and 5-minute 

interval during the night time.  

Leq = A 

L90 = B 

2 Evaluate the noise level at the receptor by calculating the noise 

levels from project-related noise sources, attenuated by the 

distance and obstruction/barrier, by using Equation (1). 

Lp2 = Lp1 - 20 log R2/R1 (1) 

Lp2 = C 

3 Evaluate the total noise level during the construction activities 

at the receptor, by using Equation (2). 

Lptotal  = 10 log (Lp1/10 + Lp2/10) (2) 

Lptotal = D 

4 Calculate the noise level during annoyance by using Equation (3). 

Leq,Tr = [10 log (10 0.1Leq,Ts -10 0.1Leq,R)]+ 10 log (Ts/Tr) (3) 

Where; Leq, Tr = Noise level during disturbances, in dBA 

 Leq, Ts = Noise level when sound from noise sources 

occurs, in dBA 

 Leq, R = Noise level in the absence of disturbances, 

in dBA 

 Ts = Duration of the period when noise sources 

occur, in minutes 

 Tr = Reference time used for calculating the 

noise level during disturbances, in minutes 

Leq,Tr = E 

5 Adjustments are made in various cases as follows; 

- +3 dBA for areas requiring quietness and during night time. 

F = E+3 dBA 

G = E+5 dBA 
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Step Detail Note 

- +5 dBA for cases where the noise originates from sources 

with sharp echoes or vibrations. 

6 Evaluate the annoyance noise level using Equation (4). 
Annoyance noise level = Noise level in the presence of annoyance 

– Background noise level (L90) (4) 

If the result exceeds 10 dBA, the noise level from the 

construction activities is considered annoyance noise level. 

H = E-B < 10 

7 If the result exceeds 10 dBA, additional measures should be 

considered to reduce noise levels from the source, and 

reevaluation should be conducted from steps 2 to 6 until the 

annoyance level is within acceptable limits. 

- 

 

 Receptor (Sensitive Area) 

 Ban Nong Hin School is considered a noise receptor because it is a sensitive area 

and is located closest to the Project, approximately 20 meters away from the Project 

boundary. In addition, there are also households located to the north of the Project (Figure 

4.2.1.2-1). The nearest one is approximately 140 meters from the Project boundary. 

However, the Project designs to locate the solar panels at a setback distance of 100 meters 

from the boundary. As a result, both receptors, Ban Nong Hin School and Farm Dwelling, 

are located approximately 120, and 240 meters away from the noise source.
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Figure 4.2.1.2-1 Noise Receptors  

Farm dwelling 

Ban Nong Hin School 
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 Assessment 

 (1) Construction Phase 

  1) Noise Sources 

   Activities during the construction phase that may generate disturbing noise 

to the lives and well-being of nearby residents in the Project area include the construction of 

structures for installing solar panels and building construction using percussion piling method. 

Construction processes can be generally divided into ground clearing, excavation, foundation, 

erection, and finishing. Each step involves different equipment, creating its own noise 

characteristics. Variations in noise levels occur at each step. A representative source level is 

determined for each phase based on reference data. Table 4.2.1.2-2 presents a reference noise 

level at construction site at each step of construction process. 

 

   During the 8-hour construction period, not all machinery operates 

simultaneously. Therefore, Case II (minimum require equipment present at site) is used in 

the calculation. 83 dBA at a distance of 15 meters from the source is chose as a reference 

noise level in this assessment because it is the highest noise level generated from the 

construction of the Project (U.S. EPA 1971). 

 

Table 4.2.1.2-2 

Typical Ranges of Noise Levels at Construction Sites with a 50 dB(A) Ambient 

Typical of Suburban Residential Areas 

Construction stages 

Building/Construction type 

Residential 

Building 

Office, Hotel, 

School, and 

Utilities  

Industrial 

factory, parking 

areas, mall, and 

service station 

road, highway, 

and water 

drainage system 

I II I II I II I II 

Ground Clearing 83 83 84 84 84 83 84 84 

Excavation 88 75 89 79 89 71 88 78 

Foundation 81 81 78 78 77 77 88 88 

Erection 81 65 87 75 84 72 79 78 

Finishing 88 72 89 75 89 74 84 84 

Remark: I = All pertinent equipment presents at site 

 II = Minimum require equipment present at site 

Source: Noise from Construction Equipment and Operations, Building Equipment, and Home Appliances, 

U.S. EPA 1971 

 

  2) Evaluate Equivalent Noise Level 

   Then, evaluate the noise level that the receptors shall receive during 

construction following Equation (1) to Equation (3) and compare the result of evaluation 

with the national and international standards. The results can be shown in Table 4.2.1.2-3. 

The results show that during construction, difference noise levels that the receptors shall 

receive are 1.6 and 0.5 dBA, respectively compliance with the value prescribed in EHS 

guideline (not over 3 dBA).
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Table 4.2.1.2-3 

Noise Level Evaluation at the Receptors (without noise barrier equipped) 

 

Receptor 1: Ban Nong Hin School Receptor 2: Farm Dwelling 

Noise Source = 83 dBA (at 15 m.) 

Distance = 120 m. 

Noise Source = 83 dBA (at 15 m.) 

Distance = 240 m. 

Evaluating Leq-1 hr. (Daytime) 

Lp2 = Lp1 – 20 log R2/R1 

 = 83 – 20 log (120/15) 

 = 64.9 dBA  

Highest Leq 1-hr (Daytime) baseline data = 68.5 dBA 

Lptotal = 10 log (10Lp1/10+10Lp2/10) 

 = 10 log (1064.9/10 + 1068.5/10) 

 = 70.1 dBA  

Evaluating Leq-1 hr. (Daytime) 

Lp2 = Lp1 – 20 log R2/R1 

 = 83 – 20 log (240/15) 

 = 58.9 dBA 

Highest Leq 1-hr (Daytime) baseline data = 68.5 dBA 

Lptotal = 10 log (10Lp1/10+10Lp2/10) 

 = 10 log (1058.9/10 + 1068.5/10) 

 = 69.0 dBA  

Diff = 70.1 – 68.5 

 = 1.6 dBA 

Compliance with EHS Guideline, difference 

noise level not over 3 dBA 

Diff = 69.0 – 68.5 

 = 0.5 dBA 

Compliance with EHS Guideline, difference 

noise level not over 3 dBA 

Evaluating Leq-24 hr. 

Lp2 = Lp1 – 20 log R2/R1 

 = 83 – 20 log (120/15) 

 = 64.9 dBA  

Highest Leq-24 hr baseline data = 59.0 dBA  

Lptotal = 10 log (10Lp1/10+10Lp2/10) 

 = 10 log (1064.9/10 + 1059.0/10) 

 = 65.9 dBA  

Compliance with national standard, <70.0 dBA 

Evaluating Leq-24 hr. 

Lp2 = Lp1 – 20 log R2/R1 

 = 83 – 20 log (240/15) 

 = 58.9 dBA 

Highest Leq-24 hr baseline data = 59.0 dBA  

Lptotal = 10 log (10Lp1/10+10Lp2/10) 

 = 10 log (1058.9/10 + 1059.0/10) 

 = 62.0 dBA 

Compliance with national standard, <70.0 dBA 

 

  3) Evaluate Annoyance Noise 

   The calculated annoyance noise at the receptor during construction 

activities (Table 4.2.1.2-4 and Table 4.2.1.2-5) falls within the range of 8.3-32.1 dBA at 

Ban Nong Hin School, and within the range of 2.3-25.9 dBA. When compared to the 

standards set by the National Environmental Board’s Announcement No. 29 (B.E. 2550 

(2007)) regarding annoyance noise levels, it is noted that most values do not meet the 

standard. The impact is considered moderate; therefore, it is recommended that the Project 

shall install noise barriers during construction activities.  
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Table 4.2.1.2-4 

Annoyance Noise Levels from Construction Activities of the Project (Ban Nong Hins School) 

 

 
Remark: 1/ The noise level from the Project at the receptor is calculated using Equation (1). 

 2/ The total noise level at the receptor or the noise level during annoyance is calculated using Equation (2). 

 3/ Calculate the noise level during annoyance according to Equation (4). 

 4/ Annoyance noise level = Noise level during annoyance (after adjustments) – Background noise level. 

 5/ 24-hour equivalent noise level standards as per the National Environmental Committee Announcement 

No. 15 (1997) and Announcement No. 29 (2007) on Noise Disturbance Levels. 

Source: Consultants of Technology Company Limited, B.E. 2566 (2013). 

Adjusting the noise level

(Leq 1 hr) (L90)
Attenuated noise level 

from the project 
1/

Total noise level 

during the 

construction activity 
2/

Noise level in the 

presence of 

annoyance 
3/

+ 5 dbA for noise originates 

from sources with sharp 

echoes or vibrations

A B C D E F H = F-B

DAY 1 48.4 42.6 64.9 65.0 64.9 69.9 27.3 Failed

49.9 43.8 64.9 65.0 64.9 69.9 26.1 Failed

49.1 42.6 64.9 65.0 64.9 69.9 27.3 Failed

49.7 43.5 64.9 65.0 64.9 69.9 26.4 Failed

50.3 42.4 64.9 65.0 64.9 69.9 27.5 Failed

49.3 42.4 64.9 65.0 64.9 69.9 27.5 Failed

48.9 38.3 64.9 65.0 64.9 69.9 31.6 Failed

54.0 42.1 64.9 65.2 64.9 69.9 27.8 Failed

DAY 2 50.0 45.7 64.9 65.0 64.9 69.9 24.2 Failed

51.8 46.3 64.9 65.1 64.9 69.9 23.6 Failed

50.5 43.9 64.9 65.1 64.9 69.9 26.0 Failed

50.2 44.0 64.9 65.0 64.9 69.9 25.9 Failed

47.4 39.8 64.9 65.0 64.9 69.9 30.1 Failed

47.6 40.7 64.9 65.0 64.9 69.9 29.2 Failed

51.6 43.7 64.9 65.1 64.9 69.9 26.2 Failed

53.7 45.5 64.9 65.2 64.9 69.9 24.4 Failed

DAY 3 53.7 45.4 64.9 65.2 64.9 69.9 24.5 Failed

49.8 42.5 64.9 65.0 64.9 69.9 27.4 Failed

49.4 42.6 64.9 65.0 64.9 69.9 27.3 Failed

49.6 41.3 64.9 65.0 64.9 69.9 28.6 Failed

46.9 40.3 64.9 65.0 64.9 69.9 29.6 Failed

49.6 41.6 64.9 65.0 64.9 69.9 28.3 Failed

50.8 44.8 64.9 65.1 64.9 69.9 25.1 Failed

50.0 42.9 64.9 65.0 64.9 69.9 27.0 Failed

DAY 4 49.4 41.9 64.9 65.0 64.9 69.9 28.0 Failed

50.3 40.3 64.9 65.0 64.9 69.9 29.6 Failed

52.4 46.9 64.9 65.1 64.9 69.9 23.0 Failed

48.1 39.1 64.9 65.0 64.9 69.9 30.8 Failed

46.2 38.7 64.9 65.0 64.9 69.9 31.2 Failed

47.4 37.9 64.9 65.0 64.9 69.9 32.0 Failed

51.5 45.3 64.9 65.1 64.9 69.9 24.6 Failed

52.3 42.5 64.9 65.1 64.9 69.9 27.4 Failed

DAY 5 63.0 48.9 64.9 67.1 64.9 69.9 21.0 Failed

50.7 43.0 64.9 65.1 64.9 69.9 26.9 Failed

54.0 47.0 64.9 65.2 64.9 69.9 22.9 Failed

48.8 40.5 64.9 65.0 64.9 69.9 29.4 Failed

46.8 39.0 64.9 65.0 64.9 69.9 30.9 Failed

49.7 40.1 64.9 65.0 64.9 69.9 29.8 Failed

47.6 38.4 64.9 65.0 64.9 69.9 31.5 Failed

49.5 38.0 64.9 65.0 64.9 69.9 31.9 Failed

DAY 6 53.3 46.8 64.9 65.2 64.9 69.9 23.1 Failed

52.5 41.0 64.9 65.1 64.9 69.9 28.9 Failed

50.1 40.3 64.9 65.0 64.9 69.9 29.6 Failed

50.0 37.8 64.9 65.0 64.9 69.9 32.1 Failed

63.7 59.0 64.9 67.4 64.9 69.9 10.9 Failed

60.1 53.5 64.9 66.1 64.9 69.9 16.4 Failed

49.0 40.6 64.9 65.0 64.9 69.9 29.3 Failed

65.5 60.4 64.9 68.2 64.9 69.9 9.5 Pass

DAY 6 56.0 51.8 64.9 65.4 64.9 69.9 18.1 Failed

50.4 41.8 64.9 65.1 64.9 69.9 28.1 Failed

49.8 40.9 64.9 65.0 64.9 69.9 29.0 Failed

59.6 52.8 64.9 66.0 64.9 69.9 17.1 Failed

59.7 54.0 64.9 66.0 64.9 69.9 15.9 Failed

53.3 43.8 64.9 65.2 64.9 69.9 26.1 Failed

61.4 57.1 64.9 66.5 64.9 69.9 12.8 Failed

68.5 61.6 64.9 70.1 64.9 69.9 8.3 Pass

10.0

Time

Annoyance 

level during 

construction 
4/

Result

Measurement value Noise level at the receptor

12:00-13:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

Standard -

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

12:00-13:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

16:00-17:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

Lunch Break

Lunch Break

11:00-12:00

12:00-13:00

13:00-14:00

14:00-15:00

15:00-16:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

10:00-11:00

Lunch Break

10:00-11:00

11:00-12:00

12:00-13:00

13:00-14:00

14:00-15:00

14:00-15:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

Lunch Break

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00

13:00-14:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

08:00-09:00

Lunch Break

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break
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Table 4.2.1.2-5 

Annoyance Noise Levels from Construction Activities of the Project (Farm Dwelling) 

 

 
Remark: 1/ The noise level from the Project at the receptor is calculated using Equation (1). 

 2/ The total noise level at the receptor or the noise level during annoyance is calculated using Equation (2). 

 3/ Calculate the noise level during annoyance according to Equation (4). 

 4/ Annoyance noise level = Noise level during annoyance (after adjustments) – Background noise level. 

 5/ 24-hour equivalent noise level standards as per the National Environmental Committee Announcement 

No. 15 (1997) and Announcement No. 29 (2007) on Noise Disturbance Levels. 

Source: Consultants of Technology Company Limited, B.E. 2566 (2013). 
  

Adjusting the noise level

(Leq 1 hr) (L90)
Attenuated noise level 

from the project 
1/

Total noise level 

during the 

construction activity 
2/

Noise level in the 

presence of 

annoyance 
3/

+ 5 dbA for noise originates 

from sources with sharp 

echoes or vibrations

A B C D E F H = F-B

DAY 1 48.4 42.6 58.9 59.3 58.9 63.9 21.3 Failed

49.9 43.8 58.9 59.4 58.9 63.9 20.1 Failed

49.1 42.6 58.9 59.3 58.9 63.9 21.3 Failed

49.7 43.5 58.9 59.4 58.9 63.9 20.4 Failed

50.3 42.4 58.9 59.5 58.9 63.9 21.5 Failed

49.3 42.4 58.9 59.4 58.9 63.9 21.5 Failed

48.9 38.3 58.9 59.3 58.9 63.9 25.6 Failed

54.0 42.1 58.9 60.1 58.9 63.9 21.8 Failed

DAY 2 50.0 45.7 58.9 59.4 58.9 63.9 18.2 Failed

51.8 46.3 58.9 59.7 58.9 63.9 17.6 Failed

50.5 43.9 58.9 59.5 58.9 63.9 20.0 Failed

50.2 44.0 58.9 59.4 58.9 63.9 19.9 Failed

47.4 39.8 58.9 59.2 58.9 63.9 24.1 Failed

47.6 40.7 58.9 59.2 58.9 63.9 23.2 Failed

51.6 43.7 58.9 59.6 58.9 63.9 20.2 Failed

53.7 45.5 58.9 60.0 58.9 63.9 18.4 Failed

DAY 3 53.7 45.4 58.9 60.0 58.9 63.9 18.5 Failed

49.8 42.5 58.9 59.4 58.9 63.9 21.4 Failed

49.4 42.6 58.9 59.4 58.9 63.9 21.3 Failed

49.6 41.3 58.9 59.4 58.9 63.9 22.6 Failed

46.9 40.3 58.9 59.2 58.9 63.9 23.6 Failed

49.6 41.6 58.9 59.4 58.9 63.9 22.3 Failed

50.8 44.8 58.9 59.5 58.9 63.9 19.1 Failed

50.0 42.9 58.9 59.4 58.9 63.9 21.0 Failed

DAY 4 49.4 41.9 58.9 59.4 58.9 63.9 22.0 Failed

50.3 40.3 58.9 59.5 58.9 63.9 23.6 Failed

52.4 46.9 58.9 59.8 58.9 63.9 17.0 Failed

48.1 39.1 58.9 59.2 58.9 63.9 24.8 Failed

46.2 38.7 58.9 59.1 58.9 63.9 25.2 Failed

47.4 37.9 58.9 59.2 58.9 63.9 26.0 Failed

51.5 45.3 58.9 59.6 58.9 63.9 18.6 Failed

52.3 42.5 58.9 59.8 58.9 63.9 21.4 Failed

DAY 5 63.0 48.9 58.9 64.4 58.9 63.9 15.0 Failed

50.7 43.0 58.9 59.5 58.9 63.9 20.9 Failed

54.0 47.0 58.9 60.1 58.9 63.9 16.9 Failed

48.8 40.5 58.9 59.3 58.9 63.9 23.4 Failed

46.8 39.0 58.9 59.2 58.9 63.9 24.9 Failed

49.7 40.1 58.9 59.4 58.9 63.9 23.8 Failed

47.6 38.4 58.9 59.2 58.9 63.9 25.5 Failed

49.5 38.0 58.9 59.4 58.9 63.9 25.9 Failed

DAY 6 53.3 46.8 58.9 60.0 58.9 63.9 17.1 Failed

52.5 41.0 58.9 59.8 58.9 63.9 22.9 Failed

50.1 40.3 58.9 59.4 58.9 63.9 23.6 Failed

50.0 37.8 58.9 59.4 58.9 63.9 26.1 Failed

63.7 59.0 58.9 64.9 58.9 63.9 4.9 Pass

60.1 53.5 58.9 62.6 58.9 63.9 10.4 Failed

49.0 40.6 58.9 59.3 58.9 63.9 23.3 Failed

65.5 60.4 58.9 66.4 58.9 63.9 3.5 Pass

DAY 6 56.0 51.8 58.9 60.7 58.9 63.9 12.1 Failed

50.4 41.8 58.9 59.5 58.9 63.9 22.1 Failed

49.8 40.9 58.9 59.4 58.9 63.9 23.0 Failed

59.6 52.8 58.9 62.3 58.9 63.9 11.1 Failed

59.7 54.0 58.9 62.3 58.9 63.9 9.9 Pass

53.3 43.8 58.9 60.0 58.9 63.9 20.1 Failed

61.4 57.1 58.9 63.3 58.9 63.9 6.8 Pass

68.5 61.6 58.9 69.0 58.9 63.9 2.3 Pass

10.0

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

Standard -

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

Result

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

Time

Measurement value Noise level at the receptor

Annoyance 

level during 

construction 
4/
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  4) Installation of Project Noise Barriers 

   Within the construction area of the Project, there are sensitive receptors, 

notably Ban Nong Hin School, Wat Nong Hin, and farm dwelling at the north of the Project 

located nearby. To mitigate potential impacts from construction activities, the Project has 

decided to install temporary noise barriers, 2 meters in height, 160 meters along the side 

facing Ban Nong Hin School and 300 meters along the side facing farm dwelling (Figure 

4.2.1.2-2) before commencing construction. These barriers are Steel, 18 ga or other 

materials with a sound transmission loss greater than 25 dBA (Table 4.2.1.2-6). This 

measure aims to reduce the noise impact resulting from the Project’s construction activities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2.1.2-2 Picture Shows Project’s Noise Barrier 

 

Table 4.2.1.2-6 

Transmission Loss of Different Noise Absorption Material  

Material 
Thickness 

(mm) 

Surface Density 

(Kg/m2) 

Transmission 

Loss* (dB) 

Polycarbonate 8-12 10-14 30-33 

Acrylic (Poly-Methyl-Acrylate (PPMA) 15 18 32 

Concrete block 200x200x400 light weight 200 151 34 

Dense concrete 100 244 40 

Light concrete 150 244 39 

Light concrete 100 161 36 

Brick 150 288 40 

Steel, 18 ga 1.27 9.8 25 

Steel, 20 ga 0.95 7.3 22 
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Material 
Thickness 

(mm) 

Surface Density 

(Kg/m2) 

Transmission 

Loss* (dB) 

Steel, 22 ga 0.79 6.1 20 

Steel, 24 ga 0.64 4.9 18 

Aluminium sheet 1.59 4.4 23 

Aluminium sheet 3.18 8.8 25 

Aluminium sheet 6.35 17.1 27 

Wood 25 18 21 

Plywood 13 8.3 20 

Plywood 25 16.1 23 

Absorptive panels with polyester film backed by sheet 50-125 20-30 30-47 

Remark: * Value assuming no openings or gaps in the barriers 

Source: Environmental Protection Department and Highway Department, Government of the Hong Kong 

SAR., 2003 

 

   During the construction phase, the contractor is stipulated to install 

temporary noise barriers with the capability of reducing noise transmission loss by more 

than 10 dBA. Therefore, the noise level at the receptor represents the specific noise level 

that cross barriers, which can be calculated by using the Fresnel Number Equation (5). 

The reference distance used in the calculation is as shown in Figure 4.2.1.2-3. 

Subsequently, the Fresnel Number (N0) is used to find the reduced noise level, as 

determined by examining the graph depicting the relationship between the Fresnel Number 

and the reduced noise level, as illustrated in Figure 4.2.1.2-4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2.1.2-3 Values for a Calculation of Fresnel Number  
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Figure 4.2.1.2-4 Graph Shows Correlation Between N0 Values and the Corresponding 

Noise Level Reduction 

 

   For calculating the noise level reduction due to noise barrier attenuation 

at various distances from the noise source to the receptor point, which can be calculated 

using Equation (5) with a reference distance used to calculate the Fresnel number (N0) as 

shown in Table 4.2.1.2-7. 

 

   N0 = 2 (a + b – c)  (5) 

           w     
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   Where;  N0 = Fresnel number 

      a = Distance from the noise source to the top edge of 

the barrier 

      b = Distance from the top edge of the barrier to the 

receiver 

      c = Distance from the noise source to the receiver 

      w = Sound wave length (m)  

       = v/f 

      v = Speed of sound (m/s)  

       = 331.4 [1 + (Tc/273.2)] ^0.5 

      Tc = Average air temperature (28.5 degrees Celsius), 

based on the 30-year climatic data (B.E. 2535-

2564) from the Suphanburi Meteorological Station 

      F = Sound wave frequency = 550 Hz 

   Calculate v = 331.4 [1 + (28.5/273.2)] ^0.5  

       = 348.26 

   Calculate w = 348.26/550 = 0.63 

 

   Assumption 

   Temporary installation of a 2-meter height noise barrier made of Steel, 

18 ga or other materials with a transmission loss greater than 25 dBA. 

 

Table 4.2.1.2-7 

Calculating of Fresnel Number and Barrier Attenuation  

In Case 2-m Height Noise Barrier Installation 

Distance (m.) 

Fresnel 

number 

Barrier 

attenuation, 

dBA 

Distance from 

noise source to 

receptor 

Distance from 

noise source to 

barrier 

Distance from 

barrier to 

receptor 

a b c 

120 2 118 2.50 118 120 1.59 15.4 

240 2 238 2.50 238 240 1.59 15.4 

Remark: a = Distance from the noise source to the top edge of the barrier 

 b = Distance from the top edge of the barrier to the receiver 

 c = Distance from the noise source to the receiver 

 

  5) Evaluate Annoyance Noise after Installation of Noise Barrier 

   After install a noise barrier, annoyance noise falls within a range of  

-10.7 to 13.1 dBA at Ban Nong Hin School and within a range of -16.7 to 7.1 dBA at farm 

dwelling, (Table 4.2.1.2-8 and Table 4.2.1.2-9) when compared to the standards set by the 

National Environmental Board’s Announcement No. 29 (B.E. 2550 (2007)) regarding 
annoyance noise levels, pass the standard at most of the time.  
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  6) Conclusion 

   Assessment results with EHS guideline 

   The assessment of the noise level from the project construction was 

done only daytime (08.00-17.00 excepted lunch time, 12.00-13.00). Total noise level at 

both receptors, even without noise barriers, does no result in increasing in background level 

over 3 dB(A). Therefore, comply with IFC noise level guidelines.  

 

   Assessment results with national guideline 

   - Leq 24 hr: the total noise level at Ban Nong Hin school and farm 

dwelling are 65.9 and 62.0 dBA, falls within the standard (not exceed 70 dBA). 

   - Annoyance noise: the annoyance noise levels at both Ban Nong 

Hin school and the farm dwelling exceed 10 dBA. Therefore, the installation of a noise 

barrier was proposed to mitigate the noise impacts. Assessments indicate that with a noise 

barrier in place, annoyance noise drops below 10 dBA during certain hours. However, it's 

important to note that the surrounding environmental conditions during measurements can 

greatly influence annoyance noise levels. In some cases, the surroundings may be 

extremely quiet, leading to very low background noise levels, which can result in 

annoyance noise being generated even at relatively low levels from the noise source. 

Therefore, impact from annoyance noise is considered moderate. The construction activities 

are specified to be conducted during day time, 8 hours per day, from 8 a.m. to 5 p.m. (with a 

1-hour break at noon). Therefore, the consideration of the annoyance noise level at the 

receptor will be limited to day time. 

 

 (2) Operation Phase 

  The process of generating electricity from solar energy during the Project's 

operation phase does not produce loud noises. This is because the project does not involve any 

machinery or equipment that generates significant noise levels. In addition, the project has a 

standby generator with a capacity of 4,500 – 5,500 watts, but it is not regularly used. It serves as 

a backup for areas where electricity is not accessible and is used only for short durations, such as 

powering cutting machines or welding machines. So, the impact is considered insignificant. 
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Table 4.2.1.2-8 

Annoyance Noise Levels from Construction Activities of the Project  

(Ban Nong Hin School, noise barrier equipped) 
 

 
Remark: 1/ The noise level from the Project at the receptor is calculated using Equation (1). 

 2/ The total noise level at the receptor or the noise level during annoyance is calculated using Equation (2). 

 3/ Calculate the noise level during annoyance according to Equation (4). 

 4/ Annoyance noise level = Noise level during annoyance (after adjustments) - Background noise level. 

 5/ 24-hour equivalent noise level standards as per the National Environmental Committee Announcement 

No. 15 (1997) and Announcement No. 29 (2007) on Noise Disturbance Levels. 

Source: Consultants of Technology Company Limited, B.E. 2566 (2013). 

  

Adjusting the noise level

(Leq 1 hr) (L90)
Attenuated noise level 

from the project 
1/

Total noise level 

during the 

construction activity 
2/

Noise level in the 

presence of 

annoyance 
3/

+ 5 dbA for noise originates 

from sources with sharp 

echoes or vibrations

A B C D E F H = F-B

DAY 1 48.4 42.6 45.9 50.3 45.9 50.9 8.3 Pass

49.9 43.8 45.9 51.4 45.9 50.9 7.1 Pass

49.1 42.6 45.9 50.8 45.9 50.9 8.3 Pass

49.7 43.5 45.9 51.2 45.9 50.9 7.4 Pass

50.3 42.4 45.9 51.6 45.9 50.9 8.5 Pass

49.3 42.4 45.9 50.9 45.9 50.9 8.5 Pass

48.9 38.3 45.9 50.7 45.9 50.9 12.6 Failed

54.0 42.1 45.9 54.6 45.9 50.9 8.8 Pass

DAY 2 50.0 45.7 45.9 51.4 45.9 50.9 5.2 Pass

51.8 46.3 45.9 52.8 45.9 50.9 4.6 Pass

50.5 43.9 45.9 51.8 45.9 50.9 7.0 Pass

50.2 44.0 45.9 51.6 45.9 50.9 6.9 Pass

47.4 39.8 45.9 49.7 45.9 50.9 11.1 Failed

47.6 40.7 45.9 49.8 45.9 50.9 10.2 Failed

51.6 43.7 45.9 52.6 45.9 50.9 7.2 Pass

53.7 45.5 45.9 54.4 45.9 50.9 5.4 Pass

DAY 3 53.7 45.4 45.9 54.4 45.9 50.9 5.5 Pass

49.8 42.5 45.9 51.3 45.9 50.9 8.4 Pass

49.4 42.6 45.9 51.0 45.9 50.9 8.3 Pass

49.6 41.3 45.9 51.1 45.9 50.9 9.6 Pass

46.9 40.3 45.9 49.4 45.9 50.9 10.6 Failed

49.6 41.6 45.9 51.1 45.9 50.9 9.3 Pass

50.8 44.8 45.9 52.0 45.9 50.9 6.1 Pass

50.0 42.9 45.9 51.4 45.9 50.9 8.0 Pass

DAY 4 49.4 41.9 45.9 51.0 45.9 50.9 9.0 Pass

50.3 40.3 45.9 51.6 45.9 50.9 10.6 Failed

52.4 46.9 45.9 53.3 45.9 50.9 4.0 Pass

48.1 39.1 45.9 50.1 45.9 50.9 11.8 Failed

46.2 38.7 45.9 49.1 45.9 50.9 12.2 Failed

47.4 37.9 45.9 49.7 45.9 50.9 13.0 Failed

51.5 45.3 45.9 52.6 45.9 50.9 5.6 Pass

52.3 42.5 45.9 53.2 45.9 50.9 8.4 Pass

DAY 5 63.0 48.9 45.9 63.1 45.9 50.9 2.0 Pass

50.7 43.0 45.9 51.9 45.9 50.9 7.9 Pass

54.0 47.0 45.9 54.6 45.9 50.9 3.9 Pass

48.8 40.5 45.9 50.6 45.9 50.9 10.4 Failed

46.8 39.0 45.9 49.4 45.9 50.9 11.9 Failed

49.7 40.1 45.9 51.2 45.9 50.9 10.8 Failed

47.6 38.4 45.9 49.8 45.9 50.9 12.5 Failed

49.5 38.0 45.9 51.1 45.9 50.9 12.9 Failed

DAY 6 53.3 46.8 45.9 54.0 45.9 50.9 4.1 Pass

52.5 41.0 45.9 53.4 45.9 50.9 9.9 Pass

50.1 40.3 45.9 51.5 45.9 50.9 10.6 Failed

50.0 37.8 45.9 51.4 45.9 50.9 13.1 Failed

63.7 59.0 45.9 63.8 45.9 50.9 -8.1 Pass

60.1 53.5 45.9 60.3 45.9 50.9 -2.6 Pass

49.0 40.6 45.9 50.7 45.9 50.9 10.3 Failed

65.5 60.4 45.9 65.5 45.9 50.9 -9.5 Pass

DAY 6 56.0 51.8 45.9 56.4 45.9 50.9 -0.9 Pass

50.4 41.8 45.9 51.7 45.9 50.9 9.1 Pass

49.8 40.9 45.9 51.3 45.9 50.9 10.0 Failed

59.6 52.8 45.9 59.8 45.9 50.9 -1.9 Pass

59.7 54.0 45.9 59.9 45.9 50.9 -3.1 Pass

53.3 43.8 45.9 54.0 45.9 50.9 7.1 Pass

61.4 57.1 45.9 61.5 45.9 50.9 -6.2 Pass

68.5 61.6 45.9 68.5 45.9 50.9 -10.7 Pass

10.0

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

Standard -

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

Result

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

Time

Measurement value Noise level at the receptor

Annoyance 

level during 

construction 
4/
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Table 4.2.1.2-9 

Annoyance Noise Levels from Construction Activities of the Project  

(Farm Dwelling, noise barrier equipped) 
 

 
Remark: 1/ The noise level from the Project at the receptor is calculated using Equation (1). 

 2/ The total noise level at the receptor or the noise level during disturbances is calculated using Equation (2). 

 3/ Calculate the noise level during disturbances according to Equation (4). 

 4/ Noise disturbance level = Noise level during disturbances (after adjustments) - Background noise level. 

 5/ 24-hour equivalent noise level standards as per the National Environmental Committee Announcement 

No. 15 (1997) and Announcement No. 29 (2007) on Noise Disturbance Levels. 

Source: Consultants of Technology Company Limited, B.E. 2566 (2013) 

Adjusting the noise level

(Leq 1 hr) (L90)
Attenuated noise level 

from the project 
1/

Total noise level 

during the 

construction activity 
2/

Noise level in the 

presence of 

annoyance 
3/

+ 5 dbA for noise originates 

from sources with sharp 

echoes or vibrations

A B C D E F H = F-B

DAY 1 48.4 42.6 39.9 49.0 39.9 44.9 2.3 Pass

49.9 43.8 39.9 50.3 39.9 44.9 1.1 Pass

49.1 42.6 39.9 49.6 39.9 44.9 2.3 Pass

49.7 43.5 39.9 50.1 39.9 44.9 1.4 Pass

50.3 42.4 39.9 50.7 39.9 44.9 2.5 Pass

49.3 42.4 39.9 49.8 39.9 44.9 2.5 Pass

48.9 38.3 39.9 49.4 39.9 44.9 6.6 Pass

54.0 42.1 39.9 54.2 39.9 44.9 2.8 Pass

DAY 2 50.0 45.7 39.9 50.4 39.9 44.9 -0.8 Pass

51.8 46.3 39.9 52.1 39.9 44.9 -1.4 Pass

50.5 43.9 39.9 50.9 39.9 44.9 1.0 Pass

50.2 44.0 39.9 50.6 39.9 44.9 0.9 Pass

47.4 39.8 39.9 48.1 39.9 44.9 5.1 Pass

47.6 40.7 39.9 48.3 39.9 44.9 4.2 Pass

51.6 43.7 39.9 51.9 39.9 44.9 1.2 Pass

53.7 45.5 39.9 53.9 39.9 44.9 -0.6 Pass

DAY 3 53.7 45.4 39.9 53.9 39.9 44.9 -0.5 Pass

49.8 42.5 39.9 50.2 39.9 44.9 2.4 Pass

49.4 42.6 39.9 49.9 39.9 44.9 2.3 Pass

49.6 41.3 39.9 50.0 39.9 44.9 3.6 Pass

46.9 40.3 39.9 47.7 39.9 44.9 4.6 Pass

49.6 41.6 39.9 50.0 39.9 44.9 3.3 Pass

50.8 44.8 39.9 51.1 39.9 44.9 0.1 Pass

50.0 42.9 39.9 50.4 39.9 44.9 2.0 Pass

DAY 4 49.4 41.9 39.9 49.9 39.9 44.9 3.0 Pass

50.3 40.3 39.9 50.7 39.9 44.9 4.6 Pass

52.4 46.9 39.9 52.6 39.9 44.9 -2.0 Pass

48.1 39.1 39.9 48.7 39.9 44.9 5.8 Pass

46.2 38.7 39.9 47.1 39.9 44.9 6.2 Pass

47.4 37.9 39.9 48.1 39.9 44.9 7.0 Pass

51.5 45.3 39.9 51.8 39.9 44.9 -0.4 Pass

52.3 42.5 39.9 52.5 39.9 44.9 2.4 Pass

DAY 5 63.0 48.9 39.9 63.0 39.9 44.9 -4.0 Pass

50.7 43.0 39.9 51.0 39.9 44.9 1.9 Pass

54.0 47.0 39.9 54.2 39.9 44.9 -2.1 Pass

48.8 40.5 39.9 49.3 39.9 44.9 4.4 Pass

46.8 39.0 39.9 47.6 39.9 44.9 5.9 Pass

49.7 40.1 39.9 50.1 39.9 44.9 4.8 Pass

47.6 38.4 39.9 48.3 39.9 44.9 6.5 Pass

49.5 38.0 39.9 50.0 39.9 44.9 6.9 Pass

DAY 6 53.3 46.8 39.9 53.5 39.9 44.9 -1.9 Pass

52.5 41.0 39.9 52.7 39.9 44.9 3.9 Pass

50.1 40.3 39.9 50.5 39.9 44.9 4.6 Pass

50.0 37.8 39.9 50.4 39.9 44.9 7.1 Pass

63.7 59.0 39.9 63.7 39.9 44.9 -14.1 Pass

60.1 53.5 39.9 60.1 39.9 44.9 -8.6 Pass

49.0 40.6 39.9 49.5 39.9 44.9 4.3 Pass

65.5 60.4 39.9 65.5 39.9 44.9 -15.5 Pass

DAY 6 56.0 51.8 39.9 56.1 39.9 44.9 -6.9 Pass

50.4 41.8 39.9 50.8 39.9 44.9 3.1 Pass

49.8 40.9 39.9 50.2 39.9 44.9 4.0 Pass

59.6 52.8 39.9 59.6 39.9 44.9 -7.9 Pass

59.7 54.0 39.9 59.7 39.9 44.9 -9.1 Pass

53.3 43.8 39.9 53.5 39.9 44.9 1.1 Pass

61.4 57.1 39.9 61.4 39.9 44.9 -12.2 Pass

68.5 61.6 39.9 68.5 39.9 44.9 -16.7 Pass

10.0

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

Standard -

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

13:00-14:00

14:00-15:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

08:00-09:00

09:00-10:00

Result

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00 Lunch Break

Time

Measurement value Noise level at the receptor

Annoyance 

level during 

construction 
4/
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4.2.1.3 Reflection and Heat 

 

 (1) Construction Phase 

  The impact of light reflection and heat during the construction phase of the 

Project may occur after solar panels are installed on the supporting structures. However, 

the solar panels used in the Project have 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, 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. 

 

 (2) Operation Phase 

  Regarding the impact of light reflection during the operation phase, factors 

that contribute to this impact include the direction of light impact angles and the type of 

solar panels used. 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 

(details in Table 4.2.1.3-1), it was found that the light reflection coefficient of solar glass 

is lower than that of other materials.  

 

Table 4.2.1.3-1 

Reflection Percentage of Light at Different Intermediary Material 

Intermediary Material Reflection percentage of light * 

Anti Reflection (w/AR coating) 3 

Solar glass 4 

Smooth water 4 

Plastic 7 

Plexiglass 4 

Standard glass 9 

Snow 23 

Steel 39 

Remark: * Reflection percentage at an angle of 15 degrees. 

Source: PV Systems: Low Levels of Glare and Reflectance vs. Surrounding Environment; Mark Shields, 2010 

 

  However, when an Anti-Reflection coating is applied, the light reflection 

coefficient is further reduced. Therefore, there will be no impact on the community. Furthermore, 

the project specifies that solar panels be installed at an angle of approximately 10 degrees to the 

ground, preventing light reflection towards the surrounding area. Hence, it is expected that light 

reflection and heat from the solar panels will not have any significant impact. 
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4.2.2 NATURAL CONDITIONS 

 

4.2.2.1 Impact on Terrestrial Ecology 

 

 Critical Habitat Assessment (CHA) 

 (1) Assessment Approach and Criteria 

  According to the IFC Performance Standard 6 (Biodiversity), critical habitat 

assessment can be done following these steps; 

 

  Step 1: Stakeholder Consultation and Literature Review 

  This step involves a comprehensive process of stakeholder consultation and 

literature review. This includes collaborating with specialists, and acknowledged external 

experts. Both in-field consultations and desktop research are conducted within project 

areas, recognize ongoing conservation issues. 

 

  Step 2: Field Survey Data Collection 

  COT conducted wildlife resources survey in four primary categories: 

mammals, birds, reptiles and amphibians, covering the Project area, transmission route 

line, and the study area. The first field survey was conducted on June 23rd to 25th, B.E. 

2566 (2023) for rainy season. Then, the second field survey was conducted to re-confirm 

the result, during the migratory bird season on November 29th, B.E. 2566 (2023). The 

survey involved direct observation and inquiries with the local residents regarding rare or 

significant wildlife species that might be found in the area. For the direct survey, the area was 

divided into two zones: the Project area and the study area within a 3-kilometer radius from 

the Project’s boundary which also included the transmission route line.  
 

  Step 3: Critical Habitat Determination 

  The Critical Habitat assessment comprised an analysis of biodiversity 

values within the Project area and area of influence, habitats of high biodiversity value, 

species of conservation concern and general flora and fauna assemblages. The five (5) 

criteria are ‘triggers’ in that if an area of habitat meets any one of the criteria, it will be 
considered Critical Habitat irrespective of failing to meet any other criterion. Therefore, 

Critical Habitat can be determined through a single criterion or where a habitat holds 

biodiversity meeting all five criteria. 

  Criterion 1: Critically Endangered (CR) / Endangered (EN) species 

  Criterion 2: Endemic and/or restricted range species 

  Criterion 3: Migratory species and/or congregatory species 

  Criterion 4: Highly threatened and/or unique ecosystems 

  Criterion 5: Key evolutionary processes 
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 (2) Stakeholder Consultation and Literature Review 

 

  1) Consultation with Expert 

   Based on the proximity report generated from IBAT, there were several 

endangered species within 50 kilometers of the Project site. Based on the expert judgement, 

the project’s location which is a modified habitat that dedicated to agricultural area for a 
long time and it has been served as habitats where some wildlife species can disperse. COT 

decided to study 6 endangered species namely Asian Elephant (Elephas maximus), Greater 

Adjutant (Leptoptilos dubius), Green Peafowl (Pavo muticus), Southeast Asian Box Turtle 

(Cuora amboinensis), Steppe Eagle (Aquila nipalensis) and Milky Stork (Mycteria 

cinerea) with the followings reason; 

 

   South East Asian (SEA) Box Turtle: The turtle is likely to be found 

in both the project area and the surrounding areas due to the proximity to agricultural land. 

SEA Box Turtles can temporarily inhabit or forage in the project area during the rainy 

season when temporary water sources emerge. However, the project area is not their 

primary habitat. If they enter the project area, they can be relocated to a suitable 

environmental system near the project without impacting their habitat. 

 

   Steppe Eagle: Steppe Eagles reside and forage in dried areas. Presently, 

there are instances of their migration to Thailand, and there is a chance they may be 

observed or fly through the project area. They tend to migrate into agricultural areas during 

the winter season. There is a possibility of spotting them in Suphanburi Province. 

 

   Greater Adjutant and Milky Stork: Both species are not native to 

Thailand, but they are temporary migrants that occasionally inhabit Thai territories. They 

disperse in rice fields in provinces such as Suphanburi, Ayutthaya, Nakhon Sawan, 

Kamphaeng Phet, and Uthai Thani. There might be a chance of observation through the 

project area. However, the project area is not a necessary or significant habitat or feeding 

ground for these birds. 

 

   Green Peafowl: It is classified as Endangered (EN) according to the Office 

of Natural Resources and Environmental Policy and Planning (ONEP) B.E. 2560 (2017). It 

inhabits Deciduous forests and Mixed deciduous forests, often found near sandy beaches or open 

areas close to water sources for mating. It is a resident bird, challenging to find, and is 

occasionally observed in specific areas (Jarujin et al., B.E. 2561 (2022)). The Green Peafowl will 

be limited in an area where ecosystem suitable for living and breeding. It can only be seen in 

protected forests or national parks. Therefore, the Green Peafowl cannot be easily found. 
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  2) Consultation with Local People 

   From questioning the people residing along the Project's transmission 

line those who living near existing transmission lines, it was found that commonly 

encountered bird species include the Little Egret and Asian Openbill. These are typically 

found in areas where land is utilized for rice cultivation. Small-sized birds like the Common 

Tailorbird and Zebra Dove are often seen perching on power lines. As for larger birds, not 

witness them perching on power lines; instead, they prefer trees. 

 

   Moreover, during the migratory bird survey, the staff also questioned 

local people (Figure 4.2.2.1-1) about the presence of six concerned species (Elephant, SEA 

Box Turtle, Steppe Eagle, Green Peafowl, Greater Adjutant, and Milky Stork). None of 

them responded that they have seen these species in the area before. This may be due to 

various factors such as the nonforest nature of the area, the presence of sandy areas near 

water sources, inadequate territorial size for sustaining life, insufficient food sources, 

human disturbances, loss of nesting areas, and a high risk of predation. Consequently, these 

factors contribute to the low population of these wildlife species, leading to the absence of 

these wildlife species in the study area. 

 

 
 

  

Figure 4.2.2.1-1 Consultation with Local People 
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  3) Literature Review 

  Document review of the habitats of six wildlife species, including Elephas 

maximus, Cuora amboinensis, Aquila nipalensis, Pavo muticus, Leptoptilos dubius, and 

Mycteria cinerea were conducted. The results of the review are as follows: 

 

   (a) The Asian Elephant (Elephas maximus)  
    The Asian Elephant is a large, milk-feeding mammal classified as 

Endangered (EN) according to the Office of Natural Resources and Environmental Policy 

and Planning (B.E. 2560 (2017)).  It has a foraging and living range of 184-407 square 

kilometers. The gestation period for elephants is 22 months, and they give birth to one calf 

at a time, with each calving occurring every four years. Harmful factors to the calf 

population include death after birth, predation by natural predators, and aggression by male 

elephants outside the herd. These serve as natural control mechanisms for the elephant 

population. Asian Elephants inhabit various ecosystems, including grasslands, mixed 

deciduous forests, dry evergreen forests, and human agricultural areas. They are 

predominantly found in the wild rather than in community areas (WCS Thailand, 2007; 

Pratumthong & Khlaipet, 2022). 

 

    From the survey, no elephants were found in the project area. 

However, the Asian elephant still has populations dispersed in various national parks and 

wildlife sanctuaries across Thailand. The location where elephants are most commonly 

observed near the Project area is in Kanchanaburi Province (Srinakarin Dam National 

Park), approximately 190 kilometers. Additionally, elephants have been sighted in the 

adjacent area in Phetchaburi Province (Kaeng Krachan National Park), approximately 224 

kilometers. The specific locations where Asian elephants were spotted are illustrated in 

Figure 4.2.2.1-2 (Thbif, B.E. 2566 (2023)). 

 

    In conclusion, the Project construction area has been transformed 

into agricultural land for an extended period, causing a definite reduction in the natural 

habitat for wild elephants. Villages, roads, and various structures have encroached upon 

the dispersed habitat of elephants, preventing them from inhabiting the area. Consequently, 

the Project area is no longer suitable for the current survival of wild elephants, and it can 

be confirmed that there are no remaining wild elephants in the area. 
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Figure 4.2.2.1-2 Location of 

sighting Asian Elephants in 

Thailand  

Source: https://thbif.onep.go.th/ 

 

   (b) The SEA Box Turtle (Cuora amboinensis)  
    The SEA Box Turtle is classified as Near Threatened (NT) 

according to the Office of Natural Resources and Environmental Policy and Planning 

(ONEP) B.E. 2560 (2017), and it is also categorized as Near Threatened (EN) according to 

the IUCN. The population has decreased, and one of the causes is hunting for food (IUCN, 

2022).  In Thailand, it is commonly found in the central and southern regions, particularly 

near water bodies in lowland areas, such as ponds, rice fields, canals, rivers, and sometimes 

even in mountain streams. However, based on the surveys and inquiries conducted in the 

project area and study area, the SEA Box Turtle has not been observed. 

 

    However, sightings of the SEA Box Turtle are still reported in 

Thailand. The highest number of sightings near the Project area is in Kanchanaburi 

Province (Srinakarin Dam National Park), approximately 190 kilometers. Additionally, 

sightings have been recorded in the adjacent area in Nakhon Sawan Province (rice fields 

in Wat Sai Sub-district, Mueang Nakhon Sawan District), approximately 95 kilometers. 

Specific locations where the Southeast Asian box turtle was observed are illustrated in 

Figure 4.2.2.1-3 (Thbif, B.E. 2566 (2023)). 

 

    In conclusion, it is possible that there may be SEA Box Turtle residing 

in various water sources in the Project and the study area. They may not be detected during 

surveys since the water sources in the Project area are mostly temporary and abundant only 

during the rainy season. SEA Box Turtles are known to move between different water sources 

as part of their normal behavior. When the water sources in the area dry up, they tend to migrate 

to nearby water sources. Vigilance is necessary, and if they are found in the Project area, they 

can be relocated to a suitable habitat that supports their survival. 
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Figure 4.2.2.1-3 Location of 

sighting The SEA Box Turtle in 

Thailand  

Source: https://thbif.onep.go.th/ 

 

   (c) The Steppe Eagle (Aquila nipalensis)  
    The Steppe Eagle is a winter visitor or a wandering bird that is 

difficult to find (Jarujin et al., 2022). It is classified as Near Threatened (NT) according to 

the Office of Natural Resources and Environmental Policy and Planning (ONEP) B.E. 2560 

(2017), and it is also categorized as Endangered (EN) according to the IUCN. This eagle 

searches for food in open areas, fields, or agricultural areas. From the foraging habitat 

characteristics of the Steppe Eagle and the features of its hunting flight, the Project area 

and its vicinity exhibit an open landscape, including fields, or agricultural areas that are 

suitable for foraging.  

 

    In Thailand, there have been reports of sightings of the Steppe 

Eagle, with the highest number of sightings near the Project area being in Chai Nat 

Province (Khao Khayai Mountain), approximately 50 kilometers. Additionally, sightings 

have been recorded in the adjacent area in Lopburi Province (Wat Kroen Ka Thin), 

approximately 75 kilometers. Specific locations where the Steppe Eagle was observed are 

illustrated in Figure 4.2.2.1-4 (eBird, 2023). 

 

    In conclusion, the Steppe Eagle is a bird that prefers to inhabit open 

areas and is known to migrate during certain seasons. The Project area is characterized by 

open spaces and is contiguous with surrounding agricultural areas. If Steppe Eagles enter 

the Project area, they may only stay temporarily or pass through, as they can independently 

move to more suitable surrounding areas. 
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Figure 4.2.2.1-4 Location of sighting the Steppe Eagle in Thailand  

Source: https://ebird.org/home 

 

   (d) The Green Peafowl (Pavo muticus)  
    The Green Peafowl is classified as Endangered (EN) according to 

the Office of Natural Resources and Environmental Policy and Planning (ONEP) B.E. 2560 

(2017). It inhabits Deciduous forests and Mixed deciduous forests, often found near sandy 

beaches or open areas close to water sources for mating. It is a resident bird, challenging 

to find, and is occasionally observed in specific areas (Jarujin et al., B.E. 2561 (2022)). The 

Green Peafowl will be limited in an area where ecosystem suitable for living and breeding. 

It can only be seen in protected forests or national parks. Therefore, the Green Peafowl 

cannot be easily found. 

 

    However, there have also been sightings of the green peafowl 

scattered throughout Thailand. The most frequent sightings near the project area are in 

Uthai Thani Province (Huai Kha Khaeng Wildlife Sanctuary), approximately 95 kilometers 

and Kanchanaburi Province (Erawan National Park), approximately 95 kilometers. The 

sightings area is illustrated in Figure 4.2.2.1-5 (ebird, 2023). 

 

    In conclusion, The Project area has been converted into agricultural 

land for an extended period, definitively eliminating the dispersion area for Green 

Peafowls. Villages, roads, and various structures have encroached upon the dispersed 

habitat of Green Peafowls, preventing them from inhabiting the area. Consequently, the 

Project area is no longer suitable for the current survival of Green Peafowls, and it can be 

confirmed that there are no remaining Green Peafowls in the area. 
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Figure 4.2.2.1-5 Location of sighting the Green Peafowl in Thailand  

Source: https://ebird.org/home 

 

   (e) The Greater Adjutant (Leptoptilos dubius)  
    The Greater Adjutant is an extremely rare and critically endangered 

species according to the Office of Natural Resources and Environmental Policy and 

Planning (ONEP) B.E. 2560 (2017).  The main cause of its critical status is the loss of 

nesting areas due to urban expansion, leading to the felling of large trees. Additionally, the 

greater adjutant has a negative perception among local people as it is considered a dirty 

bird. This perception arises from its scavenging behavior for carcasses and food scraps in 

garbage dumps. When building nests on large trees near homes, the stork emits a foul odor, 

and its droppings can dirty the surroundings, leading locals to discourage the presence of 

Greater Adjutant near their homes (The Cornell Lab, 2021). 
 

    Nevertheless, there have also been sightings of the Greater 

Adjutant distributed in Thailand. The most frequent sightings near the project area are in 

Lopburi Province, approximately 117 kilometers, and Phra Nakhon Si Ayutthaya Province, 

approximately 101 kilometers. The Greater Adjutant sightings are depicted in Figure 

4.2.2.1-6 (ebird, 2023). 

 

    Currently, they are merely migratory birds or rarely seen birds in 

Thailand. Sightings are mostly of them flying through or foraging in large water sources 

for short periods. In the Project area and its vicinity, there is not sufficient suitability to 

serve as a permanent habitat for these herons. There have been no reports of heron sightings 

in the nearby areas of the Project for a long time. 



IEE REPORT 

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

4-29 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

 

Figure 4.2.2.1-6 Location of sighting the Greater Adjutant in Thailand  

Source: https://ebird.org/home 

 

   (f) The Milky Stork (Mycteria cinerea)  
    The Milky Stork is a species that is critically endangered (CR) with 

a very small population in Thailand, estimated to be around 15 individuals. They are found 

in limited numbers in the southern region, and Samut Prakan Province. Their habitat 

includes wetland areas such as marshes, ponds, and reservoirs in the western Gulf of 

Thailand and wetland areas in the northeastern region. 

 

    In Thailand, there have been no documented instances of Milky 

Storks laying eggs. However, in Java, Indonesia, they have been observed nesting 

alongside other birds such as Microcarbo niger and Anhinga melanogaster. They lay 2-4 

eggs per clutch. Threats to their population include encroachment for agricultural purposes, 

the expansion of human settlements, resulting in the loss of nesting areas, and illegal 

hunting and trading (Wildlife Research Group, B.E. 2559 (2016)). 

 

    Nevertheless, there have also been sightings of the Milky Stork 

dispersed in Thailand. The most frequent sightings near the Project area are in Sing Buri 

Province, approximately 55 kilometers, and Nakhon Nayok Province, approximately 171 

kilometers. The Milky Stork sightings are depicted in Figure 4.2.2.1-7 (ebird, 2023). 

 

    In conclusion, they are merely migratory or stray birds that come 

to inhabit large water sources. They can be found in temporary flooded rice fields and 

marshy areas. The Project area lacks suitable conditions for these birds, and if they are 

spotted in the future, it will likely be a temporary occurrence due to straying. 
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Figure 4.2.2.1-7 Location of sighting the Milk Stork in Thailand  

Source: https://ebird.org/home 

 

   Base on the survey conducted in the project area, which is 

predominantly agricultural land consisting of rice fields, sugarcane plantations, and 

human-inhabited community areas, the mentioned areas are not suitable for the livelihood 

of the concerned species of wildlife (Elephant, SEA Box Turtle, Steppe Eagle, Green 

Peafowl, Greater Ajutant, and Milky Stork). This is due to various factors such as the non-

forest nature of the area, the presence of sandy areas near water sources, inadequate 

territorial size for sustaining life, insufficient food sources, human disturbances, loss of 

nesting areas, and a high risk of predation. Consequently, these factors contribute to the 

low population of these wildlife species, leading to the absence of these wildlife species in 

the study area. 

 

 (3) Critical Habitat Determination 

  Wildlife species: From both field surveys, 3 species of mammal, 88 species 

of bird, 13 species of reptile, and 9 species of amphibians were identified (Table 4.2.2.1-1). 

 

  Plant species: According to the field survey, at least 146 plant species were 

identified, with the majority still not evaluated (NE) by IUNC (2023). Among them, one 

species, Siamese Rosewood (Dalbergia cochinchinensis Pierre), is critically endangered 

(CR), and one species, Burma Padauk (Pterocarpus macrocarpus Kurz), are endangered 

(EN). (Table 4.2.2.1-2) 
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Table 4.2.2.1-1 

List of wildlife species identified from the survey 

No. Thai Name Scientific Name IUCN 2023 
Population 

Trend 
Screened in Criterion 

Mammals      

1 คา้งคาวกินแมลง - - No information No - 

2 กระรอกหลากสี Callosciurus finlaysonii LC Stable No - 

3 หนู Rattus sp. LC No information No - 

Birds      

1 นกเอี้ยงหงอน Acridotheres grandis LC Stable No - 

2 นกเอี้ยงสาริกา Acridotheres tristis LC Increasing No - 

3 นกขมิ้นนอ้ยธรรมดา Aegithina tiphia LC Unknown No - 

4 นกกวกั Amaurornis phoenicurus LC Unknown No - 

5 นกปากห่าง Anastomus oscitans LC Unknown No - 

6 นกเดา้ดินทุ่งเล็ก Anthus rufulus LC Stable No - 

7 นกแอ่นบา้น Apus affinis LC Increasing No - 

8 นกยางโทนใหญ่ Ardea alba LC Unknown No - 

9 นกยางโทนนอ้ย Ardea intermedia LC Decreasing No - 

10 นกกระสาแดง Ardea purpurea LC Decreasing No - 

11 นกยางกรอกพนัธุ์ชวา Ardeola speciosa LC Unknown No - 

12 นกแอ่นพง Artamus fuscus LC Stable No - 

13 นกยางควาย Bubulcus coromandus LC No information No - 

14 เหย่ียวปีกแดง Butastur liventer LC Decreasing No  

15 นกอีวาบตัก๊แตน Cacomantis merulinus LC Stable No - 

16 นกตบยงุหางยาว Caprimulgus macrurus LC Increasing No - 

17 นกกะปูดใหญ่ Centropus bengalensis LC Stable No - 

18 นกกินปลีอกเหลือง Cinnyris jugularis LC Stable No - 

19 นกยอดขา้วหางแพนลาย Cisticola juncidis LC Increasing No - 

20 นกพิราบป่า Columba livia LC Decreasing No - 

21 นกกางเขนบา้น Copsychus saularis LC Stable No - 

22 อีกา Corvus macrorhynchos LC Stable No - 

23 นกแอ่นตาล Cypsiurus balasiensis LC Stable No - 

24 เป็ดแดง Dendrocygna javanica LC Decreasing No - 

25 นกสีชมพูสวน Dicaeum cruentatum LC Stable No - 
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26 นกแซงแซวหางปลา Dicrurus macrocercus LC Unknown No - 

27 นกยางเปีย Egretta garzetta LC Increasing No - 

28 เหย่ียวขาว Elanus caeruleus LC Stable No - 

29 นกกาเหว่า Eudynamys scolopaceus LC Stable No - 

30 นกเขาชวา Geopelia striata LC Stable No - 

31 นกเอี้ยงด่าง Gracupica contra LC Increasing No - 

32 นกกิ้งโครงคอด า Gracupica nigricollis LC Increasing No - 

33 นกกะเต็นอกขาว Halcyon smyrnensis LC Increasing No - 

34 นกตีนเทียน Himantopus himantopus LC Increasing No - 

35 นกแอ่นใหญ่หัวตาขาว Hirundapus giganteus LC Decreasing No - 

36 นกยางไฟหัวด า Ixobrychus sinensis LC Unknown No - 

37 นกกระต๊ิดข้ีหมู Lonchura punctulata LC Stable No - 

38 นกจาบคาหัวสีส้ม Merops leschenaulti LC Increasing No - 

39 นกจาบคาเล็ก Merops orientalis LC Increasing No - 

40 นกพริก Metopidius indicus LC Unknown No - 

41 นกกาน ้าเล็ก Microcarbo niger LC Unknown No - 

42 นกจาบฝนปีกแดง Mirafra erythrocephala LC Stable No - 

43 นกกาบบวั Mycteria leucocephala LC Decreasing No - 

44 นกกระจิบธรรมดา Orthotomus sutorius LC Stable No - 

45 นกกระจอกใหญ่ Passer domesticus LC Decreasing No - 

46 นกกระจอกตาล Passer flaveolus LC Stable No - 

47 นกกระจอกบา้น Passer montanus LC Decreasing No - 

48 นกบั้งรอกใหญ่ Phaenicophaeus tristis LC Stable No - 

49 นกชอ้นหอยด าเหลือบ Plegadis falcinellus LC Decreasing No - 

50 นกกระจาบทอง Ploceus hypoxanthus NT Decreasing   

51 นกกระจาบธรรมดา Ploceus philippinus LC Stable No - 

52 นกกระจิบหญา้ทอ้งเหลือง Prinia flaviventris LC Decreasing No - 

53 นกกระจิบหญา้สีเรียบ Prinia inornata LC Stable No - 

54 นกตีทอง Psilopogon haemacephalus LC Increasing No - 

55 นกโพระดกธรรมดา Psilopogon lineatus LC Stable No - 

56 นกปรอดสวน Pycnonotus blanfordi LC Stable No - 

57 นกปรอดหนา้นวล Pycnonotus goiavier LC Increasing No - 
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58 นกอีแพรดแถบอกด า Rhipidura javanica LC Stable No - 

59 นกโป่งวิด Rostratula benghalensis LC Decreasing No - 

60 นกเขาใหญ่ Spilopelia chinensis LC Increasing No - 

61 นกเขาไฟ Streptopelia tranquebarica LC Decreasing No - 

62 นกแสก Tyto javanica LC No information No  

63 นกกะรางหัวขวาน Upupa epops LC Decreasing No - 

64 นกกระแตแตแ้วด้ Vanellus indicus LC Unknown No - 

65 เหย่ียวผ้ึง Pernis ptilorhynchus LC Decreasing No - 

66 นกเป็ดผีเล็ก Tachybaptus ruficollis LC Decreasing No - 

67 นกแซงแซวสีเทา Dicrurus leucophaeus LC Unknown No - 

68 นกกระต๊ิดตะโพกขาว Lonchura striata LC Stable No - 

69 นกกระต๊ิดสีอิฐ Lonchura atricapilla LC Stable   

70 นกกระทาทุ่ง Francolinus pintadeanus LC Stable No - 

71 นกกะเต็นนอ้ยธรรมดา Alcedo atthis LC Unknown No - 

72 นกกะเต็นหัวด า Halcyon pileate LC No information No  

73 นกจบัแมลงคอแดง Ficedula albicilla LC Stable No - 

74 นกจบัแมลงสีน ้าตาล Muscicapa dauurica LC Stable No - 

75 นกจาบคาหัวเขียว Merops philippinus LC Stable No - 

76 นกตะขาบทุ่ง Coracias benghalensis LC Increasing No - 

77 นกนางแอ่นบา้น Hirundo rustica LC Decreasing No - 

78 นกปรอดคอลาย Pycnonotus finlaysoni LC Stable No - 

79 นกปรอดหัวสีเขม่า Pycnonotus aurigaster LC Decreasing No - 

80 นกพงใหญ่พนัธุ์ญ่ีปุ่น Acrocephalus orientalis LC Decreasing No - 

81 นกพงค้ิวด า Acrocephalus bistrigiceps LC Stable No - 

82 นกยอดขา้วหางแพนลาย Cisticola juncidis LC Increasing No - 

83 นกยอดหญา้หลงัด า Saxicola jerdoni LC Stable   

84 นกยอดหญา้หัวด า Saxicola stejnegeri LC No information No - 

85 นกอา้ยงัว่ Anhinga melanogaster NT Decreasing   

86 นกอีเสือสีน ้าตาล Lanius cristatus LC Decreasing No - 

87 นกอีเสือหลงัแดง Lanius collurioides LC Stable No - 

88 นกอีล ้า Gallinula chloropus LC Stable No - 

Reptiles      

1 กิ้งก่าหัวสีฟ้า Calotes mystaceus LC Stable No - 
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2 กิ้งก่าหัวแดง Calotes versicolor - Stable No - 

3 งูกน้ขบ Cylindrophis ruffus LC Increasing No - 

4 จ้ิงเหลนบา้น Eutropis multifasciata LC Stable No - 

5 ตุ๊กแกบา้น Gekko gecko LC Unknown No - 

6 จ้ิงจกหางหนาม Hemidactylus frenatus LC Stable No - 

7 งูปลิง Hypsiscopus plumbea LC Stable No - 

8 แยเ้หนือ Leiolepis belliana subsp. ocellata LC Stable No - 

9 งูเหลือม Malayopython reticulatus LC Unknown No - 

10 งูสิงบา้น Ptyas korros NT Decreasing No - 

11 งูไซ Subsessor bocourti LC Unknown No - 

12 เห้ีย Varanus salvator subsp. macromaculatus LC Unknown No - 

13 งูแสงอาทิตย ์ Xenopeltis unicolor LC Stable No - 

Amphibians      

1 คางคกบา้น Duttaphrynus melanostictus LC Increasing No - 

2 กบหนอง Fejervarya limnocharis LC Stable No - 

3 กบนา Hoplobatrachus rugulosus LC Decreasing No - 

4 กบบวั Hylarana erythraea LC Decreasing No - 

5 อึ่งอ่างบา้น Kaloula pulchra LC Stable No - 

6 อึ่งน ้าเตา้ Microhyla mukhlesuri LC No information No - 

7 เขียดจะนา Occidozyga lima LC Decreasing No - 

8 เขียดทราย Occidozyga martensii LC Decreasing No - 

9 ปาดบา้น Polypedates leucomystax LC Stable No - 
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1 ผกัเบ้ียหิน Trianthema portulacastrum L. NE No information No - 

2 ควยงู Achyranthes aspera L. NE No information No - 

3 ผกัโขม Amaranthus viridis L. NE No information No - 

4 บานไม่รู้โรยป่า Gomphrena celosioides Mart. NE No information No - 

5 กุ๊ก Lannea coromandelica (Houtt.) Merr. LC Unknown No - 

6 มะม่วงป่า Mangifera caloneura Kurz NE No information No - 

7 มะกอกป่า Spondias pinnata (L.f.) Kurz NE No information No - 

8 กลว้ยเต่า Polyalthia debilis (Pierre) Finet & Gagnep. NE No information No - 

9 เครือไส้ตนั Amphineurion marginatum (Roxb.) D.J.Middleton NE No information No - 

10 รักร้อยมาลยั Calotropis gigantea (L.) W.T.Aiton NE No information No - 

11 เถาประสงค์ Streptocaulon juventas (Lour.) Merr. NE No information No - 

12 โมกมนั Wrightia arborea (Dennst.) Mabb. LC Unknown No - 

13 อบเชยเถา Zygostelma benthamii Baill. NE No information No - 

14 ตาล Borassus flabellifer L. NE No information No - 

15 สาบแร้งสาบกา Ageratum conyzoides (L.) L. NE No information No - 

16 สาบเสือ Chromolaena odorata (L.) R.M.King & H.Rob. NE No information No - 

17 หญา้ละออง Cyanthillium cinereum (L.) H.Rob. NE No information No - 

18 พญามุตติ Grangea maderaspatana (L.) Poir. LC Stable No - 

19 ผกัแครด Synedrella nodiflora (L.) Gaertn. NE No information No - 

20 ตานหม่อน Tarlmounia elliptica (DC.) H.Rob., S.C.Keeley, Skvarla & R.Chan NE No information No - 

21 ตีนตุ๊กแก Tridax procumbens L. NE No information No - 

22 แคบิด Fernandoa adenophylla (Wall. ex G.Don) Steenis NE No information No - 

23 เหลืองปรีดียาธร Tabebuia aurea (Silva Manso) Benth. & Hook.f. ex S.Moore NE No information No - 

24 คอมขาว Ehretia sp. NE No information No - 

25 ตะคร ้ า Garuga pinnata Roxb. NE No information No - 

26 กุ่มบก Crateva adansonii DC. LC Stable No - 

27 แจง Maerua siamensis (Kurz) Pax NE No information No - 

28 มะละกอ Carica papaya L. DD Decreasing No - 

29 มะดูก Siphonodon celastrineus Griff. LC No information No - 

30 ผกัเส้ียนผี Cleome viscosa L. NE No information No - 
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31 ผกับุง้ไทย Ipomoea aquatica Forssk. LC Unknown No - 

32 สะอึก Ipomoea obscura (L.) Ker Gawl. NE No information No - 

33 ขยุม้ตีนหมา Ipomoea pes-tigridis L. NE No information No - 

34 จิงจอ้นวล Merremia hirta (L.) Merr. NE No information No - 

35 จ้ิงจอ้แดง Operculina turpethum (L.) Silva Manso NE No information No - 

36 ต าลึง Coccinia grandis (L.) Voigt NE No information No - 

37 มะระข้ีนก Momordica charantia L. NE No information No - 

38 ข้ีกาแดง Trichosanthes scabra Lour. NE No information No - 

39 แตงโม Citrullus lanatus (Thunb.) Matsum. & Nakai NE No information No - 

40 แตงไทย Cucumis melo L. NE No information No - 

41 หญา้หนวดแมว Bulbostylis barbata (Rottb.) C.B.Clarke NE No information No - 

42 แห้วหมูเทียม Cyperus mitis Steud LC Stable No - 

43 หญา้แห้วหมู Cyperus rotundus L. LC Stable No - 

44 พะยอม Anthoshorea roxburghii (G.Don) P.S.Ashton & J.Heck. VU No information Yes* C1 

45 ยางเหียง Dipterocarpus obtusifolius Teijsm. ex Miq. NT No information No - 

46 - Diospryros sp. - No information No - 

47 ล ่าตาควาย Diospyros coaetanea H.R.Fletcher NE No information No - 

48 มะเกลือ Diospyros mollis Griff. NE No information No - 

49 ตะโกนา Diospyros rhodocalyx Kurz NE No information No - 

50 เปลา้ทุ่ง Croton bonplandianus Baill. NE No information No - 

51 เปลา้แพะ Croton hutchinsonianus Hosseus NE No information No - 

52 เปลา้ใหญ่ Croton persimilis Müll.Arg. NE No information No - 

53 หญา้ยาง Euphorbia heterophylla L. LC Stable No - 

54 น ้านมราชสีห ์ Euphorbia hirta L. NE No information No - 

55 มนัส าปะหลงั Manihot esculenta Crantz NE Decreasing No - 

56 ขนัทองพยาบาท Suregada multiflora (A.Juss.) Baill. NE No information No - 

57 โลดทะนง Trigonostemon reidioides (Kurz) Craib NE No information No - 

58 พฤกษ ์ Albizia lebbeck (L.) Benth. LC Stable No - 

59 คาง Albizia lebbekoides (DC.) Benth. LC Unknown No - 

60 ถัว่ลิสงนา Alysicarpus vaginalis (L.) DC. NE No information No - 

61 เส้ียวส้ม Bauhinia malabarica Roxb. LC Stable No - 

62 เส้ียวเครือ Bauhinia saccocalyx Pierre NE No information No - 

63 เถาวลัยเ์ปรียง Brachypterum scandens (Roxb.) Wight & Arn. ex Miq. NE No information No - 
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64 พะยงู Dalbergia cochinchinensis Pierre CR (A2cd+4cd) 1 Decreasing Yes* C1 

65 ถัว่ปากนก Dunbaria punctata (Wight & Arn.) Benth. NE No information No - 

66 กระถินยกัษ์ Leucaena leucocephala (Lam.) de Wit NE No information No - 

67 ถัว่ผี Macroptilium lathyroides (L.) Urb. NE No information No - 

68 กระพี้จัน่ Millettia brandisiana Kurz NE No information No - 

69 มะขามเทศ Pithecellobium dulce (Roxb.) Benth. LC Stable No - 

70 ประดู่ป่า Pterocarpus macrocarpus Kurz EN (A3cd)
 1

 Decreasing Yes* C1 

71 ชะอม Senegalia pennata (L.) Maslin LC Stable No - 

72 แสมสาร Senna garrettiana (Craib) H.S.Irwin & Barneby NE No information No - 

73 ข้ีเหล็ก Senna siamea L. LC Decreasing No - 

74 มะค่าแต ้ Sindora siamensis Teijsm. ex Miq. LC Decreasing No - 

75 มะขาม Tamarindus indica L. LC Stable No - 

76 ครามป่า Tephrosia purpurea (L.) Pers. NE Stable No - 

77 ถัว่เขียว Vigna radiata (L.) R.Wilczek LC Unknown No - 

78 แมงลกัคา Mesosphaerum suaveolens (L.) Kuntze NE No information No - 

79 ผ่าเส้ียน Vitex canescens Kurz LC Unknown No - 

80 ฝีหมอบ Beilschmiedia roxburghiana Nees LC Unknown No - 

81 หมีเหม็น Litsea glutinosa (Lour.) C.B.Rob. LC Unknown No - 

82 ครอบจกัรวาล Abutilon indicum (L.) Sweet NE Unknown No - 

83 กระเจานา Corchorus aestuans L. NE No information No - 

84 กระเจ๊ียบแดง Hibiscus sabdariffa L. NE No information No - 

85 เส้งดอกม่วง Melochia corchorifolia L. LC Stable No - 

86 พลบัพลา Microcos tomentosa Sm. LC Stable No - 

87 หญา้ขดัใบยาว Sida acuta Burm.f. NE No information No - 

88 หญา้ขดัใบป้อม Sida cordifolia L. NE No information No - 

89 หญา้ขดัมอน Sida rhombifolia L. NE No information No - 

90 ส าโรง Sterculia foetida L. NE No information No - 

91 ข้ีครอก Urena lobata L. LC Stable No - 

92 สะเดา Azadirachta indica A.Juss. LC Stable No - 

93 เถายา่นาง Tiliacora triandra (Colebr.) Diels NE No information No - 

94 ชิงชา้ชาล ี Tinospora baenzigeri Forman NE No information No - 

 
1 Source: IUCN RED LIST CATEGORY AND CRITERIA (https://www.iucnredlist.org/species/33028/2831736), retrieved on January 5, 2024 

https://www.iucnredlist.org/species/33028/2831736
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95 ผกัขวง Glinus oppositifolius (L.) Aug.DC. LC Stable No - 

96 มะหาด Artocarpus lacucha Buch.-Ham. NE No information No - 

97 โพข้ีนก Ficus rumphii Blume NE No information No - 

98 ข่อย Streblus asper Lour. LC Stable No - 

99 ตะขบฝร่ัง Muntingia calabura L. NE No information No - 

100 ยคูาลิปตสั Eucalyptus camaldulensis Dehnh. NT Stable No - 

101 ฝร่ัง Psidium guajava L. LC Unknown No - 

102 ผกัโขมหินดอกม่วง Boerhavia diffusa L. NE No information No - 

103 ผกัโขมหินดอกขาว Boerhavia erecta L. NE No information No - 

104 เทียนนา Ludwigia hyssopifolia (G.Don) Exell LC Stable No - 

105 กระทกรก Passiflora foetida L. NE No information No - 

106 ลูกใตใ้บ Phyllanthus amarus Schumach. & Thonn. NE No information No - 

107 มะขามป้อม Phyllanthus emblica L. LC Decreasing No - 

108 ลูกหมึก Phyllanthus reticulatus Poir. LC Unknown No - 

109 กรดน ้า Scoparia dulcis L. NE No information No - 

110 ไผ่เลี้ยง × Thyrsocalamus liang Sungkaew & W.L.Goh NE No information No - 

111 ไผ่สีสุก Bambusa blumeana Schult.f. NE No information No - 

112 หญา้ข้ีหมา Bothriochloa bladhii (Retz.) S.T.Blake NE No information No - 

113 หญา้ตดเลือด Bothriochloa pertusa (L.) A.Camus NE No information No - 

114 หญา้บุง้ Cenchrus brownii Roem. & Schult. NE No information No - 

115 หญา้สอนกระจบั Cenchrus echinatus L. LC Stable No - 

116 หญา้ขจรจบ Cenchrus polystachios (L.) Morrone NE Stable No - 

117 หญา้รังนก Chloris barbata Sw. NE No information No - 

118 หญา้แพรก Cynodon dactylon (L.) Pers. NE No information No - 

119 หญา้ปากควาย Dactyloctenium aegyptium (L.) Willd. NE No information No - 

120 หญา้แหวน Dichanthium caricosum (L.) A.Camus NE No information No - 

121 หญา้ตีนนกช่อขน Digitaria ciliaris (Retz.) Koel. NE No information No - 

122 หญา้นกสีชมพู Echinochloa colona (L.) Link LC Stable No - 

123 หญา้ไข่เห็บเล็ก Eragrostis tenella (L.) P.Beauv. ex Roem. & Schult. NE No information No - 

124 หญา้หนวดฤๅษี Heteropogon contortus (L.) P.Beauv. ex Roem. & Schult. NE No information No - 

125 หญา้คา Imperata cylindrica (L.) Raeusch. NE No information No - 

126 หญา้ดอกขาว Leptochloa chinensis (L.) Nees NE No information No - 
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127 หญา้ชนักาด Panicum repens L. LC Stable No - 

128 แขม Phragmites karka (Retz.) Trin. ex Steud. LC Unknown No - 

129 ออ้ย Saccharum officinarum L. NE No information No - 

130 หญา้ขน Urochloa mutica (Forssk.) T.Q.Nguyen LC Stable No - 

131 หญา้สลอย Urochloa subquadripara (Trin.) R.D.Webster LC Stable No - 

132 เลา Saccharum spontaneum L. LC Stable No - 

133 ไผ่รวก Thyrsostachys siamensis Gamble NE No information No - 

134 ผกัเบ้ียใหญ่ Portulaca oleracea L. NE Unknown No - 

135 พุทรา Ziziphus mauritiana Lam. LC Stable No - 

136 ยอป่า Morinda coreia Buch.-Ham. NE No information No - 

137 หญา้ลิ้นงู Oldenlandia corymbosa L. NE Unknown No - 

138 คดัเคา้ Oxyceros sp. NE No information No - 

139 หญา้ท่าพระ Richardia brasiliensis Gomes NE No information No - 

140 กรวยป่า Casearia grewiifolia Vent. LC Stable No - 

141 หนามพุงดอ Azima sarmentosa (Blume) Benth. & Hook. f. LC No information No - 

142 ตะคร้อ Schleichera oleosa (Lour.) Merr. LC Stable No - 

143 ข้ีหนอน Zollingeria dongnaiensis Pierre DD No information No - 

144 หนามคนทา Harrisonia perforata (Blanco) Merr. LC Stable No - 

145 เถาคนัขาว Causonis trifolia (L.) Mabb. & J.Wen NE No information No - 

146 หนามกระสุน Tribulus terrestris L. LC Stable No - 

Remark: * These plant species in Thailand hold economic value, and the Department of Forestry distributes seedlings and promotes their cultivation in 

the country, resulting in widespread planting by farmers in various locations, including fields, agricultural areas, plantation, and households. 
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  1) Species Level 

 

   (a) Criterion 1 is triggered by species listed as Vulnerable (VU), 

Critically Endangered (CR) or Endangered (EN) on the International Union for 

Conservation of Nature (IUCN) Red List, and nationally/regionally listed species assessed 

using similar criteria. 

    Wildlife: From secondary data, field surveys, and information 

obtained from the local people there were neither Critically Endangered (CR) nor 

Endangered (EN) species found. 

    Plant: In the project area, one species, Siamese Rosewood 

(Dalbergia cochinchinensis Pierre), is classified as Critically Endangered (CR), one 

species, Burma Padauk (Pterocarpus macrocarpus Kurz), is classified as Endangered 

(EN), and White Meranti (Anthoshorea roxburghii (G.Don) P.S.Ashton & J.Heck.) is 

classified as Vulnerable (VU). 

 

    Based on IUCN red list (https://www.iucnredlist.org/), Dalbergia 

cochinchinensis Pierre. (Siamese Rosewood) listed as critically endangered (CR) under 

criteria A2cd+4cd. Criteria A2 refers to species with those population reduction observed, 

estimated, inferred, or suspected in the past where the causes of reduction may not have 

ceased or may not be understood or may not be reversible.  In Thailand the species is mostly 

found in the North, Northeast and East regions of the country and has been recorded from 

14 provinces. A recent quantitative study based on species distribution modeling estimated 

the species’ potential natural range at 441,912 km2 (Gaisberger et al. 2022). Using 

herbarium and observation records the extent of occurrence is 624,595 km2. 

 

    Pterocarpus macrocarpus Kurz. (Burma Padauk), listed as 

endangered (EN) under criteria A3cd. Criteria A3 refers to species with those population 

reductions projected, inferred or suspected to be met in the future 10 years or three 

generations. In Thailand, the subpopulation is small and has only been found along the 

borders of Myanmar and Lao PDR (Liengsiri et al. 1998, Winfield et al. 2016). The highest 

densities of the tree are found in protected areas (Liengsiri et al. 1998). 

 

    Anthoshorea roxburghii (G. Don) P. S. Ashton & J. Heck.  (White 

Meranti) listed as vulnerable (VU) under criteria A2cd. This species is very common and 

widespread species. It is considered an important component of dry, semi-evergreen forests 

in the Eastern Ghats (Raju et al. 2011). Within Malaysia, although the species has a small 
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area of occurrence (AOO) it exhibits gregarious growth and a large population (Chua et al. 

2010). Overall, population is in decline and there has been at least a 30% population 

reduction in the last 300 years due to exploitation of the species and habitat loss. 

 

    Based on the field survey by COT, the identified plant species did 

not originally occur in conservation areas but exist within the project area, which was 

previously used for agriculture. These plant species in the project area were introduced and 

cultivated by the previous landowners for personal benefits as these plant species in 

Thailand hold economic value, and the Department of Forestry distributes seedlings and 

promotes their cultivation in the country, resulting in widespread planting by farmers in 

various locations, including fields, agricultural areas, plantation, and households. To 

encourage the presence of these plant species in the area, the project can assist by 

promoting the cultivation of local plant species. This can be achieved by obtaining superior 

trees from the local forestry authority, a measure taken to prevent genetic pollution or 

undesirable gene flow into wild populations. Additionally, the project may provide support 

to the local forestry department in executing these initiatives. 

 

   (b) Criterion 2 is triggered by habitats of significant importance for 

endemic or restricted-range species. 

    Wildlife: Based on the BirdLife database2, there are six Endemic 

Bird Area (EBA) in Thailand include  

    1. Doi Chiang Dao, Chiang Mai Province, which is designated as 

a Wildlife Sanctuary (IUCN 1992c),  

    2. Malayan peninsula lowlands, the lowland rain forests of 

Peninsular Malaysia and extreme southern peninsular Thailand 

are included., 

    3. Myanmar-Thailand mountains, this area is defined by the range of 

Burmese Yuhina Yuhina humilis, which is known from two 

localities in north-west Thailand and several localities in Myanmar. 

One of the localities where Y. humilis has been recorded in Thailand 

lies within the large contiguous area protected in Mae Ping National 

Park and Mae Tuen and Om Koi Wildlife Sanctuaries (Round 1988; 

see IUCN 1992c). This EBA, includes three IBAs in Thailand such 

as Mae Wong, Om Koi, and Umphang,  

 
2 https://datazone.birdlife.org/eba 

https://datazone.birdlife.org/eba
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    4. Peninsular Thailand lowland forests, the range of the threatened 

Gurney's Pitta Pitta gurneyi (classified as Critical) defines this 

Secondary Area. It is found in southern peninsular Thailand and 

adjacent southern Tenasserim in Myanmar, in level lowland semi-

evergreen rain forest below 150 m. Level lowland forest has been 

almost completely lost within its range in Thailand, where 

intensive survey work has located birds at four localities, but the 

only possibly viable population is at Khao Nor Chuchi in Krabi 

province, where 24-34 pairs are estimated. This EBA includes one 

IBAs in Thailand, Khao Nor Chuchi, Krabi Province. 

    5. Sumatra and Peninsular Malaysia, this EBA includes mountains 

on the Indonesian island of Sumatra (in the provinces of Aceh, 

Sumatera Utara, Sumatera Barat, Jambi, Bengkulu, Sumatera 

Selatan and Lampung) and in Peninsular Malaysia. It is defined as 

comprising a single EBA because they share more restricted-range 

species than are endemic to the mountains of Peninsular Malaysia 

alone. This EBA includes two IBAs in Thailand, Hala Sector, 

Hala-Bala Wildlife Sanctuary (Yala Province and Narathiwat 

Province) and Bang Lang National Park (Yala Province)., and  

    6. Thailand-Cambodia mountains., this area includes the mountains 

of south-east Thailand and the Cardamom and Elephant 

mountains in south-west Cambodia. This EBA includes one IBAs 

in Thailand, Khao Soi Dao, Chantaburi Province. 

 

    From the database, no Restricted-range species found in 

Suphanburi Province or found in the survey conducted by COT. All IBAs do not 

encompass Suphanburi Province, where the Project to be developed. Therefore, the area 

does not fall under Criterion 2. 

 

   (c) Criterion 3  is triggered by migratory and/or congregatory species 

occurring in the CHAA. All migratory or congregatory species were screened to determine 

if the CHAA contained irreplaceable and/or extremely vulnerable habitats used either 

periodically or consistently.  

    Wildlife: Bird species that found from the field survey are mostly 

classified as Least Concern (LC), indicating a low risk of extinction. However, there is one 

species of migratory bird, the Painted Stork (Mycteria leucocephala), classified as Near 
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Threatened (NT) according to ONEP (2017). Additionally, according to ONEP (2017), 

three other migratory bird species are identified as Vulnerable (VU). These include the 

Black-capped Kingfisher (Halcyon pileate) and Purple Heron (Ardea purpurea). 

 

    Regarding the mentioned migratory bird species, it was observed 

that they are not a significant portion of the population that migrates in a crucial pattern 

from one geographic area to another. There is no evidence that they form a large group 

along the migration route, and there is no indication of communal nesting or breeding 

behavior in the Project area (Suphanburi Province). Moreover, the Project area is not 

situated along the major migratory routes of Partnership for the Conservation of Migratory 

Waterbirds and the Sustainable Use of their Habitats in the East Asian - Australasian 

Flyway Partnership (EAAFP). 

 

    The project area is therefore not a bottleneck area where birds are 

essential to migrate through in large numbers during a specific timeframe for their 

migration. It also does not fall under areas that regularly sustain at least 1  percent of the 

global population of a migratory or congregatory species throughout the species' lifecycle. 

Furthermore, it is not an area that consistently supports 10 percent of the global population 

of a species during periods of environmental stress. Therefore, the Project area does not 

meet the criteria for Criterion 3. 
 

  2) Ecosystem Level 

   Criterion 4 is triggered by ecosystems that are threatened, house unique 

assemblages of biome restricted species, or are recognized for high conservation value, 

including protected areas. In the Project area and the study area, there are no evident 

ecosystems that might be threatened, as it is situated at a distance of 30 kilometers from the 

Phu Toei National Park, and the project area is primarily agricultural land (Figure 4.2.2.1-8). 

 

  3) Landscape Level 

   Criterion 5  applies to landscape-level features that can influence key 

evolutionary processes. Key landscape features such as unique topography that creates 

unique habitats and areas important for climate change adaptation were identified using 

literature review and through expert consultation. In the Project area and the study area, 

there are no evident ecosystems that might be threatened, as it is situated at a distance of 

30 kilometers from the Phu Toei National Park, and the project area is primarily 

agricultural land (Figure 4.2.2.1-8). 
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Figure 4.2.2.1-8 Distance from the project area and Phu Toei National Park 

 

 Impact Assessment 

 

 (1) Assessment of Impacts – Loss of Terrestrial Habitat from Construction 

  The project area is located in the central region of Thailand, in the Tha Chin 

River Basin, approximately 30 kilometers away from the Phu Toei National Park (Figure 

4.2.2.1-8). The current condition of the Project area is characterized by an agroecosystem, 

including sugarcane, and cassava. However, with the opening and construction of the 

Project area, there will be changes to the existing agroecosystem, leading to the loss of the 

agricultural system and transformation into an open area with solar panels. Nevertheless, 

nearby areas still maintain agricultural spaces and water sources. Wildlife in the Project 

area mainly consists of birds and small animals that can move and disperse to find food in 

the nearby agroecosystem areas within the study and surrounding areas. 
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 (2) Assessment of Impacts - Disturbance or Displacement of Fauna 

  During the construction phase, there will be a gradual opening of the area for 

construction activities. The process of the construction will impact the food sources and 

habitats of small wildlife. The project will systematically open different parts of the area, 

avoiding the simultaneous opening of the entire space at once. This approach aims to minimize 

the impact on small wildlife, allowing them to move out of the area gradually. If construction 

contractors encounter wildlife during the construction process, they are required to relocate the 

wildlife to a nearby ecosystem. Additionally, hunting or harming wildlife in the construction 

and surrounding areas is strictly prohibited for construction personnel. 

 

 (3) Assessment of Impacts – Temporary and Permanent Barrier Creation, 

Edge Effects and Fragmentation 

  Construction activities may result in temporary habitat fragmentation, 

primarily caused by construction machinery and accommodations for workers. These 

disruptions temporarily obstruct the habitats and food sources of wildlife due to the opening 

and modification of the land surface in the affected areas. Consequently, the environmental 

system undergoes changes, limiting the temporary access of wildlife to their habitats and 

food sources.  
 

  Once construction is completed, certain types of wildlife, such as small birds 

and small-sized crawling animals, can move in and establish habitats and foraging grounds 

in the area. In the case of permanent barriers, including control building, switchyard area, 

BESS area, and area under solar panels these structures can act as long-term obstacles to 

larger wildlife requiring significant space. Small-sized wildlife, such as birds and small 

mammals capable of quickly adapting to continuous human agricultural activities in the 

vicinity. In the Project area, small wildlife can still find food, thrive, and reproduce. 

Nevertheless, the project area was originally an agricultural zone that had already 

undergone modifications for farming activities leading to alterations to the landscape and 

the presence of disturbances caused by human activities in the area. The Project’s 
operation, therefore, result in low-level of limiting the habitat, and food sources. 

 

 (4) Assessment of Impacts – Temporary Degradation of Habitat during 

Construction Phase 

  During construction, there will be an opening of the area and the use of 

construction machinery. The habitats of wildlife will be temporarily disturbed, and there 

will be noise during the construction period of 12 months. Once construction is completed, 

the Project will create some green areas. 
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 (5) Assessment of Impacts - Mortality: Vehicle Strike, Hunting & Poaching 

  During the construction phase, machinery and construction workers will 

enter the area. The Project will require the contractor to supervise and ensure that 

construction vehicles are driven cautiously to avoid wildlife collisions, not exceeding the 

specified speed limit (10-15 kilometers per hour). This is to allow passing wildlife to safely 

cross the road in a timely manner without causing collisions. Additionally, construction 

workers are prohibited from hunting wildlife in the Project area and nearby areas. If 

wildlife is encountered in the area or if construction is blocking their path, the wildlife 

should be safely relocated to the nearby environmental system. 

 

 (6) Assessment of Impacts - Degradation of Habitat during Operations 

  Once construction is completed, the Project will create some green areas. 

Moreover, the project shall maintain and care for the green areas, and replant in case of tree loss, 

ensuring the sustainability of the green spaces (is the intent to restore some natural habitat). 

 

 (7) Assessment of No-Net-Loss of Biodiversity Values 

  From the field surveys, no species of wildlife classified as Critically 

Endangered (CR) or Endangered (EN), were found. However, the majority of species 

observed fall into the category of Least Concern (LC), indicating low risk of extinction. 

Regarding the Project's potential impacts, it may lead to a low decrease in biodiversity 

within a particular species. The environmental system is at a low risk level since the Project 

is not located in a crucial conservation area, nor area significant for the evolution of wildlife 

or a geographic area of Thailand or the World. Furthermore, the Project area is not a region 

with a high number of genes, species, or individual living organisms within a biological 

community. The Project's occurrence has a limited impact on reducing the biodiversity, 

and it does not contribute to a significant decline in the number, genetic variability, and 

diversity of species and biological communities in the specific area. Therefore, the Project 

does not cause a substantial loss of diversity in the mentioned living organisms, and it does 

not jeopardize the functionality of the environmental system or lead to its collapse. 
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4.2.2.3 Aquatic Ecology 

 

 (1) Construction Phase 

  The nearest surface water source of the Project is Huai Hin. It is located 

approximately 100 meters away from the Project area. Activity during construction 

involves having construction workers come to work on the site and use the water, thus, 

generating wastewater at the construction camp site. During the construction phase, there 

will be maximum 1,596 workers at the camp site at a given time. Estimated wastewater 

generated is 89.38 cubic meters per day (80% of 70 liters per capita per day). The Project 

will treat wastewater with a septic tank provided by the contractor. If the contractor 

discharges treated waste or sewage outside into natural water sources or private areas, the 

contractor must obtain permission from relevant government agencies or landowner to 

ensuring that the discharged sewage will not have adverse environmental impacts in the 

future. In addition, the contractor shall provide a retention pond at workers’ camp and 
conduct water quality monitoring once a month to ascertain the water quality before 

discharging. The impact shall occur temporarily only if wastewater is discharged into the 

surrounding environment; hence, the impact on aquatic organisms is considered low. 

 

  Wastewater from construction activities will be water from equipment 

cleaning mainly. An estimated 50 cubic meters per day of wastewater will be generated 

from equipment cleaning. The wastewater will be collected in onsite drainage gutters and 

collected in the wastewater collection pond.  The water will be reused for dust suppression.  

 

  Moreover, the project has provided retention ponds with a size of 700 cubic 

meters to accommodate excess rainwater. The prepared retention pond can handle the 

excess rainfall occurring within a 3-hour period adequately. Therefore, the project has not 

implemented a drainage system around the project area. Nevertheless, during the 

construction phase, there will be a temporary office set up in the construction area, defined 

to be at least 30 meters away from water sources, to prevent water pollution from on-site 

activities. This includes establishing temporary drainage channels and sedimentation ponds 

to control construction runoff and minimize the impact on the surrounding area. Hence, the 

anticipated impact during construction to aquatic organism is expected to be low. 

 

  (2) Operation Phase 

   There will be maximum of 1.40 cubic meter per days of wastewater from 

workers consumption (peak consumption at PV cleaning period) which will be treated by a 

septic tank and no discharging to surrounding environment. There will be wastewater from 
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PV cell cleaning activity, which is expected to be 494.52 cubic meters for one cleaning. The 

water is not contaminated with impurities such as oils but it only contains dust. Therefore, 

the wastewater from PV cell cleaning can be directly discharged onto the ground.  

 

   For the runoff that may be contaminated with oil from the transformer 

area where engine oil is used, it will be sent to an oil sump to separate oil and treat further. 

The project doesn’t discharge wastewater to the environment; thus, it has no impact on 
surface water quality. 

 

4.2.3 SOCIO-ECONOMIC CONDITIONS 

 

4.2.3.1 Socio-economics  

 

 (1) Construction Phase 

 

  1) Potential Positive Impacts from the Project  

 

   (a) Employment of Local People 

    The Project has a policy to hire non-skilled workers, such as 

gardeners, maids, and security guards. The Project requires the contractor to consider hiring 

locals first. Works that require special qualifications, knowledge, and skills for the 

Company’s needs, such as installation and electrical systems, local people will be 
considered as a priority as well. However, employment of employees with special skills 

require training to ensure safety and efficiency of work and employees will be trained 

regularly according to the Project’s policy. Therefore, during the construction phase, there 

will be limited and temporary positive impact in terms of development of local people and 

improvement of the quality of life for people in the community.  

 

   (b) Local Economic Promotion 

    The Project determines the construction and installation phase to 

last about 12 months and use a maximum of 1,596 workers a day. More people from this 

Project will increase the cash flow and improve the local economy. However, the economic 

promotion will last only for a short time. Therefore, the impact level is low. 
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  2)  Potential Negative Impacts from the Project 

   In the construction phase, construction activities may generate noise 

disturbance. There will be transportation of construction materials, machinery, and 

workers, which may increase the traffic volume on Rural Highway 4086 temporarily at 

certain times of each day. This may cause traffic problem, road damage, road obstruction, 

and accidents. This activity will disturb the serenity and safety of communities near the 

construction site. However, the Project has determined environmental impact mitigation 

measures for the construction phase. The impact will last for a short time. Therefore, the 

impact level is low. 

 

 (2) Operation Phase 

 

  1) Potential Positive Impacts from the Project  

 

   (a) Local Development and Improvement of the Quality of Life for 

Local People 

    In the operation phase, 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 and improving 

the quality of life for local people. 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, there will be 

overall positive impacts in terms of local development and improvement of the quality of 

life for local people. The positive impact level is moderate. 

 

   (b) Employment of Local People 

    In the operation phase, there will be staff administering the solar 

power generating system and security guards (5 people in total) and there are 

approximately 20 solar panel cleaning staff per time. Since the project cleans the panels 

twice a year, with a duration of about 2 months per once cleaning cycle, therefore, during 

the operation period, there will be some days where the maximum number of employees 

working in the project area is 25 people per day. The Project understands that local 

communities want their community members to work for the Project. To serve this need, 

the Project will consider hiring people in local communities whose qualifications fit the 

requirements of the Project first, especially during the two times of solar panel cleaning 

per year. Therefore, the overall impact of employment of local people is positive, and the 

impact level is moderate. 
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   (c) 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 community. All these activities will be implemented throughout the operation 

phase. Therefore, activities promoting community relations are positive impacts, and their 

level is moderate. 

 

  2)  Potential Negative Impacts from the Project 

   In the operation phase, the communities around the Project area may have 

concerns about the Project operations. However, the Project controls the concerns from the 

design and installation of machinery to be distant from the communities and sensitive receptors 

as much as possible to mitigate concerns of the communities near the Project. In addition, the 

Project has several plans to establish an accurate understanding. These plans will 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 is low. 

 

4.2.3.2 Gender Related Impact  

 Gender impacts refer to the diverse ways in which project initiatives can affect 

individuals, communities, and societies through the lens of gender identity and roles. 

Understanding these impacts is crucial not only for ensuring equitable development but 

also for fostering sustainable and inclusive practices at the project level, as well as at the 

corporate level and within the renewable energy / solar power sector. 

 

 Historically, projects and their impacts have been predominantly viewed from a 

gender-blind perspective, failing to acknowledge the nuanced ways in which the project 

activities and impacts intersect with gender dynamics. However, recent discourse and research 

have shed light on the ways projects have impacts and implications for different genders.  

 

 Gender impacts in the renewable energy sector encompass a wide array of 

considerations, ranging from workforce participation to access to energy resources and 

decision-making roles within the industry. Understanding these impacts is crucial for 

promoting gender equality and ensuring that the benefits of Gulf’s renewable energy 
project are distributed equitably across genders.  From employment opportunities and labor 

conditions to access to infrastructure and urban spaces, gender impacts permeate various 

facets of the projects, influencing societal outcomes at both micro and macro levels. 
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 As part of this IEE, a gender assessment entailed review of national legislation 

and institutions, summarized with key findings below.  Gender engagement in consultation 

is also summarized, followed by assessment of potential gender impacts associated with 

the Project.  Project commitments to avoid and/or mitigate these impacts are included in 

Chapter 5. A review of gender equality at the national and local levels can provide the 

following information: 

 

 (1) Gender Equality at the National Level 

  On B.E. 2558 (2015), Thailand enacted the Gender Equality Act with the 

aim of protecting everyone, including males, females, and individuals who express 

themselves differently from their inborn gender, from gender-based discrimination. The 

Act mandates the establishment of two committees:  

 

  1) The Committee for the Promotion of Gender Equality (Committee for 

the PGE), which is empowered to formulate policies, mitigation measures, and action plans 

for promoting gender equality in all sectors. It also outlines guidelines for providing 

assistance, compensation, and remedies to individuals who have experienced unfair gender 

discrimination. 

 

  2) The Committee on the Determination of Unfair Gender Discrimination 

and the Department of Women’s Affairs and Family Development (Committee on DUGD), 
which is tasked with considering issues submitted by petitions claiming unfair gender 

discrimination. 

   

  Based on the Gender Gap Index, Thailand scored 0.711 in B.E. 2566 (2023), 

increase from 0.706 in B.E. 2558 (2015), primarily due to improvements in education 

attainment and political empowerment dimensions. 

 

 (2) Gender Equality at the Local Level 

  From the two public meetings held by COT as part of this IEE process, there 

were 17 female participants and 26 male participants during the pre-engagement, and 169 

female participants and 8 8  male participants during the public meeting. All were allowed 

to express their opinion as per their willingness. This indicates that gender discrimination 

is not an obvious problem among the locals. Additionally, during the public meeting of the 

project, a representative from the women's group in the area also participated, and no 

concerns were raised about project gender impacts.  
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  Following are some key gender impacts in the renewable energy sector, 

considered and identified as potentially present for this project: 

 

  1) Workforce Participation: Women are underrepresented in the renewable 

energy workforce in Thailand, particularly in technical and leadership roles. Although Gulf’s 
Sustainability Policy has a commitment to “Provide a safe and healthy work environment 
that promotes non-discrimination, gender equality, personal development and well-being”, 
the Project does not have gender targets for its workforce participation levels.  It can be 

predicted that there will be an underrepresentation of women in the Project workforce, which 

results from various factors, including lack of access to education and training opportunities, 

gender stereotypes, and biases in hiring and promotion practices.  

  2) Income and Economic Empowerment: By providing women with 

opportunities for employment and entrepreneurship in the project or to support the project 

(through supply chain opportunities), projects, it is possible that the Project could enhance 

their income-generating capabilities, increase women’s’ empowerment and strengthen 
local economies. 

  3) Community Engagement and Benefits Sharing: Project approaches to 

community engagement and benefits sharing may disproportionately benefit men unless 

there is awareness, guidelines and targets for gender participation in community relations 

and community development activities.  These are essential for maximizing the social and 

economic benefits of the project and ensuring that women are equally involved. Gender 

balanced targeting and participation by the project can conversely have a positive impact, 

providing example to other stakeholders locally.  Targeting women’ involvement in 
program decision-making processes, ensuring that their voices are heard, and that they have 

equitable access to project benefits can enhance the project sustainability and contribute to 

positive social outcomes. 

  4) Gender-Based Violence and Safety: Depending on contractor 

workforce accommodation plans, some women working in the project or in the nearby 

communities may face gender-based violence, harassment, and safety risks. This can be 

avoided by designing facilities, transport and HR mechanisms to prevent the potential 

impacts. Examples for prevention strategies include creating safe and supportive working 

environments, implementing gender-sensitive security measures, and providing training on 

gender equality and workplace conduct, to help address these challenges and ensuring the 

well-being of all workers. 

 



IEE REPORT 

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

4-53 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

  Regarding the construction of the project, the first priority for labor will be 

given to local people for both skilled and non-skilled workers. However, a substantial 

number of workers will come from outside.  As such, GBVH risks and issues may arise 

most specifically from labor influx, as set out below. 

 

Risk Factor Why this increase GBVH risk 

Workforce  

- Labor Influx - The sudden increase in a temporary workforce can strain local 

resources and exacerbate tensions between local communities and 

workers, increasing the risk of GBVH both within the workplace and in 

the surrounding community. 

- Worker Accommodation - Inadequately segregated and secured accommodations can increase the 

risk of GBVH. Poorly designed living spaces may lack privacy and 

safety measures, making some workers more vulnerable to abuse. 

Discrimination  

- Labor and working 

conditions 

- Unsafe or discriminatory working conditions can increase the 

vulnerability of workers to GBVH, particularly for women and 

marginalized genders. Power imbalances between supervisors and 

workers can lead to exploitation and harassment. 

- Local recruitment - Discriminatory recruitment practices can exacerbate gender 

inequalities and create environments conducive to GBVH. Lack of equal 

opportunity for local women and marginalized groups in employment 

can lead to economic disparities and increased vulnerability. 

 

Service Provision  

- Community health and safety - Projects can negatively impact community health and safety, 

increasing GBVH risks. For example, disruption of social structures and 

increased stress on community resources can lead to heightened 

domestic violence and community conflict. 

Security Personnel  

- Security arrangement - Overly militarized or untrained security forces may themselves become 

perpetrators of GBVH, especially if they lack awareness and training on 

gender sensitivity and human rights. 

Source: Addressing Gender-Based Violence and Harassment by IFC, 2020. 

 

 Overall, addressing potential Project gender impacts requires a holistic approach 

that considers the intersecting factors of gender, social norms, economic structures, and 

institutional arrangements. By mainstreaming gender equality principles across all aspects 

of the Project development and implementation, it is possible to avoid and effectively 

mitigate potential negative impacts.  Furthermore, it is possible for Gulf solar projects 

gender strategies to help lead the way and harness the sector's potential to advance gender 

equality, social inclusion, and sustainable development. 

 

 To prevent and mitigate GBVH risk, the Project mandates the following measures; 

 (1) Establish policies on GBVH to safeguard workers and nearby community 

of the Project. 

 (2) Ensure gender-sensitive policies are in place, promoting equal opportunities 

for employment, training, and advancement. 
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 (3) Make a project-specific commitment to provide employment and supply 

chain opportunities for local women. For example, in service cleaning contracts, no gender 

specific within local content requirements to ensure the inclusion and participation of 

women in these opportunities. 

 (4) Establish  Corporate social responsibility (CSR) activities to ensure that all 

gender can be involved. 

 (5) Ensure that all facilities (restrooms, changing rooms) are safe, accessible, 

and respectful of privacy for all genders.   

 (6) Conduct gender sensitivity training for all project work teams, managers, 

and contractors. This training aims to increase awareness of gender issues, promote 

inclusivity, and enhance understanding of the importance of gender equality in project 

implementation. 

 

4.2.3.3 Influx Management 

 

 (1) Construction Phase 

  The influx of construction workers during construction phase could cause 

adverse health impacts to workers and communities. The impact assessment related to 

influx of construction workers on issues mentioned as follows: 

 

  1) Impacts within Construction Area and Workers’ Camp 

 

   (a) Sanitation within the Construction Workers’ Camp 

    There are 1,596 construction workers (Maximum) during 

construction phase. Potential workers’ camp location has not yet finalized at this stage 
however, it is expected to be located near the construction area. The contractor will provide 

the workers’ camp with proper welfare and utilities comply with the Notification of the 
Labor Welfare Committee on Standards of Residence as Labor Welfare for Employees of 

Construction Activity 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 include; surrounding environment, accommodation, bathrooms and 

toilets, electricity system and equipment, drinking water, wastewater management, solid 

waste management, rainwater drainage, health management, and fire prevention. Details 

are shown in Section 2.4.1. 
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   (b) Medical Welfare Provision 

    The construction workers may be at risk from contagious diseases 

or epidemic among construction workers due to the high density of living in workers’ 
camps, and also be facing personal hygiene problems. For example, sexually transmitted 

diseases, diarrhea, respiratory diseases, and diseases that are carried by insects, such as 

dengue fever. By providing proper welfare and utilities as discussed in Section 2.4.1 

include accommodation, bathrooms and toilets, electricity system and equipment, drinking 

water, wastewater management, solid waste management, rainwater drainage, health 

management, and fire prevention, the Project and the contractors can avoid burdening the 

health service. 

 

  2) Impact to the surrounding communities  

 

   (a) Pollution and environmental impacts  

 

    a) Wastewater Management 

     At the workers’ camp, the contractor shall provide a septic tank 
or a prefabricated wastewater treatment systems at suitable size with the number of workers 

to treat wastewater from worker consumption include toilets and bathrooms.  

 

     Waste or sewage that is generated from the prefabricated 

wastewater treatment systems will be disposed of according to sanitary principles by a local 

authority. The septic tanks/treatment systems must be located at least 30 meters away from 

rivers or public water sources. If the contractor discharges treated waste or sewage outside 

into natural water sources or private areas, the contractor must obtain permission from 

relevant government agencies or landowner to ensuring that the discharged sewage will 

not have adverse environmental impacts in the future. In addition, the contractor shall 

provide a retention pond at workers’ camp and conduct water quality monitoring once a 
month to ascertain the water quality before discharging. 

 

    b) Noise level 

     Noise impact from workers’ camp may disturb the communities 
at nighttime because of high number of workers. This could cause conflict with local 

people. The Project and the contractors shall strictly implement preventive and mitigative 

measures to control and monitor the workers so that they do not create problems to 

surrounding communities at nighttime. 
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    c) Transportation 

     Another majority of impacts may arise from accidents during 

the logistics of construction equipment. This is one of the concerns expressed by the 

community at the hearing meeting. Construction equipment will be transported from Laem 

Chabang Port through Highway No. 3702 to Suphanburi Province along Highway No. 340, 

cut onto Highway No. 3350 and Highway No. 4086 to enter the project area. Transportation 

activity may cause traffic problem, road damage, road obstruction, and accidents. This 

activity will disturb the serenity and safety of communities near the construction site. 

 

     There will be 27 medium trucks and 1 light truck provided for 

workers' transportation. According to the assessment in Section 4.2.4.2, the results showed 

that the project's transportation activities during the construction phase do not significantly 

impact the service level of Rural Road No. 4086. The road's level of service remains the 

same (Level A), allowing vehicles to move freely at free-flow speed, where the driver can 

select the speed of travel without being influenced by other means of transport in the traffic 

flow. Nevertheless, there are Wat Nong Hin and Ban Nong Hin School locate nearby the 

construction area so the Project is required to avoid transportation during rush hour.   

 

     However, the Project has determined environmental and social 

impact mitigation measures for the construction phase. The impact will last for a short time. 

Therefore, the impact on the surrounding communities related to the pollution and 

environmental impacts from the construction activities will be low. 

 

   (b) 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. 

 

    Even though the agricultural area is the majority in the area with a 

radius of 3 kilometers surrounding the project, there are places where the people gather for 

community activities, namely Wat Nong Hin and Ban Nong Hin School. There are 

vulnerable groups that need to be given importance in monitoring the impacts of 

communicable disease outbreaks. In addition, there are also other communities surrounding 
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the project area, especially Moo. 3, Ban Nong Po, which is the community closest to the 

project area. If illness occurs, it will increase the service burden on the local primary health 

care unit, namely Nong Krathum Sub-district Health Promoting Hospital. It is necessary that 

the Project and the contractors strictly comply with the relevant laws and regulations.  

 

    The nearest medical health service to the construction area is Nong 

Krathum Sub-district Health Promoting Hospital, located 4.9 kilometers away from the 

Project. It is a primary-level healthcare facility with a mission to promote health, restore 

health, prevent disease, and provide medical treatment services for outpatients (OPD). The 

Nong Krathum Sub-district Health Promoting Hospital serves an area covering five villages 

with a total population of 3,166 people with limited number of healthcare personnel. In the 

event of illness or injury that exceeds the capability of the local facility, the patient can be 

transferred to another public facility or private hospital for further treatment. The Project and 

the contractors can avoid burdening the health service by 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).  

 

   (c) Conflict with the local people 

    Construction workers from other areas, including foreign workers, 

could have conflicts with local people within the surrounding communities due to 

differences in culture, value and ways of life. The influx of workers may result in problems 

such as crime, gambling, theft, drugs, etc. This is in line with the comments from the 

hearing meeting where the participants gave their opinion on the social impact that there 

are concerns about employment.  

 

    However, the project has given priority to hiring local workers. If 

the local workers do not have the qualifications specified by the project, it is necessary to 

hire foreign workers. The project has established preventive and mitigative measures to 

control and monitor these workers so that they do not create problems for surrounding 

communities. In order to ensure the efficient operation of the project without causing social 

and environmental impacts or annoyance and conflict problems between the project and 

surrounding communities, the project has established procedures for handling complaints. 

When the complaint is resolved, the project will urgently notify the complainant of the 

results and actions of the project. 
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   (d) Economic impact from influx of workers 

    The potential influx of people to the project area may create 

economic opportunity but may also cause negative social impacts such as increased 

competition for resources and social services, distortion in property values and changes in 

social dynamics. These potential impacts are elaborated below. 

 

    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. 

 

    Population influx and general interest in the development of the 

Project can give rise to speculative investment in the area, especially at construction stage, with 

possible positive or negative outcomes. Given the relatively low number of operations 

employment opportunities and few, long-term spin off economic effects, any over-investment 

by the community or outsiders at the early stage may result in heavy economic losses.  

 

    Changes in land use will affect the previous land owners as well as 

the users such as farmers and related off-taking entrepreneurs, possibly reducing 

individuals' incomes or agricultural employment opportunities.  However, with the 

availability of other arable land in the wider area at this time, the immediate impacts on 

land owners and land users seems negligible, in the longer term, land acquisition 

contributes to land conversion patterns, with increased pressure for resources and conflicts 

over competing land use. 

 

 (2) Operation Phase 

  During the normal operation phase, only 5 permanent employees work in 

the Project area. Additionally, approximately 20 individuals, who are expected to be local 

residents, will be hired occasionally for cleaning solar panels. Therefore, this will not 

significantly increase the demand for medical personnel to serve the population. 
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4.2.3.4 Occupational Health Impact Assessment 

 

 (1) Construction Phase 

  The construction activities may cause occupational diseases. For instance, 

working in open areas and/or in conditions with sweltering heat, the body will try to adjust 

its temperature to a normal level all the time by eliminating heat from the body. In case 

that the heat elimination in a timely manner is unable, it will affect the body such as rashes 

on the skin, itching, sweat ducts blocked, muscle cramps, headaches, dizziness, muscle 

spasms, fatigue, and possibly loss of consciousness. 

 

  The occupational health risk such as fall of objects, hit on head, electric shock, 

traffic accident, etc. may be occurred by various causes such as the carelessness on the part 

of workers, improper planning and wrong sequence of operations, inadequate training with 

respect to handling of the machinery and equipment, and etc. could be effect to the personal 

health of construction worker and damage to the project properties. Therefore, the project 

determined the mitigation and prevention measures and adequate training program in 

occupational health and safety to minimize the occupational health impact. 

 

  Moreover, the contractor provides 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 include 

land clearance for the construction of the power generation control building, the storage 

areas of spare parts, equipment and materials, solid waste, and maintenance area, the 

switchyard or substation area, and the supporting areas related to power generation and 

could be caused adverse health impact to the construction workers. Besides, the high noise 

level may interfere with communication and conversation, impact on workers’ hearing 

ability and further causing errors while working. 

 

  However, the project spraying water at the area with topsoil stripping, 

material stacking, and entrance of the construction site, and keeping construction materials 

tidily to minimizes the dust dispersion and provide personal protective equipment (PPE), 

consisting of safety helmets, safety shoes, goggles, and task-specific personal safety 

equipment appropriate to working conditions and risks that may arise from work. 

Therefore, the occupational health impacts on the construction workers will be low. 
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 (2) Operation Phase 

  The Project's activities involve generating electricity from solar panels, with 

approximately 5 employees responsible for monitoring and controlling the electrical 

systems. Risks associated with the Project's operations include field inspections, safety 

maintenance, and cleaning of the solar panels. If employees perform maintenance work 

without proper caution in tool usage, it may pose potential dangers. The project determined 

the mitigation and prevention 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. As a result, the impact on occupational health and safety for 

employees is considered low. 

 

4.2.3.5 Health Impact Assessment 

 

 (1) construction phase  

  Considering the Project Descriptions in Chapter 2, existing environmental 

conditions in Chapter 3 ,and environmental impact assessment in Chapter 4, result in the 

identification of activities that may cause health impacts, health hazards, vulnerable groups 

that are expected to be affected In the construction phase Including construction workers 

and the public as presented in Table 4.2.3.5-1, where the consultant used the Qualitative 

Risk Assessment approach to evaluate the health impact assessment with a Health Risk 

Matrix as presented in Table 4.2.3.5-2, It has a score depending on the likelihood of health 

impact in Table 4.2.3.5-3, and a score depending on severity of consequences in Table 

4.2.3.5-4. The definition of overall impact level between the likelihood and severity of 

consequences using the risk matrix is presented in Table 4.2.3.5-5. In the construction 

phase, the health assessment can be summarized by using the health risk matrix assessment 

are presented in Table 4.2.3.5-6. 
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Table 4.2.3.5-1 

Health Impact, Health Hazards, and Vulnerable Groups 

Health Impact Health Hazards Vulnerable Groups 

Construction Phase   

Air Quality - Dust from land clearing 

- Operations of machinery 

- Pollutants from transportation 

- Construction workers 

- The public 

Noise - Loud noise, disturbance noise, and vibration 

from construction activities 
- Stress and panic about noise and vibration 

- Construction workers 

- The public 

Solid Waste - Waste accumulation may attract disease 

carriers. 

- Construction workers 

- The public 

 - Environmental contamination - The public 

Transportation - Accidents from transporting construction 

workers, and machines 

- Obstruction to traffic 

- The public 

Occupational Health 

and Safety 

- Accidents caused by unsafe working 

environment 

- Accidents caused by unsafe act 

- Safety concerns 

- Construction workers 

 

Public Health Services - Sharing public health services caused by 

illnesses or accidents of workers 

- Communicable diseases that come with 

migrant workers 

- The public 

Operation Phase   

Solid Waste - Waste accumulation may attract disease 

carriers. 

- Project’s employee 

- The public 

Transportation - Accidents from transporting construction 

workers, and machines 

- Obstruction to traffic 

- The public 

Occupational Health 

and Safety 

- Accidents caused by unsafe working 

environment 

- Accidents caused by unsafe act 

- Safety concerns 

- Project’s employee 

 

 

Table 4.2.3.5-2 

The Risk Matrix for Health Impact Assessment 

Likelihood 
Severity of Consequences 

Very low (1) Low (2) Moderate (3) High (4) Very high (5) 

Very low (1) 1 2 3 4 5 

Low (2) 2 4 6 8 10 

Moderate (3) 3 6 9 12 15 

High (4) 4 8 12 16 20 

Very high (5) 5 10 15 20 25 

Remark: The definition of risk levels in Table 4.2.3-5 can be summarized below. 

 1-2 points  = low impact 

 3-9 points  = moderate impact 

 10-16 points = high impact 

 20-25 points = very high impact 

Source: Adapted from the Health Impact Assessment Guidelines, Office of Natural Resources and 

Environmental Policy and Planning, March 2022. 

 



IEE REPORT 

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

4-62 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

Table 4.2.3.5-3 

Definition and Scoring Principles for the Likelihood of Health Impact 

Likelihood 
Definition 

Level of impact Score 

Very low 1 No evidence/ low possibility to have happened/ no possibility of stress. 

Low 2 Theoretically possible, but no report of occurrence/ very low possibility 

of stress. 
Moderate 3 There are statistics from the available data to support the prediction of 

the likelihood that this may happen. / Stressful at times. 
High 4 This event occurred during the operation of a similar project. / Stress 

happens often. 

Very high 5 This event is happening during the operation of a similar project, or it 

has occurred more than once in the past 5 years. Stressful all the time. 

Source: Adapted from the Health Impact Assessment Guidelines, Office of Natural Resources and 

Environmental Policy and Planning, March 2022. 

 

Table 4.2.3.5-4 

Scoring Principles for the Severity of Consequences 

Severity of Consequence 
Definition 

Level of impact Score 

Very low 1 No injury/no illness/no stress 

Low 2 Minor injury/illness/stress 

Moderate 3 Moderate injury/illness/stress 

High 4 Severe injury/illness/stress 

Very high 5 Very severe injury/illness/stress 

Source: Adapted from the Health Impact Assessment Guidelines, Office of Natural Resources and 

Environmental Policy and Planning, March 2022. 

 

Table 4.2.3.5-5 

Definition of Risk Level Criteria for Impact Assessment Using the Risk Matrix 

Score from  
Risk Matrix 

Impact 

level 
Definition 

1-2 Low not causing negative effects on health status 

3 -9 Moderate Increasing illness rate, injury, stress, or concerns: It may affect the 

budget and need to monitor whether the existing mitigation 

measures are adequate and appropriate. 

10-16 High Having widespread impact on health status, chronic diseases, 

severe mental health, or prolonged stress: It may need more budget 

and mitigation measures. If unavoidable, changes of operation 

method may be needed. 

20-25 Very high Having very widespread impact on health status, disabilities, loss 

of lives, severe mental health or stress to the level of mental care, 

prolonged stress to the suicidal level: Immediate budget required. 

Specific mitigation measures required. Change of operation 

method required. Immediate care of a consultant needed. 

Source: Adapted from the Health Impact Assessment Guidelines, Office of Natural Resources and 

Environmental Policy and Planning, March 2022. 
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 (2) Operation phase 

  Considering the Project Descriptions in Chapter 2 , existing environmental 

conditions in Chapter 3  ,and environmental impact assessment in Chapter 4 , result in the 

identification of activities that may cause health impacts, health hazards, vulnerable groups 

that are expected to be affected In the operation phase Including the Project staff and the 

public as presented in Table 4 . 2.3.5- 1  , where the consultant used the Qualitative Risk 

Assessment approach to evaluate the health impact assessment with a Health Risk Matrix 

as presented in Table 4.2.3.5-2, It has a score depending on the likelihood of health impact 

in Table 4.2.3.5-3  , and a score depending on severity of consequences in Table 4.2.3.5-
4 . The definition of overall impact level between the likelihood and severity of 

consequences using the risk matrix is presented in Table 4.2.3.5-5. In the operation phase, 

the health assessment can be summarized by using the health risk matrix assessment as 

presented in Table 4.2.3.5-7 
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Table 4.2.3.5-6 

Assessment and Significance Levels of Health Impacts, and Mitigation Measures for Health Impacts (Construction Phase) 

Impact Issues 
Health Risk Matrix Measures  

(presented in Chapter 5) Likelihood Severity Health Impact Level 

Air Quality 

- Construction workers 

- The public 

 

High (4) 

Moderate (3) 

 

Low (2) 

Low (2) 

 

(4) x (2) = Moderate (8) 

(3) x (2) = Moderate (6) 

Prevention Measures: air 

quality, and socio-economic 

and public participation 

Noise 

- Construction workers 

- The public 

 

High (4) 

Moderate (3) 

 

Low (2) 

Low (2) 

 

(4) x (2) = Moderate (8) 

(3) x (2) = Moderate (6) 

Prevention Measures: noise, 

and socio-economic and 

public participation 

Solid Waste 

- Construction workers 

 

Moderate (3) 

 

Moderate (3) 

 

(3) x (3) = Moderate (9) 

Prevention Measures: waste 

management 

Transportation 

- The public 

 

Low (2) 

 

High (4) 

 

(2) x (4) = Moderate (8) 

Prevention Measures: 

transportation, and socio-

economic and public 

participation 

OHS 

- Construction workers 

 

Moderate (3) 

 

High (4) 

 

(3) x (4) = High (12) 

Prevention Measures and 

monitoring measures: 

occupational health and 

safety 

Public Health Services 

- The public 

 

Moderate (3) 

 

Moderate (3) 

 

(3) x (3) = Moderate (9) 

Prevention Measures: 

community health, and 

socio-economic and public 

participation 
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Table 4.2.3.5-7 

Assessment and Significance Levels of Health Impacts, and Mitigation Measures for Health Impacts (Operation Phase) 

Impact Issues 
Health Risk Matrix Measures  

(presented in Chapter 5) Likelihood Severity Health Impact Level 

Solid Waste 

- Project’s employees 

- The public 

 

Low (2) 

Low (2) 

 

Moderate (3) 

Moderate (3) 

 

(2) x (3) = Moderate (6) 

(2) x (3) = Moderate (6) 

Prevention Measures: waste 

management, and socio-

economic and public 

participation 

Transportation 

- The public 

 

Low (2) 

 

High (4) 

 

(2) x (4) = Moderate (8) 

Prevention Measures: 

transportation, and socio-

economic and public 

participation 

OHS 

- Project’s employees 

 

Moderate (3) 

 

High (4) 

 

(3) x (4) = High (12) 

Prevention Measures and 

monitoring measures: 

occupational health and 

safety 
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4.2.3.6 History and Cultural Heritage 

 The project is located in the area of Nong Krathum Sub-district, Doem Bang Nang 

Buat District, Suphanburi Province. Based on the examination of cultural heritage data in 

the Department of Fine Arts' geographic information system, within a radius of 3 

kilometers from the Project boundary, there are no historical sites, archaeological sites, or 

cultural heritage sites. Therefore, the project's operations will not have any impact on 

historical and archaeological aspects. 

 

 In conclusion, both the construction and operation phases have been evaluated 

with low significance in terms of impact on history and archaeology. The assessment shows 

that the Project's activities during both construction and operation phases are not expected 

to cause significant harm or disruption to the history and archaeology in the area. 

 

4.2.4 HUMAN USE VALUES 

 

4.2.4.1 Land Use 

 The Project area is predominantly devoted to agriculture, specifically the 

cultivation of cassava. The Project acquired land tenure through agreements and land 

purchases from private landowners, with the purchase price being mutually determined by 

the Project and the previous landowners. Presently, the land in the Project area is owned 

by the Project developer, Breeze and Shine Power Company Limited. Consequently, there 

are no issues related to either physical or economic displacement to be concerned. 

 

 (1) Construction Phase 

  The construction of the Project will directly impact the land-use pattern in 

the Project area. Originally an agricultural area, it will be transformed into an area with 

solar panels integrated with a battery energy storage system. The construction activities are 

planned to take place on prepared ground. It is expected that these Project activities during 

the construction phase will result in a low-level impact on land use. 

 

 (2) Operation Phase 

  Once the Project is operational, the utilization of land will change from its 

previous agricultural use to an area with solar panels integrated with battery energy storage 

system. The solar power plant will generate electricity using clean energy, supporting the 

country's greenhouse gas reduction policies. Therefore, it is anticipated that the project 

activities will have low impact on land use. 
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4.2.4.2 Land Transportation 

 

 (1) Project Transportation Activities 

  The primary transportation activity of the Project mainly occurs during the 

construction phase from the transportation of machinery, equipment, and construction 

materials, especially solar panels, inverters, and workers. Details are provided in Table 4.2.4.2-

1. The transportation of construction equipment from Laem Chabang Port to Suphanburi 

Province involves the use of Highway No. 3702, which connects to Highway No. 340, and 

then changes to Highway No. 3350 before switching to Rural Highway No. 4086 to enter the 

Project area. The contractor must arrange transportation routes for materials and equipment 

from outside using public roads, and it is essential to control traffic volume to minimize the 

impact on the surrounding communities. Safety considerations are also of utmost importance. 

 

Table 4.2.4.2-1 

Transportation and Logistics during Construction Phase  

Vehicle type 
Number 

(vehicle/day) 

Frequency 

(trip/day)1/ 

PCU 

factor 
PCU/day PCU/hr 

Employee transportation      

Medium truck (6 wheels) 27 1082/ 1.0 108 13.5 

Light truck (4 wheels) 1 2 1.0 2 0.25 

Machinery and equipment 

transportation 

     

Full trailer 5 10 2.5 25 3.125 

Medium truck (6 wheels) 4 8 1.0 8 1.0 

Light truck (4 wheels) 2 4 1.0 4 0.5 

Total 133 266 - 147 18.375 

Remark: 1/ Number of trips per day (including round-trip) calculated in the case of the highest traffic 

volume per day. Work time is calculated as 8 hours per day. 

 2/ Number of transportation trips in the morning (including round-trip) and evening 

(including round-trip) 

 

 (2) Assessment Methodology 

  The assessment of transportation impacts from traffic volumes during 

construction involves evaluating the traffic density on Rural Highway No. 4086 using the 

Volume Capacity Ratio index, under the following criteria (referenced from the Traffic 

Congestion and Traffic Density Analysis Report for B.E. 25665 (2022), Department of 

Highways, March B.E. 2566 (2023)). This assessment includes several steps as follows: 

 

Traffic index = V/C 

  Where:  V = The traffic volume on the highway during peak hours  

     C = The capacity of the highway 
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  1) Calculation of the Traffic Volume Using Passenger Car Unit 

   The data used in this analysis were from the traffic statistics of the 

Highway No. 4089 (Access route to the Project area), recorded by the Office of Safety 

Administration, Department of Highways. The traffic volume was assessed by assuming 

the number of cars as passenger car unit (PCU) and employing the passenger car 

equivalents (PCEs) for each type of car to adjust the recorded car volume to be in the same 

unit as the passenger car as follows: 

   Passenger car < 7 Person  = 1.0 PCU 

   Passenger car > 7 Person  = 1.0 PCU 

   Light bus     = 1.5 PCU 

   Medium bus   = 1.5 PCU 

   Heavy bus    = 2.1 PCU 

   Light truck or pick up (4 wheels) = 1.0 PCU 

   Medium truck (6 wheels)  = 2.1 PCU 

   Heavy truck (10 wheels)  = 2.5 PCU 

   Full trailer    = 2.5 PCU 

   Semi-trailer   = 2.5 PCU 

   Motorcycle   = 0.333 PCU 

 

  2) Calculation of Peak Hour Volumes on Highways (V) 

   The following is used in estimating the percentage of traffic volume 

during peak hours: 

   - Highways in Bangkok and metropolitan areas use;  

    Y = 0.07889X 0.97494 

   - Highways outside Bangkok and metropolitan areas use; 

    Y = 0.1122X 0.9387 

   Where:  Y = Percentage of peak hour volume per the average daily 

volume 

      X  = Annual average daily traffic (AADT) 

   The result of Y on highways is then used to calculate the traffic volume 

during peak hours 

   V = (Y x (1-HV/100)) + (Y x (HV/100) x 2) 

   Where:  V =  Traffic during peak hours (PCU/peak hours) 

      Y = Percentage of peak hour volume 

      HV= Percentage of truck compare to the annual average 

daily traffic 

  3)  Calculation of the Highway Capacity (C) 

   The calculation of the highway capacity (C) using the decreasing 

capacity from following factors: 

   For highways with multilane 

   C = 2,200 x RL x RC x RN x RI x RJ x N 
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   For highways with two lanes, two directions 

   C = 2,500 x RL x RC x RN x RI x RJ 

   Where:  C = represents capacity of the highway 

      N = represents number of traffic lanes 

      RL  = represents capacity of the highway corrected by 

lane width 

      RL = 1.00 when the lane width (WL) ≥ 3.25 meters 

      RL = 0.24 x WL + 0.27 when WL< 3.25 meters 

      RC = represents the capacity of the highway corrected 

by lateral clearance 

      RC = 1.00 when the lateral clearance (WC) ≥ 0.75 

meter 

      RC = 0.18 x WC + 0.86 when WC< 0.75 meter 

      RN = represents the capacity of the highway corrected 

by mixed with two-wheel vehicles 

      RN =   100  

        100 + 0.75 x MC 

   Where:  MC  = represents the percentage of motorcycles to all 

vehicles 

      RI  = represents the capacity of highway corrected by 

the roadside situation. In this analysis, 

      RI = 0.90 for corrected by outside Bangkok and 

metropolitan areas roadside situation  

      RI = 0.70 for corrected by Bangkok and metropolitan 

areas roadside situation roadside situation  

      RJ = represents the capacity of highway corrected by 

volume of heavy vehicles 

      RJ =  1  

       (1-HV/100) x 1 + (HV/100x2) 

   Where:  HV = represents the percentage of heavy vehicles to all 

vehicles 

   For the assessment of the road capacity (C) of the project, it will be 

evaluated on Rural Road No. 4086 (the road leading to the project), which is a 2-lane road. 

 

 (3) Current Traffic Volume within the Project Area 

  The assessment of future traffic volume on Rural Road No. 4086 (the road 

leading to the project) is based on traffic volume data collected over 2 days, covering both 

regular weekdays and weekends. The data collection took place on Friday, June 9th, B.E. 

2566 (2023), and Saturday, June 10th, B.E. 2566 (2023), with details provided in Table 

4.2.4.2-2 to Table 4.2.4.2-5.
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Table 4.2.4.2-2  

Assessment Results of Traffic Volume at Point 1 (Rural Highway No. 4086 Before Reaching the Intersection with Rural Highway No. 4027) 

Friday, June 9th, B.E. 2566 (2023) 

 

Vehicle - Type 
PCU 

Factor 

Morning Rush Hour (7 a.m. – 8 a.m.) Off-peak hours (9 a.m. – 10 a.m.) Evening Rush Hour (5 p.m. – 6 p.m.) 

Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr. PCU/hr./lane 

Passenger Car, less than 7 persons 1 6 6 3.00 1 1 0.50 7 7 3.50 

Passenger Car, more than 7 persons 1 0 0 0.00 0 0 0.00 0 0 0.00 

Light Bus 1.5 0 0 0.00 0 0 0.00 0 0 0.00 

Medium Bus 1.5 0 0 0.00 0 0 0.00 0 0 0.00 

Heavy Bus 2.1 0 0 0.00 0 0 0.00 0 0 0.00 

Light Truck (4 wheels) 1 19 19 9.50 10 10 5.00 14 14 7.00 

Medium Truck (6 wheels) 2.1 0 0 0.00 0 0 0.00 0 0 0.00 

Heavy Truck (10 wheels) 2.5 0 0 0.00 0 0 0.00 0 0 0.00 

Full Trailer  2.5 0 0 0.00 0 0 0.00 0 0 0.00 

Semi-Trailer  2.5 1 3 1.25 1 3 1.25 0 0 0.00 

Motorcycles  0.333 14 5 2.33 5 2 0.83 9 3 1.50 

Total 40 40 32.16 16.08 17 15.17 7.58 30 24.00 

V/C ratio 0.02 0.01 0.02 

Level of Service A A A 
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Table 4.2.4.2-3 

Assessment Results of Traffic Volume at Point 1 (Rural Highway No. 4086 Before Reaching the Intersection with Rural Highway No. 4027) 

Saturday, June 10th, B.E. 2566 (2023) 

 

Vehicle - Type 

PCU 

Facto

r 

Morning Rush Hour (7 a.m. – 8 a.m.) Off-peak hours (9 a.m. – 10 a.m.) Evening Rush Hour (5 p.m. – 6 p.m.) 

Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr PCU/hr./lane 

Passenger Car, less than 7 persons 1 1 1.00 3.00 1 1 0.50 7 7 3.50 

Passenger Car, more than 7 persons 1 0 0.00 0.00 0 0 0.00 0 0 0.00 

Light Bus 1.5 0 0.00 0.00 0 0 0.00 0 0 0.00 

Medium Bus 1.5 0 0.00 0.00 0 0 0.00 0 0 0.00 

Heavy Bus 2.1 0 0.00 0.00 0 0 0.00 0 0 0.00 

Light Truck (4 wheels) 1 11 11.00 9.50 10 10 5.00 14 14 7.00 

Medium Truck (6 wheels) 2.1 0 0.00 0.00 0 0 0.00 0 0 0.00 

Heavy Truck (10 wheels) 2.5 0 0.00 0.00 0 0 0.00 0 0 0.00 

Full Trailer  2.5 0 0.00 0.00 0 0 0.00 0 0 0.00 

Semi-Trailer  2.5 0 0.00 1.25 1 3 1.25 0 0 0.00 

Motorcycles  0.333 17 5.66 2.33 5 2 0.83 9 3 1.50 

Total 40 29 17.66 17 15.17 7.58 30 24.00 12.00 

V/C ratio 0.02 0.01 0.02 

Level of Service A A A 
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Table 4.2.4.2-4  

Assessment Results of Traffic Volume at Point 2 (Rural Highway No. 4086 Near the Nong Krathum Sub-district Health Promoting Hospital) 

Friday, June 9th, B.E. 2566 (2023) 

 

Vehicle - Type 
PCU 

Factor 

Morning Rush Hour (7 a.m. – 8 a.m.) Off-peak hours (9 a.m. – 10 a.m.) Evening Rush Hour (5 p.m. – 6 p.m.) 

Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr. PCU/hr./lane 

Passenger Car, less than 7 persons 1 61 61 30.50 30 30 15.00 13 13 6.50 

Passenger Car, more than 7 persons 1 0 0 0.00 0 0 0.00 0 0 0.00 

Light Bus 1.5 0 0 0.00 0 0 0.00 0 0 0.00 

Medium Bus 1.5 0 0 0.00 0 0 0.00 0 0 0.00 

Heavy Bus 2.1 0 0 0.00 0 0 0.00 0 0 0.00 

Light Truck (4 wheels) 1 23 23 11.50 11 11 5.50 25 25 12.50 

Medium Truck (6 wheels) 2.1 3 6 3.15 2 4 2.10 1 2 1.05 

Heavy Truck (10 wheels) 2.5 1 3 1.25 1 3 1.25 0 0 0.00 

Full Trailer  2.5 1 3 1.25 0 0 0.00 0 0 0.00 

Semi-Trailer  2.5 1 3 1.25 0 0 0.00 0 0 0.00 

Motorcycles  0.333 129 43 21.48 50 17 8.33 84 28 13.99 

Total 219 140.76 70.38 94 64.35 32.18 123 68.07 34.04 

V/C ratio 0.10 0.06 0.10 

Level of Service A A A 
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Table 4.2.4.2-5  

Assessment Results of Traffic Volume at Point 2 (Rural Highway No. 4086 Near the Nong Krathum Sub-district Health Promoting Hospital) 

Saturday, June 10th, B.E. 2566 (2023) 

 

Vehicle - Type 
PCU 

Factor 

Morning Rush Hour (7 a.m. – 8 a.m.) Off-peak hours (9 a.m. – 10 a.m.) Evening Rush Hour (5 p.m. – 6 p.m.) 

Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr. PCU/hr./lane Vehicle/hr. PCU/hr. PCU/hr./lane 

Passenger Car, less than 7 persons 1 3 3.00 1.50 7 7.00 3.50 4 4 2.00 

Passenger Car, more than 7 persons 1 0 0.00 0.00 0 0.00 0.00 0 0 0.00 

Light Bus 1.5 0 0.00 0.00 0 0.00 0.00 0 0 0.00 

Medium Bus 1.5 0 0.00 0.00 0 0.00 0.00 0 0 0.00 

Heavy Bus 2.1 0 0.00 0.00 0 0.00 0.00 0 0 0.00 

Light Truck (4 wheels) 1 22 22.00 11.00 28 28.00 14.00 24 24 12.00 

Medium Truck (6 wheels) 2.1 2 4.20 2.10 5 10.50 5.25 0 0 0.00 

Heavy Truck (10 wheels) 2.5 0 0.00 0.00 0 0.00 0.00 0 0 0.00 

Full Trailer  2.5 0 0.00 0.00 0 0.00 0.00 1 3 1.25 

Semi-Trailer  2.5 0 0.00 0.00 0 0.00 0.00 1 3 1.25 

Motorcycles  0.333 48 15.98 7.99 45 14.99 7.49 43 14 7.16 

Total  75 45.18 22.59 85 60.49 30.24 73 47.32 

V/C ratio 0.03 0.06 0.07 

Level of Service A A A 
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 (4) Assessing of Traffic Volume in the Future 

  The comparison of the volume capacity ratio (V/C) based on the Analysis Report 

of Traffic Congestion and Traffic Congestion in B.E. 2565 (2022) prepared by the Office of 

Safety Administration, Department of Highways in March, B.E. 2566 (2023) are as follows: 

 

Service 

Level 
Traffic Condition V/C Ratio 

A The service level that the vehicle can move freely with free-flow speed where 

the driver can freely select the speed of travel without being influenced by 

other means of transport in the traffic flow. Vehicle traffic is not interrupted 

by other vehicles even in traffic conditions with the highest intensity of 

service level A. The distance between vehicles is approximately 167 meters 

(550 feet), or the approximate length of 27 cars. It is the service level that is 

the most comfortable to drive. Accidents and road conditions that impede 

driving will not have a big impact at this service level. 

0.00  - 0.60 

B The service level that the vehicle can move freely with free-flow speed. The 

distance between vehicles is approximately 100 meters (330 feet), or the 

approximate length of 16 cars. Changing lanes may be slightly limited. 

Overall, it remains the service level that provides a comfortable drive the 

same service as level A. Accidents and road conditions that impede driving 

will not have a big impact at this service level. 

0.61 - 0.70 

C The service level that the traffic speeds close to the free speed. Traffic flow 

will be more limited. Drivers need to be more careful when changing lanes. 

The average distance between vehicles is approximately 67 meters (220 

feet), or the approximate length of 11 cars. Road accidents do not have a 

significant impact on traffic conditions but road conditions that impede 

driving may start to have a bigger impact and may cause waiting lines or 

traffic jams in locations where the road conditions significantly impede the 

traffic. 

0.71 - 0.80 

D The service level that the traffic speed starts to decrease slightly as traffic 

volume and congestion begins to increase rapidly. The freedom to move in 

traffic flows has noticeably been eliminated. This reduces driving comfort 

and increases driving stress. Few accidents can lead to traffic jams at this 

service level because there are less traffic movement and limited 

maneuvering space. The average distance between vehicles is 50 meters (160 

feet) or equivalent to the approximate length of 8 cars. 

 

0.81 - 0.90 

E The service level at the highest level that the road can handle. Commuting is 

difficult. The interval between vehicles is uncertain, approximately 

comparable to the length of 6 cars, it has less space to move and change 

lanes. Still, the speed exceeds 80 kilometers/hour (50 miles per hour). The 

slightest interruption of traffic whether changing lanes or that the vehicle 

runs from the link into the main traffic stream, etc., can cause traffic jams. 

At this maximum traffic level, if there is a slight accident, it can cause severe 

traffic jams because there is not enough space. This is a traffic condition that 

causes a lot of discomfort and stress to the drivers. 

0.91 - 1.00 

F The service level where traffic congestion occurs. This is generally observed 

from the queuing lines formed behind the jamming point. The main causes 

of traffic congestion are as follows: 

(a)  An accident just happened. As a result, the road during the accident has 

reduced the ability to handle the traffic. The number of cars that come 

in is greater than the number of cars that should pass.  

(b)  Traffic on-going in the location where traffic conflicts occurs such as 

merging, weaving, or lane drop, etc. is greater than the traffic exits in 

the location. 

(c)  Wrong estimation of traffic volumes lead to peak-hour flow rates higher 

than the capacity of the road.  

> 1.00 
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  1) Current Condition 

   When comparing the level of service assessment results to the Volume 

Capacity Ratio (V/C) index, referring to the report on the analysis and calculation of traffic 

congestion and traffic density for the year B.E. 2565 (2022), prepared by the Department 

of Highways Safety in March, B.E. 2566 (2023), it was found that the current level of 

service for Rural Road No. 4086 (the road leading to the project) at both points is at level 

A. Level A represents a level of service where vehicles can move freely at free-flow speed 

without congestion. 

 

  2) Construction Phase 

   The traffic impact resulting from the Project's activities is limited to the 

construction phase of the project, which has a short duration of only 12 months. During the 

construction phase, project-related transportation activities include the transportation of 

personnel and equipment. The details of the number of transportation trips are referenced 

in Table 4.2.4.2-1. For a detailed assessment of the traffic impact, a comparison of the 

Volume Capacity Ratio (V/C ratio) is made between the scenarios with and without the 

project during the construction phase, as shown in Table 4.2.4.2-6. 

 

Table 4.2.4.2-6 

Comparison of Volume Capacity Ratio (V/C ratio) Between the Scenario without 

the Project and the Scenario with the Project during the Construction Phase 

Point w/o Project 
Level of 

Service 
w/o Project 

Level of 

Service 
w/o Project 

Level of 

Service 

Without Project Scenario 

Point 1 Morning Rush Hour  

(7 a.m. – 8 a.m.) 

Off-peak hours  

(9 a.m. – 10 a.m.) 

Evening Rush Hour  

(5 p.m. – 6 p.m.) 

Weekdays 0.02 A 0.01 A 0.02 A 

Weekend 0.01 A 0.02 A 0.02 A 

Point 2 Morning Rush Hour  

(7 a.m. – 8 a.m.) 

Off-peak hours  

(9 a.m. – 10 a.m.) 

Evening Rush Hour  

(5 p.m. – 6 p.m.) 

Weekdays 0.10 A 0.06 A 0.10 A 

Weekend 0.03 A 0.06 A 0.07 A 

Construction Phase 

Point 1 
w/o Project 

Level of 

Service 
w/o Project 

Level of 

Service 
w/o Project 

Level of 

Service 

Weekdays Morning Rush Hour  

(7 a.m. – 8 a.m.) 

Off-peak hours  

(9 a.m. – 10 a.m.) 

Evening Rush Hour  

(5 p.m. – 6 p.m.) 

Weekend 0.05 A 0.04 A 0.06 A 

Point 2 0.04 A 0.05 A 0.07 A 

Weekdays Morning Rush Hour  

(7 a.m. – 8 a.m.) 

Off-peak hours  

(9 a.m. – 10 a.m.) 

Evening Rush Hour  

(5 p.m. – 6 p.m.) 

Weekend 0.14 A 0.10 A 0.15 A 

Point 1 0.06 A 0.10 A 0.12 A 
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   From the assessment results, it can be observed that the project's 

transportation activities during the construction phase do not significantly impact the 

service level of Rural Road No. 4086. Therefore, the impact remains at a low level. 

 

  3) Operation Phase 

   During the operation phase, transportation activities consist of the travel 

of 5 personnel and a solar panel cleaning team of 20 individuals (cleaning the solar panels 

twice a year, approximately every 2 months). They will use Rural Road No. 4086 as the 

main route to access the project site. Consequently, transportation during the operational 

phase remains unchanged from the baseline and has a low impact on traffic conditions. 

 

4.2.4.3 Solid Waste Management 

 

 (1) Construction Phase 

  Waste from construction activities, 4 tons/month, such as scrap metal, 

leftover cement, wood pallets, and cardboard boxes, among others. The Project will collect, 

segregate, and consider reusing these materials, as well as ensuring proper disposal based 

on the waste type. 

 

  Food waste and food container refuse from the consumption of construction 

workers, estimated at a maximum of approximately 1,276.80 kilograms per day (calculated 

based on a waste generation rate of 0.8 kilograms per person per day multiplied by 1,596 

workers). Containers based on the types of wastes i.e., biodegradable, non-biodegradable 

and hazardous wastes) with a capacity of 200 liters and tightly sealed lids will be provided 

at various points to accommodate the waste. These are in place to collect waste until 

authorized agencies, which typically collect waste 2-3 days per week, can properly dispose 

of. Therefore, the impact is considered low. 

 

 (2) Operation Phase 

  Consumption waste generated by regular employees, estimated to be around 5 

individuals. The Project has prepared waste bins to accommodate three waste types: general 

waste, recyclable waste, and hazardous waste. The remaining waste after separation at the 

source will be collected and handed over to authorized agencies for proper disposal. 

 

  Waste from the operation activities, specifically broken PV solar during the 

operation phase. It is expected that there will be a very minimal quantity of such waste due 

to the use of solar panels certified according to IEC 61215 standards. The project will 
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collect and store in waste storage area, with clear labels indicating the type of waste. The 

Project will conduct regular inspections of the storage area. When there is a significant 

quantity of waste, the project will arrange for authorized companies to handle the disposal 

and report to the Office of the Energy Regulatory Commission (ERC) annually in 

compliance with the Announcement of the Ministry of Industry regarding the management 

of waste or unused materials in B.E. 2566 (2023). Therefore, there will be moderate 

significant impact on waste management during the operation phase. 

 

4.2.4.4 Wastewater Management 

 

 (1) Construction Phase 

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

construction phase are illustrated in Figure 4.2.4.4-1. 

 

  1) Wastewater from the Consumption of Construction Workers, 

approximately 89.38 cubic meters per day (Calculation: 80 liters per person per day×1,596 

construction workers). The Project will treat wastewater with a septic tank provided by the 

contractor. If the contractor discharges treated waste or sewage outside into natural water 

sources or private areas, the contractor must obtain permission from relevant government 

agencies or landowner to ensuring that the discharged sewage will not have adverse 

environmental impacts in the future. In addition, the contractor shall provide a retention 

pond at workers’ camp and conduct water quality monitoring once a month to ascertain the 
water quality before discharging. Therefore, the impact is considered low. 

 

  2) Wastewater from Construction Activities, approximately of 50 cubic 

meters per day. It will be collected in a temporary drainage system on-site before being 

directed to the project's wastewater storage pond. It is then recycled for various purposes, 

such as watering plants or spraying the ground within the construction area. Therefore, the 

impact is considered low. 

 

 (2) Operation Phase 

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

operation phase are illustrated in Figure 4.2.4.4-2. 

 

  1) Wastewater from Staff Consumption 

   - Staff's consumption during normal operation estimated at 

approximately 0.28 cubic meters per day.  
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   - Staff consumption, during panels cleaning period, there is also 

wastewater generated from 20 staff members added, estimated at 1.12 cubic meters per 

day. This wastewater will be treated through a septic tank system without being discharged 

into the public area. Any solid waste or pollutants generated from the wastewater treatment 

system will be handed over to local authorities for proper disposal in accordance with 

health regulations. So, the impact is considered low. 

 

  2) Wastewater from Solar Panel Cleaning, wastewater from cleaning 

solar panels will be about 8.24 m3/day (cleaning two times a year). Wastewater from this 

cause is not contaminated with chemicals, but only dust particle. It will be left to evaporate 

and flow naturally. It will have no impact on the quality of surface water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2.4.4-1 Water Balance for Construction Phase 
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Figure 4.2.4.4-2 Water Balance for Operation Phase  
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4.2.4.5 Water Drainage 

 

 (1) Construction Phase 

  During the construction phase, the Project shall undertake site preparation 

based on site conditions such as flood studies and equipment foundation requirements, 

design to minimize changes to ground level and water flow. The project only involves little 

concrete paving in some area, including the power station, control building, and material 

storage building, where changes to the ground surface occur due to concrete paving. These 

paved areas cover an approximate area of 6,735 square meters. This may affect the rate of 

water infiltration and flow direction in these areas. To mitigate this impact, the project has 

prepared retention pond with a capacity of 100 cubic meters in the vicinity of the buildings 

to accommodate excess rainwater. These retention pond can handle rainfall that occurs 

within a 3-hour period adequately. Therefore, the project does not incorporate a 

comprehensive rainwater drainage system within the project area. 

 

  However, during the construction phase, temporary offices will be 

established within the construction area. These offices are required to be at least 30 meters 

away from water sources to prevent water contamination from activities within the field 

offices. Temporary drainage channels and silt traps will be installed to control the discharge 

of construction-related runoff and prevent adverse effects on the surrounding area. 

Consequently, the anticipated impact during this phase is expected to be low. 

 

 (2) Operation Phase 

  In the operation phase, the Project exclusively generates electricity from 

solar panels. This means that rainwater falling within the Project area has no chance of 

being contaminated by hazardous substances from Project activities. The only potential 

impact during this phase is the presence of minimal dust particles collected on the solar 

panels' surface, which does not involve any chemical contamination. 

 

  However, for the power station, control building, and material storage 

building areas that have undergone concrete paving during the construction phase, there is 

a possibility of rainwater mixing with oil in the initial 30-minute period. To address this, 

the project has installed dikes with a capacity of approximately 3.2 cubic meters to capture 

and separate water and oil before it is sent to the oil sump for proper disposal. This design 

ensures the adequate handling of rainfall in case of oil contamination. Additionally, the 

project is in contact with authorized agencies to receive and dispose of this water and oil 

mixture appropriately. Overall, the impact from water drainage does not different from the 

construction phase so, the impact is considered low.  
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4.2.5 Major Hazard  

 

4.2.5.1 Risk and Hazard Assessment Methodology 

 The study employs a risk and hazard assessment methodology based on the criteria 

outlined in the Regulation of Department of Industrial Works Re: Hazard Identification 

Criteria, Risk Assessment, and Risk Management Plan B.E. 2543 (2000). This methodology 

begins with a study and analysis of the Project's activities to identify potential risks. 

Subsequently, hazard identification is conducted to determine events that may lead to serious 

harm and its consequences. Then, the probability of such events occurring is assessed, along 

with the severity of their impact on individuals, communities, the environment, and assets. The 

obtained values are used to classify the level of risk, which forms the basis for developing risk 

management and mitigation plans. The techniques employed for assessing risks and hazards 

arising from project activities consist of three main components: 

 

 (1) Location Classification Technique for Potential Hazards 

  This involves a study to classify locations with the potential or risk of 

causing serious harm. An analysis is conducted, starting from the production process, 

production control, and electricity supply processes, considering international standards 

that emphasize the likelihood of errors leading to serious harm. 

 

 (2) Hazard Identification Technique 

  Once locations with potential risks of causing serious harm are identified, a 

study is conducted to analyze the sequence of events leading to such harm using a checklist 

method. This method is one of the tools specified in the Regulation of Department of 

Industrial Works Re: Hazard Identification Criteria, Risk Assessment, and Risk 

Management Plan B.E. 2543 (2000). It is used to analyze the causes and consequences of 

abnormalities in activities, assuming that damage to equipment and tools (Equipment 

Fault/Failure), deviations in regulations and control methods (Regulation-Fault/Error), and 

the actions of relevant personnel (Human Error) may occur. Subsequently, risk assessment 

is performed for each relevant issue. 

 

 (3) Risk Assessment Technique 

  The risk assessment process involves evaluating the probability of a hazard 

occurring (Hazard Probability) and assessing the severity of the consequences of a serious 

harm event (Severity of Consequences). A qualitative descriptive approach (Quality 

Analysis) is employed to predict the severity of expected impacts. The results of both 

assessments are then used to classify the level of risk for further actions. 
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4.2.5.2 Hazard Identification 

 The guidelines used to consider and classify positions that may pose a serious 

danger depend on various factors, especially the availability of project-specific data. The 

decision-making method used to consider which parts/production units may have the 

potential for serious harm is critical before prioritizing areas that require special 

consideration. After studying the project details, it was found that electricity generation 

from solar cells involves a less complex production process compared to other types of 

power plants. The potential hazards that may occur include: 

 

 (1) Fire Hazard 

  This can occur due to the installation of non-standard equipment or the 

absence of short-circuit protection devices. Equipment that may pose a risk includes;  

  - PV modules 

  - Inverters with control devices for circuit interruption in direct current, 

and alternating current electrical control devices 

  - Battery Energy Storage System: BESS 

  - Other electrical components, such as wires, conduits, and junction boxes. 

 

 (2) Electrical Shock 

  This may occur due to the lack of electrical insulation, improper grounding, 

overloading circuits, and the presence of personnel/equipment in wet conditions, which can 

conduct electricity. Electrical equipment and various electrical wires are at risk of causing 

electrical shocks. 

 

 (3) Electric Arc 

  Electric arcs occur when electrical discharge passes through gas or air, 

typically caused by overvoltage or when the surrounding air has a high temperature. This can 

happen when a large electrical current flows through electrical components or when there is 

physical separation or electrical contact at the final contact point while electricity is flowing. 

Electric arcs generate high heat, potentially causing burns and fatalities. Equipment at risk in 

this category includes various electrical components, especially voltage transformers. 

 

 From the consideration of locations that may pose a serious danger, it is evident 

that areas with a risk of severe harm are where electrical equipment is installed. The causes 

of potential serious harm can arise from equipment defects and various operational errors. 

To identify potential hazards of severe consequences, a checklist method is used, which is 

compared to various relevant standards. This allows for a detailed analysis of the hazards, 

as shown in Table 4.2.5.2-1.
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Table 4.2.5.2-1 

Potential Hazards Identification by Checklist Method 

Area:  Electricity production from solar energy using ground-mounted photovoltaic technology 

Machinery: The project's electricity generation area, including solar panels, inverters, battery energy storage systems, and associated materials 

Checklist Items 

Results of 

Inspection Notes 

Yes No N/A 

1. Inspection of Electrical Equipment Standards Installed in the Project     

1.1 Solar Panels (Monocrystalline Silicon Type) and Supporting Structures     

1.1.1 Have the following equipment been inspected and certified according to the standards below: 

 - TIS.1843 or IEC 61215 Standard (Crystalline Silicon Terrestrial Photovoltaic (PV) Modules-Design 

Qualification and Type Approval) 

 - TIS.2580 or IEC 61730 Standard (Photovoltaic (PV) Module Safety Qualification) 

🗹 □ □  

1.1.2 Is the material used for the supporting structure hot-dip galvanized steel as per ASTM standards or corrosion-

resistant metal? 

🗹 □ □  

1.1.3 Is the supporting structure capable of securely installing solar panels and being structurally sound? 🗹 □ □  

1.1.4 Are the components of the structure removable and easily assembled? 🗹 □ □  

1.1.5 Are the materials for attaching solar panels to the structure and the materials for fastening the structural 

components suitable and made of stainless steel or corrosion-resistant metal? 

🗹 □ □  

1.1.6 Can the structure withstand a wind load and resist wind forces of at least 30 meters per second? 🗹 □ □  

1.2 Inverter     

1.2.1 Have the following equipment been inspected according to the standards below: 

 - IEC 61727 Standard (Photovoltaic (PV) System- Characteristics of the Utility Interface) 

 - IEC 62116 Standard (Test Procedure of Islanding Prevention Measures for Utility-interconnected 

Photovoltaic Inverters) 

 - IEC 62109 Standard (Safety of Power Converters for use in Photovoltaic Power Systems) 

🗹 □ □  

1.2.2 Is there a surge protection device installed to protect against lightning and voltage spikes? 🗹 □ □  

1.2.3 Is there a DC overvoltage protection device? 🗹 □ □  

1.2.4 Is there a DC short-circuit protection device? 🗹 □ □  

1.2.5 Is there an insulation monitoring system? □ 🗹 □  

1.2.6 Is there an AC overvoltage protection device? 🗹 □ □ Preventive and 

maintenance have been 

prepared 
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Checklist Items 

Results of 

Inspection Notes 

Yes No N/A 

1.2.7 Is there a ground monitoring system to detect system grounding failures? □ 🗹 □ Preventive and 

maintenance have been 

prepared  

1.2.8 Is there an over-temperature protection system in place? 

 

🗹 □ □  

1.3 Battery Energy Storage System     

1.3.1 Is there equipment for charge control? 🗹 □ □  

1.3.2 Are the battery types clearly identified for proper maintenance? 🗹 □ □  

1.4 Equipment and Components     

1.4.1 Electrical Wires     

1.4.1.1 Is the electrical wire of Photovoltaic Wire type capable of withstanding temperatures of at least 80 degrees 

Celsius, or is it of type 0.6/1 KV CV according to IEC 60502 standards or any other wire type with better 

properties? 

🗹 □ □  

1.4.1.2 For DC electrical current, does it have a size that can withstand a maximum current of not less than 1.25 

times the short-circuit current (ISC) of the solar panel set at STC conditions? 

🗹 □ □  

1.4.1.3 For AC electrical current, does it have a size that can withstand a maximum current of not less than 1.25 

times the output current at the rated power of the electrical equipment with Unity Power Factor? 

🗹 □ □  

1.4.2 Electrical Conduit     

1.4.2.1 In the case of Polyethylene conduit, is it of high-density (HDPE) and of quality class PN8 or better, and a 

product certified by TIS.982? 

🗹 □ □  

1.4.2.2 In the case of metal conduit, is it of Electrical Metallic Tubing (EMT) type or better? 🗹 □ □  

1.4.3 DC Junction Box     

1.4.3.1 Is it a solid metal or plastic junction box designed for outdoor use? 🗹 □ □ Use XLPO cable that 

can withstand 

temperatures up to 

120 degrees Celsius 

1.4.3.2 Does it provide protection against external interference at an Ingress Protection (IP) level of at least IP45 or 

better? 

🗹 □ □  

1.4.3.3 Are the electrical wire connections inside the junction box correctly and securely installed according to the 

relevant standards, robust, and safe? 

🗹 □ □  

2. Inspection of Design and Equipment Installation     
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Checklist Items 

Results of 

Inspection Notes 

Yes No N/A 

2.1 Detailed system design and installation must be carried out and certified for correctness by licensed engineers 

from the Engineering Control Council. 

🗹 □ □  

2.2 The solar panel array circuitry must comply with engineering standards and include safety measures, 

referencing either TIS.2572 (Electrical Installation - Solar Photovoltaic Power Supply System) or IEC 

60364-7-712 (Requirements for Special Installations or Locations – Solar Photovoltaic (PV) Power Supply 

System), or installation guidelines provided by the manufacturer (if available). 

🗹 □ □  

2.3 Electrical wires connecting the solar panels should use wires that come pre-installed with the panel's terminal 

box and circuit connections should be accurate, robust, or use Photovoltaic Wire type or CV 0.6/1 KV 

electrical wires or better, with secure connections using PV Connectors or equivalent. 

🗹 □ □  

2.4 Solar panel sets and system equipment with metal structures and/or equipment designated for grounding 

should be appropriately grounded, following engineering standards or referring to the Thai National 

Electrical Installation Standard (Revised Edition 2008) of the Engineering Institute of Thailand. 

🗹 □ □  

2.5 The wire size must be designed to withstand an electrical current not less than 1.25 times the maximum 

current through the circuit. 

🗹 □ □  

2.6 The cable routing should conform to the relevant requirements of the electrical utility company, following 

their approved standards and engineering guidelines as per the Thai National Electrical Installation Standard 

(Revised Edition 2008) of the Engineering Institute of Thailand, or regulations that the electrical utility 

company agrees to. 

🗹 □ □  

2.7 After installation is complete, a licensed engineer from the Engineering Control Council should conduct 

inspections to ensure that the system is installed correctly and safely. 

🗹 □ □  

2.8 Regular performance monitoring of power generation and protective equipment should be conducted, with a 

yearly maintenance plan (Preventive Maintenance: PM) in place for various equipment components. 

🗹 □ □  

3. Inspection of Employee Understanding and Provision of Personal Protective Equipment (PPE)     

3.1 Employees are trained to understand potential dangers arising from electricity generation. 🗹 □ □  

3.2 Training is provided to system operators and related personnel to ensure they understand the operation of the 

system/equipment. 

🗹 □ □  

3.3 Appropriate Personal Protective Equipment (PPE) is provided, tailored to the nature of the work, to ensure 

safe operations. 

🗹 □ □  

3.4 Adequate fire-fighting equipment is provided in various areas prone to fire hazards, and employees are 

trained to respond effectively to fire incidents. 

🗹 □ □  
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4.2.5.3 Risk Assessment of Hazard Occurrence 

 

 (1) Analysis of Hazard Probability 

  Based on a checklist method (details in Table 4.2.5.2-1), it was found that 

the Project installs electrical insulation along with a plan to inspect the operation of 

equipment, an overvoltage protection system, a grounding system with plans to inspect 

equipment operation, and an over-temperature protection system. Therefore, it helps reduce 

the risk of electrical shock and electrical arc occurrences. However, there may still be a 

risk of serious hazards due to human error, such as electrical shock incidents when 

employees or equipment are wet.  

 

  Additionally, based on the review of accident data in factories related to 

solar power generation, from B.E. 2559-2565 (2016-2022), no accidents were reported. 

Regarding electrical safety compliance statistics for facilities under the Department of 

Industrial Works' jurisdiction, from B.E. 2556-2564 (2013-2021) (9 years), no non-

compliance reports were found, except for B.E. 2562 (2020) when non-compliance reports 

related to electrical safety were received. Comparing this to the risk level based on hazard 

indicators, risk assessment, and risk management plan development, as per the Regulation 

of Department of Industrial Works Re: Hazard Identification Criteria, Risk Assessment, 

and Risk Management Plan B.E. 2543 (2000) (Table 4.2.5.3-1), it was determined that the 

Project operation falls in Level 2; low risk level, which means a frequency of less than one 

incident occurring within 5-10 years. 

 

Table 4.2.5.3-1 

Risk Level Classification for Various Incidents 

Level Description 

1 Low probability of occurrence, such as no occurrences in a period of 10 years 

or more. 

2 Low probability of occurrence, with a frequency of 1 occurrence in a period of 

5 - 10 years. 

3 Moderate probability of occurrence, with a frequency of 1 occurrence in a 

period of 1 - 5 years. 

4 High probability of occurrence, with a frequency of more than 1 occurrence in 

1 year. 

Source: Department of Industrial Works' regulations on hazard identification, risk assessment, and risk 

management plan, B.E. 2543 (2000). 
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  2) Analysis of the Severity of Consequences 

   In assessing the severity of consequences resulting from employees or 

equipment being in a wet condition, it is necessary to consider the criteria for classifying the 

severity of consequences for individuals, communities, the environment, and property, as 

outlined in the Regulation of Department of Industrial Works Re: Hazard Identification 

Criteria, Risk Assessment, and Risk Management Plan, B.E. 2543 (2000) (Table 4.2.5.3-2). 

 

Table 4.2.5.3-2 

Severity of Consequences for Individuals, Communities, Environment, and Property 

Level 
Consequences 

Individuals Communities Environment Property 

1 

(Slightly) 

Minor injuries that 

can be treated by 

basic first aid 

No impact on the 

community 

around the facility 

Minor impact that 

can be easily 

controlled or 

resolved 

Minimal to no 

property damage 

2 

(Moderat

e) 

Injuries that 

require medical 

treatment 

Some impact on 

the community 

around the facility 

that can be 

addressed in a 

short time 

Moderate impact, 

property damage 

that can be 

managed 

Moderate property 

damage, 

production can 

continue 

3 

(High) 

Severe injuries or 

illnesses 

Significant impact 

on the community 

around the 

facility, requiring 

time to address 

Considerable 

property damage, 

requiring time to 

address 

Severe property 

damage, leading 

to partial 

production 

shutdown 

4 

(Very 

High) 

Severe injuries, 

disabilities, or 

fatalities 

Widespread and 

serious impact 

requiring 

government 

intervention and 

resources 

Extremely severe, 

requiring 

resources and time 

to address 

Extremely severe 

property damage, 

leading to a 

complete 

production 

shutdown 

Source: Regulation of the Department of Industrial Works Re: Hazard Identification Criteria, Risk 

Assessment, and Risk Management Plan, B.E. 2543 (2000) 

 

  Based on the assessment, the electrical shock incidents involving project 

employees falls into Level 4, which means they may result in injury or even fatalities. 

However, it's important to note that employees are not typically in close proximity to the 

solar panel array, except for those involved in panel cleaning. To mitigate the risks 

associated with these incidents, the Project follows specific steps and procedures: 

  - Selection of a time or day for panel cleaning when temperatures are not 

excessively high to prevent glass breakage due to rapid temperature 

changes during cleaning. 



IEE REPORT 

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

4-88 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

  - Shutdown of electrical supply before commencing cleaning to ensure 

safety during the cleaning process, and prohibition of any contact with 

the rear of the panels to reduce the risk of electrical short circuits or 

electrical shock. 

  - Use of plain water for cleaning, along with the use of soft or foam-

tipped tools to prevent scratching the glass and to minimize chemical 

residues from cleaning. 

  - Mandating personal protective equipment (PPE) for employees and 

adherence to the established procedures. 

 

  Regarding the impact on the community, it falls into Level 1, meaning there 

is no significant impact. This is because general people are not permitted to access the 

Project's electricity production equipment, and anyone who does must follow specific 

procedures. The environmental impact is also categorized as Level 1, signifying minimal 

to no impact. However, the impact on property is classified as Level 3, indicating 

significant damage that may require partial production shutdown. 

 

  For incidents involving electrical short circuits leading to electrical hazards, 

the impact on project employees is classified as Level 2, resulting in injuries requiring 

medical treatment. Nevertheless, Project employees do not typically work closely with 

electrical equipment that poses risks, such as solar panels, electrical current converters, 

transformers, and electrical wires. For the community, the impact falls into Level 1, 

indicating no significant impact on the surrounding community since the Project is not 

located within residential areas. The environmental impact is classified as Level 2, 

signifying moderate impact that can be rectified in a short time, while the impact on 

property is Level 3, indicating significant damage that may necessitate partial production 

shutdown. 

 

 (3) Risk Level Classification 

  The results obtained from the assessment of the hazards probability and the 

severity of consequences for individuals, communities, environment, and property in the 

aforementioned topics can be used to determine the risk level by the following formula: 

 

   Risk Level = Probability Level x Consequence Level (1) 

   (For individuals, communities, environment, and property) 
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  If the risk levels for individuals, communities, environment, or property 

differ, choose the highest risk level. Then, compare the result with Table 4.2.5.3-3. 

 

Table 4.2.5.3-3 

Risk Level Classification 

Level Result Description 

1 1 - 2 Low risk 

2 3 - 6 Acceptable risk: There must be a review of control measures. 

3 8 - 9 High risk: Actions must be taken to reduce the risk. 

4 12 - 16 Unacceptable risk: Operations must be stopped and immediate 

corrective actions taken to reduce the risk. 

Source: Regulation of Department of Industrial Works Re: Hazard Identification Criteria, Risk Assessment, 

and Risk Management Plan B.E. 2543 (2000) 

 

  In the case where employees/equipment are wet and come into contact with 

electrical equipment, based on the previous assessment, it is found that the probability of 

such an event is at Level 2, and the highest severity level for personnel is at Level 4. 

Therefore, the result of the consideration is equal to 2 x 4 = 8. When compared to the levels 

of risk in the Table 4.2.5.3-4, it is found that the risk of a serious incident occurring due to 

electric shock from employees/equipment being wet is at Level 3, which is a high risk, and 

actions must be taken to reduce this risk. 

 

  For the case of electrical equipment causing a short circuit and creating a 

dangerous situation, based on the previous assessment, it is found that the probability of 

such an event is at Level 2, and the highest severity level for property is at Level 3. 

Therefore, the result of the consideration is equal to 2 x 3 = 6. When compared to the levels 

of risk in the Table 4.2.5.3-4, it is found that the risk of a serious incident occurring due to 

electrical equipment causing a short circuit and creating a dangerous situation is at Level 

2, which is an acceptable risk, and a review of control measures must be conducted. 
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Table 4.2.5.3-4 

The Results of the Study, Analysis and Review of the Project Implementation for Hazard Identification and Risk Assessment by the Checklist Method 
Area/Machinery Electricity generation area/ solar panels/ Inverter/ battery energy storage system and auxiliary equipment/ 

 Solar electricity generation from ground-mounted photovoltaic technology 

Results from Checklist 

method 
Hazard or consequences 

Preventive and controlling 

measures 
Suggestion 

Risk assessment 

Probability Severity Results Risk level 

Personnel/equipment being 

in wet conditions contacts 

with electrical equipment 

(Human Error) 

The staff, especially solar 

panels cleaner have electric 

shock.  

− Arrange appropriate solar 

panels washing plan and encourage 

the staff to strictly follow the 

prescribed procedures. 

− Personal Protective Equipment, 

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. 

− Establish clear operational 

procedure for panels washing to 

ensure that the electricity is turned 

off before panel washing. 

- 2 4 2x 4   =8 3 

High risk. 

Mitigation 

measures are 

required. 

 
Area/Machinery Electricity generation area/ solar panels/ Inverter/ battery energy storage system and auxiliary equipment/ 

 Solar electricity generation from ground-mounted photovoltaic technology 

Results from Checklist 

method 
Hazard or consequences 

Preventive and controlling 

measures 
Suggestion 

Risk assessment 

Probability Severity Results Risk level 

In the case of electrical 

short circuit equipment 

Electrical hazards can occur 

in the vicinity of electrical 

equipment, including: 

− Solar panels 

− Electrical current 

transformers 

− Battery energy storage 

system 

− Electrical transformers 

− Electrical wires 

− Use equipment that meets 

international standards. 

− Install a short-circuit protection 

system. 

− Install fire suppression 

equipment in accordance with 

specified standards. 

− Establish a regular maintenance 

and inspection plan for fire 

suppression equipment to ensure 

readiness for use. 

− Provide basic fire safety 

training to workers to ensure they 

have the knowledge and 

understanding to respond 

effectively and promptly. 

- 2 3 2 x 3  =6 2 

The 

acceptable 

level of risk 

requires a 

review of 

control 

measures. 
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4.2.5.4 The Safety Management System 

 Due to the installation of dielectric and equipment inspection plan, the overvoltage 

system, ground connection and equipment inspection plan and over temperature protection. 

These systems will minimize the electrical shock and electrical arc. However, the project 

implementation can cause the hazard due to the human error, such as electrical shock 

because of the wet condition of the employees and equipment. The risk of electrical shock 

because of the wet condition of the employees and equipment is acceptable but the 

measures of control must be taken into consideration. Therefore, to prevent and minimize 

the impact, the project should prepare the measures to control, prevent and reduce the 

impact, prepare the management system and risk management during the operation and 

annually inspect the safety of the operation to ensure the safety for the personnel, 

communities and environment. Details are displayed in Table 4.2.5.4-1.  

 

 Additionally, the project has installed the standard equipment, namely, the 

lightning and surge protection device and DC short-circuit protection. Therefore, the risk 

of fire is minimized. The measures to prevent and minimize the impact for the safety of 

personnel, communities and environment are taking into consideration, such as, apply 

international standard equipment, prepare the maintenance plan and regularly test of the 

fire equipment, and hold the basic fire drill for the operators in case of emergency incidents. 

Details are displayed in Table 4.2.5.4-1.  
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Table 4.2.5.4-1 

Safety Management Plan (Risk Mitigation Plan) 

Project Solar power plants with photovoltaic technology or solar cells ground mounted type 

Objective To mitigate the risk from electricity generation from solar cells 

Applied area Electricity generation area of the project 

No. Risk mitigation measures / activities / operations Responsible by Implementing period Monitored by Remarks 

1 Operational safety     

1.1 Personal Protective Equipment, 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. 

Project staff Throughout operation 

phase 

Project’s safety officer - 

1.2 Establish clear operational procedure for modules 

washing to ensure that the electricity is turned off 

before modules washing. 

Assigned staff Throughout operation 

phase 

Project’s safety officer - 

1.3 Organize a monitoring system for efficiency of 

electricity generation equipment and machinery as 

stated in the manufacturer's manual. 

Assigned staff Throughout operation 

phase 

Engineer - 

1.4 Inspect performance and the availability of 

equipment used in both direct current and alternating 

current circuit breakers and the grounding system of 

various devices to ensure that the equipment is always 

be in good condition. 

Assigned staff Throughout operation 

phase 

Engineer - 

1.5 Prepare a maintenance plan for equipment and 

machinery for safety operation throughout the period 

according to the manufacturer's specifications which 

are aligned with technical engineering and safety 

standards. 

Assigned staff Throughout operation 

phase 

Engineer - 
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Project Solar power plants with photovoltaic technology or solar cells ground mounted type 

Objective To mitigate the risk from electricity generation from solar cells 

Applied area Electricity generation area of the project 

No. Risk mitigation measures / activities / operations Responsible by Implementing period Monitored by Remarks 

1.6 Organize training about safety and the environment 

including safety and the environment practices for relevant 

staff as follows. 

- Safety system in workplace 

- Electrical and thermal hazard protection 

- Personal Protective Equipment utilizing 

- Safety procedure for each operational task 

Project’s safety 
officer 

Throughout operation 

phase 

Project’s safety officer - 

1.7 Keep the workplace to be in safe environment by 

removing the obstructions and organize the 

workplace orderly to reduce the probability of critical 

hazards. 

Assigned staff Throughout operation 

phase 

Project’s safety officer - 

1.8 Organize activities to promote understanding in 

occupational health and safety. 

Project’s safety 
officer 

Throughout operation 

phase 

Project’s safety officer - 

1.9 Investigate the root causes of the accident. Record the 

accident and root cause for further prevention and 

correction. 

Assigned staff Throughout operation 

phase 

Project’s safety officer - 

2 Fire prevention measures     

2.1 Inspect the availability of fire suppression equipment 

regularly. The equipment must always be in a ready-

to-use condition. 

Assigned staff Throughout operation 

phase 

Project’s safety officer - 

2.2 Organize a fire drill so that staff can act appropriately 

in the case of an incident. 

Assigned staff Throughout operation 

phase 

Project’s safety officer - 
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4.2.6 Climate Change 

 

 (1) Overview of Climate Change and Related Risks 

  Climate change refers to a change of climate which is attributed directly or 

indirectly to human activity that alters the composition of the global atmosphere and which 

is in addition to natural climate variability observed over comparable time periods (Article 

1, UNFCCC). It is directly related to Greenhouse gas (GHG). GHG are those gaseous 

constituents of the atmosphere, both natural and anthropogenic, that absorb and emit 

radiation at specific wave-lengths within the spectrum of thermal infrared radiation emitted 

by the earth surface, the atmosphere itself, and by clouds causing greenhouse effect. The 

six main GHG emissions are Carbon dioxide (CO2), Methane (CH4), Nitrous oxide (N2O), 

Hydro fluorocarbons (HFCs), Per fluorocarbons (PFCs), and Sulphur hexafluoride (SF6). 

According to the GHG Protocol Corporate Standard, a company’s greenhouse gas 
emissions are classified into three scopes are; 

  Scope 1:  Direct GHG Emissions are direct emissions from owned or 

controlled sources. 

  Scope 2:  Indirect GHG Emissions are indirect emissions from the 

generation of purchased energy. 

  Scope 3:  Other indirect GHG Emissions are all indirect emissions (not 

included in scope 2) that occur in the value chain of the reporting 

company, including both upstream and downstream emissions. 

  The overview of scope and emission across a value chain are shown in 

Figure 4.2.6-1. 

 

 

Figure 4.2.6-1 Overview of Scope and Emissions Across Value Chain 
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 (2) Greenhouse Gas Emissions Calculation 

  In this study, the GHG (Greenhouse Gas) emissions in Scope 1 and Scope 2 

for the Project will be calculated. Scope 1 GHG emissions typically include direct 

emissions from activities that are owned or controlled by the Project include; emission 

from water consumption, wastewater treatment, and transportation. Scope 2 emissions are 

indirect GHG emissions associated with the electricity consumption.  

 

  1) Construction Phase 

 

   (a) The Fossil Fuel Combustion for Construction 

Equipment/Machine 

    The operation of diesel combustion engine of construction 

equipment/machine such as backhoe, vibrator roller, grader, tractor, and, etc. covering 21 

months during construction phase would be emitted GHG emission including carbon 

dioxide (CO2) and methane (CH4). The quantities of GHGs emissions could be estimated 

from information on the number, diesel consumption rate, their operation hours, and 

Emission Factor by using the equation as follows; 

 

    GHG  = E x C (1) 

    Where; GHG = GHGs Emissions (kg CO2e/year) 

       E = Emission factor (kg CO2e/litre) 

        = 2.9793 kg CO2e/litre (Off-road  

         (Emission Factor for Mobile 

Combustion (Off road) from TGO 

(IPCC Vol.2 Table 3.3. 1, DEDE) 

       C = Fuel consumption rate (litre/year) 

 

    The construction equipment/machines used in the construction 

activities and their number, operation hour, fuel type, fuel consumption rate, and amount 

of fuel consumed are summarized in Table 4.2.6-1. 

 

    Using Equation (1) and amount of fuel consumed in Table 4.2.6-

1, the GHG emissions from the diesel combustion of construction equipment/machine in 

construction phase is approximately 936,592 kg CO2e /year or 9,365.92 tonne CO2e /year. 
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Table 4.2.6-1 

Details of Construction Equipment/Machine Used in the Construction Phase 
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   (b) The Fossil Fuel Combustion for Vehicle Transportation 

    Transportation activities during the construction phase mainly are 

transportation of construction material, water, and construction workers. The number of 

transportations during this phase are summarized in Table 4.2.6-2. The quantities of GHGs 

emissions could be estimated by using the Equation (2) and Equation (3) as follows;  

    GHG  = E x TKM (2) 

    Where; GHG = GHGs Emissions (kg CO2e/year) 

       E = Emission factor (kg COze/TKM) 

       TKM  = Tonne-kilometer in transport 

    GHG  = E x km (3) 

    Where; GHG = GHGs Emissions (kg COze/year) 

       E = Emission factor (kg COze/km) 

       km = kilometer in transport for empty vehicle 

    Using Equation (2) and Equation (3), the GHG emissions from 

the diesel combustion of transportation vehicle during construction phase is approximately 

38,788.41 kg CO2e/year or 38.79 tonne CO2e/year. Details are shown in Table 4.2.6-2. 

 

   (c) Electricity Consumption 

    Electricity consumption during the construction phase is 

approximately 112,320 kWh/ year which supplied from the Provincial Electricity 

Authority, Doem Bang Nang Buat District Branch, Suphanburi. Therefore, the GHG 

emissions from the electric consumption in construction site and worker campsite could be 

calculated by using Equation (4) as follow; 

    GHG  = E x C (4) 

    Where; GHG = GHG emissions (kg CO2elyear) 

       E = Emission factor (kg CO2e/kWh) 

        = 0.4999 kg CO2e/kWh (Emission factor 

for electricity generation of grid mix 

from Thai National LCI Database, TIIS-

MTEC-NSTDA (with TGO electricity 

2016-2018) 

       C = Electricity consumption (kWh/year) 

    Therefore; GHG = 0.4999 kg CO2e/kWh x 112,320 

kWh/year  

        = 56,149 kg CO2e/year 

        = 56.15 tonne CO2e/year 
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Table 4.2.6-2 

GHG Emissions from Diesel Combustion of Transportation Vehicle 
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   (d) Wastewater Treatment System 

    The wastewater generated from the consumption of construction 

workers (Maximum at 1,596 workers) during this phase is 111.72 m'/ day. The Project will 

treat wastewater using a septic tank provided by the contractor.  

 

    The related GHG emission from the septic tank are CO2 and CH4. 

However, CO2, a biogenic origin which is not considered in the IPCC Guidelines, therefore, 

the GHG emission relevant to domestic wastewater is only CH4.  

 

    The calculation of CH4 emission could be adopted Equation 6.1 to 

Equation 6.3 in the IPCC 2006 Guidelines as follows; 

 

    CH4 = [∑ij (Ui x Tij x EFj)] x (TOW-S)-R (5) 

    Where; CH4 = CH4 emissions in inventory year,  

kg CH4 year 

       TOW = Total organics in wastewater removed 

in inventory year, kg BOD/year 

       S = Organic component removed as sludge 

in inventory year, kg BOD/year 

        = 0 (No removed) 

       EFj = Emission factor, kg CH4/kg BOD 

       R = Amount of CH4 recovered in inventory 

year, kg CH4/year 

        = 0 (No recovered) 

    However, above equation is employed for country or national 

context, and considered in fraction of population in income group (Ui) and degree of 

utilization of treatment/discharge pathway or system (Tij). For this Project, the temporary 

wastewater treatment system will provide for treat wastewater from worker consumption 

and canteen. Therefore, Ui and Tij equal to 100% or 1. 

 

    EFj = B0 x MCFj (6) 

    Where; EF = Emission factor, kg CH4/kg BOD 

       B0 = maximum CH4 producing capacity,  

kg CH4/kg BOD 

        = 0.60 CH4/kg BOD or 0.25 kg CH4/kg COD 
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       MCFj = Methane correction factor (fraction) 

        = 0.50 

    Therefore; EFj = 0.60 CH4/kg BOD x 0.50 

        = 0.30 CH4/kg BOD 

 

    TOW = P x BOD x 0.001 x I x 264 (7) 

    Where; TOW = Total organics in wastewater in 

inventory year, kg BOD/year 

       P3 = Country population in inventory year, 

(person) 

       P = 1,596 persons (Construction phase) 

       BOD = Country-specific per capita BOD in 

inventory year, g/person/day, See Table 

6.4 in IPCC 2006. 

        = 40 g/person/day 

       0.001 = Conversion from grams BOD to kg 

BOD Correction factor for additional 

industrial BOD discharged into sewers 

(for collected the default is 1.25, for 

uncollected the default is 1.00.) 

    Therefore, TOW = 1,596 persons x 40 g/person/day x 0.001 

x 1.00 x 264  

        = 16,853.76 kg BOD/year 

    Using Equation (4), the CH4 emissions in inventory year is  

       CH4 = [∑ij (1x1x0.30)] x (16,853.76-

0)-0 

        = 0.30 x 16,853.76 

        = 5,056.13 kg CH4/year 

 

    According to the IPCC Fifth Assessment Report (AR6), the 100-

year Global Warming Potential (GWP) of metbane gas from non-fossil origin is 27.2. 

Therefore, the CH4 emissions from the wastewater treatment system could be report in CO2 

equivalent (CO2-eq) term as 137,526.74 kg CO2-eq /year or 137.53 tonne CO2-eg /year. 
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  2) Operation Phase 

 

   (a) The Fossil Fuel Combustion 

    During operation phase, 5 full-time employees are anticipated, with an 

additional 20 individuals engaged in cleaning of PV modules. Few numbers of vehicles involve 

in this phase. Consequently, the greenhouse gas emissions resulting from the combustion of fossil 

fuels in these transportation vehicles are expected to be limited and negligible. 

 

   (b) Electricity Consumption 

    Electricity consumption during the operation phase is 

approximately 816,000 kWh/year which supplied from the Provincial Electricity 

Authority, Doem Bang Nang Buat District Branch, Suphanburi. The GHG emissions from 

the electric consumption in construction site and worker campsite could be calculated by 

using Equation (4) as follow; 

    GHG = 0.4999 kg CO2e/kWh x 816,000 kWh year 

     = 407,918 kg CO2elyear 

     = 407.92 tonne CO2e/year 

 

   (c) Wastewater Treatment System 

    The wastewater generated from the consumption of staff (5 

persons) and cleaning workers (20 persons during PV module cleaning, two cycle per year, 

30 days per cycle) during this phase is 8.59 m3/ day. The Project will treat wastewater using 

a septic tank. The calculation of CH4 emission could be adopted Equation (5) to Equation 

(7) similar to construction phase. Therefore; 

    TOW1 = 5 persons x 40 g/person/day x 0.001 x 1.00 x 365 

       = 73 kg BOD/year 

    TOW2 = 20 persons x 40 g/person/day x 0.001 x 1.00 x 60 

       = 48 kg BOD/year 

      S = Organic component removed as sludge in inventory 

year, kg BOD/year 

       = 0 (No removed) 

     EFj = Emission factor, kg CH4/kg BOD 

      R = Amount of CH4 recovered in inventory year, kg 

CH4/year 

       = 0 (No recovered) 

    Using Equation (4), the CH4 emissions in inventory year is  
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    CH4 = [∑ij (1x1x0.30)] x (73+48-0)-0 

      = 0.30 x 121 

      = 36.30 kg CH4/year 

    GHG = 36.30 kg CH4/year x 27.2 

      = 987.36 kg CO2-eq/year 

      = 0.99 tonne CO2-eq/year 

 

   (d) Avoided GHG Emissions 

    The Project is a non-combustion power plant that generates electric 

power from a ground mounting solar farm with BESS. It generates electricity from the 

renewable energy sources that will substitute the electricity generated from the fossil fuel 

combustion. The installed capacity is 199.456 MW with an average annual energy output 

of 334.904 GWh or 334.904 x 106 kWh. All generated electricity is expected to sell to 

EGAT. Under 25 year-agreement. The total avoided GHG emission could be calculated by 

using Equation (8) as follows; 

 

    GHG  = E x C (5) 

    Where; GHG = GHG emissions (kg CO2e/year) 

       E = Emission factor (kg CO2e/kWh) 

        = 0.5986 kg CO2e/kWh (Emission factor 

for electricity generation of grid mix 

from Thai National LCI Database, TIIS-

MTEC-NSTDA (with TGO electricity 

2016-2018) 

       C = Electricity consumption (kWh/year) 

        = 334.904 x 106 kWh 

    Therefore; GHG = 0.5986 kg CO2e/kWh x 334.904 x 106 

kWh/year 

        = 200,473,534 kg CO2e/year 

        = 200,473.53 tonne CO2e/year 
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Table 4.2.6-3 

Net GHG Emissions of the Project 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (3) Climate Change Risk  

 

  1) Methodology of Climate Change Risk Assessment 

   The Climate Change Risk Assessment (CCRA) is the assessment of the 

probability or likelihood the climate change risks and their potential consequences or 

impacts with aims to prioritize the appropriate climate action and adaptation for the 

proposed project or development. 

 

   As stated in the Guidance Note on Climate Change Risk Assessment, 

May 2023, the Client should align the CCRA with Climate Physical Risk and Climate 

Transition Risk categories of the TCFD as part of the ESIA or other Assessment. 

 

   The implementation of the Project is categorized as "Category B" (A 

proposed project is classified as category B if its potential adverse environmental impacts). 
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According to Equator Principles 4, Principle 2, it is expected to include assessments of 

climate change risks that align with Climate Physical Risk and Climate Transition Risk 

categories of the Recommendations of the Task Force on Climate-Related Financial 

Disclosures (TCFD Recommendations).  

 

   TCFD divides climate-related risks into two overarching categories; 

   - Physical Climate Change Risk: For all Category A and, as 

appropriate, Category B Projects, and will include consideration of relevant physical risks. 

   - Transition Climate Change Risk: For all Projects, in all locations, 

when combined Scope 1 and Scope 2 emissions are expected to be more than 100,000 

tonnes of CO2 equivalent annually (100 ktpa CO2-eq). Consideration must be given to 

relevant Climate Transition Risks (as defined by the TCFD) and an alternatives analysis 

completed which evaluates lower GHG intensive alternative. 

 

   The Climate Change Risk Assessment matrix has been adopted from 

the AZ 5334 – 2013: Climate Change Adaptation for Settlements and Infrastructure – A 

Risk Bases Approach, which followed the ISO 31000: 2009, Risk Management Principle 

and Guideline. The 5×5 Risk Analysis Matrix has been used to estimate the level of the 

identified climate change risk, where the x-axis is the consequences impact and y-axis is 

the likelihood (Table 4.2.6-4). 

 

   The description of likelihood and consequences impacts are shown in 

Table 4.2.6-5 and Table 4.2.6-6 respectively. 

 

Table 4.2.6-4 

Climate Change Risk Assessment Matrix 

Likelihood 
Consequence 

Insignificant Minor Moderate Major Catastrophic 

Almost Certain L M H E E 

Likely L M M H E 

Moderate L L H H E 

Unlikely L L M M H 

Very Unlikely L L L M M 

Risk Consequence Ranking: 

 E = Extreme Risk, requiring immediate action. 

 H = High risk, requiring detailed research and planning at senior management level. 

 M = Moderate risk, requiring change to design standards and maintenance of assets. 

 L = Low risk, requiring action through routine maintenance of assets. 

Source: Adopted from AS5334:2013 Climate change adaptation for settlements and infrastructure 
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Table 4.2.6-5 

The Description of Likelihood of Occurences on Recurrent and Frequency 

Likelihood 

of 

Occurrences 

Description Recurrent or Event Risks Long Term Risks 

Almost 

Certain 

Could occur 

several times 

per year 

Has happened several times in 

the past year and in each of the 

previous 5 years; or could 

occur several times per year 

Has a greater than 90% chance of 

occurring in the identified time 

period if the risk is not mitigated 

Likely May arise about 

once per year 

Has happened at least once in 

the past year and in each of the 

previous 5 years, or may arise 

about once per year 

Has a 60 – 90% chance of occurring 

in the identified time period if the risk 

is not mitigated 

Moderate Maybe a couple 

of times in a 

generation 

Has happened during the past 

5 years but not in every year, 

or May arise once in 25 years 

Has a 40 – 60% chance of occurring 

in the identified time period if the risk 

is not mitigated 

Unlikely Maybe once in a 

generation 

May have occurred once in 

the last 5 years, or may arise 

once in 25 to 50 years 

Has a 10 – 30% chance of occurring 

in the future if the risk is not 

mitigated 

Rare Maybe once in a 

lifetime 

Has not occurred in the past 5 

years; or unlikely during the 

next 50 years 

May occur in exceptional 

circumstances, i.e. less than 10% 

chance of occurring in the identified 

time period if the risk is not mitigated 

Source: Adopted from AS5334:2013 Climate change adaptation for settlements and infrastructure 

 

Table 4.2.6-6 

The Description of Level of Consequences on Concerned Sectors 

Level 

Consequence 
Infrastructure, Service Social / Cultural Environmental 

Insignificant - No infrastructure damage, 

no change to service. 

- No adverse human 

health effects. 

- No adverse effects on 

natural environment 

Minor - Localized infrastructure 

service disruption. 

- No permanent damage. 

Some minor restoration 

work required. 

- Early renewal of infra-

structure by 10 - 20%. 

- Need for new/modified 

ancillary equipment. 

- Short-term disruption 

to employees, 

customers or 

neighbors. 

- Slight adverse human 

health effects or 

general amenity 

issues. 

- Minimal effects on the 

natural environment. 

Moderate - Limited infrastructure 

damage and loss of 

service. 

- Damage recoverable by 

maintenance and minor 

repair. 

- Early renewal of 

infrastructure by 20 - 50%. 

- Frequent disruptions 

to employees, 

customers, or 

neighbors. 

- Adverse human 

health effects. 

- Some damage to the 

environment, including 

local ecosystems. 

- Some remedial action 

may be required. 
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Major - Extensive infrastructure 

damage requiring major 

repair. 

- Major loss of infrastructure 

service. 

- Early renewal of 

infrastructure by 50 - 90%. 

- Permanent physical 

injuries and fatalities 

may occur. Severe 

disruptions to 

employees, customers 

or neighbors. 

- Significant effect on 

the environment and 

local ecosystems. 

Remedial action likely 

to be required. 

Catastrophic - Significant permanent 

damage and/or complete 

loss of the infrastructure 

and the infrastructure 

service. 

- Loss of infrastructure 

support and translocation 

of service to other sites. 

- Early renewal of 

infrastructure by 90%. 

- Severe adverse 

human health effects, 

leading to multiple 

events of total 

disability or fatalities.  

- Total disruption to 

employees, customers 

or neighbors. 

- Emergency response 

at a major level. 

- Very significant loss to 

the environment. 

- May include localized 

loss of species, habitats 

or ecosystems. 

- Extensive remedial 

action essential to 

prevent further 

degradation.  

- Restoration likely to be 

required. 

Source: Adopted from AS5334:2013 Climate change adaptation for settlements and infrastructure 

 

  2) Projected Climate Change Data 

   The Project located in Suphanburi Province, Thailand. The Project 

implementation may encounter several physical climate risks, which are associated with 

the region's climate patterns and extreme weather events. Some potential physical climate 

risks that the Project may envisage for example (Climate Risk Country Profile: Thailand, 

Asian Development Bank 2021); 

 

   (a) Extreme Temperatures 

    The Intergovernmental Panel on Climate Change (IPCC) has 

developed four Representative Concentration Pathways (RCP) (i.e. RCP2.6, RCP4.5, 

RCP6.0, and RCP8.5) used for climate modeling and research for the IPCC Fifth 

Assessment Report (AR5) in 2014. The pathways describe the different future climate 

depending on the volume of GHG emitted in the coming year. The results from IPCC 

modelled show that under all emissions scenarios, annual average of monthly maximum 

and monthly minimum temperatures are projected to increase considerably greater than 

projected increases in the average temperature.  

 

    In this report, RCP2.6 and RCP8.5, the extremes of low and high 

emissions pathways, are the primary focus RCP2.6 represents a very strong mitigation 

scenario, whereas RCP8.5 assumes business-as-usual scenario. The projected temperature 

under RCP 2.6 and RCP 8.5 are shown in Table 4.2.6-7 to Table 4.2.6-8.  
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Table 4.2.6-7 

Projected Anomaly for Daily Temperatures in Thailand  

During 2040-2059 and 2080-2099 for RCP2.6 and RCP8.5 
Unit: °C 

Scenario 

Average Daily Maximum 

Temperature 

Average Daily 

Temperature 

Average Daily Minimum 

Temperature 

2040-2059 2080-2099 2040-2059 2080-2099 2040-2059 2080-2099 

RCP2.6 (Atmospheric concentration of 

CO2 projected at approx. 420 ppm by 

2100) 

1.0 1.1 1.0 1.1 1.0 1.1 

(-0.6-2.9) (-0.6-3.0) (-0.3-2.4) (-0.2-2.5) (-0.1-2.2) (-0.2-2.4) 

RCP8.5 (Atmospheric concentration of 

CO2 projected at approx. 940 ppm by 

2100 and continuing to increase.) 

1.7 3.6 1.8 3.8 1.9 3.9 

(0.0-3.6) (1.6-6.1) (0.4-3.2) (2.0-5.8) (0.5-3.2) (2.2-5.9) 

Source: Climate Risk Country Profile: Thailand (Asian Development Bank, 2021) 

 

Table 4.2.6-8 

Projected Anomaly for Monthly Temperatures in Thailand  

During 2040-2059 and 2080-2099 for RCP2.6 and RCP8.5 
Unit: °C 

Scenario 
2040–2059 2080–2099 

Jun-Aug Dec-Feb Jun-Aug Dec-Feb 

RCP2.6 (Atmospheric concentration of CO2 projected at 

approx. 420 ppm by 2100) 

1.0 1.0 1.0 1.1 

(0.2-2.0) (-0.6-2.6) (0.1-2.0) (-0.4-2.6) 

RCP8.5 (Atmospheric concentration of CO2 projected at 

approx. 940 ppm by 2100 and continuing to increase.) 

1.6 1.9 3.5 3.8 

(0.6-2.8) (0.1-3.4) (2.4-5.4) (1.4-6.1) 

Source: Climate Risk Country Profile: Thailand (Asian Development Bank, 2021) 

 

   (b) Cyclones and Storm Surge 

    According to the report, Thailand's Second National 

Communication to the UNFCC expects an increase in typhoons reaching Thailand between 

2013 and 2043, while the number of monsoon storms are projected to stay relatively stable 

during the same time-period. Higher sea levels and wetter pre-monsoon conditions increase 

the risk of large-scale flooding, as experienced in 2011.  

 

   (c) Flood 

    Paltan et al. (2018) demonstrate that even 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. 

 

  3) Results of Climate Change Risk Assessment 

   The results of physical climate risk assessment are shown in Table 

4.2.6-9. 
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Table 4.2.6-9 

Result of Climate Change Risk Assessment 

NO. Potential Risk/ Potential Causes 
Risk Evaluation 

Likelihood Severity Risk 

1 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 

− 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. 

− 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.) 

Unlikely Minor Low 

2 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)) 

− Based on the secondary data collection from the Natural Disaster 

Prevention and Agricultural Risk Group, Land Use Policy and 

Planning Department, Department of Land Development (2013 ), 
the Project area locate in low flooding risk area (Less than 3 time 

in 10-year period). 

Unlikely Minor Low 

 

4.2.7 Human Rights  

 Inherent human right risk assessment specifies the Human Rights risks to which 

the project is connected based on severity and likelihood, noting where risks intersect or 

are interrelated, and emphasizing which vulnerable people/groups may be at risk (e.g., 

Indigenous Peoples; women; national persons with disabilities; and migrant workers and 

their families).  The methods used to conduct the human rights impact assessment (HRIA) 

are set out in Appendix 4-1. The result of the assessment of inherent right risk is shown in 

Table 4.2.7-1.  

 

 There is a possibility of human rights implications arising from the development 

of the project, particularly during the construction phase. The workers have direct 

association with risk issue such as occupational health and safety, discrimination, wages 

and working hours. Residual risk assessment evaluates the potential risks with mitigation 

measures that project have in place. The result of assessment of residual risk is shown in 

Table 4.2.7-2. 
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 As a summary or conclusion of the HRIA, the project includes both inherent and 

residual human rights impacts, which are assessed as low and medium in nature after 

mitigation. The key risk area is related to community and worker safety such as 

transportation, pollution, health impact, and conflict with local people, which is addressed 

comprehensively as part of the mitigation plans in this IEE (see Chapter 5). 

 

Table 4.2.7-1 

Project Inherent Human Rights Risk Assessment 

Effectors 
Human Right 

Risk 

Severity Scores 

Likelihood 

Scores 

 

Risk 

Scores 

* 

Risk 

Level 
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S
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e 
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- Developer 

- Contractors 

 

1. Occupational 

Health and Safety 

3 2 2 3 2 6 High ✓  

2. Discrimination 1 2 1 2 2 4 Medium ✓  

3. Working Hours 2 2 1 2 2 4 Medium ✓  

- Developer 4. Community 

Safety & Standard 

of Living 

3 2 2 3 2 6 High  ✓ 

Remark: Risk Scores = Severity Scores x Likelihood Scores 
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Table 4.2.7-2 

Residual Risks 

Project 

Activity 
Effectors 

Human Right 

Risk 
Description of Impact Mitigation/ Control 

Severity Scores 

Likelihood 

Scores 

Risk Scores 

(Severity 

Scores X 

Likelihood 

Scores) 
Risk Level 

Receptors 

S
c
a

le
 

S
c
o

p
e 

R
e
m

e
d
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b

il
it

y
 

A
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 s
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E
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p
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y
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s 

L
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c
a
l 
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m

m
u

n
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y
 

Construction 
phase 

             

Employment 

of staff and 
workers (full 

time and part 

time) 

• Project 

Developer 

• Contractors 

(1)  Occupational 

health and 
safety 

• Risk that workers will 

face occupational 
accident during the 

project construction 

and operation period. 

• Occupational safety management 

shall be arranged in a systematical 
and efficient manner in conformity 

with the requirements of occupational 

safety, health and environment law 
relating to construction. 

• Warning signs indicating the 

perimeter of the project construction 

zones shall be installed in clearly 

visible and easily recognizable 
places. 

• The construction site shall be 

proportionally  divided into 

construction zone, daytime rest zone, 

machinery and equipment storage 
zone, and unused material and 

equipment storage zone 

• First aid kits including an ambulance 

or contact number of nearby medical 

facilities having an ambulance for 
emergency shall be provided .In 

addition, first aiders shall be routinely 

provided at the construction site and 
ready for transporting an injured 

person to nearby hospitals at all time; 

and 

• Assign employees who are exposed 

to occupational hazards. The 

company may consider granting them 

time off as necessary, without 

affecting their leave entitlement. 

1 2 1 2 1 2 Low   

  



IEE REPORT 

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

4-111 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

Table 4.2.7-2 (Cont’d) 

Project 

Activity 
Effectors 

Human Right 

Risk 
Description of Impact Mitigation/ Control 

Severity Scores 

Likelihood 

Scores 

Risk Scores 

(Severity 

Scores X 

Likelihood 

Scores) 
Risk Level 
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Employment 

of staff and 
workers (full 

time and part 

time) (Cont’d) 

 (2) Discrimination • Risk that workers may 

be treated unfairly 

• The Company has established a 

process for monitoring and assessing 

human rights impacts. These human 

rights due diligence process engages 

with stakeholders to identify, assess, 

manage, and prevent or mitigate 

human rights risks and related issues. 
The process covers three main areas: 

within the Company, within the 

Company's projects, and within local 
communities in the areas where the 

Company operates. 

• The Company will treat all 

stakeholders equally and fairly, 

respecting diversity and emphasizing 
non-discrimination based on gender, 

age, race, ethnicity, nationality, or 

other 

• attributes unrelated to work ability. 

• The Company will communicate its 

commitment and expectations 

regarding human rights to 

stakeholders through relevant and 
appropriate channels. 

• The Company provides reporting and 

whistleblowing channels, including a 

mechanism for receiving conflicting 

complaints, which establishes 
equitable and fair solutions as 

necessary and appropriate. 

• The company supports gender 

equality and women's rights, 

including the promotion of equal pay 

for equal work through the use of a 

fair and non-discriminatory valuation 

system. 

1 2 1 2 1 2 Low   
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Table 4.2.7-2 (Cont’d) 

Project 

Activity 
Effectors 

Human Right 

Risk 
Description of Impact Mitigation/ Control 

Severity Scores 

Likelihood 

Scores 

Risk Scores 

(Severity 

Scores X 

Likelihood 

Scores) 
Risk Level 

Receptors 
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Employment 

of staff and 
workers (full 

time and part 

time) (Cont’d) 

 (3)  Working Hours • Mandating 

unreasonable working 

hours for employees 

that are inconsistent 

with ILO standards 

• Regular employees are required to 

work from Monday to Friday, with 

working hours from 8:00 a.m. to 5:00 

p.m. Shift employees are required to 

work no more than 12 hours per day 

or a maximum of 48 hours per week. 

• There should be a minimum of 13 

traditional holidays per year. 

• The company respects labor rights 

and adheres to labor laws, including 

compliance with regulations 

regarding working hours and proper 
working conditions. It also 

acknowledges related freedoms and 

collective rights as appropriate, while 
supporting the determination of 

employee welfare and compensation 

that exceeds the minimum required 

by law. 

1 2 1 2 1 2 Low   

Construction 

activity 
• Project 

Developer 

(4)  Community 

Safety & 
Standard of 

Living 

• Risk that project 

transportation incurs 

road accident; 

• Impact of pollution that 

is affected by the 

project construction, 

such as noise and 
vibration, and waste; 

• The conflict between 

migrant workers and 

the local people; 

• Utilization of public 

infrastructures affected 

by migrant workers are 

inadequate to the local 

people. 

• Transportation mitigation measures 

• Noise, waste management measures. 
• The local labor will be given first 

priority to be chosen for employment. 
• Rules shall be established to control 

and supervise migrant workers  ’
behavior to prevent creating 

disturbance /problems to 
communities. 

• The provision of worker camp site, 

sufficient basic infrastructure for 
workers living in the camp site,  

• The Company shall support a  

1 2 1 2 2 4 Medium   
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Table 4.2.7-2 (Cont’d) 

Project 

Activity 
Effectors 

Human Right 

Risk 
Description of Impact Mitigation/ Control  

Severity Scores 

Likelihood 

Scores 

Risk Scores 

(Severity 

Scores X 

Likelihood 

Scores) 
Risk Level 

Receptors 
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Construction 

activity 
(Cont’d) 

   • 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. 

• 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. 

         

Operation 

activity 

Project 

Developer 

(5) Community 

Safety & 

Standard of 
Living 

• Risk that project 

transportation incurs 

road accident; 

• Contamination to the 

environment  

• Infestation of disease 

carriers 

• The local labor will be given first 

priority to be chosen for employment. 
• 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. 

• 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. 

1 1 1 1 1 1 Low   
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4.3 IMPACT ASSESSMENT FOR TRANSMISSION LINE 

 PEA has the authority to set standards for its electrical equipment and fuel, to 

maintain technical and economic efficiency, and to control electricity generation within its 

facilities, according to the Provincial Electricity jurisdiction Act (Version 4) B.E. 2542 
(1999).  The implications of the installation and operation of these power lines are also 

managed by the PEA. As a result, Breeze and Shine Power Plant Project is not permitted 

to intervene in PEA's operations. 

 

 The Project and COT obtained information about the construction and operation 

processes of power transmission lines for potential impact assessment from PEA 

documents published on their website, as well as interviews with PEA officials and other 

relevant agencies. The following is an assessment of the primary impacts of power 

transmission lines, both during construction and operation: 

 

 (1) Construction Phase 

  Impact sources during the construction phase are the pole installation 

activities which will take 5-7 days for each pole construction by not over 10 workers. The 

potential impacts from the construction include: 

 

  1) Air quality: the excavation for pole foundation and pole installation 

can release dust and exhaust gases into the air; however, these activities will last only a 

few days. The impact on air quality will be localized and short-term; hence, the level is 

considered low. 

 

  2) Noise: noise will be generated by construction machinery and 

equipment such as cranes and backhoes. Given the proximity to communities, this could 

be disruptive. However, the construction will take place over a short period of time, and 

the impact will be limited to a close proximity. As a result, the impact will be low.  

 

  3) Vibration: the use of heavy machinery for digging and compacting soil 

can cause vibrations that may be felt by nearby residents and can affect structures in close 

proximity to the construction site. Given the size of the operation, vibrations are likely to 

be minimal and localized. 
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  4) Biodiversity: the project's construction will cause noise and vibration, 

which may disturb the wildlife. Since the construction of transmission line will take place 

within the right-of-way of public roads where the land use is agricultural land, 

communities, and establishments, the wildlife that inhabits it has evolved to live in 

disturbed agricultural environments as a consequence of human activity. As a result, the 

construction will mainly cause noise-sensitive species to relocate away from the source of 

the disturbance. Nonetheless, the disruption time will be short, so the impact will be low. 

 

  5) Occupational Health and Safety / Community Health and Safety: 

PEA choose the contractor from an approved list of PEA and will include relevant laws 

regarding environmental, occupational health, and safety regulations in contract terms to 

ensure the compliance with requirements in those regulations. In addition, 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: 

   - 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. 

   - 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. 

   - In cases where an external party sustains injuries or disabilities, or 

loses their capacity, a fact-finding committee shall consider determining the damages by 

comparing guidelines for considering compensation payments as specified in the annex of 

these regulations. However, this does not include medical expenses and other damages 

such as loss of earnings or loss of support. 

   - In addition, communities can complain about impacts from PEA’s 
operations can be made through the following channels:  

    • Hotline 1129 

    • Complaints via electricity billing officers or local electricity offices 

    • 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. 
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  6) Land Use: although PEA's power transmission line construction is inside 

the Right-of-Way (RoW) of public roadways, an inspection of land use along the power 

transmission lines indicated agricultural operations such as rice, sugarcane, cassava, and rubber 

tree production. If power transmission poles are built in agricultural areas, that land will be 

converted into pole construction sites, which require approximately 5 square meters apiece. 

Furthermore, the PEA has a policy that allows farmers to harvest crops in areas where power 

transmission poles will be built as early as possible in accordance with the building timetable. 

As a result, the influence on land use for farmers constructing areas is regarded as low. 

 

   In addition, approximately 23 transmission poles may be installed in 

areas where public establishments have utilized the right-of-way (see Figure 1.1.3-2). 

However, if the construction method for the transmission line is required to clear 

encroaching structures inside the right-of-way or causes problems with neighboring 

residents, PEA will alter the design of the construction approach. If the removal of the 

encroaching structures is unavoidable, PEA will request that the land-owning agencies, 

such as the Department of Highways negotiate with the trespassers to remove their 

encroaching structures. However, encroachments that need to be removed, no 

compensation will be provided as encroachment is illegal. As a result, some of encroaching 

structures could be moved without being destroyed. The impact is considered low. 

 

  7) Transportation: partial or full lane closures may be necessary to 

provide space for construction activities. This could disrupt normal traffic flow. However, 

the regular PEA practices will be followed, including as providing adequate signage to 

inform drivers of construction work ahead or lane closures and keeping local communities 

informed about construction schedules. Hence, the impact on traffic will be low. 

 

 (2) Operation Phase 

  During the operation phase, the only activity is to deliver electricity to the 

substation via power transmission lines. The following are the potential consequences that 

may be arisen from this operation: 

 

  1) Electromagnetic field: design and construction of transmission line 

will be in accordance with EGAT Operation Code for Transmission Line System. There is 

requirement of electric field and magnetic field of international commission on non-

ionizing radiation protection (ICNIRP) on electromagnetic radiation (Table 4.3-2). To 

check the compliance with the requirement, EGAT has designed the value of electric field, 

magnetic field, radio interference, audible noise and short circuit current density by 
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selecting type and clearance of transmission line. The expected results of impact are as 

shown in Table 4.3-3 that calculated by BVCORONA program. All quantities are not 

exceeded the standard. It can be assured that the construction of transmission line by EGAT 

will not pose impact of electric field and magnetic field to people living near the line. 

 

Table 4.3-2 

Requirement of Electric Field and Magnetic Field of International Commission on 

Non-Ionizing Radiation Protection (ICNIRP) on Electromagnetic Radiation 

Exposure 
Electric Field 

(kV/m) 
Magnetic Field 

(mG) 
Working related to magnetic field 

− All day exposure 

− Short time exposure 

− Only arms and legs exposing to magnetic field 

 

10 

30 

- 

 

5000 

50000 

250000 

People 

− 24 hrs/day 

− 2 - 3 hrs/day 

 

5 

10 

 

1000 

10000 
Remark: Summation of electric field should not exceed 80 kV/m for all day work. 

 

Table 4.3-3 

Results Calculated by BVCORONA Program 

Quantity Unit 
Quantity at the boundary of R.O.W. 

Standard Calculated value 

Electric Field 

Magnetic Field 

Radio Interference 

Audible Noise 

kV/m 

mG 

dB 

dBA 

2 

200 

40 

55 

1.125 

112.68 

28.8 

35.8 

Source: Electricity Generating Authority of Thailand, 2012 

 

  2) Biodiversity: During the project's operation phase, the transmission line 

may have an impact on birds due to collisions during migration. The project's 115-kv 

transmission lines will be built on 22-meter-high concrete poles, similar to the electrical poles 

seen throughout Thailand, and will run alongside a public road right-of-way. The 

transmission lines are not located in areas that serve as food sources for birds, wetlands, 

forests, or large agriculture fields, like large transmission lines (500-kv). Also, the right-of-

way along public roads do not constitute the primary landing areas for birds. Additionally, 

from the second field survey during the migratory season, six migratory species were 

observed; Halcyon pileate, Ficedula albicilla, Acrocephalus orientalis, Acrocephalus 

bistrigiceps, Saxicola stejnegeri, and Lanius cristatus, all are classified as least concern (LC). 
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In addition, people residing along the Project's transmission line reported that commonly 

encountered bird species include the Little Egret and Asian Openbill typically found in rice 

paddy areas, and small-sized birds like the Common Tailorbird and Zebra Dove are often 

seen perching on power lines. Residents reported not observing bird carcasses along 

existing PEA transmission lines in the area in the past. Based on this data, it is possible to 

conclude that the project's location, the species of migratory birds present in the area, and 

the size of the migratory groups, which are common causes of collisions with transmission 

lines, present a low risk of collision. As a result, the potential impact of the TL on migrating 

birds is considered low. 

 

  3) Transportation: regular maintenance can disturb traffic flow as partial 

or full lane closures for maintenance activities. However, the regular PEA practices will be 

followed, including as providing adequate signage to inform drivers of construction work 

ahead or lane closures and keeping local communities informed about construction 

schedules. Hence, the impact on traffic will be low. 

 

4.4 SUMMARY AND DISCUSSION 

 Overview of project implementation and impact assessment in relation to the 

ADB’s Safeguard Requirement, ADB’s Social Protection, and IFC Performance Standards 

as illustrated in Table 4.4-1. 
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Table 4.4-1 

Overview of Project Execution and Impact Assessment in Relation to the ADB and IFC Performance Standards 

Table 4.4-1 (Cont’d) 
ADB’s Requirements IFC’s Requirements Project Implementation 

ADB’s Safeguard Requirement 1:  
Environment Assessment and Environmental 

Planning and Management 

These requirements include assessing impacts, 

planning and managing impact mitigations, preparing 

environmental assessment reports, disclosing 

information and undertaking consultation, establishing 

a grievance mechanism, and monitoring and reporting. 

The document also includes particular environmental 

safeguard requirements pertaining to biodiversity 

conservation and sustainable management of natural 

resources, pollution prevention and abatement, 

occupational and community health and safety, and 

conservation of physical cultural resources. The 

applicability of particular requirements is established 

through the environmental assessment process and 

compliance with the requirements is achieved through 

implementation of environmental management plans 

agreed to by ADB and the borrower/client. 

 

The borrower/client will prepare an environmental 

management plan (EMP) that addresses the potential 

impacts and risks identified by the environmental 

assessment. The EMP will include the proposed 

mitigation measures, environmental monitoring and 

reporting requirements, emergency response 

procedures, related institutional or organizational 

PS 1: Assessment and Management of 

Environmental and Social Risk and Impact 

The Project shall conduct a process of 

environmental and social assessment, and establish 

an Environmental and Social Assessment and 

Management System (ESMS) which will 

incorporate the following elements: 

1) Policy: Defining the environmental and social 

objectives and principles that guide the project to 

achieve environmental and social performance. 

2) Identification of risks and impacts: 

Environmental and social risks and impacts will 

be identified in the context of the project’s area 
of influence.  

3) Management programs: Describe the mitigation 

and performance improvement measures and 

actions that address the identified ES risks and 

impacts.  

4) Organizational capacity and competency: 

Establish, maintain, and strengthen as necessary 

an organizational structure that defines roles, 

responsibilities, and authority to implement the 

ESMS. 

5) Emergency preparedness and response 

6) Monitoring and review: Establish procedures to 

monitor and measure the effectiveness of the 

management program, as well as compliance 

GULF Energy Development (GED) has established 

its own Environmental and Social Management 

System (ESMS) in alignment with various 

international policies, standards, and management 

practices to which GED is committed.  

 

It is the responsibility of every individual within 

GED to achieve the objectives of the ESMS. Since 

Breeze and Shine Power Company Limited is a 

subsidiary of GED, it also bears the responsibility of 

adhering to GED's system and policies. 

 

Furthermore, Breeze and Shine Power Company 

Limited has developed its own ESMS tailored to the 

specific characteristics of its project. This includes: 

 - ESMS Program (as discussed in Chapter 1 of 

this report) 

 - Identification of risks and impacts (as 

discussed in Chapter 4 of this report),  

 - Management program, Emergency 

preparedness and response, Monitoring and 

review (as discussed in Chapter 5 of this 

report), 

 - Stakeholder engagement (as discussed in 

Chapter 6 of this report), and 
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Table 4.4-1 (Cont’d) 
ADB’s Requirements IFC’s Requirements Project Implementation 

arrangements, capacity development and training 

measures, implementation schedule, cost estimates, and 

performance indicators. 

with any related legal and/or contractual 

obligations and regulatory requirements. 

7) Stakeholder engagement 

8) External communications and grievance 

mechanisms: 

9) Ongoing reporting to affected communities: 

Provide periodic reports to the affected 

communities that describe progress with 

implementation of the project action plans. 

 - External communications and grievance 

mechanisms (as discussed in Chapter 7 of this 

report). 

ADB’s Safeguard Requirement 1:  
Biodiversity Conservation and Sustainable Natural 

Resource Management 

The borrower/client will assess the significance of 

project impacts and risks on biodiversity and natural 

resources as an integral part of the environmental 

assessment process. The assessment will focus on the 

major threats to biodiversity, which include destruction 

of habitat and introduction of invasive alien species, 

and on the use of natural resources in an unsustainable 

manner. The borrower/client will need to identify 

measures to avoid, minimize, or mitigate potentially 

adverse impacts and risks and, as a last resort, propose 

compensatory measures, such as biodiversity offsets, to 

achieve no net loss or a net gain of the affected 

biodiversity. The focus on Modified Habitats, Natural 

Habitats, Critical Habitats and Legally Protected Areas. 

PS 4: Community health, safety and security 

3) Ecosystem services: The project shall identify 

risks and potential impacts on priority ecosystem 

services that may be exacerbated by climate 

change.  Adverse impacts should be avoided, and 

if these impacts are unavoidable, the client will 

implement mitigation measures. 

 

PS 6: Biodiversity conservation and sustainable 

management of living natural resources 

The implementation of the actions necessary to meet 

the requirements of this Performance Standard is 

managed through the client’s Environmental and 

Social Management System (ESMS), the elements 

of which are outlined in Performance Standard 1. 

 

 

The Project is not located in the protected area. Phu 

Toei National Park is the nearest protected area 

which is located approximated 30 kilometers from 

the Project location. And two key biodiversity area, 

however, there were concentrated irrigation system 

developments in this area, and it is now primarily 

dedicated to intensive rice cultivation, with only 

small remaining portions of wetland ecosystems and 

extensive agricultural activities. 

 

Based on the forest resources survey data, there are 

one endangered species (Pterocarpus macrocarpus) 

and one critically endangered species (Dalbergia 

cochinchinensis). When considering the relevant 

laws, it is found that these protected tree species are 

present within the project area, which is land with 

ownership or possession rights under land laws. 

However, all tree species that growing on land with 

ownership or possession rights under land laws, are 

not consider protected trees.  
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Table 4.4-1 (Cont’d) 
ADB’s Requirements IFC’s Requirements Project Implementation 

For wildlife resources, COT identified 6 candidate 

species namely Asian Elephant (Elephas maximus), 

Greater Adjutant (Leptoptilos dubius), Green 

Peafowl (Pavo muticus), Southeast Asian Box Turtle 

(Cuora amboinensis), Steppe Eagle (Aquila 

nipalensis) and Milky Stork (Mycteria cinerea). The 

results from both surveys did not find any of them.  

 

There will be a gradual opening of the area for 

construction activities. The process of the 

construction will impact the food sources and 

habitats of small wildlife. The project will 

systematically open different parts of the area, 

avoiding the simultaneous opening of the entire space 

at once. This approach aims to minimize the impact 

on small wildlife, allowing them to move out of the 

area gradually. If construction contractors encounter 

wildlife during the construction process, they are 

required to relocate the wildlife to a nearby 

ecosystem. 

 

Moreover, land use characteristic (prior to the 

Project) was agricultural land and not having a 

natural forest characteristic, therefore, no adverse 

effect to ecosystem services from the Project 

implementation. 

ADB’s Safeguard Requirement 1:  
Pollution Prevention and Abatement 

During the design, construction, and operation of the 

project the borrower/client will apply pollution 

PS 3: Resource efficiency and pollution 

preventive 

Resource Efficiency 

The Project utilizes photovoltaic (PV) solar panel 

technology in line with the policy to promote 

electricity production from alternative and renewable 

energy sources. This form of power generation is 
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Table 4.4-1 (Cont’d) 
ADB’s Requirements IFC’s Requirements Project Implementation 

prevention and control technologies and practices 

consistent with international good practice, as reflected 

in internationally recognized standards such as the 

World Bank Group’s Environment, Health and Safety 
Guidelines. These standards contain performance levels 

and measures that are normally acceptable and 

applicable to projects. When host country regulations 

differ from these levels and measures, the borrower/ 

client will achieve whichever is more stringent. If less 

stringent levels or measures are appropriate in view of 

specific project circumstances, the borrower/client will 

provide full and detailed justification for any proposed 

alternatives that are consistent with the requirements 

presented in this document.   

 

Pollution Prevention, Resource Conservation, and 

Energy Efficiency 

The borrower/client will avoid, or where avoidance is 

impossible, will minimize or control the intensity or 

load of pollutant emission and discharge. In addition, 

the borrower/client will incorporate in its operations 

resource conservation and energy efficiency measures 

consistent with the principles of cleaner production. 

When the project has the potential to constitute a 

significant source of emissions in an already degraded 

area, strategies that help improve ambient conditions, 

such as evaluating alternative project locations and 

considering emissions offsets, will be introduced. 

 

Wastes 

1) Greenhouse gases: Consider alternatives and 

implement technically and financially feasible 

and cost-effective options to reduce project-

related GHG emissions during the design and 

operation of the project. 

2) Water consumption: The project shall adopt 

measures that avoid or reduce water usage. 

Pollution Prevention 

1) Wastes: The project shall reduce the generation 

of waste, and recover and reuse waste or treat, 

destroy, or dispose of it in an environmentally 

sound manner. 

2) Hazardous waste: The project shall adopt GIIP 

alternatives, adhere to the limitations applicable 

to its trans-boundary movement, use contractors 

that are reputable and licensed, develop their 

own recovery or disposal facilities at the project 

site. 

3) Hazardous materials management: The project 

shall avoid or, when avoidance is not possible, 

minimize  and control the release of hazardous 

materials.  

4) Pesticide use and management 

 

PS 4: Community health, safety and security 

Community Health and Safety 

2) Hazardous materials management and safety: 

The project shall avoid or minimize the potential 

for  community exposure to hazardous materials 

considered one of the cleanest energy sources 

developed in recent years. 

 

During the construction phase of the Project, some 

pollutants may arise, including air pollution from site 

preparation. This can be mitigated by regularly 

watering the construction area to prevent dust 

dispersion. Wastewater generated from worker 

consumption will be managed through the provision 

of toilets with septic tanks by the contractor. Solid 

waste and construction waste will be systematically 

collected within the construction area and then 

handed over to authorized agencies for proper 

disposal. 

 

In the operation phase, pollutants generated will be 

from worker consumption, specifically wastewater 

and solid waste. Wastewater from cleaning solar 

panels may occur occasionally to maintain 

production efficiency by preventing dust 

accumulation. However, it's important to note that 

this cleaning process will exclusively use water 

without any added chemical substances. Therefore, it 

can be assumed that the solar panel cleaning process 

will not produce any harmful pollutants. 

 

Environmental and social prevention and mitigation 

measures of the Project for both construction phase 

and operation phase are as shown in Chapter 5 of this 

report. 
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The borrower/client will avoid, or where avoidance is 

not possible, will minimize or control the generation of 

hazardous and nonhazardous wastes and the release of 

hazardous materials resulting from project activities. 

Where waste cannot be recovered or reused, it will be 

treated, destroyed, and disposed of in an 

environmentally sound manner. If the generated waste 

is considered hazardous, the client will explore 

reasonable alternatives for its environmentally sound 

disposal considering the limitations applicable to its 

transboundary movement. When waste disposal is 

conducted by third parties, the borrower/client will use 

contractors that are reputable and legitimate enterprises 

licensed by the relevant regulatory agencies. 

 

Hazardous Materials 

The borrower/client will avoid the manufacture, trade, 

and use of hazardous substances and materials subject 

to international bans or phaseouts because of their high 

toxicity to living organisms, environmental persistence, 

potential for bioaccumulation, or potential for depletion 

of the ozone layer and will consider the use of less 

hazardous substitutes for such chemicals and materials. 

 

Greenhouse Gas Emissions 

The borrower/client will promote the reduction of 

project-related anthropogenic greenhouse gas 

emissions in a manner appropriate to the nature and 

scale of project operations and impacts. During the 

development or operation of projects that are expected 

and  substances that may be released by the 

project. 

 

For waste management, the project is required to 

follow the guidelines set forth in the Ministry of 

Industry's announcement regarding the management 

of pollutants and unused materials in B.E. 2566 

(2023). Authorized agencies are responsible for the 

proper disposal of these materials. The Project should 

establish procedures for the safe separation and 

disposal of hazardous waste and provide training to 

relevant personnel to ensure they understand the 

importance of not discharging waste into drainage 

systems, gutters, waterways, or water sources in 

proximity to the construction site. As well as the 

management of defective solar panels. This includes 

following the guidelines: 

 - In case of export of waste for management in 

other countries, the export shall be carried out 

in accordance with the law governing 

hazardous substances and international 

requirements. When the operation is 

completed, the ERC shall be informed within 

30 days after the waste export for 

management in other countries. 

 - In case of waste management in the country, 

hazardous waste shall be disposed in secure 

landfills or by incineration in a hazardous 

waste incinerator. 

 

The Project is a non-combustion power plant that 

generates electric power from solar energy using 
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to or currently produce significant quantities of 

greenhouse gases, the borrower/client will quantify 

direct emissions from the facilities within the physical 

project boundary and indirect emissions associated with 

the off-site production of power used by the project. 

The borrower/client will conduct quantification and 

monitoring of greenhouse gas emissions annually in 

accordance with internationally recognized 

methodologies.  In addition, the borrower/ client will 

evaluate technically and financially feasible and cost-

effective options to reduce or offset project-related 

greenhouse gas emissions during project design and 

operation, and pursue appropriate options.   

photovoltaic technology or solar cells installed on the 

ground with an energy storage system. It generates 

electricity from the renewable energy sources that 

will substitute the electricity generated from the 

fossil fuel combustion. Net annual GHG emissions 

during construction is estimated at 9,365.92 tonne 

CO2-eq/year, while the avoided GHG is estimated at 

-200,473.53 tonne CO2-eq/year throughout the 

operation phase. Therefore, the project caused the 

positive impact to climate change. 

ADB’s Safeguard Requirement 1: 
Health and Safety 

Occupational Health and Safety 

The borrower/client will provide workers with a safe 

and healthy working environment, taking into account 

risks inherent to the particular sector and specific 

classes of hazards in the borrower’s/client’s work areas, 
including physical, chemical, biological, and 

radiological hazards. The borrower/client will take 

steps to prevent accidents, injury, and disease arising 

from, associated with, or occurring during the course of 

work by (i) identifying and minimizing, so far as 

reasonably practicable, the causes of potential hazards 

to workers; (ii) providing preventive and protective 

measures, including modification, substitution, or 

elimination of hazardous conditions or substances; (iii) 

providing appropriate equipment to minimize risks and 

PS 2: Labor and Working Conditions 

Working Conditions and Management of Worker 

Relationship 

1) Human resources policies and procedures: 

Implement human resources policies and 

procedures consistent with the requirements of 

this performance standard and national law. 

2) Working conditions and terms of employment: 

Provide reasonable working conditions and 

terms of employment. 

3) Workers’ organizations: Comply with national 
law recognizes workers’ rights to form and to 
join workers’ organizations. 

4) Non-discrimination and equal opportunity: Base 

the employment relationship on the principle of 

equal opportunity and fair treatment, and will not 

Breeze and Shine Power Company Limited is 

obligated to fully comply with the national laws and 

regulations pertaining to working conditions and 

management of worker relationship. Furthermore, 

the Project shall exercise strict oversight over all 

contractors within its supply chain who are involved 

in the Project's development, including the 

supervision of subcontractors.   

 

The Project also establishes policies and frameworks 

related to non-discrimination, grievance 

mechanisms, and occupational health and safety that 

are specifically tailored to the Project's 

implementation. 

 

As of necessary welfare to employees, the Project 

shall adhere to Ministerial Regulation Concerning 
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requiring and enforcing its use; (iv) training workers 

and providing them with appropriate incentives to use 

and comply with health and safety procedures and 

protective equipment; (v) documenting and reporting 

occupational accidents, diseases, and incidents; and (vi) 

having emergency prevention, preparedness, and 

response arrangements in place.  

 

Community Health and Safety 

The borrower/client will identify and assess the risks to, 

and potential impacts on, the safety of affected 

communities during the design, construction, operation, 

and decommissioning of the project, and will establish 

preventive measures and plans to address them in a 

manner commensurate with the identified risks and 

impacts. These measures will favor the prevention or 

avoidance of risks and impacts over their minimization 

and reduction. Consideration will be given to potential 

exposure to both accidental and natural hazards, 

especially where the structural elements of the project 

are accessible to members of the affected community or 

where their failure could result in injury to the 

community. The borrower/client will avoid or minimize 

the exacerbation of impacts caused by natural hazards, 

such as landslides or floods, that could result from land 

use changes due to project activities 

 

ADB’s Social Protection Strategy 

Aims to contribute to poverty reduction, social 

inclusion, and sustainable development by 

discriminate to any aspects of the employment 

relationship. 

5) Retrenchment: Carry out an analysis of 

alternatives to retrenchment or retrenchment 

plan will be developed and implemented to 

reduce the adverse impacts of retrenchment on 

workers. 

6)  Grievance mechanism: Provide a grievance 

mechanism for workers to raise workplace 

concerns. 

Protecting the Work Force 

1) Child labor: The project will not employ children 

in any manner that is economically exploitative. 

2) Forced labor: The project will not employ forced 

labor. 

Occupational Health and Safety 

The client will take steps to prevent accidents, 

injury, and disease arising from, associated with, 

or occurring in the course of work by 

minimizing, as far as reasonably practicable, the 

causes of hazards. In a manner consistent with 

good international industry practice. 

 

PS 4: Community health, safety and security 

Community Health and Safety 

1) Infrastructure and equipment design and safety: 

The project shall design, construct, operate, and 

decommission the structural elements or 

components of the project in accordance with 

good international industry practice (GIIP). 

Labour Welfare Provision in an Establishment B.E. 

2548 (2005) such as drinking water not less than one 

station for not exceeding forty employees, bathrooms 

and toilets with the layout and number, 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. 

 

As for workforce protection, the Project shall strictly 

adhere to national law. Regarding child labor, the 

project shall strictly comply with the Thai Labor 

Protection Act B.E. 2541 (1998), Chapter 4, 

Employment of Young Workers, section 44, 

including but not limited to the following: 

 - Prohibiting the employment of children under 

15 as employees. 

 - Prohibiting the use of child employees under 

the age of 18 to work between 22:00 and 

06:00 hours unless permitted. 

 - Prohibiting the use of child employees under 

the age of 18 for overtime work. 

 

Forced labor is strictly prohibited, and the project 

shall adhere to the Thai Anti-Trafficking in Persons 

Act B.E. 2551 (2008), Section 6 and Section 7, which 

address the use of forced labor or services by 

compelling employees to work or provide services 

under the threat of injury to life, body, reputation, or 

property, including but not limited to the following 

measures: 
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strengthening social protection systems in its member 

countries. 

4) Community exposure to disease: The project 

shall avoid or minimize the potential for 

community exposure to water-borne, water-

based, water-related, and vector-borne diseases, 

and communicable diseases that could result 

from project activities. 

5) Emergency preparedness and response: The 

project shall assist and collaborate with the 

affected communities, local government 

agencies, and other relevant parties, in their 

preparations to respond effectively to emergency 

situations. 

Security Personnel 

- Assess risk posed by its security arrangements to 

those within and outside the project site. 

 - Ensuring that workers have the freedom to 

terminate their employment at any time. 

 - Ensuring that workers receive fair wages. 

 - Ensuring that workers retain control over 

their personal documents. 

 

In addition, the Project shall also strictly comply with 

International Labor Organization (ILO) Convention 

No. 138 that is to establish a minimum age for 

admission to employment or work.  

 

Specifically, it aims to set the minimum age at which 

young people can legally be employed, taking into 

consideration the need for their physical and 

psychological development. 

 

Under Convention No. 138, the minimum age for 

admission to employment or work should not be less 

than the age of completion of compulsory schooling 

and, in any case, not less than 15 years old. However, 

it does allow for some exceptions in certain 

circumstances. 

 

To prevent diseases that may arise due to the influx 

of workers, especially during the construction phase, 

the Project is obligated to adhere to the measures 

outlined by the Ministry of Public Health and other 

relevant laws pertaining to stringent epidemic 

control. 
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For emergency preparedness and response, the 

Project is required to practice emergency response 

plans within the project area, dividing the plans into 

three levels according to the severity of emergencies. 

Establish communication channels for seeking 

assistance from external organizations. Plans must 

outline clear steps and responsibilities and comply 

with legal training frequency requirements. 

ADB’s Safeguard Requirement 1:  
Physical Cultural Resources 

The borrower/client is responsible for siting and 

designing the project to avoid significant damage to 

physical cultural resources. Such resources likely to be 

affected by the project will be identified, and qualified 

and experienced experts will assess the project’s 
potential impacts on these resources using field-based 

surveys as an integral part of the environmental 

assessment process. 

PS 8: Cultural Heritage 

The implementation of the actions necessary to meet 

the requirements of this Performance Standard is 

managed through the client’s Environmental and 
Social Management System (ESMS), the elements 

of which are outlined in Performance Standard 1. 

During the project life-cycle, the client will consider 

potential project impacts to cultural heritage and will 

apply the provisions of this Performance Standard. 

Within a radius of 3 kilometers from the Project 

boundary, there are no registered archaeological sites 

or historical sites as stipulated by relevant legislation, 

pertaining to archaeological sites, antiquities, 

cultural artifacts, and national heritage sites. 

ADB’s Safeguard Requirement 2: 
Involuntary resettlement.  

The objectives are to avoid involuntary resettlement 

wherever possible; to minimize involuntary 

resettlement by exploring project and design 

alternatives; to enhance, or at least restore, the 

livelihoods of all displaced persons in real terms 

relative to pre-project levels; and to improve the 

standards of living of the displaced poor and other 

vulnerable groups.  Compliance with Safeguard 

Requirement 2 involves conducting a Resettlement 

Plan and implementing measures to provide adequate 

PS 5: Land Acquisition and Involuntary 

Resettlement 

1) Land rights or land use rights acquired through 

expropriation or other compulsory procedures in 

accordance with the legal system of the host 

country, 

2) Land rights or land use rights acquired through 

negotiated settlements with property owners or 

those with legal rights to the land if failure to 

reach settlement would have resulted in 

expropriation or other compulsory procedures, 

Regarding involuntary resettlement, the Project 

secured land tenure through agreements and land 

purchases from private landowners. Based on SCA 

report, it can be concluded that landowners were 

involved in the land acquisition process from the start 

since they were informed of the objective of the 

acquisition. They also have the option of accept or 

reject the offer. Previous land use was agriculture 

area and in the land sale agreement specified that the 

lands were sold without any buildings; therefore, 

there was no physical replacement.  
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compensation, assistance, and livelihood restoration for 

affected individuals or communities. The goal is to 

minimize adverse impacts on displaced persons and 

support their socio-economic well-being. 

3) Project situations where involuntary restrictions 

on land use and access to natural resources cause 

a community or groups within a community to 

lose access to resource usage where they have 

traditional or recognizable usage rights, 

4) Certain project situations requiring evictions of 

people occupying land without formal, 

traditional, or recognizable usage rights, or 

5) Restriction on access to land or use of other 

resources including communal property and 

natural resources such as marine and aquatic 

resources, timber and non-timber forest 

products, freshwater, medicinal plants, hunting 

and gathering grounds and grazing and cropping 

areas. 

Nevertheless, this performance standard does not 

apply to resettlement resulting from voluntary land 

transactions. It also does not apply to impacts on 

livelihoods where the project is not changing the 

land use of the affected groups or communities. 

The fair price was established during the price 

negotiation process during land purchase. 

Furthermore, a land sale agreement signed in the 

presence of Suphanburi Provincial Land Office 

officials stated that the seller agreed to sell the land 

at the purchase price. There are no grievances 

regarding the payment made to the landowners. Even 

though there were land users after the lands were 

acquired, they were notified of the Project's 

construction schedule so that he could harvest his 

crop before the Project begin construction. As of 

December, B.E. 2566 (2023), all users have vacated 

the area. 

 

According to the SCA, the land acquisition had no 

impact on the landowners' well-being and even 

improved their livelihood.  All landowners indicated 

that since selling their land, they have a better living 

so, land purchase did not lead to physical and 

economic displacement. 

ADB’s Safeguard Requirement 3: 
Indigenous Peoples.  

The objective is to design and implement projects in a 

way that fosters full respect for Indigenous Peoples’ 
identity, dignity, human rights, livelihood systems, and 

cultural uniqueness as defined by the Indigenous 

Peoples themselves so that they (i) receive culturally 

appropriate social and economic benefits, (ii) do not 

suffer adverse impacts as a result of projects, and (iii) 

can participate actively in projects that affect them. 

PS 7: Indigenous peoples 

The implementation of the actions necessary to meet 

the requirements of this Performance Standard is 

managed through the client’s Environmental and 
Social Management System, the elements of which 

are outlined in Performance Standard 1. However, 

there is no universally accepted definition of 

“Indigenous Peoples.” The client may be required to 
seek inputs from competent professionals to 

From the ethnic group database of the Princess Maha 

Chakri Sirindhorn Anthropology Centre (Public 

Organization), it was found that Suphanburi Province 

has a total of 26 indigenous communities. However, 

it was not reported that any indigenous ethnic group 

communities were established in the area of Dham 

Bang Nang Buat District.  

 

COT also asked the village headman in the Project 

area regarding to the indigenous peoples who may 
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Compliance with Safeguard Requirement 3 entails 

conducting a Free, Prior, and Informed Consent (FPIC) 

process, involving meaningful consultations with 

Indigenous Peoples to obtain their consent before 

implementing projects that may impact them. The aim 

is to promote the active participation of Indigenous 

Peoples in project decision-making and protect their 

rights throughout the project lifecycle. 

ascertain whether a particular group is considered as 

Indigenous Peoples. 

live in Nong Krathum Sub-district and other sub-

districts in the study area. All of the village headmen 

explained that there are no indigenous peoples or 

other ethnic minority in the area, thus confirming the 

desk review information. As such, COT considers 

that ADB SP3 is not applicable for this project. 

Source: Consultants of Technology Company Limited, B.E. 2567 (2024) 

************************* 
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CHAPTER 5 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN AND SYSTEM 

 

5.1 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

 Based on the environmental and social impact assessment, the project 

development has some impacts during construction and operation phases. Breeze and Shine 

Power Co., Ltd. will be responsible for implementation of corresponding mitigation 

measures and monitoring programs in order to ensure that the project development during 

both phases will have impacts within an acceptable level.  

 

 The proposed measures and plans comprise the following; 

 

 (1) General measures, which are the mandatory measures established by lenders 

to ensure that the Project implementation will comply with the proposed measure and be 

reported to the relevant authorities; as well as the mitigation measures and monitoring 

programs will be as a condition in a contract to be implemented by a contractor, are 

presented in Table 5.1-1. 

 

 (2) Environmental and social prevention and mitigation measures for the 

construction phase and operation phase as presented in Table 5.1-2 to Table 5.1-3. The 

measures proposed cover the following environmental and social aspect: 

  - Air quality 

  - Noise 

  - Water quality and drainage 

  - Reflection and heat 

  - Biodiversity 

  - Socio-economics and public participation 

  - Gender-based violence and harassment 

  - Public health and safety 

  - Occupational health and safety 

  - Transportation 

  - Solid waste management 

  - Major hazard and emergency 

  - Land access/maintenance 

  - Green area and aesthetics 
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 (3) Environmental and social monitoring measures for the construction phase 

and operation phase as presented in Table 5.1-4 to Table 5.1-5. The following are aspects 

that need to be monitored, namely: 

  - Air quality 

  - Noise level 

  - Water use and effluent quality 

  - Socio-economics and public participation 

  - Occupational health and safety 

  - Transportation 

  - Solid waste management 
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General Environmental and Social Measures 

General Measures Location Duration Responsibility 

(1) Breeze and Shine Power shall stringently comply with the environmental and 

social prevention and mitigation measures and the environmental and social 

monitoring measures outlined in the IEE report. 

Project area and 

nearby communities 

Throughout project 

operation 

Breeze and Shine 

Power Co., Ltd. 

(2) The measures in this IEE report shall be incorporated as the minimum 

requirements into the contractor contract and strictly implemented to ensure 

operational effectiveness. 

Project area Throughout project 

operation 

Breeze and Shine 

Power Co., Ltd. 

(3) In case the results of environmental impact monitoring identify potential problems 

including community complaints due to the project implementation, the project 

shall report to lenders. 

Project area and 

nearby communities 
Throughout project 

operation 

Breeze and Shine 

Power Co., Ltd. 

(4) In case of any change in the project details resulting in changes to the measures, 

a request for changes shall be submitted prior to making any changes by 

submitting an addendum report presenting the details of specific parts which are 

relevant or impacted by such changes including justifications, a summary of the 

overall project implementation at present in comparison with the implementation 

after change, and a summary of the measure implementation in the past 3 years at 

the minimum (if any) for overall understanding and supporting the report 

consideration. 

Project area Throughout project 

operation 

Breeze and Shine 

Power Co., Ltd. 
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Environmental and Social Prevention and Mitigation Measures (Construction Phase) 

Aspect Measures Location Duration Responsibility 

1. Air quality 1. Water shall be sprayed over the construction area where topsoil is 

excavated, piles of construction materials, and access road to the 

construction site, at least twice a day (morning-afternoon) or as deemed 

appropriate for the weather conditions to maintain the ground surface 

moisture in order to prevent dust diffusion and reduce impacts on nearby 

communities. 

Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 2. Construction materials and equipment shall be orderly stored and any part 

which may cause dust diffusion shall be covered. 

Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 3. Regular inspection and maintenance shall be carried out for machinery and 

equipment used in the project to be in good condition and to reduce air 

pollution emissions. 

Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 4. Truck and wheels shall be washed and cleaned before the trucks leave the 

construction site so as to remove stone/gravel, mud or sand which may 

cause hazards and dirtiness on the road. 

Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 5. Limit vehicle speed on site to 30 km/h to assist reduce dust emissions 

caused by vehicle movement. 

Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 6. Waste burning on construction sites should be strictly prohibited. Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

2. Noise 1. The construction plan with activities which may be noisy shall be 

publicized to inform communities at least 2 weeks prior to construction. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 
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 2. Construction activities that may create noise impacts on the communities 

and living things in the surrounding area shall be only carried out during 

daytime, except those requiring continuous operations to complete. The 

community leaders in the area shall be informed at least 7 days prior to 

undertaking such activities. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 3. A noise barrier composed of steel with a thickness of 0.64 mm or more and a 

height of 2 meters, or other materials with equal efficacy, shall be installed along 

the fence line of a construction site near Ban Nong Hin School, 160 meters and 

Farm Dwelling, 300 meters, as close to the noise source as practicable. 

Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 4. Low-noise construction equipment and machines shall be used and 

maintained to always be in good working condition. 

Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 5. Reducing noise levels at the source by using pile cushion on the top of steel 

piles during pile driving to reduce noise. 

Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 6. Hearing protection equipment shall be provided for workers working in 

noisy areas and the general noise level shall be controlled to be within the 

standard value. 

Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

3. Water quality 

and drainage 

1. A temporary site office and workers’ camp, bathrooms and sanitary toilets 
shall be adequately provided for construction workers and shall be located 

at least 30 meters away from water bodies in order to prevent contamination 

by wastewater from activities in the temporary site office and workers’ 
camp flowing into nearby water bodies. 

Construction area 

and workers’ camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 2. Package onsite wastewater treatment system shall be installed for treating 

wastewater to meet the effluent standard prescribed by the authority before 

being discharged to the outside area. Discharge of untreated waste into 

receiving water bodies shall be prohibited and such wastewater or waste 

shall be pumped out for disposal or treatment in accordance with the 

government agency. 

Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 
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 3. 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 discharge to environment. 

Construction area 

and workers’ camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 4. If the contractor discharges treated waste or sewage outside into natural 

water sources or private areas, the contractor must obtain permission from 

relevant government agencies or landowner to ensuring that the discharged 

sewage will not have adverse environmental impacts in the future. In 

addition, the contractor shall provide a retention pond at worker’s camp and 
conduct water quality monitoring once a month to ascertain the water 

quality before discharging. 

Construction area 

and workers’ camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 5. Temporary drain ditches and a settling pond shall be constructed and 

completed within the first month of construction period so as to control 

wastewater discharge from construction activities and prevent impacts on 

the surrounding areas. The efficiency of temporary drain ditches shall be 

regularly inspected. If any damage is found, it shall be quickly repaired to 

be in good working condition. 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 6. Rainwater drainage channels must surround the worker accommodation 

area to prevent overflow into surrounding areas and they must be able to 

accommodate the volume of runoff. 

Construction area 

and workers’ camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 7. The direction of the rainwater drainage channels must flow towards a 

rainwater retention pit before being discharged into public water sources 

and should not flow into adjacent areas. 

Construction area 

and workers’ camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 8. Dumping of garbage or construction debris into drain pipes or public water 

sources shall be strictly prohibited. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 
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4. Reflection and 

heat 

1. Use anti-reflective coating on solar panels to reduce glare and minimize 

heat reflection 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 2. Implement ground-mounted solar panels at angles that minimize direct 

reflection towards neighboring communities or aviation paths. 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

5. Biodiversity 1. Prevent construction workers from harming the nests, eggs, and larvae of 

the protected species under the Wildlife Preservation and Protection Act, 

B.E. 2562 (2019), which are species with a conservation status of 

Vulnerable (VU) and Near Threatened (NT) according to ONEP (2020) and 

IUCN (2022-2) 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

6. Socio-economic 

and public 

participation 

1. Information relating to the construction plan shall be publicized and 

disseminated by installing publicity boards in the project site or other 

appropriate models in order to inform all the public and stakeholders at least 

7 days prior to construction. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 2. The project staff shall periodically visit nearby communities throughout the 

construction phase to inquire and listen to opinions about environmental 

impacts from the project construction activities so as to determine a 

guideline for mitigating impacts which may arise. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 3. A coordination center shall be set up to receive recommendations and 

complaints about disturbances from the project construction. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 4. In case of complaints by people about impacts from the project construction 

activities, the project shall immediately investigate and take remedial 

action. 

 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 
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 5. An environmental audit committee shall be set up so that communities can 

participate in the project implementation and community and environmental 

development in joint cooperation with the project. The committee membership 

shall, at least, comprise representatives of people, local government agencies, 

local educational institutes or academics, and the project owner. The number 

of committee members from the people sector shall be, at least, more than half 

of the total number of the committee members. Full description of the 

committee as per section 2.9 of the IEE report. Moreover, the committee’s 
work will be linked to the project management. The committee’s power and 
duties include, for example, receipt of complaints and consideration of 

compliance with the project’s measures, etc. In addition, the committee may 
carry on its duties in the operation phase. 

 The appointment of the committee shall be completed prior to commencing the 

project construction. If there is any constraint to the establishment of the 

committee in cooperation with communities and the committee cannot be set 

up according to the specified proportion, the project shall notify the OERC and 

set out measures to build good understanding and communicate the results of 

project implementation to the communities and the project’s stakeholders in 
the surrounding area via various public relations media such as documents, 

printed matter, personal media or information system, etc., and records of the 

project implementation throughout the project construction phase. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 6. Qualified local people shall be given first priority to be hired by posting job 

recruitment in front of the project area and camp site and coordinating with 

local leaders and village headman to publicize job positions. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 7. Establish Stakeholder Engagement Plan before the construction begins. The 

SEPs shall cover all stakeholder groups (e.g., project affected persons: 

stakeholders living within site, along right-of-way, construction campsite) 

and their expectations (e.g., energy fund, local labor employment). The SEP 

shall include general guidance for communicating and managing 

communities’ expectations. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 
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 8. Collaborate with communities to establish a Corporate Social 

Responsibility (CSR) plan to initiate and support community activities to 

be implemented during the construction phase, including:  

 - An environmental conservation plan, 

 - A social, child, and youth development plan, 

 - A health plan, and 

 - A cultural and tradition plan 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

7. Gender-based 

violence and 

harassment 

(GBVH) 

1. Establish policies on GBVH to safeguard workers and nearby community 

of the Project. 

Construction area, 

worker’s camp, and 
nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 2. Ensure gender-sensitive policies are in place, promoting equal opportunities 

for employment, training, and advancement. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 3. Make a project-specific commitment to provide employment and supply 

chain opportunities for local women. For example, in service cleaning 

contracts, no gender specific within local content requirements to ensure the 

inclusion and participation of women in these opportunities. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 4. Establish Corporate social responsibility (CSR) activities to ensure that all 

gender can be involved. 

Construction area 

and nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 5. Ensure that all facilities (restrooms, changing rooms) are safe, accessible, 

and respectful of privacy for all genders. 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 6. Conduct gender sensitivity training for all project work teams, managers, 

and contractors. This training aims to increase awareness of gender issues, 

promote inclusivity, and enhance understanding of the importance of 

gender equality in project implementation. 

Construction area, 

worker’s camp, and 
nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 
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8. Public health 

and safety 

1. Contractor shall prepare Construction Labor Management Plan (to cover 

labor related requirements for contractors, influx management and 

community impacts, labor camps conditions and management). 

Construction area, 

worker’s camp, and 
nearby 

communities 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 2. Establish measures on community health as follows: 

 - Require contractors to comply with the measures of the Ministry of 

Public Health and other laws related to strict epidemic control. 

 - Supervise and control contractors to strictly adhere to agreements, 

including monitoring camps, residences, random drug testing, waste 

separation in the worker’s camp, and closely controlling the behavior of 

construction workers to prevent nuisances in neighboring communities. 

 - Inform the number of construction workers as information in the 

preparation of public health facilities in the area before starting work 

and in case of illness or accident. 

 - Coordinate with local health agencies to provide personal hygiene 

education, information on communicable diseases, and personal care for 

construction workers of all levels. 

 - Conduct training in regulations, health, and infectious disease 

prevention. 

 - Establish a routine for keeping the area clean and hygienic, involving 

daily cleaning by the staff and regular check-ups by company personnel. 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 3. Life and asset safety measures shall be established as follows: 

 - The Project shall provide strictly supervise the entrance and exit to the 

construction site. 

 - The boundaries of the construction workers’ camp and construction site 
shall be clearly demarcated. 

 - Use strict security system in the construction workers’ camp. 

 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 
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  - In the event that the construction workers’ camp is close to a 
community, workers’ behavior shall be closely supervised to prevent 
disturbance and annoyance. 

 - A register of migrant labor and foreign labor shall be established. 

   

 4. Contractor shall manage the workers’ camp environment to have the 
following facilities. 

 - Clearly display signs indicating residential areas. 

 - Equip sturdy and secure fences around the residential areas. 

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

residential areas. 

 - Provide adequate parking spaces for the number of residents. 

 - Provide security systems and closed-circuit television. 

Worker’s camp Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 5. Provide clean and sufficient water for worker consumption. Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 6. Drinking water for workers must be clean. 

 - If bottled water is provided, the manufacturing company must meet the 

quality standards for drinking water as required by the law or 

international standards. 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

  - 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. 

   

 7. Containers for storing drinking water must be tightly sealed and regular 

cleaning must be carried out consistently. 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 
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9. Occupational 

health and safety 

1. Occupational safety management shall be arranged in a systematical and 

efficient manner in conformity with the requirements of occupational 

safety, health and environment law relating to construction. 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 2. Warning signs indicating the perimeter of the project construction zones 

shall be installed in clearly visible and easily recognizable places. 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 3. The construction site shall be proportionally divided into construction zone, 

daytime rest zone, machinery and equipment storage zone, and unused 

material and equipment storage zone. 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 4. First aid kits including an ambulance or contact number of nearby medical 

facilities having an ambulance for emergency shall be provided. In addition, 

first aiders shall be routinely provided at the construction site and 

construction workers’ camp, and ready for transporting an injured person to 

nearby hospitals at all times. 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 5. Ensure that personnel capable of providing first aid are stationed in the area 

at all times to facilitate the prompt transfer of injured individuals to nearby 

medical facilities. 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 6. Contractors are required to prepare Construction Health and Safety Plan 

before the commencement of construction. 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

10. Transportation 1. Contractor shall prepare traffic management plant before the construction 

begins. 

Construction area,  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 2. Warning signs or signals shall be put in place and clearly visible during 

daytime and nighttime at least 100 meters before reaching the construction 

site. 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 
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 3. Drivers relating to all types of construction shall be trained and supervised 

to stringently comply with traffic rules. 

Construction area 

and transportation 

route  

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 4. If construction activities cause any damage to signboard, traffic light or road 

surface, repair shall be urgently conducted. 

Construction area Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

11. Solid waste 

management 

1. Waste bins must be categorized, such as organic waste, general waste, 

recyclable waste, and hazardous waste, and they must have tightly sealed 

lids and be sufficient in size for the amount of waste. 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 2. Designate a location for waste storage prior to disposal. Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 3. Workforce training in waste management, which includes handling, sorting, 

storing, and disposing of various sorts of waste. 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 4. Waste receptacles shall be sufficiently provided for waste generated by workers 

at various places in the construction site and worker camp and coordination 

shall be made with the relevant local agency for waste disposal. 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 5. In case the construction activities have hazardous waste having the 

characteristics and properties as prescribed in the Notification of Ministry 

of Industry on Disposal of Waste or Unusable Materials B.E. 2566 (2023), 

the agency permitted by the Department of Industrial Works shall collect 

hazardous waste for proper disposal. Operating procedure for segregation 

of hazardous waste shall be established and training provided for relevant 

workers to inform them of the prohibition against waste dumping in drain 

ditches, drain pipes and water bodies near the construction site. 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

12. Major hazard  1. Contractor shall prepare Emergency Preparedness and Response Plan 

before the beginning of the construction. 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 
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 2. Conduct regular drills for fire evacuation and firefighting plans within 1 

year of occupancy and annually thereafter following the initial drill. 

 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 3. 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). 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

 4. Implement an alarm system capable of signaling emergencies to cover the 

entire area. 

Construction area 

and worker’s camp 

Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 

13. Land 

Maintenance 

1. Develop Site Maintenance to manage legacy cropping and vacating site, 

and avoidance of new encroached activities (such as grazing) and 

mechanism to handle possible future claims by former users or others. 

Construction area  Throughout 

construction 

phase 

Breeze and Shine 

Power Co., Ltd. 
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Table 5.1-3 

Environmental and Social Prevention and Mitigation Measures (Operation Phase) 

Aspect Measures Location Duration Responsibility 

1. Water quality 1. Water Use 

 In case groundwater is used, the agency’s permit conditions shall be 
strictly adhered to, by specifying actual volume of water pumped in 

comparison with the permitted volume (Expressed in cubic meter per 

month). 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 2. Stormwater Drainage 

 2.1 Stormwater discharge rate from the retention pond or the project 

area shall be controlled not to exceed the runoff rate in the area before 

the project development. 

 2.2 Plant grass or ground cover to reduce soil erosion. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 3. Maintenance of Wastewater Treatment System 

 Wastewater treatment system shall be maintained to have sufficient 

capacity for treatment of the project’s total wastewater volume 
including sludge to be in compliance with the standard prior to being 

discharged to the outside of the project or reused within the project 

area. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

2. Socio-

economic and 

public 

participation 

1. Opportunities for project visits should be given to the communities 

so as to ease concerns. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 2. A complaint receiving plan shall be put in place, specifying channels 

for complaints, steps and duration of problem solving including 

responsible persons together with a chart clearly showing the 

procedure. In case remedial actions have not yet been completed, the 

complainant shall be notified of the progress every 7 days. 

Project area and 

nearby 

communities 

Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 



IEE REPORT 

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

5-16 CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

Aspect Measures Location Duration Responsibility 

 3. A person shall be assigned to be responsible for the project’s public 
relations and shall participate in public relations activities undertaken 

with communities including follow-up of complaints, disturbances 

and annoyances arising due to the project. 

Project area and 

nearby 

communities 

Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 4. Information shall be disseminated and publicized regarding the 

project details and compliance with the Code of Practice so as to 

inform the local communities and the joint committee. Opportunities 

shall be offered for the communities to participate in the project 

monitoring throughout the project operation period; 

Project area and 

nearby 

communities 

Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 5. Community relation activities shall be supported and promotion of 

community activities shall be undertaken to build good relation with 

the local communities; 

Project area and 

nearby 

communities 

Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 6. An environmental audit committee shall be set up so that 

communities can participate in the project implementation and 

community and environmental development in joint cooperation with 

the project. The committee membership shall, at least, comprise 

representatives of people, local government agencies, local 

educational institutes or academics, and the project owner. The 

number of committee members from the people sector shall be, at 

least, more than half of the total number of the committee members. 
Full description of the committee as per section 2.9 of the IEE report. 

Moreover, the committee’s work will be linked to the project 
management. The committee’s power and duties include, for 
example, receipt of complaints and consideration of compliance with 

the project’s measures, etc. In addition, the committee may carry on 

its duties in the operation phase. 

  

Project area and 

nearby 

communities 

Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 
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  The appointment of the committee shall be completed prior to 

commencing the project construction. If there is any constraint to the 

establishment of the committee in cooperation with communities and 

the committee cannot be set up according to the specified proportion, 

the project shall notify the OERC and set out measures to build good 

understanding and communicate the results of project 

implementation to the communities and the project’s stakeholders in 
the surrounding area via various public relations media such as 

documents, printed matter, personal media or information system, 

etc., and records of the project implementation throughout the project 

operation phase. 

   

 7. If it is proven that damage has resulted from the project operation, 

the appointed joint committee shall have power and duty to consider 

compensation for the damage. 

Project area and 

nearby 

communities 

Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 8. Collaborate with communities to establish a Corporate Social 

Responsibility (CSR) plan to initiate and support community 

activities to be implemented during the operation phase, including:  

 - An environmental conservation plan, 

 - A social, child, and youth development plan, 

 - A health plan, and 

 - A cultural and tradition plan 

Project area and 

nearby 

communities 

Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

3. Occupational 

health and safety 

1. EHS division shall implement and maintain site ESMS. Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 2. The work plan established for the project’s risk areas shall be 
followed and a guideline shall be defined for risk prevention and 

mitigation in each area. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 
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 3. The relevant laws, occupational health and safety requirements or 

other relevant and current labor laws shall be complied with. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 4. Training in occupational health and safety shall be adequately 

provided and suitable for the nature of work such as: 

 - Fire drills and proper use of firefighting equipment; 

 - Rules and regulations on working in danger areas; 

 - Inspection of workplace safety; 

 - Training in use of personal protective equipment; 

 - Prevention of danger from machinery, heat and electricity; and 

 - Working at heights of 2 meters or higher 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 5. Regular inspection of warning systems shall be conducted every year. Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 6. Establish and implement project emergency action plan. Emergency 

action plan exercises shall be carried out within the project area. The 

plan may be divided into 3 levels based on the severity of emergency. 

There must be channels for coordination to request assistance from 

external agencies. The plan shall have operational procedures and 

responsible persons clearly designated as well as frequency of drills 

and exercises as prescribed by law. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 7. Regular inspection of the working condition shall be carried out for 

equipment, machinery and electrical system. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 
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 8. The operation of electrical system in the plant shall be in compliance 

with technical principles or recognized standards. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 9. Regular inspection and safety certification shall be carried out for 

electrical system in the plant every year in accordance with the 

criteria prescribed by law. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

4. Solid waste 

management 

1. Collection and transport of damaged or expired equipment for 

disposal shall be carried out in accordance with the Notification of 

the Ministry of Industry on Disposal of Waste or Unusable Materials 

B.E. 2566 (2023) or the latest law in force and shall comply with the 

following guidelines. 

Store waste at the 

project area 

before arranging 

proper disposal 

Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

  - In case of export of waste for management in other countries, the 

export shall be carried out in accordance with the law governing 

hazardous substances and international requirements. When the 

operation is completed, the ERC shall be informed within 30 days 

after the waste export for management in other countries. 

Store waste at the 

project area 

before arranging 

proper disposal 

Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

  - In case of waste management in the country, hazardous waste shall 

be disposed in secure landfills or by incineration in a hazardous 

waste incinerator. 

Store waste at the 

project area 

before arranging 

proper disposal 

Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 2. Regular inspection of waste storage shall be carried out to prevent 

any impact which may arise from waste contamination or dispersion. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 3. Damaged PV panels shall be gathered in waste storage facility before 

the disposal. Their disposal method shall be in accordance with the 

Announcement of Ministry of Industry regarding the Management of 

Waste and Unused Materials, B.E. 2566 (2023). 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 
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5. Major hazard 1. The Project shall prepare Emergency Preparedness and Response 

Plan before the beginning of the operation. 
Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 2. Conduct regular drills for fire evacuation and firefighting plans 

within 1 year of occupancy and annually thereafter following the 

initial drill. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 3. 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). 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 4. Implement an alarm system capable of signaling emergencies to 

cover the entire area. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

6. Green area and 

aesthetics 

1. The environmental impact prevention and correction measures shall 

be followed. Green areas shall be maintained and when dead plants 

are found, they shall be replaced with new plants to ensure the 

sustainability of green areas. Perennial trees shall be mainly 

considered and planted in the project’s green areas as appropriate. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

 2. Herbicide use in the Project area is prohibited. Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 

7. Land access 1. Ensure that access to public road for local communities is not 

restricted for landlocked area. 

Project area Throughout 

operation 

phase 

Breeze and 

Shine Power 

Co., Ltd. 
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Table 5.1-4 

Environmental and Social Monitoring Programs (Construction Phase) 

Aspect Parameters Measuring Method Location Period & Frequency Responsibility 

1. Air quality - 24-hr average total suspended 

particles (TSP) 

- 24-hr average particulate matter 

smaller than 10 micrometers in 

diameter (PM-10) 

- Wind direction and wind speed (at 

least 1 station) 

- TSP and PM-10: 

Gravimetric-High Volume 

Method or methods accepted 

by Pollution Control 

Department. 

- Wind direction and speed by 

using wind speed & direction 

recording meter. 

3 monitoring points 

A0: Construction site 

A1: Ban Nong Hin 

School  

A2: Nong Krathum 

Sub-district Health 

Promoting Hospital 

- Twice a year 

throughout the 

construction phase 

- Conduct sampling 

for 5 consecutive 

days and cover both 

working days and 

weekends 

Breeze and 

Shine Power 

Co., Ltd. 

2. Noise level - 24-hr equivalent continuous noise 

level (Leq 24-hr) 

- Background noise level (L90) 

- Day-night average noise level (Ldn) 

- Maximum noise level (Lmax) 

- International Organization 

for Standardization 

(ISO1996) or the methods 

specified by Pollution 

Control Department 

3 monitoring points 

N0: Construction site 

N1: Ban Nong Hin 

School  

N2: Nong Krathum 

Sub-district Health 

Promoting Hospital 

- Twice a year 

throughout the 

construction phase 

- Conduct sampling 

for 7 consecutive 

days and cover both 

working days and 

weekends 

Breeze and 

Shine Power 

Co., Ltd. 

3. Effluent quality - pH 

- BOD5 

- Suspended Solid 

- Sulfide 

- Total Dissolved Solid 

- Settleable Solids 

- Oil & Grease 

- TKN 

- Fecal Coliform Bacteria 

- Measurement methods will 

be in compliance with the 

Notification of the Ministry 

of Industry regarding 

Industrial Effluent Standards 

B.E. 2560 (2017) and the 

Notification of Ministry of 

Natural Resources and 

Environment regarding 

Industrial Effluent Standards 

for Industrial Plants, 

Industrial Estates and 

Industrial Zones B.E. 2559 

(2016)   

Retention pond at 

worker’s camp 

- If the contractor 

discharges treated 

waste or sewage 

outside into natural 

water sources or 

private area, the 

Project shall conduct 

water quality 

monitoring once a 

month 

Breeze and 

Shine Power 

Co., Ltd. 
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Aspect Parameters Measuring Method Location Period & Frequency Responsibility 

4. Socio-

economic and 

public 

participation 

- Complaints from the communities 

about the project with method and 

duration of remedial action 

- Record Construction area - Prepare a summary 

of monthly data  

- Report the data 

every year 

Breeze and 

Shine Power 

Co., Ltd. 

 - Joint activities undertaken by the 

project together with the local 

communities 

- Record Construction area - Prepare a summary 

of monthly data  

- Report the data 

every year 

Breeze and 

Shine Power 

Co., Ltd. 

 - The environmental audit 

committee’s performance 

- Record Construction area - Report the data 

every year 

Breeze and 

Shine Power 

Co., Ltd. 

5. Occupational 

health and safety 

- Accident statistics specifying causes 

and nature of accidents, health 

impact, number of injured or 

deceased workers including 

problem-solving methods and 

recommendations 

- Record Construction area - Prepare a summary 

of monthly data  

- Report the data 

every year 

Breeze and 

Shine Power 

Co., Ltd. 

6. Transportation - Daily record the number of types of 

vehicles and time to enter the 

project construction area 

- Record the number of truck 

transporting material and equipment  

- Statistical record of accidents 

occurred from transportation 

including cause, location, time, and 

preventive measures for every 

accident. 

- Record  Construction area and 

transportation route 

- Everyday 

throughout 

construction phase 

Breeze and 

Shine Power 

Co., Ltd. 
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Aspect Parameters Measuring Method Location Period & Frequency Responsibility 

7. Solid waste 

management 

- Record type, volume of waste and 

disposal method 

- Record  Construction area - Prepare a summary 

of monthly data  

- Report the data 

every year 

Breeze and 

Shine Power 

Co., Ltd. 
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Table 5.1-5 

Environmental and Social Monitoring Programs (Operation Phase) 

Aspect Parameters Measuring Method Location Period & Frequency Responsibility 

1. Water quality      

1.1 Water use - The water volume used in the 

project for comparison with the 

volume permitted by the 

permitting agency 

- Problems and obstacles from the 

project’s water use 

- Record Project area - Every 6 months Breeze and Shine 

Power Co., Ltd. 

1.2 Effluent 

discharge 

- Water balance chart 

- The data on wastewater treatment 

system and effluent discharges 

- Record Project area - Prepare a summary of 

monthly data 

- Report the data every year 

Breeze and Shine 

Power Co., Ltd. 

2. Socio-

economic and 

public 

participation 

- Complaints from the communities 

about the project with method and 

duration of remedial action 

- Record and prepare a report Project area 
- Prepare a summary of 

monthly data 

- Report the data every year 

Breeze and Shine 

Power Co., Ltd. 

 - Joint activities undertaken by the 

project together with the local 

communities  

- Record and prepare a report Project area - Prepare a summary of 

monthly data 

- Report the data every year 

Breeze and Shine 

Power Co., Ltd. 

 - The environmental audit 

committee’s performance 

- Record and prepare a report Project area - Once a year Breeze and Shine 

Power Co., Ltd. 

3. Occupational 

health and safety 

- Accident statistics specifying causes 

and nature of accidents, health 

impact, number of injured or 

deceased workers as well as 

remedial actions and 

recommendations 

- Record  Project area - Prepare a summary of 

monthly data 

- Report the data every year  

Breeze and Shine 

Power Co., Ltd. 
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Aspect Parameters Measuring Method Location Period & Frequency Responsibility 

 - Inspection results of electrical system 

in the plant and safety 

certification for electrical system in 

the plant 

- Record and prepare a report Project area - Report the data every year Breeze and Shine 

Power Co., Ltd. 

 - Results of fire and emergency 

drills 

- Record and prepare a report Project area - Report the data every year Breeze and Shine 

Power Co., Ltd. 

 - Inspection results of warning 

systems and fire protection and 

suppression equipment 

- Record and prepare a report Project area - Report the data every year Breeze and Shine 

Power Co., Ltd. 

4. Solid waste 

management 

- Record type, volume of waste and 

disposal method 

- Record by using record form 

of the Department of 

Industrial Works (Form Sor 

Kor) 

Project area - Report the data every year Breeze and Shine 

Power Co., Ltd. 
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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 Breeze and Shine Power Co., Ltd. ERP 

shall cover emergency incidents that may occur in the construction sites during the 

construction of the Project components and in the project area during operation phase. The 

emergency incidents could have adverse impacts on the environment, and on health and 

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

 

5.2.1 ERP for Construction Phase 

 During the construction phase, emergency situations associated with the project 

will cover the fire incident. The environmental, health, and safety division shall be 

responsible for developing a site-specific ERP which shall be placed in the site’s 
emergency response/procedures binder kept in the facility control room. 

 

 (1) Construction Incident 

  The contractor must provide the following welfare amenities in the 

construction area in compliance with the Ministry of Labor’s regulations on the provision 

of welfare facilities in establishments, B.E. 2548 (2005): 

  • Medical supplies and basic first-aid equipment. 

  • A nursing room and a nurse on duty during work hours 

  • Vehicles ready to transport staff in the event of an emergency. 

  As a result, if an accident occurs at work, there will be equipment and 

medical supplies on hand, a technical nurse, as well as workers trained in first aid to address 

minor injuries. Vehicles are on standby to transfer patients who need to be referred for 

additional treatment. 

 

 (2) Fire Incident 

  A fire prevention and suppression plan that is to be  prepared by EPC 

Contractor must be complied with the Ministerial Regulation on the Standard for 

Administration and Management of Occupational Safety, Health and Environment in 

relation to Fire Prevention and Control B.E. 2555 and the Ministerial Regulation of the 

Ministry of Labor on the prescribing of Standard for administration and management of 

occupational safety, health and environment and workplace environments about the fire 

prevention and prevention (No.2), B.E. 2561; and must be concurred by the project 

developer. According to the laws, the fire prevention and suppression plan must contain at 

least the following plans. 
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5.2.2 ERP for Operation Phase 

 During the operation phase, emergency situations associated with the project will 

cover the fire incident. The environmental, health, and safety division shall be responsible 

for developing a site-specific ERP which shall be placed in the site’s emergency 

response/procedures binder kept in the facility control room. 

 

5.2.2.1 Fire Incident 

 

 (1) Risk Area 

  1) Solar Panel 

  2) Transformer 

  3) Battery room 

  4) Electrical equipment 

 

 (2) Responsibility 

 

  1) EHS Division 

   - Determining the required level of fire prevention and necessary 

control. 

   - Tracking the training requirements. 

   - Organizing and training for all members of Emergency Response Team. 

   - Inspect all firefighting equipment and maintain as per 

manufacturer’s recommendations. 
   - Develop the fire response plan. 

   - Develop the site-specific evacuation plan. 

State Details of plan 

Before fire incident Fire prevention campaign plan 

Training plan 

Inspection plan 

During fire incident Fire suppression plan 

Fire evacuation plan 

Relief plan (to be continued after fire incident) 

After fire incident   Relief plan (continued from during fire incident state) 

Reform plan  
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  2) Emergency Response Team 

   - Immediately respond to a small fire preventing a major emergency. 

   - Perform both offensive and defensive activities with the use of 

protective equipment as per National Fire Protection Association 

(NFPA) requirements. 

  3) All Employees 

   - Constantly alert for fires hazards. 

   - Eliminate fires hazards. 

   - Understanding the locations of fire extinguishers and alarm 

systems within the project. 

   - Participate in the evacuation drill at least annually. 

 

 (3) Fire Protection Rules 

  1) Know the location of all the fire extinguishers, fire hoses and other fire 

protection equipment in working area. 

  2) Know how to use all the fire protection equipment in working area. 

  3) Know the location of all fire exits in working area.  

  4) Report all fired to the control room immediately. 

  5) Obey “NO SMOKING” signs. Smoking permitted only in designated 
areas. 

  6) Fire equipment is for fire use only and must not be disturbed or used 

for any other purpose. 

 

 (4) Fire Response Rules 

  1) In the event that a fire does start, to ensure prompt and proper operator 

actions, thereby minimizing the severity of the fire and extent of damage. 

  2) A formal qualification program for plant operators, maintenance 

personnel shall be implemented to ensure proper fire prevention, 

firefighting and reporting techniques. 

  3) Firefighting will not be done at the risk of injury to the employees 

involved. At any time, a fire appears to be spreading and the situation 

can’t be controlled, back out and wait for the fire department assistance. 
  4) Inspection and maintenance of all firefighting equipment and protective 

clothing shall be performed monthly and the proper documentation 

maintained. 
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 (5) Fire Response Plan/Fire Prevention Plan shall set forth procedures, step 

by step, of the actions that each employee is to take in the event of a fire including; 

  1) Immediate action upon the discovery of a fire 

  2) Establish who, how and when the in-house and local emergency 

personnel should be contacted 

  3) Method of notifying employees, main emergency response team, and 

response team members of the fire 

  4) Method of determining mustering location and means of taking attendance 

for the main emergency response team, response team members, and all other employees 

  5) Actions to be taken in the event of personnel injury 

  6) Actions to declare the end of the state of emergency 

  7) Follow-up actions 

 

5.2.2.2 Evacuation 

 (1) The Environment, Health & Safety Division shall be responsible for developing 

site-specific evacuation plan addressing multiple evacuation routes throughout the site. 

 (2) All employees shall muster at pre-assigned locations and attendance will be 

taken by the Environment, Health and Safety Division, or if the Environment, Health and 

Safety Division Personnel is not present, the HR & Admin Division Personnel. 

 (3) Evacuation Routes shall be posted throughout the site. 

 (4) Planned evacuation drills shall be conducted at least once per year and 

documented. All persons in the plant must participate. 

 

5.2.2.3 Emergency Plan Drill 

 Emergency plan drill is the preparatory drill for an emergency incident for the 

personnel and equipment. The drill follows the fire prevention plan of each unit. The drill 

for Emergency Level 1  will be organized at least once a year with an assessment of each 

drill to continuously improve the efficiency of the emergency plan. 

 

5.3 MONITORING AND REPORTING 

 Apart from the general measures (as shown in Table 5.1-1) which set for ensuring 

the implementation of the proposed mitigation measures and monitoring program; and 

reporting. The Project will involve the representative of communities situated within 3-

kilometer radius from the Project site, government agencies, and a qualified expert to 

participate in monitoring activities as Environmental Impact Monitoring Committee. The 

details of committee member, qualification of the members, terms and roles of the 

committee, and power and duties of the committee is addressed in Section 2.9 and Table 

5.1-2 under the economic, social and public participation aspect. 
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 Besides, Breeze and Shine Power Co., Ltd. is a subsidiary of Gulf Energy 

Development PCL. (GED) which has established Environmental and Social Management 

System (ESMS) to apply to a project life cycled owned and managed by GED and its 

subsidiaries starting from feasibility study, project development to operation for the 

management of environmental, social, health and safety risk and opportunities.  

 

 Monitoring and reporting are a part of ESMS framework which requires the staff 

at appropriate level in the organization to monitor the environmental and social (ES) 

performance to measure continual improvement and ensure compliance with the measures 

by taking the following actions.  

 

 (1) Site Level 

  1) Conduct routine inspections to monitor the effectiveness of operating 

procedures being implemented and compliance 

  2) Plan and perform ES monitoring program (or hire a third party to 

perform) regularly as required by the regulations such as air emissions, discharge, ambient 

noise, etc.). 

  3) Report the performance against the group ES targets to the Corporate 

ES function at the frequency of agreed timeline. 

  4) Conduct an investigation and deploy preventive and corrective actions 

when non-conformities arise from the inspection, monitoring and target achievements. 

 

 (2) Corporate Level 

  1) Review and analyze the group ES performance and make 

recommendations for continual improvement (including benchmarking and definition of 

group ES target). 

  2) Report ES performance to external stakeholders as required by the 

obligations.  

  3) Consider conducting a Group ES data verification program to ensure 

the completeness, accuracy and reliability of data so that ES performance is transparently 

disclosed. 
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5.4 MITIGATION MEASURES REGARDING TRANSMISSION LINE 

 The project 115 kV TL is being constructed and will be operated and maintained 

by the PEA who owns the TL. The potential risks and impact from the installation and 

operation of these power lines are therefore managed by the PEA. The PEA chooses a 

contractor from an officially approved contractor list to undertake the construction 

activities for the project.  The construction contract includes requirements for the contractor 

to comply with applicable environmental, health, safety laws and regulations as well as 

PEA’s own guidelines. PEA’s team, including project manager and supervisor, will carry 
out regular supervisory inspection of the construction works and identify non-compliances, 

EHS issues or community impacts the need to be addressed. PEA has weekly construction 

progress meetings with their contractor, in which they can raise any issues and agree on 

corrective actions.  

 

 The Project’s Grievance Redress Mechanism is open to all to raise concerns and 
grievances relating to the Project. Community members, including those along the TL route 

are aware of the project GRM. Where the Project receive complaints and grievances related 

to the TL construction activities or the construction contractor, the Project will 

communicate these to PEA for evaluation and resolution. It is also noted that the PEA have 

their own GRM (as described in Section 7.3) through which communities can raise their 

issues and concerns relating to the TL to PEA directly. The PEA will be the designated 

authority to communicate with affected communities to resolve issues relating to TL.  

 

 The Project will ensure close coordination with PEA to gather relevant 

information relating to TL impacts, issues and mitigation measures implemented to the 

extent possible, which will be included in the Project’s reports to lenders on any and all 

reported grievances. 

 

**************************** 

 

 

 

[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.] 
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CHAPTER 6 

STAKEHOLDER ENGAGEMENT 

 

6.1 INTRODUCTION 

 Stakeholder engagement is a crucial process whereby residents, government 

agencies and sensitive receptors in the study area are informed about Project-related 

information, provide feedback, express concerns of affected parties, and offer suggestions 

to minimize impacts. This stands as a key factor in an effective impact assessment process. 

Based on the information and approaches set out in this section of the IEE, a detailed 

Stakeholder Engagement Plan will be developed for the Project. 

 

 Breeze and Shine Power Co., Ltd. has a plan to develop Breeze and Shine Solar 

Power Plant Project, which incorporates ground-mounted PV technology with a battery 

energy storage system. The Project recognizes that stakeholder engagement is an important 

process, through which people in the study area receive information about the Project, 

express concerns, and offer suggestions. The one-way and two-way communication, 

initiated from the early stage, will assist the Project owner in incorporating valuable 

information to refine and tailor the Project details according to community concerns. 

 

 For a non-combustion power plant with an installed capacity of 10 megawatts or 

more, the targeted stakeholder engagement must encompass an area with a radius of at least 

3 kilometers from the Project boundary. The designated area for conducting public 

participation for the Project is illustrated in Figure 6.1-1. Stakeholder engagement for the 

Project also includes the Transmission Line route in the RoW of existing public roads, 

where the Provincial Electricity Authority (PEA) will be responsible for construction and 

related impacts and communications. 

 

6.2 STAKEHOLDER ANALYSIS, INFORMATION DISCLOSURE AND 

CONSULTATION 

 Stakeholder engagement is the key activity for this project to enable participation 

from the parties concerned, and in particular to enable effective impact prevention and 

mitigation. There are 3 steps to be conducted for stakeholder engagement namely 

stakeholder analysis, stakeholder information disclosure and consultation. A description of 

each step is elaborated in the following sections. 
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Figure 6.1-1 The Study Area  
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6.2.1 Stakeholder Analysis 

 Analysis of stakeholder/community readiness was done as a desktop exercise 

prior to conducting the information gathering meetings as Project pre-engagement efforts. 

Next, the Project organized a meeting to gather opinions from the public and stakeholders 

who are affected or interested in the Project. This was focused on the relation to conduct 

of environmental studies and preparing a preliminary Project report. The purpose was to 

provide detailed Project information to relevant government agencies and community 

leaders in the vicinity areas within a 3-kilometer radius from the Project boundary. At this 

time, Transmission Line stakeholders were not yet directly involved. Stakeholder 

engagement activities to date are illustrated in Figure 6.2.1-1. 

 

 The first stage in engaging stakeholders is to identify the key stakeholders who 

will be consulted and involved. Based on Safeguard Policy of ADB, IFC Performance 

Standards, Equator Principles 4, and Public Participation guideline of the Office of Natural 

Resources and Environmental Policy and Planning (ONEP), the stakeholder categories 

were developed into the following board stakeholder groups: 

 (1) Affected Parties: Local communities related communities’ leaders within a 

3-kilometer radius from the Project boundary, parties using or adjacent to 

the Transmission Line in the RoW of existing public roads, previous 

landowners and users, which may include all or some of the following: 

  - Community leaders and people in each of the project study 

communities; 

  - Women and vulnerable groups; 

  - Key community members, including community elders and spiritual 

leaders; and 

  - Key interest groups including religious leaders. 

 (2) Authorizing Agencies 

 (3) Relevant government agencies: These are at different levels such as 

regional, provincial, district and local agencies, which may be involved in 

the project implementation or provide services to the people impacted by 

the Project. 

 (4) Special or Environmentally Sensitive Areas, which includes temples, 

hospitals and schools. 

 (5) Mass Media 

 (6) General Interest Parties, which may include non-government organizations, 

academics, or interested individuals, for example.   
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Implementation Procedure Implementation Activity 

 

Channels for providing information to the public: 

1) Directly engage in meetings/forums to promote the Project, solicit 

opinions, and receive suggestions from community leaders and 

relevant organizations.  

2) Display Project information and an invitation to the public 

consultation forum on notice boards of government agencies and 

community centers. 

 

 

3) Disseminate a preliminary CoP report at key locations, including: 

 - Project’s construction site 

 - Energy Regulatory Commission Office: Regional Office 

 - Provincial Industry Office 

 - District offices and local administrative organization offices 

within a radius of at least 3-kilometer from the Project 

boundary 

 - Sub-district administrative offices, community head's offices, 

and community halls within a radius of at least 3-kilometer 

from the Project boundary 

 - Schools, religious institutions, community parks, and markets 

within a radius of at least 3-kilometer from the Project 

boundary 

4) Send letters with documents and invitations to relevant 

organizations and community leaders. 

5) Open pre-registration for interested participants of the public 

consultation forum. 

 

Organize a public consultation forum to explain Project details and 

gather public opinions, and provide channels for receiving opinions, 

including: 

1) During the forum proceedings 

2) Comment forms (in case of inability to express opinions directly) 

3) Post-meeting evaluation forms 

 

Social media, electronic media, internet, postal services, telephone, 

fax, electronic mail, local newspaper, community radio, and the 

information system network of the Office of Energy Regulatory 

Commission (OERC). 

 

Summary the details as follows: 

1) Information about the participants providing opinions 

2) Records of opinions from participants 

3) Environmental impact prevention and mitigation measures of the 

Project 

 

 

Announcement locations include: 

1) Project’s construction site 

2) Energy Regulatory Commission Office, Regional Office 9 

(Kanchanaburi) 

3) Provincial Industry Office 

4) District offices and local administrative organization offices 

within a radius of at least 3-kilometer from the Project boundary 

5) Sub-district administrative offices, community head's offices, and 

community halls within a radius of at least 3-kilometer from the 

Project boundary 

6) Schools, religious institutions, community parks, and markets 

within a radius of at least 3-kilometer from the Project boundary 

 

Social media, electronic media, internet, postal services, telephone, 

fax, electronic mail, local newspaper, community radio, and the 

information system network of the Office of Energy Regulatory 

Commission (OERC). 

 

Approach to the consideration process. 

Remark: Implementation procedure according to the Energy Regulatory Commission (ERC), regards listening to 

opinions and creating understanding with the public and stakeholders (B.E. 2565 (2022)) 

Figure 6.2.1-1 Stakeholder Engagement Implementation Procedure  

Provide detailed Project information, study 

results, environmental impact prevention and 

mitigation measures, and monitoring measures. 

Disseminate Project details to create 

understanding about the Project, within no less 

than 15 days. 

Organize one opinion-gathering forum to explain 

Project details and gather opinions from the 

public and stakeholders who are affected. 

Continuously receive additional comments for no 

less than 15 days after the opinion-gathering 

forum is concluded. 

Compile and finalize the summary of opinion-

gathering results within 30 days from the opinion-

gathering forum. 

Continuously disseminate reports of summarizing 

opinion-gathering results for a period of no less 

than 15 days. 

Provide an opportunity for affected parties to 

express their comments or objections regarding 

the summary of opinion-gathering results within 

30 days from the date of report dissemination. 

Office of Energy Regulatory Commission (ERC) 
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 The specific stakeholders, their roles in the IEE and subsequent implementation 

process are presented in Table 6.2.1-1. This does not yet include stakeholders specific to 

the Transmission Line area. 

 

Table 6.2.1-1 

Project’s Stakeholder 

Stakeholder group Sub-group List 

1. Affected Parties  

(Residents and 

community leaders 

within a 3-kilometer 

radius from the 

Project boundary) 

Doem Bang Nang Buat 

District, Suphanburi 

Province  

(2 Sub-districts, 9 

communities) 

Nong Krathum Sub-district Municipality 

- Moo 1 Ban Non Krathum 

- Moo 2 Ban Non Krathum 

- Moo 3 Ban Nong Po 

- Moo 5 Ban Nong Kok 

- Moo 6 Ban Nong Na 

- Moo 7 Ban Nong Ing Phing 

- Moo 8 Ban Nong Hin 

Bo Kru Sub-district Administrative Organization 

- Moo 3 Ban Nong Chanuan 

- Moo 4 Ban Lad 

 Dan Chang District, 

Suphanburi Province 

(1 Sub-district, 2 

communities) 

Nong Makhamong Sub-district Administrative 

Organization 

- Moo 1 Ban Nong Makhamong 

- Moo 7 Ban Sabuakum 

2. Project owner  

/Consultant 

Project owner Breeze and Shine Power Company Limited 

Legal agencies with the 

license for report 

preparation 

Consultants of Technology Company Limited 

(COT) 

3. Authorizing  

Agencies 

Approving/authorizing 

agencies responsible for 

reviewing the report 

- Office of Energy Regulatory Commission  

- Office of Energy Regulatory Commission, 

Regional Office 9 (Kanchanaburi) 

- Department of Industrial Works 

4. Government  

Agencies 

Regional agencies - Environment and Pollution Control Office 5 

(Nakhon Pathom) 

 Provincial agencies - Suphanburi Provincial Office of Natural 

Resources and Environment 

- Suphanburi Provincial Industry Office 

- Suphanburi Provincial Energy Office 

  - Suphanburi Provincial Public Health Office 

- Suphanburi Office of Public Work and Town 

& Country Planning 

- Supahnburi Provincial Disaster Prevention 

and Mitigation Office 

- Suphanburi Provincial Electricity Authority 

- Suphanburi Provincial Public Relations Office 

 District agencies - Doem Bang Nang Buat District Office 

- Doem Bang Nang Buat District Health Office 

- Doem Bang Nang Buat Agricultural 

Extension Office 

- Doem Bang Nang Buat District Community 

Development Office 

- Doem Bang Nang Buat Provincial Electricity 

Authority 

- Doem Bang Nang Buat Provincial 

Waterworks Authority 

- Doem Bang Nang Buat Police Station 

- Doem Bang Nang Buat Hospital 

- Dan Chang District Office 

- Dan Chang District Health Office 

- Dan Chang Agricultural Extension Office 
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Stakeholder group Sub-group List 

- Dan Chang District Community Development 

Office 

- Dan Chang Provincial Electricity Authority 

- Dan Chang Provincial Waterworks Authority 

- Dan Chang Police Station 

Local agencies - Nong Krathum Sub-district Municipality 

Office 

- Bo Kru Sub-district Administrative 

Organization Office 

- Nong Makhamong Sub-district 

Administrative Organization Office 

- Nong Krathum Sub-district Heath Promoting 

Hospital 

- Ban Lad Sub-district Heath Promoting Hospital 

- Bo Kru Sub-district Heath Promoting Hospital 

- Nong Makhamong Sub-district Heath 

Promoting Hospital 

5. Private Sector 

Organizations in 

Environmental 

Conservation, 

Development 

Organizations, 

Educational 

Institutions/Religious 

Institutions 

Educational Institutions - Nong Hin School 

- Ban Nong Po Early Childhood Development 

Center 

Religious Institutions - Wat Nong Hin 

Women Club - Nong Krathum Sub-district’s women club 

- Nong Makhamong Sub-district’s women club 

- Bo Kru Sub-district’s women club 

Village Health 

Volunteers 

- Nong Krathum Sub-district’s Community 
Health Volunteers 

- Nong Makhamong Sub-district’s Community 
Health Volunteers 

- Bo Kru Sub-district’s Community Health 
Volunteers 

 Occupation Group - Ban Nong Krathum Ancient Weaving Group 

- Mongkol Nimit Incense Sticks 

 Vulnerable Group - Vulnerable Groups (e.g. elderly, persons with 

disabilities, and ethnic groups, others). 

6. Mass Media Local and central mass 

media 

- 

7. General Interest 

Parties 

General public 

interested in the Project 

- General public 

 

6.2.2 Information Disclosure 

 

 (1) Information Disclosure Techniques 

  The Project has several techniques to build relationships with stakeholders, 

gather information from stakeholders, consult with stakeholders, and disseminate project 

information to stakeholders. The main approaches consistss of: 

  1) One-way Communication 

   - Project brochure: Disclosure of the Project information to 

disseminate to stakeholders. 

   - Offline and Online Publishing: Disclosure of the Project 

information through various channels such as Visiting to send an invitation to attend a 

meeting, Announcements to display information in public places, Website and Facebook 
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page of the consultant company and Google Drive documents at the first step of 

consultation. 

   - In relation to land acquisition plan and process, Gulf’s personnel 
also carried out direct consultation with individual landowners during B.E. 2564 (2021) -

2565 (2022) 

 

  2) Two-way Communication 

   - Publicize the project: Meeting with stakeholder to publicize the 

Project information through the community relations officers of the project. 

   - Pre-engagement meeting: Disclosure of the Project information to 

a group of stakeholders, allow stakeholders to provide their views on targeted baseline 

information, build a relationship with communities, and record responses. The audience 

included the community leaders from Nong Krathum Sub-district, Bo Gru Sub-district, 

Nong Makhamong Sub-district and the representative from the relevant government 

agencies. The Project has conducted this meeting on May 23, B.E. 2566 (2023). 

   - Public meetings: Disclosure of the Project information to a large 

group of stakeholders, especially the communities including the vulnerable group, the 

occupation group, the village health volunteers, the women club, etc., and allow the group 

to provide their views and opinions, build a relationship with the communities, especially 

those affected, distribute non-technical information, and facilitate meetings with 

PowerPoint presentations and related documents. The Project has conducted this meeting 

on June 21, B.E. 2566 (2023). 

   - Opinion survey: In December B.E. 2566 (2023), the Project used 

and opinion survey form after the Public Meetings, to gather their opinions and concerns 

to develop the project. The results of this survey are presented in the sections below. 

 

 (2) Stakeholders Consultation  

  Stakeholders Consultation activities have been arranged based on the 

guideline developed by the Energy Regulatory Commission (ERC), regards listening to 

opinions and creating understanding with the public and stakeholders, particularly when 

considering the issuance of a license to operate electricity generation (B.E. 2565 (2022)). 

The objective of consultation activities is to listen and understand the opinions of the 

communities and stakeholders affected within the 3-kilometer radius from the Project area 

boundary is a process undertaken with the following steps; 

  1) Complying with the guidelines from Regulation of the Energy 

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

summarizing Project details, action plans, and environmental impact prevention and 

mitigation measures as required by the Energy Regulatory Commission (ERC). 

  2) Notifying the schedule and location for receiving opinions to the 

Energy Regulatory Commission (ERC) and relevant parties at least 15 days prior to the 

opinion-receiving session. 

  3) Continuously disseminating Project information for a minimum of 15 

days before commencing the public participation process. This information must be 

presented openly and accessible to the public and stakeholders as determined by the Energy 

Regulatory Commission (ERC). 

  4) Implementing a registration system to facilitate advanced registration 

for opinions by the public, stakeholders, and relevant agencies. This process should be 

convenient and can be conducted through online channels via QR Code as indicated in the 

meeting invitation documents. 

  5) Publicizing information to the public and stakeholders using suitable 

methods, such as social media, local newspaper, community radio, and the information 

system network of the Energy Regulatory Commission (ERC). 

  6) Conducting a forum to receive opinions with target groups including 

residents and affected parties, community leaders, relevant government agencies, educational 

institutions, and mass media (if available). This should encompass both those residing or working 

within the Project area and the 3-kilometer radius study area from the Project site. During these 

sessions, Project information should be presented, and the attendees should be given the 

opportunity to express opinions, concerns, and adequate suggestions. 

  7) Ensuring that there are ongoing and additional channels for opinion 

submission for at least 15 days through various mediums such as social media, electronic 

media, website, postal service, telephone, fax, electronic mail, local newspaper, community 

radio, and the information system network of the Energy Regulatory Commission (ERC). 

  8) Compiling a summary report of the opinions received and completing 

it within 30 days from the end of the opinion-receiving process. 

  9) Publicizing the summary report of opinions received by openly 

presenting it at a location accessible to the public and stakeholders as determined by the 

Energy Regulatory Commission (ERC). This should occur consistently for a duration of at 

least 15 days. Furthermore, it provides an opportunity for the public and stakeholders to 

present their opinions or suggestions regarding the report within 30 days from the day of 

the summary report is published. 
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6.3 RESULTS FROM STAKEHOLDER ENGAGEMENT 

 

6.3.1 Pre-engagement Process 

 A pre-engagement meeting was conducted on May, B.E. 2566 (2023) by COT 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. Further details are 

elaborated below. 

 

6.3.1.1 Notifying the Schedule and Venue before Meeting 

 The Project sent invitations to participate in the meeting (Appendix 6-1), along 

with the Project brochure, to inform and disseminate detail of Project’s information to the 
relevant stakeholders (Appendix 6-2). In addition, the Project has displayed informational 

signboard and invitations to the meeting venues in public places and community areas. 

These actions were carried out between May 16-17, B.E. 2566 (2023), as communication 

channels for receiving feedback and pre-registration for participation were implemented, 

as shown in Table 6.3.1.1-1, Table 6.3.1.1-2 and Figure 6.3.1.1-1. 

 

 Project information was disclosed in the stakeholder engagement activities in Thai 

language (Appendix 6-3) including supporting maps. The project information disclosed in 

the activities cover following contents; 

 - Project background 

 - Project features sus as location of site and project type 

 - Core project facilities 

 - Project work plan 

 - Scope of the CoP study 

 - Stakeholder engagement plan 

 - Impact assessment and mitigation measures 

 - Environmental impact prevention and correction measures and the impact 

monitoring measure 
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Table 6.3.1.1-1 

Communication Channels for Receiving Feedback and Pre-registration for Meeting 
Details Methods Activities 

1. Advance registration - Sending invitation letters to 

participate in the information 

session along with enclosed 

response forms indicating the 

intention to participate. This can 

also include pre-registration 

through an online Google Form. 

Channels for advance registration 

include: 

- Phone 

- Fax 

- Line Application 

- Email 

2. Dissemination of 

advance registration 

documents and 

community notice 

boards 

- Dissemination of Project 

information in Project brochure. 

Locations for disseminating 

documents and posting notices will 

be posted include: 

1) District office in the study area. 

2) Local administrative organization 

office in the study area. 

3) Sub-district administrative office, 

community head's office, and 

community hall in the study area. 

4) Schools, religious institutions, 

community parks, and markets in 

the study area (such as Wat Nong 

Hin, Ban Nong Hin School, Ban 

Nongpo Child Development 

Center). 

Remark: Community parks and Market location was not found in the study area within a 3-kilometer radius 

of the Project boundary. 

 

Table 6.3.1.1-2 

List of Dissemination Locations 
1. Doem Bang Nang Buat District Office 

2. Dan Chang District Office 

3. Nong Krathum Sub-district Municipality  

4. Bo Kru Sub-district Administrative Organization Office 

4. Nong Makhamong Sub-district Administrative Organization Office 

6. Nong Hin School 

7. Ban Nong Po Early Childhood Development Center 

8. Wat Nong Hin 

9. Moo 1 Ban Nong Krathum, Headman’s Office 

10. Nong Krathum Sub-district, Community Headman’s Office (Moo 2 Ban Nong Krathum) 
11. Nong Krathum Sub-district’s Guardhouse 

12. Moo 3 Ban Nong Po, Headman’s Office 

13. Moo 3 Ban Nong Po, Multipurpose Hall 

14. Moo 5 Ban Nong Kok, Headman’s Office 

15. Moo 5 Ban Nong Kok, Multipurpose Hall 

16. Moo 6 Ban Nong Na, Headman’s Office 

17. Moo 7 Ban Nong Ing Phing, Headman’s Office 

18. Moo 7 Ban Nong Ing Phing, Multipurpose Hall 

19. Moo 8 Ban Nong Hin, Headman’s Office 

20. Moo 8 Ban Nong Hin, Multipurpose Hall 

21. Bo Kru Sub-district, Community Headman’s Office 

22. Moo 3 Ban Nong Chanuan, Headman’s Office 

23. Moo 4 Ban Lad, Headman’s Office 

24. Moo 4 Ban Lad, Multipurpose Hall 

25. Nong Makhamong Sub-district, Community Headman’s Office 

26. Moo 1 Ban Nong Makhamong, Headman’s Office 

27. Moo 1 Ban Nong Makhamong, Multipurpose Hall 

28. Moo 7 Ban Sabuakum, Headman’s Office 
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Doem Bang Nang Buat District Office Dan Chang District Office 

  

 

 

 

 

 

 

 

Nong Krathum Sub-district Municipality Nong Krathum Sub-district, Village Headman’s 
Office 

 

 

 

 

 

 

 

 

 

Moo 8 Ban Nong Hin, Headman’s Office Moo 7 Ban Nong Ing Phing, Multipurpose Hall 

Figure 6.3.1.1-1 Posting Public Invitations for Meeting in Public Places and Community Areas 
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6.3.1.2 Pre-engagement Meeting 

 

 (1) Meeting Schedule 

  The Project organized a pre-engagement meeting on Tuesday, May 23, B.E. 

2566 (2023), from 9 a.m. to 12 p.m., at the meeting room of Nong Krathum Sub-District 

Municipality, Doem Bang Nang Buat District, Suphanburi Province (Figure 6.3.1.2-1). 

The sequence of the meeting is as follows 

  09:00 a.m. – 09:20 a.m.: Registration 

  09:20 a.m. – 09:40 a.m.: Opening the meeting by the Nong Krathum  

       Sub-district Municipality Mayor 

  09:40 a.m. – 10:30 a.m.: Presentation of project details, scope of study, 

and project plan by Environmental expert from 

the consulting company (Appendix 6-4) 

  10:30 a.m. – 12:00 p.m.: Listening to comments, suggestions, concerns, 

and addressing queries 

  12:00 p.m.:   Meeting conclusion 

 

 (2) Summary of Participant Details and Numbers 

  The meeting was attended by 43 attendees, consisting of Representatives 

from Government Agencies (48.8%), Community leaders and residents (34.9%), 

Occupation Group and Community Health Volunteers (4.7% equally) Religious 

Institutions, Educational Institutions and Women Club (2.3% equally). The details are 

presented in Table 6.3.1.2-1. 

 

Table 6.3.1.2-1 

Summary of Participants in the Pre-engagement Meeting 

on Tuesday, May 23, B.E. 2566 (2023), from 9 a.m. to 12 p.m.,  

at the Meeting Room of Nong Krathum Sub-District Municipality 

Detail Male Female Total 
Percentag

e 

1. Government Agencies 12 9 21 48.8 

2. Community leaders and residents 9 6 15 34.9 

3. Religious Institutions 1 0 1 2.3 

4. Educational Institutions 1 0 1 2.3 

5. Occupation Group 1 1 2 4.7 

6. Women Club 0 1 1 2.3 

7. Community Health Volunteers 2 0 2 4.7 

Total 26 17 43 100 
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Register Opening the meeting by the Mayor of  

Nong Krathum Sub-district 

  

Meeting Atmosphere Lecturer Presentation 

  

Expressing Opinions Expressing Opinions 

Remark:  The consulting company has obtained permission to use the images for educational purposes, 

including dissemination in various Project activities, as has been completed. 

Figure 6.3.1.2-1 Pre-engagement Meeting on Tuesday, May 23, B.E. 2566 (2023) 
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 (3) Summarization of Feedbacks, Clarifications, and Impact Prevention 

and Mitigation Measures 

  After the presentation, participants were encouraged to express their 

opinions and suggestions during the meeting. Three channels were provided for expressing 

opinions and suggestions: 

  Channel 1:  Expressing opinions verbally during the meeting proceedings. 

  Channel 2: Providing additional comments in the question form. 

  Channel 3: Sharing opinions through the post-meeting evaluation form. 

 

  In this regard, from the meeting, it was found that there were 8 attendees 

who verbally expressed their opinions in the meeting room. Additionally, there was 1 

attendee who provided further comments using the question form provided by the Project. 

These comments summarized the questions, explanations, and suggestions for the Project, 

as shown in Table 6.3-2. 

 

Table 6.3.1.2-2 

Summary of Questions/Suggestions and Clarifications from Pre-engagement Meeting  

on Tuesday, May 23, B.E. 2566 (2023), from 9 a.m. to 12 p.m.,  

at the Meeting Room of Nong Krathum Sub-District Municipality 

Question/Suggestion Clarification 

(1) Project Implementation  

1. The Project has acquired certain land parcels that 

are not within the presented Project area. Can the 

community use these acquired lands for 

cultivation, and should there be clear 

notification? (Moo. 8’s village headman)  

- Community is allowed to utilize land until the end 

of B.E. 2565 (2022). Because if the project starts 

to develop the area in the future There may be an 

impact on agricultural products that have not yet 

been harvested. However, the project will 

continue to install signs to clearly show the 

boundaries of the project area. 

2. The Project's construction site was previously 

agricultural land, which could function for 

rainwater storage. How can the community be 

assured that flooding won't become an issue in 

the area after the Project's establishment? 

(Suphanburi Provincial Office of Natural 

Resources and Environment) 

- The project has minimal changes to the original 

land conditions, mainly involving mounting 

structures with limited alterations to the 

landscape. Therefore, the project won't 

significantly affect water drainage in the vicinity. 

3. How does the project manage deteriorating solar 

panels or batteries? (People of Nong Krathum 

Sub-district) 

- If solar panels or batteries deteriorate or 

malfunction, the project will follow procedure 

indicated in the Ministry of Industry's 

announcement on the disposal of hazardous or 

non-operational materials, B.E. 2548 (2002). 

Authorized agencies will handle proper disposal. 

4. If there are public areas exist in the project, can 

the community continue to trespass public areas? 

(People of Nong Krathum Sub-district) 

- If there is public areas present in the project area, 

the community can still utilize area as usual. 

5. Can the project consider constructing water 

storage pond to prevent flooding on neighboring 

areas? (Deputy Mayor of Nong Krathum Sub-

district) 

- The Project doesn't alter water drainage within the 

area. However, the Project will present data and 

study results in future meetings. 
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Question/Suggestion Clarification 

6. Can the Project include the design of water 

storage pond within its area to assist in reducing 

heat and maintaining solar panel efficiency? 

(Suphanburi Provincial Energy Office) 

- The Project acknowledges this issue and will 

consider it for future actions. 

7. During land surveys, if public areas are 

discovered, can community leaders notify the 

local administrative office, Doem Bang Nang 

Buat District, for awareness? (Deputy District 

Chief of Doem Bang Nang Buat District) 

- The Project acknowledges this concern. 

8. There are community areas adjacent to the 

Project that haven't been purchased. This could 

pose issues to the project in the future? (Deputy 

Mayor of Nong Krathum Sub-district) 

- The Project acknowledges this concern and will 

consider it for future actions. 

9. If public areas exist in the project area, the project 

should provide a 6-meter buffer zone from public 

roads for community benefits? (Deputy Mayor of 

Nong Krathum Sub-district) 

- The Project acknowledges this concern and will 

consider it for future actions. 

(2) Environmental and Health Impact  

1. During the process of cleaning solar panels, how 

can the community be assured that no chemicals 

or cleaning agents are used? If there is an impact 

on the environment impacts, what measures does 

the project have? (Deputy District Chief of Doem 

Bang Nang Buat District) 

- Cleaning solar panels involve removing dust and 

particles to ensure their optimal performance. 

This process is often facilitated by rainfall during 

the rainy season. Cleaning activities occur 

approximately twice a year or as per 

environmental conditions. Only tap water is used 

for cleaning, without any chemical substances. 

2. Because the project size is large, community 

members might feel concerned about potential 

impacts, such as increased heat or altered weather 

patterns. Can the project provide scientifically 

referenced information to alleviate these 

concerns? (Suphanburi Provincial Office of 

Natural Resources and Environment) 

- The consulting company will conduct further 

research and present it at the next meeting. 

3. Concerns arise about the effects of reflected light 

and heat on the south-facing community due to 

the Project's solar panel placement. Can the 

Project consider designing the panel layout to 

minimize potential impacts on the community? 

(Suphanburi Provincial Energy Office) 

- The southern side of the project area is 

agricultural and doesn't have community areas or 

residences. Additionally, there will be a distance 

between the project boundary and the area of solar 

panel installation. Also, consideration will be 

given to planting trees alongside the community 

areas which help addressing potential visual 

impacts as well. 

4. Concerns are raised about impacts during the 21-

months construction phase, especially regarding 

traffic and noise. Can the Project communicate 

with the community about the potential impacts 

during this period? (Suphanburi Provincial 

Energy Office) 

- The 21-month timeline starts from the design 

phase to grid connection. There are about 6 

months of equipment transportation and 

construction-related activities that might generate 

noise. Nonetheless, the project has a 

comprehensive environmental measure to address 

all potential impacts. 

5. Even though the Project will not alter the ground 

beneath the solar panels, could rainwater impact 

the surrounding area due to water runoff from the 

panels? (People of Nong Krathum Sub-district) 

- The Project has minimal alteration to the ground 

condition. Rainwater from cleaning the solar 

panels may flow into the ground, but this occurs 

only in the limited area where the solar panels are 

located. 

6. Requesting adjustments to the landscape around 

the Project for aesthetic enhancement and the 

addition of green spaces to mitigate temperatures 

within the Project area. (Nong Krathum Sub-

district Headman) 

- The Project will consider adjusting the landscape 

in areas that won't affect the solar panel 

performance. 

7. The transportation of construction materials 

might impact the roadways near the community. 

(Dan Chang Provincial Waterworks Authority) 

- The Project will study this concern and 

incorporate it into future Project measures. 
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Question/Suggestion Clarification 

8. Concerns about dust and particulate matter, 

particularly PM-2.5. (Deputy District Chief of 

Doem Bang Nang Buat District) 
 

- Dust and particulate matter generated from 

construction activities are coarse particle which is 

easily settle to the ground. As for PM-2.5, the 

project has conducted preliminary studies on local 

data to assess environmental impacts in the future. 

(3) Socio-economic and Public Participation  

1. Request the project gathers opinions from each 

community in the study area, not limited to 

community leaders, to ensure a comprehensive 

reflection of the community's viewpoints toward 

the Project. (Deputy District Chief of Doem Bang 

Nang Buat District) 

- The project's current meeting is aimed at project 

awareness and initial feedback. In subsequent 

stages, the project will provide more opportunities 

for direct community input through various 

groups. Community representatives will be 

invited to participate as well. 

2. Besides contributing to the Power Development 

Fund1, how will the project support the 

community? Concerns arise that once 

operational, it might be challenging to contact 

project personnel. (Deputy Mayor of Nong 

Krathum Sub-district) 

- The project has community liaison officers in the 

area. Direct coordination with the community is 

possible. Additionally, an Environmental Audit 

Committee will be formed in collaboration with 

the community, and future community activities 

will be budgeted accordingly. 

 

 

3. How much budget will be allocated for 

community development from the Power 

Development Fund, and will there be a 

continuous contribution over time? (People of 

Nong Krathum Sub-district) 

- The Project will contribute to the fund during 

construction at a rate of 50,000 Baht/MW/year, 

and during operation at a rate of 1 Satang/unit of 

production/month. The fund will be allocated for 

the ongoing development of the community 

around the Project area, following the regulations 

of Energy Regulatory Commission. 

4. Request the project to establish a process to 

address community complaints during the 

construction phase. ()Suphanburi Provincial 

Energy Office) 

- The project has already set up a procedure to 

address complaints. 

5. Concerns that the community's way of life might 

change due to the Project, as agricultural areas 

are transformed into solar panel installations. 

(Nong Krathum Sub-district Headman) 

- The Project acknowledges this concern and will 

consider it in the further planning process. 

6. It's suggested that the Project provides complete 

information to neighboring communities and 

increases its outreach beyond a 3-kilometer 

radius. (Deputy District Chief of Doem Bang 

Nang Buat District) 

- The Project will continue its efforts in this 

direction. 

 

  

 
1 The “Power Development Fund (the Fund)” has been set up under the Office of the Energy Regulatory Commission (ERC) pursuant to the Energy Industry 

Act, B.E. 2550 (2007). The fund is categorized into three categories based on the amount of money contributed: Large Fund with an annual contribution 

exceeding 50 million Baht., Medium Fund with an annual contribution ranging from 3 to 50 million Baht., and Small Fund with an annual contribution 

not exceeding 3 million Baht. Local residents in areas surrounding a power plant can take part in the Fund operation by various means, i.e. (1) apply to be 
a member of the Community Development Committee (CDC), (2) propose community projects via a public forum at village or sub-district level, (3) 

participate in the operation of a community project with a budget not exceeding 300,000 Baht, and (4) follow-up community project implementation and 

receive benefits from such projects in their localities. In addition, they can give their opinions on the improvement of rules and regulations pertaining to 

the Fund operations, issued by the ERC and the OERC. (Source: ERC Annual Report, 2019) 
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 (4) Recommendations, Concerns, and Mitigation Measures from  

Post-meeting Evaluation Form 

   From the post-meeting evaluation forms, there were a total of 39 

respondents to the evaluation form (90.7% from 43 attendees). The results can be 

summarized as follows; 

 

  1) General Information of Respondents 

   The respondents were predominantly male (66.7%) and female 

(33.3%). In terms of representation, most respondents were government agency 

representatives (64.1%), followed by community/village representatives (30.8%) and 

educational institutions representatives (5.1%) respectively. 

 

  2) Information Acknowledgment 

   (a) Information Acknowledgment about the Project 

    The respondents predominantly received project information for the 

first time (59.0%) and knew the information before (41.0%). Most of them knew from 

community leaders (57.1%) and project officer (23.8%) details as shown in Table 6.3.1.2-3 

 

Table 6.3.1.2-3 

Channels for Receiving Project Information 

Detail Number of respondents Percentage 

- Community leaders 12 57.1 

- Project officer 5 23.8 

- Government Agency 2 9.5 

- Cousin/Neighbors/ 1 4.8 

- Project Brochure 1 4.8 

Total 21 100.0 

Remark: multiple answers allowed 

 

   (b) Dissemination of Project Information 

    The respondents predominantly agreed that additional project 

information should be publicized (97.4%) and the information was complete and sufficient 

(2.6%), as shown in Figure 6.3.1.2-2. 

 

   (c) Additional Information that would like to Acknowledge 

    The respondents predominantly would like to acknowledge the 

Project’s measures (23.2%), followed by advantages and disadvantages of implementing 
the project (18.5%), Project detail and knowledge about the solar electricity generation 

(16.6% equally) details as shown in Table 6.3.1.2-4 
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Figure 6.3.1.2-2 Dissemination of project information 

 

Table 6.3.1.2-4 

Additional Information that would like to Acknowledge 

Detail 
Number of 

respondents 
Percentage 

- Project’s measures 35 23.2 

- Advantages and disadvantages of implementing the project 28 18.5 

- Project detail 25 16.6 

- Knowledge about the solar electricity generation 25 16.6 

- Safety 22 14.6 

- Project Plan  10 6.5 

- Other 6 4.0 

Total 151 100.0 

Remark: multiple answers allowed 

 

    (d)  Format of Project Information Disclosure 

      The respondents predominantly suggested notifying the project 

information through community leaders (26.0%), followed by conducting the meeting (24.0%) 

and through the government agency (19.2%) details as shown in Table 6.3.1.2-5 

 

Table 6.3.1.2-5 

Format of Project Information Disclosure 

Detail Number of respondents Percentage 

- Through community leaders 27 26.0 

- Conducting the meeting 25 24.0 

- Through the government agency 20 19.2 

- Announcement in the public area 19 18.3 

- Directly notified documents 12 11.5 

- Other 1 1.0 

Total 151 100.0 

Remark: multiple answers allowed 
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   3) Environmental Impact Study 

    (a)  Suitability of Project Location and Technology 

      Most respondents thought that the project location and 

technology were appropriate (53.8%), followed by inappropriate (20.5%) unsure (15.4%) 

and no comments (10.3%) as shown in Figure 6.3.1.2-3. 

    (b) Understanding of the scope of environmental studies 

      The respondents predominantly understand the scope of 

environmental studies (77.0%), followed by not quite understand (12.8%) unsure and no 

comments (5.1% equally) as shown in Figure 6.3.1.2-4. 

    (c)  Concerns regarding Project Location, Technology and 

the Understanding of the scope of environmental studies 

      The respondents predominantly have a concern (79.5%), 

followed by unconcern (15.3%) unsure and no comments (2.6% equally) as shown in Figure 

6.3.1.2-5. The issues that respondents were concerned about were air quality (31.9%), 

transportation and solid waste (16.7% equally) details as shown in Table 6.3.1.2-6 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.3.1.2-3 Suitability of Project Location and Technology 
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Figure 6.3.1.2-4 Understanding of the Scope of Environmental Studies 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.3.1.2-5 The Concerns regarding Project Location, Technology and  

Understanding of the scope of Environmental Studies 
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Table 6.3.1.2-6 

The Concerns regarding Project Location, Technology  

and Understanding of the Scope of Environmental Studies 
Detail Number of respondents Percentage 

- Air Quality 23 31.9 

- Transportation 12 16.7 

- Solid waste 12 16.7 

- Water usage 8 11.1 

- Wastewater 8 11.1 

- Noise 6 8.3 

- Other 3 4.2 

Total 72 100.0 

Remark: multiple answers allowed 

 

  4) Additional suggestions 

 

   (a) Environmental Study 

    - Carry out a survey of soil conditions including water and air 

quality within a 3 kilometers radius from the project boundary. 

   (b) Public Participation 

    - Please strictly follow the proposed measures, especially during 

the construction period. 

    - Please provide knowledge to the people about project details 

and various impacts. 

    - Please listen to the opinions of the people surrounding the project. 

    - The project should inform the people or community leaders 

within the area and nearby areas periodically about the progress 

of the project. 

   (c) Project Implementation 

    - Solutions and impacts on cultivation during construction and 

operation period. 

    - The project should provide a plan to deal with future problems. 

    - The project should plant trees around the project. 

    - The project should follow up on construction activity to reduce 

complaints that may occur especially in the areas of transportation 

and annoyance. Including the preparation of project coordination 

officers who people can report problems at all times. 

    - The solid waste management during construction period. 
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6.3.1.3 Dissemination of Summary Report on Pre-engagement Meeting 

 The Project has carried out the preparation of a summary report on the  

pre-engagement meeting and disseminated by sending a letter along with the  

pre-engagement meeting's summary report to relevant agencies and community leaders within 

a 3-kilometer radius of the Project boundary (Appendix 6-5). Additionally, the summary 

report was also disseminated at the community board and local government offices in the study 

area (Figure 6.3.1.3-1). This process was conducted between June 2-3, B.E. 2566 (2023). 

 

  

Doem Bang Nang Buat District Office Dan Chang District Office 

  

Nong Krathum Sub-district Municipality Moo 8 Ban Nong Hin, Multipurpose Hall 

  

Moo 8 Ban Nong Hin, Headman’s Office Moo 7 Ban Nong Ing Phing, Multipurpose Hall 

Figure 6.3.1.3-1 Dissemination of the Summary Report in Public Places and 

Community Areas 
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6.3.2 Stakeholder Engagement Process 

 

6.3.2.1 Document Preparation prior to Commencing Public Meeting 

 The Project has followed Regulation of the Energy Regulatory Commission: 

Criteria for Preparing Code of Practice Report and Monitoring Report for the operation of 

electricity production, B.E. 2565 (2022), and Regulation of the Energy Regulatory 

Commission: Opinion Hearing and Understanding with the Public and Stakeholders for the 

issuance of a license of electricity production, B.E. 2565 (2022). Detail of the Project's 

information is as summarized in Table 6.3.2.1-1. 

 

Table 6.3.2.1-1 

Summary of Project Details for Public Meeting 
Topic Detail 

1. Project Description 

1.1 Project Name - Breeze and Shine Solar Power Plant Project 

1.2 Licensee Name - Breeze and Shine Power Company Limited 

1.3 Project Location and the 

Study Area 

- Breeze and Shine Solar Power Plant Project is located in Nong 

Krathum Sub-district, Doem Bang Nang Buat District, Suphanburi 

Province, Thailand (within the jurisdiction of Nong Krathum Sub-

district Municipality). The Project area covers approximately 

1,051.96 rai. 

- The Project study area covers a radius of 3 kilometers from the 

Project boundary, including 1 province, 2 districts, 1 sub-district 

municipality, 2 sub-district administrative organizations, and 11 

communities, as follows: 

Nong Krathum Sub-district Municipality 

- Moo 1 Ban Non Krathum 

- Moo 2 Ban Non Krathum 

- Moo 3 Ban Nong Po 

- Moo 5 Ban Nong Kok 

- Moo 6 Ban Nong Na 

- Moo 7 Ban Nong Ing Phing 

- Moo 8 Ban Nong Hin 

Bo Kru Sub-district Administrative Organization 

- Moo 3 Ban Nong Chanuan 

- Moo 4 Ban Lad 

Nong Makhamong Sub-district Administrative Organization 

- Moo 1 Ban Nong Makhamong 

- Moo 7 Ban Sabuakum 

2. Reason and Necessity of the 

Project 

- Breeze and Shine Power Co., Ltd. plans to develop the Breeze 

and Shine Solar Power Plant, a solar power generation Project 

utilizing photovoltaic (PV) technology or solar panel systems 

installed on the ground-mounted and combined with battery energy 

storage systems. The generated electricity will be sold to the 

government in line with the policy supporting alternative energy 

sources. Solar energy is a clean and renewable energy source that 

can be utilized without causing environmental pollution and can 

contribute to long-term energy stability. The development of the 

Project is determined under the scope of preparing a Code of Practice 

(CoP) and an Environmental and Safety Assessment (ESA) report 

for Project operation permission. 

3. Duration of Project 

construction and operation/ 

Operating budget 

- The overall Project development period is 21 months, including 

9 months for preparatory activities such as design, CoP and ESA 

report preparation, and obtaining relevant agency licenses, followed 

by around 12 months for construction and testing of the electricity 
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Topic Detail 

production and distribution system. The Project's operational phase 

is estimated to last around 25 years. 

- The estimated budget for Project implementation is 

approximately 6.5 billion Baht.  

4. Benefit of the Project The Project benefits include: 

1. Environmental benefits in terms of energy security and overall 

environmental stability through increased electricity production 

capacity from renewable energy sources, reducing electricity 

production from fossil fuels that contribute to greenhouse gas 

emissions, in line with government policies. 

2. Contribution to the power development fund as per the Energy 

Regulatory Commission's regulations. 

3. Property and land taxes, as well as signage taxes. 

4. Job creation, economic growth, and local economic 

development. 

5. Community development and improved quality of life through 

social and community activities. 

5.      Summary of Description 

5.1 Installed Capacity - The power plant will have an installed capacity of 144.000 

MWAC (199.456 MWP), generating approximately 334.904 

gigawatt-hours per year (GWh/year) of electricity.  

5.2 Type of Power Plant - Non-combustion power plant. 

5.3 Component and Technology - 329,680 monocrystalline silicon photovoltaic (PV) modules, 

605-Watt model. 

- 480 units of outdoor string inverter, 300-kW model. 

- 1 unit of transformer, 90 MVA. 

- 1 unit of transformer, 3.437 MVA. 

- 42 units of battery energy storage system (BESS), 2.752 MWh. 

5.4 Fuel - Electricity generation from solar energy, installed on the ground 

along with battery energy storage systems. 

5.5 Source of Water Use - The Project shall receive water from the regional water supply at 

the Dan Chang branch for internal use within the Project. 

5.6 Electricity Generation 

Process 

 
 - The process of electricity generation will start with sunlight, 

which consists of electric magnetic waves, interacting with solar 

panels made of semiconductors. This interaction creates particles 

with positive and negative charges that move in opposite directions. 

The movement of these charged particles generates direct current 

(DC) electricity. This DC electricity is then sent to an inverter to 

convert it into alternating current (AC) electricity, which is further 

transformed into high-voltage electricity by a transformer and then 

fed into the transmission lines for supply to EGAT. 

- Additionally, the Project includes a Battery Energy Storage 

System (BESS), which serves to store excess electricity generated 

within batteries. During periods of low electricity production, the 

stored electricity within the batteries is released into the transmission 

lines for supply to EGAT. This ensures a continuous and stable 

supply of electricity. 
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Topic Detail 

5.7    Pollution and Management 

5.7.1 Air Pollution Construction Phase 

- Significant air pollution during the construction phase arises 

from the transportation of construction materials and solar panels. 

This leads to the dispersion of dust and particles on roads, as well as 

other air pollutants from the use of machinery and vehicles for 

material transportation and solar panel installation. To prevent dust 

dispersion, the Project mandates the regular spraying water onto the 

construction area and entrance road at least twice a day (morning and 

afternoon), or as suitable according to weather conditions. 

Additionally, vehicles leaving the construction area are required to 

be cleaned to minimize the dispersion of dust, gravel, soil, or sand 

within and around the Project area. 

Operation Phase 

- The Project involves electricity generation from solar panels 

without combustion, thereby not causing air pollution. 

5.7.2 Noise  Construction Phase 

- Noise levels during different construction activities vary based 

on the type of machinery and the nature of the work being carried 

out. Construction activities mainly include the construction of 

electrical equipment and control buildings, energy storage system 

buildings, and the assembly and installation of solar panels. The 

construction activity generating the most noise is the structural 

erection. However, the noise level can be controlled by scheduling 

construction activities between 08:00 AM to 05:00 PM. Moreover, 

the Project employs equipment and machinery with low noise levels 

and maintains them in efficient working condition. 

Operation Phase 

- The Project involves electricity generation from solar panels, 

which does not produce significant noise, therefore not causing noise 

pollution. 

5.7.3 Wastewater Construction Phase 

1. Wastewater from the consumption and usage of workers, 

including cleaning activities and wastewater from restrooms. 

Adequate restroom facilities are provided for workers during peak 

hours, equipped with a wastewater treatment system. Waste or 

pollutants resulting from this system will be handed over to local 

authorities for proper disposal. 

2. Wastewater from construction activities, such as cleaning tools 

and equipment, as well as water mixed with small amounts of 

concrete. Such wastewater is temporarily collected in the Project's 

drainage system before being directed to the Project's retention pond. 

Subsequently, it will be circulated for other beneficial purposes, such 

as watering plants or dampening construction areas. 

Operation Phase 

1. Wastewater from worker consumption, including wastewater 

from cleaning activities and restroom usage. This wastewater is 

treated using a septic tank system and not released into the 

environment. Waste or pollutants resulting from this system will be 

handed over to local authorities for proper disposal. 

2. Wastewater from cleaning solar panels. This activity is only 

conducted when necessary and the wastewater generated is neither 

heavily polluted nor chemically hazardous. 

5.7.4 Waste Construction Phase 

The waste generated can be classified into 2 types: 

1. Solid waste resulting from worker consumption and usage. The 

Project has provided containers with a capacity of 200 liters and 

tightly sealed lids for collecting solid waste. These containers are 

strategically placed throughout the site to accommodate the solid 

waste generated. The collected waste will be handed over to 

authorized agencies for proper disposal. 
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Topic Detail 

2. Residual materials from construction activities. The Project will 

collect and recycle these materials or sell them for reuse. Any 

unsellable materials will be collected and handed over to authorized 

agencies for proper disposal. 

Operation Phase 

Waste can be categorized into 2 types: 

1. Solid waste resulting from worker consumption and usage. The 

Project will manage this waste in accordance with the Public Health 

Act of 1992. Separate bins with tightly sealed lids will be prepared 

and placed near office buildings and work areas for employees. The 

collected waste will be handed over to authorized agencies for 

proper disposal. 

2. Waste from production processes (defective solar panels). Defective 

solar panels are expected to be of minimal quantity. The Project will 

collect these panels in designated areas, sorted according to waste type, 

and labeled clearly. The Project will periodically inspect these storage 

areas. When a significant quantity of defective panels accumulates, they 

will be returned to the manufacturer or to authorized disposal companies 

as per the Ministry of Industry's announcement on waste and material 

management, B.E. 2566 (2023). 

6. The potential impacts that 

may occur to communities or 

residents living or working in 

areas near the Project site, as well 

as general public areas, along with 

the preventive, or mitigative 

measures. 

- The primary impacts that may affect the community or nearby 

areas include air quality, noise, wastewater, and solid waste. Details 

on how these impacts are managed are provided in Section 5.7, 

Pollution and Management. 

- The Project includes measures to prevent and mitigate 

environmental impacts and monitoring procedures to assess 

environmental consequences. These measures are in place to address 

any potential issues arising from the aforementioned impacts.  

Source: Consultants of Technology Co., Ltd., B.E. 2566 (2023) 

 

6.3.2.2 Notifying the Schedule and Venue before Conducting Public Meeting 

 The Project has initiated invitations to participate in the meeting, along with early 

distribution of preliminary CoP report, summary documents of Project details, and Project 

brochure (Appendix 6-6 to Appendix 6-8), to inform and disseminate detail of Project’s 
information to the relevant stakeholders at least 15 days prior to the public meeting date. 

In addition, the Project has displayed informational signboard and invitations to the 

meeting venues in public places and community areas. These actions were carried out 

between June 2-3, B.E. 2566 (2023), as communication channels for receiving feedback 

and pre-registration for participation were implemented, as shown in Table 6.3.2.2-1. 

 

 This coverage complies with Regulation of the Energy Regulatory Commission: 

Opinion Hearing and Understanding with the Public and Stakeholders for the issuance of 

a license of electricity production, B.E. 2565 (2022) with a total of 31 locations (as 

presented in Table 6.3.2.2-2, Figure 6.3.2.2-1). Additionally, public meeting notices were 

displayed at least 15 days in advance, from June 4-20, B.E. 2566 (2023). Images depicting the 

dissemination of Project details and public meeting announcement notices are provided in 

Figure 6.3.2.2-2 to Figure 6.3.2.2-4.  
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Table 6.3.2.2-1 

Communication Channels for Receiving Feedback and Pre-registration for Public Meeting 

Details Methods Activities 

1. Advance 

registration 

- Sending invitation letters to 

participate in the information 

session along with enclosed 

response forms indicating the 

intention to participate. This 

can also include pre-

registration through an online 

Google Form. 

Channels for advance registration include: 

- Telephone 

- Fax 
- Line Application 

- Email 

2. Dissemination 

of advance 

registration 

documents and 

community 

notice boards 

Dissemination of Project 

information materials can 

include: 

- Preliminary CoP report. 

- Summarized Project 

information document. 

- Project brochure. 

Locations for disseminating documents and 

posting notices will be posted include: 

1) Project’s construction site 

2) Energy Regulatory Commission, Regional 

Office 9 (Kanchanaburi) 

3) Suphanburi Provincial Industry Office 

4) District office in the study area. 

5) Local administrative organization office in 

the study area. 

6) Sub-district administrative office, 

community head's office, and community 

hall in the study area. 

7) Schools, religious institutions, community 

parks, and markets in the study area (such 

as Wat Nong Hin, Ban Nong Hin School, 

Ban Nongpo Child Development Center). 

Remark: Community parks and Market location was not found in the study area within a 3-

kilometer radius of the Project boundary. 

 
Table 6.3.2.2-2 

List of Disseminating Locations 
1. Construction area (Breeze and Shine Power Co., Ltd.), Moo 8 Ban Nong Hin, Nong Krathum  

Sub-district, Doem Bang Nang Buat District, Suphanburi Province 
2. Office of Energy Regulatory Commission, Regional Office 9 (Kanchanaburi) 
3. Suphanburi Provincial Industry Office 
4. Doem Bang Nang Buat District Office 
5. Dan Chang District Office 
6. Nong Krathum Sub-district Municipality  
7. Bo Kru Sub-district Administrative Organization Office 
8. Nong Makhamong Sub-district Administrative Organization Office 
9. Nong Hin School 
10. Ban Nong Po Early Childhood Development Center 
11. Wat Nong Hin 
12. Moo 1 Ban Nong Krathum, Headman’s Office 
13. Nong Krathum Sub-district, Community Headman’s Office (Moo 2 Ban Nong Krathum) 
14. Nong Krathum Sub-district’s Guardhouse 
15. Moo 3 Ban Nong Po, Headman’s Office 
16. Moo 3 Ban Nong Po, Multipurpose Hall 
17. Moo 5 Ban Nong Kok, Headman’s Office 
18. Moo 5 Ban Nong Kok, Multipurpose Hall 
19. Moo 6 Ban Nong Na, Headman’s Office 
20. Moo 7 Ban Nong Ing Phing, Headman’s Office 
21. Moo 7 Ban Nong Ing Phing, Multipurpose Hall 
22. Moo 8 Ban Nong Hin, Headman’s Office 
23. Moo 8 Ban Nong Hin, Multipurpose Hall 
24. Bo Kru Sub-district, Community Headman’s Office 
25. Moo 3 Ban Nong Chanuan, Headman’s Office 
26. Moo 4 Ban Lad, Headman’s Office 
27. Moo 4 Ban Lad, Multipurpose Hall 
28. Nong Makhamong Sub-district, Community Headman’s Office 
29. Moo 1 Ban Nong Makhamong, Headman’s Office 
30. Moo 1 Ban Nong Makhamong, Multipurpose Hall 
31. Moo 7 Ban Sabuakum, Headman’s Office 
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Remark: Numbers shown in this figure refer to the locations of disseminating documents 

as listed in Table 6.3.2.2-2. 

Figure 6.3.2.2-1 Disseminating Location 
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Construction area Office of Energy Regulatory Commission, 

Regional Office 9 (Kanchanaburi) 

  

Suphanburi Provincial Industry Office Doem Bang Nang Buat District Office 

  

Dan Chang District Office Nong Krathum Sub-district Municipality 

  

Nong Krathum Sub-district, Village Headman’s 
Office 

Moo 3 Ban Nong Po, Headman’s Office 
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Moo 5 Ban Nong Kok, Multipurpose Hall Moo 7 Ban Nong Ing Phing, Multipurpose Hall 

  

Moo 8 Ban Nong Hin, Headman’s Office Nong Makhamong Sub-district, Village 

Headman’s Office 

Figure 6.3.2.2-2 Posting Public Invitations for Public Meeting in Public Places and 

Community Areas 
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Figure 6.3.2.2-3 Posting Public Invitations for Public Meeting through the Website and a Facebook Page of the Consulting Company

[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.] 

[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.] 
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Construction area Office of Energy Regulatory Commission, 

Regional Office 9 (Kanchanaburi) 

  

Suphanburi Provincial Industry Office Doem Bang Nang Buat District Office 

  

Dan Chang District Office Nong Krathum Sub-district Municipality 

Figure 6.3.2.2-4 Dissemination of the Project Documents in Public Places and Community Areas 
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Nong Krathum Sub-district, Village Headman’s 
Office 

Moo 1 Ban Nong Krathum, Headman’s Office 

  

Moo 3 Ban Nong Po, Headman’s Office Moo 7 Ban Nong Ing Phing, Headman’s Office 

  

Moo 7 Ban Nong Ing Phing, Multipurpose Hall Moo 8 Ban Nong Hin, Headman’s Office 

Figure 6.3.2.2-4 (Continue) Dissemination of the Project Documents in Public Places 

and Community Areas 
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6.3.2.3 Public Meeting/Forum 

 

 (1) Meeting Format and Schedule 

  The Project organized a public meeting and engagement session with the 

community and stakeholders on Wednesday, June 21, B.E. 2566 (2023), from 08:30 a.m. 

to 12:00 p.m. at the Multipurpose Building, Nong Krathum Sub-district Municipality, 

Doem Bang Nang Buat District, Suphanburi Province. The sequence of the meeting is as 

follows (a snapshot of the meeting can be found in Figure 6.3.2.3-1): 

 

  08:30 a.m. – 09:30 a.m.: Registration 

  09:30 a.m. – 09:40 a.m.: Opening the meeting by the Nong Krathum  

Sub-district Municipality Mayor 

  09:40 a.m. – 11:00 a.m.: Presentation of project background, project 

details, study findings, and environmental 

measures by Environmental Expert from the 

Consulting Company (Appendix 6-9) 

  10:00 a.m. – 12:00 p.m.: Suggestions, Concerns, and Addressing Queries 

  12:00 p.m.:   Meeting Conclusion 

 

 (2) Summary of Participant Details and Numbers 

  From the public meeting and engagement session held at the Multipurpose 

Building, Nong Krathum Sub-district Municipality, a total of 258 individuals participated 

(96 males and 162 females). Details are presented in Table 6.3.2.3-1. 
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Registration Opening the meeting  

by the Mayor of Nong Krathum Sub-district 

  

Meeting Atmosphere Presentation of Project Detail 

  

Expressing Opinions Expressing Opinions 

Remark: The consulting company has obtained permission to use the images for educational purposes, 

including dissemination in various Project activities, as has been completed. 

Figure 6.3.2.3-1 The Public Meeting on Wednesday, June 21st, B.E. 2566 (2023) 
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Table 6.3.2.3-1 

Summary of the Number of Participants 

Stakeholder group Detail 
Number of Participants 

Male Female Total 

1. Affected Parties  

 (Local residents within a radius of 3 

kilometers from the Project 

boundary) 

Nong Krathum Sub-district Municipality 

- Moo 1 Ban Nong Krathum 

- Moo 2 Ban Nong Krathum 

- Moo 3 Ban Nong Po 

- Moo 5 Ban Nong Kok 

- Moo 6 Ban Nong Na 

- Moo 7 Ban Nong Ing Phing 

- Moo 8 Ban Nong Hin (Project location) 

 

7 

6 

5 

7 

2 

6 

19 

 

10 

13 

12 

10 

14 

8 

44 

 

17 

19 

17 

17 

16 

14 

63 

 Bo Kru Sub-district Administrative Organization 

- Moo 3 Ban Nong Chanuan 

- Moo 4 Ban Lad 

 

4 

1 

 

11 

12 

 

15 

13 

 Nong Makhamong Sub-district Administrative Organization 

- Moo 1 Ban Nong Makhamong 

- Moo 7 Ban Sabuakum 

 

6 

5 

 

8 

12 

 

14 

17 

2. Evaluating Agencies - Office of Energy Regulatory Commission  

- Department of Industrial Works 

- Office of Energy Regulatory Commission, Regional Office 9 (Kanchanaburi) 

- 

- 

- 

- 

- 

- 

2 

3. Government Agencies Government Agencies 16 10 26 

4. Private Sector Organizations in 

Environmental Conservation, 

Development Organizations, 

Educational Institutions/Religious 

Institutions 

- Educational Institutions 

- Religious Institutions 

- Woman Club 

- Occupation Group 

- 

1 

0 

0 

- 

0 

1 

1 

- 

1 

1 

1 

4. Mass Media Local mass media - - - 

5. General Interest Parties General public 3 3 6 

Total 88 169 257 

* A total of 257 participants took part in the meeting, there were 88 males and 169 females 
6. Report Preparation Agencies Breeze and Shine Power Co., Ltd. 

Consultants of Technology Co., Ltd. 
  6  

10  
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 (3) Summarization of Feedbacks, Clarifications, and Impact Prevention 

and Mitigation Measures 

  After the presentation, participants were encouraged to express their 

opinions and suggestions during the meeting. Four channels were provided for expressing 

opinions and suggestions: 

 

  Channel 1:  Expressing opinions verbally during the meeting proceedings. 

  Channel 2: Providing additional comments in the supplementary feedback 

form. 

  Channel 3: Sharing opinions through the post-meeting evaluation form. 

  Channel 4: Receiving further comments within a minimum of 15 days after 

the meeting, through various channel such as mail, telephone, fax, and email. The Project 

has extended the opportunity to receive additional feedback from June 22 to July 6, B.E. 

2566 (2023). 

 

  1) Verbal Expressions during the Public Meeting (Channel 1) and 

Additional Comments from Supplementary Feedback Forms (Channel 2) 

   There were 6 individuals providing verbal comments and 4 individuals 

providing additional written comments, as detailed in Table 6.3.2.3-2. 
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Table 6.3.2.3-2 

Summary of Questions/Suggestions, and Clarifications from the Public Meeting on June 21, B.E. 2566 (2023) 
Channels Questions/Suggestions Clarifications Mitigation Measures 

(1) Project Implementation 

Verbally 1. Has the green space in the Project been 

designed already? (Nong Krathum Sub-district 

Headman) 

- The Project is currently in the design phase, 

considering the incorporation of green spaces around 

control buildings or areas that won't impact the 

production equipment and electricity generation 

efficiency of the Project. 

General Measures 

- Display the Project's plant layout by specifying the 

proportions of space utilization for all areas of the Project (area 

sizes and percentage proportions), categorized according to 

their intended uses. Additionally, clearly indicate different 

types of green areas, such as those designated for 

environmental purposes, buffer zones, or safety areas. 

Verbally 2. Regarding measures with specified 

construction timelines, how will the Project 

ensure proper implementation and monitoring? 

(Suphanburi Provincial Office of Natural 

Resources and Environment) 

- The Project must ensure the adherence to all 

specified measures, both within the Project itself and 

by the contracted companies. This includes the 

establishment of oversight committees that involve 

the community in monitoring and verifying Project 

progress. 

General Measures 

- Strictly adhere to the environmental and social 

prevention and mitigation measures and the 

environmental and social monitoring measures outlined in 

the Code of Practice (CoP) of the Project. 

Socio-economic and Public Participation Measures 

(Construction Period) 

- Establish an environmental audit committee involving the 

community to foster their participation in Project 

implementation, and community and environmental 

development. The committee should consist of representatives 

from local community organizations, educational institutions 

or academics in the area, and the Project owner company. The 

committee should have a significant proportion of members 

from the public sector, totaling at least half of the overall 

committee members. The structure, composition, number of 

members, responsibilities, term duration, meeting format, and 

frequency should be clearly defined. The committee's activities 

should be integrated into the Project management, with the 

committee having powers and duties including receiving 

complaints, and considering the implementation of Project 

measures. In this regard, the committee can continue to 

perform duties during the operational period as well. 

Feedback form 3. Could we receive information about the 

solar power plant projects that are currently 

operational? (Doem Bang Nang Bual 

Agricultural Extension Office) 

- Breeze & Shine Power Co., Ltd. is the company 

developing the solar power plant project in this area. 

However, the consortium has prior experience in 

project development, and environmental impact 

assessments have been conducted based on data and 

lessons from previously operational solar power 

projects, both domestically and internationally. 

- 
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Channels Questions/Suggestions Clarifications Mitigation Measures 

(2) Environmental and Social Impact Study 

Verbally 1. Does the Project monitor and inspect air 

quality and noise during the construction 

phase? (Suphanburi Provincial Office of 

Natural Resources and Environment) 

- During the construction phase, there will be 

monitoring and measurement of air quality and noise 

at two stations: Ban Nong Hin School and Nong 

Kratum Sub-district Health Promoting Hospital. 

These measurements will occur twice a year 

throughout the construction phase. Additionally, 

continuous measurements will take place for a 

minimum of 5 consecutive days, covering both 

working days and weekends. The measurement 

results will be submitted to the Energy Regulatory 

Commission. 

Monitoring Measures (Construction Period) 

Air Quality: Conduct air quality monitoring in vicinity 

areas that might be affected by the construction activities, 

with a minimum of 2 monitoring points (Ban Nong Hin 

School, and Nong Krathum Sub-district Health Promoting 

Hospital). Perform monitoring twice a year throughout the 

construction phase covers two prevailing wind direction 

of the area. Parameters to be measured include: 

 1) TSP (Total Suspended Particulate) 

 2) PM-10 

 3) PM-2.5 

 4) Wind direction and wind speed 

Noise: Conduct noise monitoring at 2 monitoring points 

(Ban Nong Hin School, and Nong Krathum Sub-district 

Health Promoting Hospital). Perform monitoring twice a 

year throughout the construction phase. Parameters to be 

measured include: 

 1) Leq 24-hr 

 2) L90 

 3) Ldn 

 4) Lmax 

Verbally 2. Due to the absence of water in nearby 

water sources during the dry season, is the 

ongoing surface water quality monitoring 

considered sufficient? If not, how will the 

Project ensure adequacy? Also, how will the 

Project communicate this information? 

(Suphanburi Provincial Office of Natural 

Resources and Environment) 

- The ongoing surface water quality monitoring is 

an additional activity beyond the requirements set by 

the CoP reporting guidelines, aimed at providing 

baseline data prior to project initiation. This 

monitoring is expected to be conducted primarily 

during the rainy season when there is sufficient 

surface water for sampling. 

 

 

(3) Wastewater Quality and Water Drainage 

Verbally 1. Concerns about the potential impact on 

agriculture from water runoff. (Doem Bang 

Nang Buat Deputy District Chief) 

- The majority of the project area is designated for 

solar panel installation, involving mounting 

structures without concrete paving. Rainwater falling 

on the solar panels will naturally be allowed to 

permeate into the soil. The project is not situated in 

flood-prone areas and does not modify the existing 

terrain, resulting indifferent in water permeability 

rates and flow directions. However, some areas that 

have undergone modifications due to the 
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Channels Questions/Suggestions Clarifications Mitigation Measures 

construction of structures and concrete paving, 

account for a total area of 7,023 square meters, might 

cause minor changes in water runoff compared to the 

pre-development conditions. Consequently, the 

project has implemented a drainage system that 

collects and channels rainwater to a retention pond 

with a capacity of 600 cubic meters. This pond is 

situated near the project's buildings to manage excess 

rainwater resulting from the modifications. 

Verbally 2. Doem Bang Nang Buat District is not 

flood-prone area but it is intermittent water 

accumulation, which lasts for about 1-2 days 

after rainfall. However, there are still concerns 

about water runoff in the event of rain. (Doem 

Bang Nang Buat Deputy District Chief) 

3. How is the drainage system within the 

Project area designed? (Moo. 2 Assisstant 

Village Headman) 

- Currently, the project area is primarily agricultural 

land with natural water drainage. The installation of solar 

panels does not alter the area's topography. Consequently, 

the water drainage direction remains unchanged. For 

areas with altered conditions due to concrete paving, the 

project shall provide drainage systems. These systems 

include the provision of retention ponds capable of 

handling excess rainwater for at least 3 hours, ensuring 

that the drainage patterns remain consistent with the 

original conditions. 

General Measures 

- Design a drainage system within and around the 

Project area to prevent issues of water obstruction and 

flooding in nearby areas. 

Verbally 4. Is there any water storage during the 

cleaning of solar panels? (Suphanburi 

Provincial Office of Natural Resources and 

Environment) 

- The project has a plan to clean the solar panels 

twice a year, depending on environmental conditions. 

Approximately 1.5 liters of tap water per panel are 

used. This tap water does not contain harmful 

cleaning agents or chemicals. The water used for 

cleaning the solar panels naturally permeates into the 

ground as it flows down from the panels. As the 

cleaning occurs during the dry season, there is no 

excess water runoff beyond the natural absorption 

capacity of the soil. 

 

Verbally 5. According to the Factory Act, the project 

falls under Factory Type 3. If the factory 

releases wastewater outside the project area, it 

would be categorized as wastewater. In such 

cases, reporting in accordance with Form Tor. 

Sor. 1 and Form Tor. Sor. 2 are required to the 

local administrative of Nong Krathum Sub-

district, as per the subsequent steps. 

(Suphanburi Provincial Office of Natural 

Resources and Environment) 

- The Project does not release wastewater from the 

power generation process. Additionally, water used 

for solar panel cleaning does not discharge outside 

the Project area. Therefore, the Project aligns with 

the regulations stated in the Ministry of Natural 

Resources and Environment's announcement 

regarding standards for controlling wastewater 

discharge from power generation plants, effective 

from B.E. 2565 (2022). Consequently, there is no 

requirement to report activities related to wastewater 

discharge. 
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Channels Questions/Suggestions Clarifications Mitigation Measures 

(4) Reflection and Heat 

Verbally 1. Impact on visual perception when solar 

panels are installed within the Project area. 

(Former Moo. 8 Village Headman) 

- Solar panels have a reflection coefficient of less 

than 0.05, which is lower than the typical reflection 

coefficient of concrete roads. As a result, the light 

reflection from the solar panels does not significantly 

affect visual perception. The Project's solar panel 

installation surrounds with agricultural land, and the 

panels face south. This orientation ensures maximum 

sunlight absorption, with the panels tilted at an angle 

of approximately 10 degrees to maximize sunlight 

exposure. The panels are oriented to capture sunlight 

from the southern direction, where there is no 

residential area. The Project has maintained a 

sufficient buffer zone around the installation area to 

prevent impacts on adjacent areas. 

 

Feedback form 2. Concern about the impact from thermal 

radiation on nearby communities. (Dan Chang 

Provincial Waterworks Authority) 

- Solar panel electricity generation does not rely on 

temperature or heat for operation but utilizes sunlight 

intensity. Therefore, installing solar panels does not 

directly influence temperature changes in the surrounding 

environment. The Project positions the panels in a north-

south direction, tilting them at an angle of about 10 

degrees from the ground to maximize sunlight 

absorption. The panels are oriented to capture sunlight 

from the southern direction, which has no community 

area. The project shall ensure a suitable distance between 

the solar panel area and its surroundings to mitigate 

potential impacts. 

Aesthetics Measures (Operation Period) 

- Implement environmental impact prevention and 

mitigation measures, including maintenance, care, and 

replanting in case of tree loss to ensure sustainability of 

the green space. In doing so, prioritize the planting of 

perennial trees within the Project's green areas based on 

suitability and appropriateness. 

Verbally 3. Concerns about the impact of heat on 

agricultural yields. (Doem Bang Nang Buat 

Deputy District Chief) 

- There was a study to assess and compare temperature 

changes around a solar farm located in rice fields in 

Lopburi province. The study found that the average air 

temperature within the solar farm area was higher than 

the surrounding area by approximately 0.5 degrees 

Celsius (Source: "Variation of Air Microclimate Around 

a Solar Farm," Manika Yaemsuk, Wipawee 

Juikaewphanao, Nongpat Chaichana, and Tiwa 

Phakokthom, B.E. 2561 (2018)). However, an increase of 

0.5 degrees Celsius in average temperature within the 

solar farm area does not have a perceptible impact on 

human sensations or agriculture. Therefore, the slightly 
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Channels Questions/Suggestions Clarifications Mitigation Measures 

higher average temperature within the solar farm area 

does not affect human perception or agricultural yields. 

(5) Socio-economic and Public Participation 

Verbally 1. Concerns about the impact on security in 

the Project area due to its large size and 

adequacy of security personnel. (Doem Bang 

Nang Buat Police Station) 

- There will be about two individuals of security 

personnel guarded in the project area. These 

personnels will investigate security and conduct 

regular area checks. Additionally, CCTV cameras 

will be installed around the Project area and tight 

security fences will encircle the Project. 

 

Verbally/ 

Feedback form 

/Post meeting 

evaluation 

form 

2. Security personnel prefer individuals from 

the local community to manage incidents 

within the community. (Nong Krathum Sub-

district Headman) 

3. Request for employment of individuals 

from the local community. (Anonymous) 

4. Request for employment of individuals 

from the local community or coordination 

through community leaders to prevent various 

incidents and provide employment 

opportunities for community members. 

(Anonymous) 

- The project shall take this suggestion into 

consideration. Currently, it can be assured the 

project's policy prioritizes hiring individuals from the 

local community as a primary option if there are 

suitable positions available and the required 

qualifications match the positions. 

 

Feedback form 5. Interested in understanding the long-term 

benefits and effects of the Project. (Doem Bang 

Nang Buat Agricultutal Extension Office) 

6. How will the community benefit from the 

power plant construction? (People of Nong 

Makhamong Sub-district) 

- Power Development Fund will be allocated as per 

the regulations of the Energy Regulatory 

Commission. During the construction period, a rate 

of 50,000 Baht/megawatt/year and during operation 

at a rate of 1 Satang/unit of production/month. This 

budget will be added to the existing funds in the area, 

including community support funds as appropriate 

through community engagement activities. 
- Long-term impacts of the Project: The Project's 

power plant has a lifespan of 25 years. During its 

operational phase, solar power generation does not 

emit pollutants into the air or noise. There is only 

wastewater generated from panel cleaning twice a 

year, with no discharge outside the Project area. The 

disposal of damaged solar panels is regulated by 

laws. Consequently, the Project has low 

environmental impacts throughout its lifespan. 

Adequate measures have been put in place to mitigate 

the impacts during partial or complete 

Socio-economic and Public Participation Measures 

(Operation Period) 

- Assign a community relations representative to 

participate in various community engagement activities, 

follow up on complaints, and monitor any concerns 

related to the Project. 

- Disseminate Project information, updates, and report 

the monitoring results to the community and the 

environmental audit committee. Give opportunities for 

community involvement in monitoring and evaluating the 

Project throughout the Project life cycle. 

- Promote community engagement activities and 

initiatives to foster positive relationships with the local 

community. 
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decommissioning phases, including the end of the 

power plant's lifespan. 

Verbally/ 

Post meeting 

evaluation 

form 

7. How does the Project plan for community 

engagement, particularly in terms of activities 

with the surrounding community? (Moo. 2 

Assistant Village Headman) 

8. In addition to the Project's electricity fund, 

what long-term measures/ assistance/ solutions 

will be implemented to address issues arising 

from the Project? (Anonymous) 

- The company is committed to developing its 

business alongside the community's growth. This 

includes further enhancing clean energy production 

to minimize environmental impacts and consistently 

supporting community activities in the area. The 

Project is enthusiastic about participating sustainably 

within the community. 

Socio-economic and Public Participation Measures 

(Construction Period) 

- Provide a coordination center or coordination 

channels to receive suggestions and complaints 

concerning any disturbances arising from the construction 

activities. 

- In cases where complaints from the public regarding 

impacts from the construction activities arise, the Project 

must promptly investigate and rectify the situation. 

- Establish an environmental audit committee 

involving the community to foster their participation in 

Project implementation, and community and 

environmental development. The committee should 

consist of representatives from local community 

organizations, educational institutions or academics in the 

area, and the Project owner company. The committee 

should have a significant proportion of members from the 

public sector, totaling at least half of the overall committee 

members. The structure, composition, number of 

members, responsibilities, term duration, meeting format, 

and frequency should be clearly defined. The committee's 

activities should be integrated into the Project 

management, with the committee having powers and 

duties including receiving complaints, and considering the 

implementation of Project measures. In this regard, the 

committee can continue to perform duties during the 

operational period as well. 

Socio-economic and Public Participation Measures 

(Operation Period) 

- Establish a complaint receiving plan that outlines the 

channels for receiving complaints, the steps and timelines 

for addressing and resolving complaints, responsible 

parties, and a clear organizational chart. In cases where the 

resolution is not completed, provide progress updates to 

the complainant every 7 days. 

Feedback form 

/Post meeting 

evaluation 

form 

9. If there are impacts from the Project, 

where can the community raise complaints, and 

how will these complaints be addressed? 

- The Project has a plan and procedures for 

managing complaints. The community can directly 

raise complaints to the Project office during both the 

construction and operation phases, or communicate 

Socio-economic and Public Participation Measures 

(Construction Period) 
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(Doem Bang Nang Buat Agricultural 

Extension Office) 

10. In case of concerns or complaints from 

residents in the area, the Project’s responsible 
personnel must actively understand and resolve 

issues on-site. There should be staff available 

for continuous communication. (People of 

Nong Krathum Sub-district) 

concerns through the Project’s community relations 
team as indicated in the provided meeting 

documents. Complaints can also be raised through 

community leaders to the Project as an additional 

channel for addressing concerns. 

- Provide coordination center or coordination channels 

to receive suggestions and complaints concerning any 

disturbances arising from the construction activities. 

- In cases where complaints from the public regarding 

impacts from the construction activities arise, the Project 

must promptly investigate and rectify the situation. 

- Establish an environmental audit committee 

involving the community to foster their participation in 

Project implementation, and community and 

environmental development. The committee should 

consist of representatives from local community 

organizations, educational institutions or academics in the 

area, and the Project owner company. The committee 

should have a significant proportion of members from the 

public sector, totaling at least half of the overall committee 

members. The structure, composition, number of 

members, responsibilities, term duration, meeting format, 

and frequency should be clearly defined. The committee's 

activities should be integrated into the Project 

management, with the committee having powers and 

duties including receiving complaints, and considering the 

implementation of Project measures. In this regard, the 

committee can continue to perform duties during the 

operational period as well. 

Socio-economic and Public Participation Measures 

(Operation Period) 

- Establish a complaint receiving plan that outlines the 

channels for receiving complaints, the steps and timelines 

for addressing and resolving complaints, responsible 

parties, and a clear organizational chart. In cases where the 

resolution is not completed, provide progress updates to 

the complainant every 7 days. 

Feedback form 11. Is the community involved in monitoring 

and verifying the Project’s progress? (Doem 

Bang Nang Buat Agricultural Extension 

Office) 

- The community can actively participate in 

monitoring and verifying the Project’s activities. This 
can be achieved by having representatives from the 

public sector engage in the Environmental Audit 

committee. This committee should be established and 

operational at least one month prior to the Project’s 
commencement. The committee acts as a central 

point for communication, monitoring, verification, 

Socio-economic and Public Participation Measures 

(Construction Period) 

- Establish an environmental audit committee 

involving the community to foster their participation in 

Project implementation, community and environmental 

development. The committee should consist of 

representatives from the local community organizations, 

educational institutions or academics in the area, and the 

Project’s owner company. The committee should have a 
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control, and any necessary actions to alleviate 

concerns and ensure accurate understanding. 

significant proportion of members from the public sector, 

totaling at least half of the overall committee members. 

The structure, composition, number of members, 

responsibilities, term duration, meeting format, and 

frequency should be clearly defined. The committee’s 
activities should be integrated into the Project 

management, with the committee having powers and 

duties including receiving complaints, and considering the 

implementation of Project measures. In this regard, the 

committee can continue to perform duties during the 

operational period as well. 

Socio-economic and Public Participation Measures 

(Operation Period) 

- Disseminate Project information, updates, and report 

the monitoring results to the community and the 

environmental audit committee. Give opportunities for 

community involvement in monitoring and evaluating the 

Project throughout the Project life cycle. 

- Establish an environmental audit committee 

involving the community to foster their participation in 

Project implementation, community and environmental 

development. The committee should consist of 

representatives from the local community organizations, 

educational institutions or academics in the area, and the 

Project’s owner company. The committee should have a 
significant proportion of members from the public sector, 

totaling at least half of the overall committee members. 

The structure, composition, number of members, 

responsibilities, term duration, meeting format, and 

frequency should be clearly defined. The committee’s 
activities should be integrated into the Project 

management, with the committee having powers and 

duties including receiving complaints, and considering the 

implementation of Project measures. In this regard, at the 

beginning of the operation phase, the committee can be 

the same as the construction phase. 

Feedback form 

/Post meeting 

evaluation 

form 

12. Representatives from the community and 

community leaders should be taken to visit 

other solar energy Projects to understand their 

impacts on the surrounding areas. 

(Anonymous) 

- The Project requests consideration to proceed.  
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13. It is essential to provide information to the 

community residing near the proposed solar 

power plant site about the potential impacts on 

the community and nearby crops due to the 

construction of the power plant. (People of 

Nong Makhamong Sub-district) 

14. Regular quarterly public relations efforts 

should be conducted to ensure continuous and 

comprehensive understanding among the 

community members. This will facilitate 

ongoing communication and mutual 

comprehension. (People of Nong Makhamong 

Sub-district) 

Verbally 15. Is the budget to be allocated to the Power 

Development Fund during the operational 

period approximately 3 million baht per year? 

Will this budget be combined with the existing 

fund? (Moo.2 Assistant Village Headman) 

- The budget allocated to the Power Development 

Fund will be at a rate of 50,000 Baht/megawatt/year 

and during operation at a rate of 1 Satang/unit of 

production/month. This budget will be combined 

with the existing fund in the area, which is the 

Electricity Development Fund of Suphan Buri 

Province 3. 

 

(6) Others 

Verbally 1. While having a Project can lead to 

impacts, it is requested that the impact on the 

community be minimized to the greatest extent. 

(Doem Bang Nang Buat Deputy District Chief) 

- Measures as outlined will be specified in the 

Project's permit application, which will serve as 

stringent operational conditions. This includes 

adhering to strict reporting requirements to the 

permitting authority twice annually. 
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  2) Recommendations, Concerns, and Mitigation Measures from Post-

meeting Evaluation Form 

   Based on post-meeting evaluation forms, a total of 232 respondents 

(90.0% of the attendees, 258 in total excluding Project owners and consultants) provided 

responses. The summarized results are as follows: 

 

   (a) General Information of Respondents 

    The respondents were predominantly female (62.9%), male 

(29.3%), and unspecified (7.8%). Most fell within the age group of 51-60 years (28.9%), 

followed by ages 41-50 (26.3%) and 31-40 (19.4%). Regarding education levels, the 

majority had completed primary education (53.4%), followed by high school (13.8%) and 

a bachelor's degree (10.8%). In terms of representation, most attendees were 

community/village representatives (88.4%), followed by government agency 

representatives (9.5%) and private sector representatives (1.3%). 

 

   (b) Awareness of Project-related Information of the Project 

    The majority of respondents (68.5%) indicated prior knowledge of 

the Project's information, while 31.5% learned about the Project for the first time. Most 

were informed by community leaders (54.9%), followed by company staff of Breeze and 

Shine Power Company Limited (14.6%) and local government agencies (13.6%). Details 

are shown in Table 6.3.2.3-3 and Figure 6.3.2.3-1. 

 

   (c) Opinions on Benefits Expected from the Project  

    The majority of respondents (78.4%) highlighted with local job 

creation being the most mentioned benefit (21.8%), followed by enhancing power grid 

stability (21.3%) promoting clean energy use and reducing fuel imports (20.2%). Details 

can be found in Table 6.3.2.3-4 and Figure 6.3.2.3-2. 

 

Table 6.3.2.3-3 

Awareness of Project-related Information of the Project 

Informed by 
Number of 

respondents 
Percentage 

- Community leaders (e.g. Village headman, Headman) 113 54.9 

- Project personnels (Breeze and Shine Power Co., Ltd.) 30 14.6 

- Government Agencies 28 13.6 

- Relatives/Neighbors/Colleagues 27 13.1 

- Brochure 4 1.9 

- Others (e.g. from the public meeting) 4 1.9 

Total 206 100 

Remark: multiple answers allowed 



IEE REPORT 

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

6-48       CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

 

Figure 6.3.2.3-1 Awareness Ratio on Project-related Information from Various 

Channels 

 

Table 6.3.2.3-4 

Opinions on Expected from the Project 

Detail 
Number of 

respondents 
Percentage 

- Increase local employment 81 21.8 

- Increase the stability of the electrical system. 79 21.3 

- Promote clean energy and reduce fuel imports from 

foreign countries. 

75 20.2 

- Surrounding communities’ benefit from the Power 
Development Fund. 

53 14.3 

- Help reduce global warming 36 9.7 

- Being a provincial energy learning source 18 4.9 

- Make the overall economy of the area growth 18 4.9 

- Promote tourism in the area 11 2.9 

Total 371 100 

Remark: multiple answers allowed 

 

  



IEE REPORT 

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

6-49       CONSULTANTS OF TECHNOLOGY COMPANY LIMITED (COT) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.3.2.3-2 Opinions on Expected from the Project 

 

   (d) Concerns About Issues or Potential Impacts Arising from 

Project Development 

    The majority of respondents (68.1%) expressed no concerns 

regarding problems or potential impacts that may arise from Project development. Those 

who indicated concern (31.9%) had worries as follows: 

 

    a) Environmental Aspects 

     - Impacts on air pollution, heat, flooding, wastewater, noise, 

and odors 

     - Impacts related to climate change 

     - Damage or impact on plants near the power plant area 

     - Desire for surrounding tree planting around the Project site 

    b) Social Aspects 

     - Employment opportunities 

     - Travel disruptions for local residents during construction 

activities 
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    c) Health and Safety Aspects 

     - Accidents and safety during transportation of construction 

equipment 

     - Visual impacts from reflected light 

     - Increased air temperature 

    d) Other Aspects 

     - Potential impact on agricultural areas near the vicinity 

 

   (e) Opinions on Environmental Study and Management Measures 

of the Project  

    The majority of respondents (56.0%) believed that the proposed 

measures were sufficient and comprehensive, while 44.0% felt that additional measures 

were needed. Those respondents primarily desired additional measures related to air quality 

(20.9%), followed by safety aspects (18.2%) and noise prevention (13.5%). Details are 

presented in Table 6.3.2.3-5 and Figure 6.3.2.3-3. 

 

Table 6.3.2.3-5 

Aspects Required Additional Measures 

Detail 
Number of 

respondents 
Percentage 

- Ambient air quality 62 20.9 

- Safety 54 18.2 

- Noise level 40 13.5 

- Wastewater management 37 12.5 

- Power Development Fund 32 10.8 

- Socio-economic and public participation 29 9.8 

- Public utilities and resource utilization 22 7.4 

- Solid waste and waste management 20 6.9 

Total 296 100 

Remark: multiple answers allowed 
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Figure 6.3.2.3-3 Aspects Required Additional Measures 

 

  3) Additional Comments after the Meeting/Forum Conclusion 

   The Project has collected continuously additional feedback for at least 

15 Days (After the Conclusion of the Public Meeting) to gather additional feedback from 

relevant stakeholders, community leaders, and related organizations, the consulting 

company prepared documents and channels for expressing further opinions along with 

meeting materials. This was done to enable stakeholders to consider and provide additional 

feedback to the Project. Channels for feedback included telephone, postal mail (business 

reply mail), and email. The feedback period was open continuously from June 22nd, - July 

6th, B.E. 2566 (2023). During this period, no additional feedback was received. 

 

  As for vulnerable groups, COT invited representatives from relevant 

authorities responsible for overseeing vulnerable groups, such as the Public Health Agency, 

Child Development Center, Office of Community Development, Women's Group, and 

Occupation Group. However, only representatives from the Women's Group and 

Occupation Group attended the public meeting. No concerns were raised by these 

representatives. 
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6.3.2.4 Dissemination of Summary Report on Public Meeting Results 

 The Project has carried out the preparation of a summary report on the public 

meeting results within 30 days from the meeting day. The report was disseminated by 

sending a letter along with the Project's summary report to relevant agencies and 

community leaders within a 3-kilometer radius of the Project area (Appendix 6-10). 

Additionally, the summary report was also disseminated at the community board and local 

government offices in the study area as mandated by the regulations of the Energy 

Regulatory Commission regarding public meeting procedures (Figure 6.3.2.4-1). This 

process was conducted between July 11-13, B.E. 2566 (2023), and the dissemination was 

carried out continuously for at least 15 days from July 14-29, B.E. 2566 (2023).  

 

 The summary report was also disseminated to the relevant agencies responsible 

for vulnerable groups, the same groups that were invited. No concerns or issues were raised 

by these groups either. 

 

6.3.2.5 Providing Opportunity for the Public and Stakeholders to Express Opinions 

to the Summary Report 

 After the dissemination of the summary report on the public meeting results to the 

public and stakeholders through various channels, an opportunity was given to express 

opinions to the report within 30 days from the date of dissemination, from July 14 to August 

13, B.E. 2566 (2023), totaling 31 days. This was done through various channels, including: 

 Postal Mail: Consultants of Technology Co., Ltd. (COT) 

    39 Ladprao 124 Lane, Ladprao Road, Plubpla, Wang Thonglang, 

Bangkok, 10310 

 Phone:  02-934 3233 ext. 517 or 088-3093994 

 Email:  akarux.cot@gmail.com 

 Line ID:  088-3093994 

 Online Comment Form: https://shorturl.at/fxyHY 

 During the specified period, no opinions to the summary report were received. 
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Construction area Office of Energy Regulatory Commission, 

Regional Office 9 (Kanchanaburi) 

  

Suphanburi Provincial Industry Office Doem Bang Nang Buat District Office 

  

Dan Chang District Office Nong Krathum Sub-district Municipality 

  

Ban Nong Hin School Wat Nong Hin 
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Nong Krathum Sub-district, Village Headman’s 
Office 

Moo 6 Ban Nong Na, Headman’s Office 

  

Moo 8 Ban Nong Hin, Multipurpose Hall Moo 3 Ban Nong Chanuan, Headman’s Office 

Figure 6.3.2.4-1 Dissemination of the Summary Report in Public Places and 

Community Areas 
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6.3.2.6 Additional Activities After the Public Meeting   

 

 (1) Improvement of Project Details 

  After completing the public meeting event, the Project has undertaken 

modification in its Project details. Changes include making the Project design clearer, 

which involves modifying the size of the rainwater retention pond from the initial size of 

600 cubic meters to 700 cubic meters. Additionally, specific equipment details, which were 

previously integrated into the solar panel installation set of the Project, have been added. 

This includes 48 units of 3.437 MVA transformer and 21 units of Power Conversion 

Systems (PCS). These modifications do not affect power generation capacity and 

environmental impacts. Furthermore, environmental impact prevention and mitigation 

measures, and environmental impact monitoring measures of the Project are consistent 

with the proposals presented during the public meeting. These changes of the Project 

details do not impact the ongoing environmental impact assessment study, as described in 

the Code of Practice (CoP) report, which has already been carried out. Detailed information 

is provided in Table 6.3.2.6-1. 

 

Table 6.3.2.6-1 

Project Details Modification 

Description Previous Details 
Details after 

Modification 

1. Size of rainwater retention pond 

(Designed to be able to adequately 

withstand rainwater in a period of 3 hours.) 

600 cubic meters 700 cubic meters 

Adequate support Adequate support 

2. Installation of electrical equipment   

2.1 3.437 MVA transformer not listed in the report. 

It is a component 

included in the solar 

panel. 

48 

2.2 PCS 21 

 

 (2) Dissemination of Project Description for Public Meeting (Additional) 

  The Project has further disseminated documents to gather feedback from the 

public and stakeholders. This was achieved by sending letters along with documents to 

receive feedbacks from the stakeholders (Appendix 6-11). Additionally, the Project has 

disseminated information about the changes in Project details on notification boards at 

government agencies and community areas in the study area, as required by the Energy 

Regulatory Commission's regulations on public participation. Moreover, the Project has 

publicized materials for public relations concerning changes in Project details, and this was 

done from August 3 to 4, B.E. 2566 (2023). Furthermore, an opportunity was provided for 

affected stakeholders to inquire and provide additional comments from August 5 to 20, 
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B.E. 2566 (2023). This was facilitated through various channels, including phone calls, 

emails, and QR code, spanning a period of 16 days. After the specified period, it was 

observed that no additional comments were received regarding the aforementioned changes 

in Project details. 

 

6.4 CONSULTATION IN REGARDING TO TRANSMISSION LINE 

 

6.4.1 Description of Consultation 

 PEA is the government authority with the mandate to plan, construct and operate 

transmission lines (TL), which may traverse private or public land. In the case of this 

project, the TL will be in the Right of Way (RoW) on existing public roads, some of which 

are under the jurisdiction of the Department of Highways, Therefore, PEA seeks approval 

from the Department and represents the Project in all matters related to the TL, including 

leading all stakeholder engagement activities. PEA has corporate stakeholder engagement 

plans (SEP), If the Project receives complaints related to the contractor for the TL, the 

Project will coordinate with PEA to ensure resolution. The following sets out the TL- 

related stakeholder engagement to date. 

 

 On Thursday 23rd, November B.E. 2566 (2023), the Project’s Community 

Relations (CR) officers, who are in charge of stakeholder engagement, met with 

representatives of the local communities, namely, the sub-district mayor, assistant sub-

district headman, and village headman (as shown in Table 6.4.1-1 and Appendix 6-12, 

brochure of transmission line), referring to their engagement plan to provide information 

about the Project’s transmission line (TL) (route, construction plan, and responsible 
authority) that was not presented in the public consultation. This occurred at the time 

because PEA is the competent authority for TL construction, the Project’s CR officers were 
not mandated to communicated TL information to local residents along the TL route. It is 

entirely the duty of PEA. 
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Table 6.4.1-1 

Summary of Consultation in Regarding to Transmission Line  

on Thursday 23rd, November B.E. 2566 (2023) 

Meet with Information provided Question/Suggestion 

Nong Krathum Sub-

district Mayor 

 

Who is responsible for 

overseeing and managing the 

construction of transmission 

line? 

What impacts will the 

construction cause on the 

local community, and what 

are the solutions? 

The construction of the 

transmission line is under PEA 

responsibility, which is an 

experienced organization with 

stringent safety measures. During 

construction, there may be traffic 

at certain times, such as when 

moving equipment. To ensure 

safety, traffic officers will be 

present, and signs or warnings 

will be displayed to reduce the 

risk of accidents. 

Before commencing each phase 

of the construction, community 

relations officers will be present 

on-site to provide information to 

community leaders and residents, 

ensuring clear and widespread 

understanding. In the event of any 

impact during construction, 

community relations officers will 

serve as coordinators to address 

and resolve issues. 

Moo. 8 Village Headman 

 

The village headman 

provided information that in 

the vicinity of the route, there 

are several animal farms that 

rely on electricity.  

 

Will be power interruptions 

during construction? If so, 

what measures will be taken 

to minimize the impact? 

Community relations officers 

informed the community that the 

PEA, as the responsible 

organization for construction, has 

plans and management strategies 

to minimize adverse effects. In 

cases where power needs to be 

temporarily cut, public 

announcements will be made to 

inform the community in advance 

for preparedness. If there is a risk 

of adverse effects, additional 

measures, such as providing 

alternative power sources, may be 

implemented after evaluation. All 

efforts will be made to minimize 

impacts on the community. 

Moo. 3 Village Headman 

 

Propose to install lighting 

along the transmission line 

construction area and 

emphasize the need to avoid 

heavy vehicle traffic on 

community roads as they 

cannot withstand the weight 

of heavy vehicles. 

 

 

Community relations officers 

acknowledged and recorded 

suggestions for continuous 

improvement.  
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Meet with Information provided Question/Suggestion 

Moo. 1 Village Headman 

 

The installation of 

transmission lines may have 

an impact on local residents 

who cultivate crops along the 

road. How will assistance be 

provided? 

Community relations officers 

informed that PEA will coordinate 

and negotiate to mitigate impacts, 

such as ensuring a smooth harvest 

or negotiating compensation based 

on humanitarian principles. 

Assistant Nong Krathum 

Sub-district Headman 

 

Which organization is 

responsible for the 

construction, and where will 

the transmission lines be 

located? 

Community relations officers 

described that PEA is responsible 

for constructing transmission line, 

the lines will be on both sides of 

the road. Before each construction 

phase, community relations 

officers will coordinate to provide 

additional details to the 

community leaders for continuous 

communication. 

 

6.4.2 Further Engagement 

 There is a need to continue consultation activities further during the project 

implementation phase. For this purpose, the Project Stakeholder Engagement Plan will be 

developed, to ensure appropriate communication and engagement activities with the parties 

affected by the TL. Some of the key content of consultation related to the TL is to: 

 (1) Inform the stakeholders about site clearance prior to civil works (in 

preconstruction phase). 

 (2) Inform the stakeholders about tentative project schedule for project works. 

 (3) Inform stakeholders about the Project Grievance Redress Mechanism and 

ensure contacts for Project and PEA CR officers are known. 

 

 If the Project receives complaints related to the contractor for the TL, the Project 

will coordinate with PEA to ensure resolution. As PEA and the Project have separate, but 

similar, Grievance Redress Mechanisms (GRMs), the Project will also ensure close 

coordination with PEA. The Project will record complaints and issues in grievance log. 

 

*********************************** 
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CHAPTER 7 

EXTERNAL COMMUNICATIONS AND GRIEVANCE MECHANISM 

 

7.1 EXTERNAL COMMUNICATIONS 

 The Project acknowledges the potential for individuals to raise their concern 

regarding the execution of the Project. As part of its obligations, the Project assumes the 

responsibility of disseminating information, offering solutions, and providing responses to 

the local communities.  

 

 (1) Information Disclosure 

  As part of the Project's external communication, information will be 

disseminated to stakeholders from the beginning of the Project and will continue to be 

disseminated throughout the Project's construction and operation. The following 

information is provided: 

  1) Key Project information, 

  2) Key Project impacts and corresponding mitigation measures and 

monitoring program, 

  3) Participation of the local stakeholders in the implementation and 

monitoring program and measures, 

  4) Project’s progress, and Project’s activities 

  5) Implementation of mitigation measures and monitoring programs. 

 

 (2) Process of External Communication 

  External communication involves the disclosure of project information to 

stakeholders while also allowing for feedback. To facilitate this, the information will be 

disclosed in the local language and made easily accessible to stakeholders by posting it at 

suitable and convenient locations in the community. The list of the mitigation measures 

related to the external communication are proposed as follows: 

 

  1) Construction Phase 

   - Publicize and disseminate information related to the construction 

plan by placing announcement in the Project's location or other 

suitable channels, at least 7 days in advance, to inform the public 

and stakeholders about the upcoming construction activities. 
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   - Assign Project personnel to visit communities regularly throughout 

the construction period to inquire about and listen to feedbacks 

from the nearby communities regarding environmental and social 

impacts occurring from the Project’s construction activities to 
identify potential mitigation measures. 

   - Provide channels to receive suggestions and complaints concerning 

any disturbances arising from the construction activities. 

   - When the public complains about the effects of construction activities, 

the Project must investigate and correct the situation as soon as possible. 

   - Establish an environmental audit committee, one month prior to the 

commencement of construction, involving the community to foster 

their participation in Project implementation, and community and 

environmental development. The committee should consist of 

representatives from local community organizations, educational 

institutions or academics in the area, and the Project owner company. 

The committee should have a significant proportion of members from 

the public sector, totaling at least half of the overall committee 

members. The structure, composition, number of members, 

responsibilities, term duration, meeting format, and frequency should 

be clearly defined. The committee's activities should be integrated into 

the Project management, with the committee having powers and duties 

including receiving complaints, and considering the implementation of 

Project measures. In this regard, the committee can continue to perform 

duties during the operational period as well. 

  2) Operation Phase 

   - Offer opportunities for the community to visit the Project in order 

to alleviate concerns. 

   - Establish a complaint receiving plan that outlines the channels for 

receiving complaints, the steps and timelines for addressing and 

resolving complaints, Responsibility, and a clear organizational 

chart. In cases where the resolution is not completed, provide 

progress updates to the complainant every 7 days. 

   - Assign a community relations representative to participate in 

various community engagement activities, follow up on 

complaints, and monitor any concerns related to the Project. 
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   - Disseminate Project information, updates, and report the monitoring 

results to the community and the environmental impact audit 

committee. Give opportunities for community involvement in 

monitoring and evaluating the Project throughout the Project life cycle. 

   - Promote community engagement activities and initiatives to foster 

positive relationships with the local community. 

   - Establish an environmental audit committee involving the community 

to foster their participation in Project implementation, and community 

and environmental development. The committee should consist of 

representatives from local community organizations, educational 

institutions or academics in the area, and the Project owner company. 

The committee should have a significant proportion of members from 

the public sector, totaling at least half of the overall committee 

members. The structure, composition, number of members, 

responsibilities, term duration, meeting format, and frequency should 

be clearly defined. The committee's activities should be integrated into 

the Project management, with the committee having powers and duties 

including receiving complaints, and considering the implementation of 

Project measures. In this regard, at the beginning of the operation phase, 

the committee can be the same as the construction phase. 

   - If it can be proven that damages have occurred due to Project 

operation, the environmental impact audit committee has authority 

to consider compensation for the incurred damages. 

 

 If the Project receives complaints related to the contractor for the transmission 

line, the project will coordinate with PEA to ensure resolution. As PEA and the Project 

have separate, but similar, GRMs, the Project will also ensure close coordination with PEA 

to report to lenders on any and all reported grievances, the extent possible. 

 

7.2 GRIEVANCE MECHANISM 

 

7.2.1 Internal Grievance Mechanism 

 

 (1) Employee 

  If an employee wishes to raise a grievance regarding any abuse within the 

company, there are channels for lodging complaints as follows: 

  1) Email: ac@gulf.co.th or id@gulf.co.th or ia@gulf.co.th 
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  2) Letter: To Chairman of the Audit Committee  
   M.Thai Tower 11th floor, All Seasons Place, Wireless Road, Lumpini, 

Pathumwan Bangkok 10330 

  3) Report to the supervisor or internal audit department 

  4) Phone: 02-0804500 

  For anonymous complaints, the complainant should raise issues via a phone 

call. After receiving the issue, the following steps for resolution as shown in Figure 7.2.1-1. 

 

  In the event that an employee is subjected to disciplinary sanctions or is issued 

an unjust order of termination, employee possesses the right to file a grievance against the 

supervisory authority by submitting a written document within 7-day timeframe to the Human 

Resources department. Subsequently, the Human Resources department shall present the 

document to the supervisory authority for consideration of the grievance within 15-day period 

starting from the date of submission. In the event that the employee disagrees with the outcome 

of the evaluation, they are entitled to submit a second grievance within 7-day timeframe. 

 

 (2) Supplier and Contractor 

  The company's grievance processes do not apply to suppliers. However, the 

corporation has a supplier code of conduct that states that suppliers must provide a 

grievance process for any incidents to be reported and investigated. 

 

7.2.2 External Grievance Mechanism 

 In order to effectively address such circumstances, the Project has established an 

initial grievance mechanism, which will be made available to relevant stakeholders. The 

Project is committed to enhancing and upholding a grievance mechanism that is 

characterized by transparency, gender inclusivity, cultural appropriateness, ease of access, 

and lack of financial burden for complainants. 

 

 (1) Introduction 

  Project development may incur impacts to surrounding communities of the 

Project area, from the construction phase through operation phase. In order to mitigate 

these impacts and alleviate concerns expressed by the neighboring communities proximate 

to the Project, grievance mechanism is to be provided. Consequently, mechanism for 

grievance redressal is established to rectify the potential consequences arising from Project 

development for both construction and operation phases. Additionally, receptivity is 

demonstrated towards recommendations and feedback from all pertinent stakeholders. 
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Remark: Component of Disciplinary Investigation Committee 

 1. Committee Chair (Appointed or empowered by the company) 

 2. Committee Members (Representative from HR Department, Head of the Department, Legal Representative, Internal Audit Representative, 

Secretary of the Committee appointed by the Committee Chair) 

Figure 7.2.1-1 Internal Grievance Mechanism 
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 (2) Objectives 

  According a communication channel to receive complaints and address 

issues that may arise from Project development, the Project defines a clear operational 

mechanism to facilitate the reception of grievances. The mechanism aims to identify, 

rectify, mitigate, and monitor potential problems, ensuring the Project's harmonious 

coexistence within the community while minimizing adverse impacts. Additionally, the 

mechanism serves as an effective channel to receive suggestions that can benefit the 

Project's development. 

 

 (3) Scope of Implementation 

  The implementation comprises of complaints receiving, managing 

grievances, and considering suggestions from complainants and proposers. This pertains 

to the surrounding communities, governmental entities, private organizations, and the 

general public, all of whom are affected by Project operation and dissatisfied with certain 

aspects of the Project's implementation. 

 

 (4) Grievance Mechanism 

  The Project developer establishes the "Center for Receiving Complaints and 

Suggestions " and delegates responsibility for promoting the Project and listening to 

comments, recommendations, and complaints about the Project. People can send 

information or complaints by a variety of channels, including verbal communication, 

telephone, written form, line, letter, e-mail, or the project's officers. The project manager, 

who is appointed to oversee the project's development at each stage, will thereafter be in 

charge of managing the resolution of complaints. The grievance redress mechanism is 

shown in Figure 7.2.2-1. 

  1) In case of reporting through verbal communication, telephone or 

community relations officers, an officer will be assigned to prepare and fill in the complaint 

form (Figure 7.2.2-2) and send the complaint to the person assigned by the company.  

  2)  If the complaint is received via mail, email, or in person, an officer will 

be assigned to send the complaint to the person assigned by the company, along with the 

complaint form. 

  3) When a complainant files through various channels to the project, the 

responsible officer will receive and inspect the initial cause. The officer will categorize the 

nature of complaint and try to confirm if it is caused by the project. Main categorization of 

complaints include: 
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   • Complaints about environmental impact 

   • Complaints about the damage or nuisance 

   • Complaints about health and safety incident 

   • Complaints about workforce or employee behavior 

   • Request for the support, donation, or information 

  4) If it is found that the problem may be caused by the project, the 

responsible officer will notify to the relevant section manager. Inform the complainant 

within 48 hours that they have received the complaint and have sent it to the project 

manager. If the Project receives complaints related to the contractor for the transmission 

line, the project will coordinate with PEA to ensure resolution. As PEA and the Project 

have separate, but similar, GRMs, the Project will also ensure close coordination with PEA 

to report to lenders on any and all reported grievances, the extent possible. 

  5) The project manager will arrange a meeting to identify the cause, 

determine a solution and prevention plan, and assign a person responsible for solving the 

problem. They must report progress on the problem-solving plan to the complainant every 

7 days or as agreed upon until the problem has been resolved.  

  6) When a complaint has been successfully resolved, the project will 

provide an explanation of how it was resolved and inform the complainant and relevant 

parties. The complainant must sign to acknowledge that they have received and accepted 

the project's resolution of the problem. 

  7) If the problem cannot be solved and it is proved that the problem was 

caused by project operation, a fair remedy must be provided to all stakeholders. The ad hoc 

working group comprised of representatives from 5 parties which are complainants, 

community leaders, environmental impact monitoring committees, representative from the 

Office of Energy Regulatory Commission Region 4 (Khon Kaen), and the project manager 

or the assigned person will be established.  

  8) Arrange the meeting of the working group to summarize the results and 

collect complaint and suggestions forms and solutions. These documents will be kept as 

record to support the preparation of a monitoring report according to the CoP Monitor 

which must be submitted to the Office of the Energy Regulatory Commission (ERC) and 

report to the Environmental Impact Monitoring Committee in annual meeting or by 

notification letter. 
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Figure 7.2.2-1 Grievance Mechanism (External)  
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Reference No:       

 -  /  

Receiving Complaints and Suggestions Form 

 

Details 

 Complaint   Suggestion 

 Complaint Follow-up  Others ( ) 

 

Channels of complaint 

 Personal notification  Verbal communication 

 Telephone   Project’s officer 
 Electronic mail  Others ( ) 

 

Topics of complaint/suggestion 

 Environment  Socio-economic 

 Occupational health and safety  Damage or Nuisance 

 Request for Donation/Support   Request for Information 

 Workforce or Employee Behavior  Others ( ) 

 

Location  Date   

Moo.  Sub-district District Province  

 

Complainant information 

Name   

Occupation   

Address   

Phone   

 

Complaints/Suggestions 

   

Details Suggestion/Corrective Action 

  

  

  

 

    Signature   

 Complainant * 

 (* sign when inspection of the area with the Project’s officers) 

 

Figure 7.2.2-2 Sample of Project Complaints Recording Form  
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For Project’s officer 

Finding   

   

   

   

 

Preliminary cause of impact (Construction phase) 

 Fail to adhere to environmental impact prevention and mitigation measures 

 Non-compliance with regulations, requirements, and contracts by contractors 

 Delays in Project execution 

 Inadequate or improper work execution 

 Discrepancies or deviations from the completed work agreement 

 Other ( ) 

 

Preliminary cause of impact (Operation phase)   

 Fail to adhere to environmental impact prevention and mitigation measures 

 Other ( ) 

 Other ( ) 

 

Topics of complaint/suggestion 

 Environment 

 Occupational health and safety 

 Socio-economic 

 Damage or Nuisance 

 Request for Donation/Support   

 Request for Information 

 Workforce or Employee Behavior 

 Other ( ) 

 

 

    Signature   

 Complaint recipient 

 ( / / ) 

 

Figure 7.2.2-2 (continue) 
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MINUTE OF THE MEETING 

(Meetings to identify causes and prevention) 

 

Cause    

    

    

Prevention    

    

    

(Note: Attach meeting documents (if any)) 

Opinion / Command    

    

    

 

    Signature   

 Company Representative 

 ( / / ) 

 

Correction result    

    

    

 

     Signature  

 Operator 

 ( / / ) 

The complaint has been successfully resolved. 

 

Signature     Signature  

The reviewing personnel acknowledge and record the complaint. Complainant 

 ( / / ) ( / / ) 

 

     Signature  

 Company Representative 

 ( / / ) 

 

Figure 7.2.2-2 (continue) 
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 (5) Center for Receiving Complaints and Suggestions (Complaint handling 

function) 

  Breeze and Shine Power Company Limited's Project requires the 

establishment of a center for receiving complaints and suggestions, as follows: 

  - Local governing authorities (during construction phase) 

  - Community’s office (during construction phase) 
  - Project office (during construction and operation phases). 

 

7.3 COMPLAINTS CHANNELS IN REGARDING TO TRANSMISSION LINE 

 Apart from the project’s grievance mechanism that was discussed above, people 

can also raise their concern regarding to the transmission line (for both construction and 

operation phases) through the following channels of PEA; 

 - Website: https://complaint.pea.co.th/addnew-stakeholders-complaint. 

 - Hotline: 1129 

 - Complaints via electricity billing officers or local electricity office 

 If the Project receives complaints related to the contractor for the TL, the Project 

will coordinate with PEA to ensure resolution. As PEA and the Project have separate, but 

similar, Grievance Redress Mechanisms (GRMs), the Project will also ensure close 

coordination with PEA. The Project will record complaints and issues in grievance log. 

 

7.4 GRIEVANCE MONITORING 

 The Project shall record complaints and issues from the community regarding the 

Project implementation, including the methods and timeframe for addressing complaints 

and issues. The Project shall provide monthly summary of grievances in a grievance log 

(Table 7.4-1). 

 

Table 7.4-1 

Example of Grievance Log 

Monthly Summary Record of Complaint Receipt 

Month/Year:   Project Name:   

Date of Complaint Issues Date of Correction Result of Correction Remark 

     

     

     

 

**************************** 

https://complaint.pea.co.th/addnew-stakeholders-complaint
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Land use inspection letter 
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Single line diagram 
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PV modules specification 
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Transformer specification 
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Cabling specification 
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A letter confirming the ability to provide water services 
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Design calculations for rainwater retention pond 
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พื�นที�ของโครงการที�พิจารณาออกแบบ        = 1,683,133.6 ตร.ม. 

ก่อนมีโครงการ 

สภาพพื�นที�เป็นพื�นที�ว่างเปล่ามีหญา้ปกคลุมดิน โดยรอบเป็นพื�นที�โล่งทาํการเกษตร 

DESIGN 

คาํนวณการไหลนองของนํ�าฝน 

Q        =  CIA 

โดยที� 

Q        = อตัราการไหลนองของนํ�าฝน, ลบ.ม./ชม (m3/hr) 

C        = สัมประสิทธิ< การไหลนองโดยเฉลี�ย 

I        = ความเขม้ของฝน, ม./ชม. (m/hr) 

A        = พื�นที�รับนํ�า, ตร.ม. (m2) 
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Client Name: Breeze and Shine Power Co., Ltd. |  

BLACK & VEATCH |  2 
 

Undeveloped Area พืนที�ก่อนการพฒันา      

Q        =  CIA     

โดยที�      

C=  0.30     

I=  0.100   m/3hr    

A=   1,683,133.60    m2        

Q=0.30 x (0.1000 m/3hr) x (1,683,133.60 m2)       

Qbefore =  50,494.01  m3/3hr        

Developed Area พืนที�มีการพฒันา  

 

 

อา้งอิงจาก “ความสัมพนัธ์ระหว่างความเขม็ฝน - ช่วงเวลา - ความถี�ฝน และเปอร์เซ็นตก์ารแผก่ระจายของปริมาณฝนสูงสุดใน

ช่วงเวลา CD ชั�วโมง ภาคกลาง, กรมชลประทาน, กระทรวงเกษตรและสหกรณ์” 

สุพรรณบุร ี2.2 (SB-SPB2.2) Solar+Batt

Development Area 

W L Area

m m m
2

Main Power Transformer &Substation 55 33 1,815.00      m
2

Batt Area 60 80 4,800.00      m
2

Admin 8 15 120.00          m
2

Total 6,735.00   m
2

Rainfall

RainfallAmount 176 mm @25year return period

3 hrs rainfall intensity (I) 100 mm/hr @25year return period

1 hrs rainfall intensity (I) 95.4 mm/hr @25year return period
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Client Name: Breeze and Shine Power Co., Ltd. |  

BLACK & VEATCH |  3 
 

Developed Area พืนที�มีการพฒันา      

โดยที�แบง่เป็นพื�นที�พฒันาใหม่      

Q    =   CIA      

โดยที�      

C=  0.90     

I=  0.100  m/3hr @25Y 3 hrs   

A=  6,735.00 m2         

Q=0.90 x (0.1000 m/3hr) x (6,735.00 m2)         

Qd1=   606.15  m3/3hr Used  800.00  m3 /3hr      

Q    =   CIA      

โดยที�      

C=  0.30     

I=  0.100    m/3hr    

A=   1,676,398.60   m2        

Q=0.30 x (0.1000 m/3hr) x (1,676,398.60 m2)         

Qd2 =   50,291.96   m3/3hr        

Qafter = Qd2 + Qd1     

Qafter = 50,291.96 + 800.00  m3/3hr    

Qafter = 51,091.96   m3/3hr        

Qafter - Qbefore=   51,091.96 - 50,494.01 m3/3hr       

Qremain =  597.95   m3/3hr    

Used  700.00    m3/3hr SB site   

ดงันั�น ปริมาตรบ่อหน่วงนํ�า Retention Pond  = 700 ลบ.ม. (m3) 
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Appendix 3-1 

Results of environmental sampling (Dry Season) 
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Appendix 3-2 

Results of environmental sampling (Rainy Season)  
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Lab Certificate and Equipment Calibration 
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Calibration Certificate ID
TH2036-001-011723-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District

Bangna District, Bangkok 10260

+66 2723 0382

MT-TH.ServiceSupport@mt.com

Accuracy Calibration Certificate

Form Number: F103C

Software Version: 1.23.1.11

Report Version: 2.16.30

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 1 of 5

Customer

City: Laksi

Company: Environment Research & Technology Co., Ltd.

Address:  25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong

Contact: Ramita Taengthai

Zip / Postal: 10210

State / Province: Bangkok

Order Number: *0332617856*
Weighing Device

Manufacturer: Mettler Toledo

Model: AB204-S

Serial No.: 1123103723

Building: N/A

Floor: 4

Room: 406

Instrument Type: Weighing Instrument

Asset Number: ERTC-L-IN-0048

Terminal Model: N/A

Terminal Serial No.: N/A

Terminal Asset No.: N/A

Range Max. Capacity Readability (d)

1 220 g 0.0001 g

Procedure

Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)

METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found and As Left calibrations.

The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to
accommodate specific calibration conditions.

Temperature Humidity

As Found Start: 23.6 °C Start: 34.6 %End: 23.5 °C End: 35.1 %

As Left Start: 23.6 °C Start: 35.0 %End: 23.5 °C End: 35.7 %

As Found Calibration Date: 17-Jan-2023

As Left Calibration Date: 17-Jan-2023

Issue Date:

Calibrator:

Chawalit Martsuloke

Technical Manager / Head of Calibration Center

Approved Signatory:

19-Jan-2023
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Measurement Results
Repeatability

As Found As Left

Test Load: 100 g

1 99.9992 g 100.0001 g

2 99.9991 g 100.0001 g

3 99.9991 g 100.0001 g

4 99.9991 g 100.0001 g

5 99.9992 g 100.0002 g

6 99.9993 g 100.0002 g

7 99.9992 g 100.0002 g

8 99.9992 g 100.0001 g

9 99.9991 g 100.0001 g

10 99.9992 g 100.0001 g

0.00007 g 0.00005 gStandard
Deviation

The results of this graph are based upon the absolute values of the differences
from the mean value.

As Left

The "d" in the graph represents the readability of the range/interval in which the
test was performed.

As Found

Eccentricity

Test Load: 100 g

Position As Found As Left

1 99.9991 g 100.0001 g

2 99.9993 g 100.0002 g

3 99.9992 g 100.0002 g

4 99.9990 g 100.0001 g

5 99.9991 g 100.0001 g

0.0002 g 0.0001 gMaximum
Deviation As Found As Left

The "d" in the graph represents the readability of the range/interval in which
the test was performed.
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Error of Indication

As Found

Reference Value Indication Error of Indication Expanded Uncertainty k

1 0.0000 g 0.0000 g 0.0000 g 0.15 mg 2

2 0.0500 g 0.0500 g 0.0000 g 0.16 mg 2

3 0.1000 g 0.0999 g -0.0001 g 0.16 mg 2

4 0.5000 g 0.4999 g -0.0001 g 0.16 mg 2

5 1.0000 g 1.0000 g 0.0000 g 0.16 mg 2

6 5.0000 g 5.0001 g 0.0001 g 0.16 mg 2

7 10.0000 g 10.0001 g 0.0001 g 0.17 mg 2

8 50.0000 g 49.9997 g -0.0003 g 0.20 mg 2

9 100.0000 g 99.9992 g -0.0008 g 0.27 mg 2

10 150.0000 g 149.9987 g -0.0013 g 0.38 mg 2

11 200.0000 g 199.9982 g -0.0018 g 0.44 mg 2

As Left

Reference Value Indication Error of Indication Expanded Uncertainty k

1 0.0000 g 0.0000 g 0.0000 g 0.11 mg 2

2 0.0500 g 0.0500 g 0.0000 g 0.13 mg 2

3 0.1000 g 0.1000 g 0.0000 g 0.13 mg 2

4 0.5000 g 0.5000 g 0.0000 g 0.13 mg 2

5 1.0000 g 1.0000 g 0.0000 g 0.13 mg 2

6 5.0000 g 5.0001 g 0.0001 g 0.13 mg 2

7 10.0000 g 10.0000 g 0.0000 g 0.14 mg 2

8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2

9 100.0000 g 100.0001 g 0.0001 g 0.24 mg 2

10 150.0000 g 150.0001 g 0.0001 g 0.34 mg 2

11 200.0000 g 200.0002 g 0.0002 g 0.39 mg 2

As Found

As Left

For improved legibility of the graphics
only increasing measurement points
are shown and measurement points
close to zero are not displayed.

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k – which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.
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Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS57 Date of Issue: 06-Jan-2022

Certificate Number: 177037 Calibration Due Date: 03-Jul-2023

Thermo Hygrometer

Equipment No.: IN255 Date of Issue: 20-Jul-2022

Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023

Remarks

Equipment condition: Good

Next calibration according to customer's procedure

Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.



Calibration Certificate ID

TH2036-001-011723-ACC-TH

Form Number: F103C

Software Version: 1.23.1.11

Report Version: 2.16.30

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 5 of 5

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 3.0 · 10-6 / K

Temperature range on site for the evaluation of the measurement uncertainty in use: 3 K

Linearization of Uncertainty Equation

Range
As Found As Left

d Max

1 0.0001 g U1 = 0.16 mg + 0.0147 mg/g · R U1 = 0.13 mg + 0.00671 mg/g · R220 g

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication As Found As Left

0.0220 g 0.16 mg 0.73% 0.13 mg 0.59%

0.2200 g 0.16 mg 0.074% 0.13 mg 0.060%

2.2000 g 0.19 mg 0.0087% 0.14 mg 0.0066%

22.0000 g 0.48 mg 0.0022% 0.28 mg 0.0013%

220.0000 g 3.4 mg 0.0015% 1.6 mg 0.00073%

As Found As Left
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As
Found

As
Left

The weighing device meets the given
process requirements.

The weighing device meets the given
process requirements.

Tests Performed: As Found As Left

Process Requirements
Weighing Tolerance: 1% Smallest Net Weight: 0.0500 g Safety Factor: 2

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.

Safe Weighing Range

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 1 of 4Software Version: 1.23.1.11

Report Version: 2.16.30

Form Number: F103C



Attachment to Calibration Certificate:
TH2036-001-011723-ACC-TH
GWP® Certificate

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 2 of 4Software Version: 1.23.1.11

Report Version: 2.16.30

Form Number: F103C

Minimum Weight
As Found Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors

Safety Factor

Tolerance 1 2 3 5 10

0.1% 0.16012 g 0.32511 g 0.49518 g 0.85155 g 1.85026 g

0.2% 0.07947 g 0.16012 g 0.24199 g 0.40949 g 0.85155 g

0.5% 0.03165 g 0.06348 g 0.09550 g 0.16012 g 0.32511 g

1% 0.01580 g 0.03165 g 0.04754 g 0.07947 g 0.16012 g

2% 0.00789 g 0.01580 g 0.02372 g 0.03959 g 0.07947 g

5% 0.00316 g 0.00631 g 0.00947 g 0.01580 g 0.03165 g

Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors

Safety Factor

Tolerance 1 2 3 5 10

0.1% 0.12735 g 0.25642 g 0.38726 g 0.65440 g 1.35584 g

0.2% 0.06346 g 0.12735 g 0.19166 g 0.32162 g 0.65440 g

0.5% 0.02533 g 0.05073 g 0.07620 g 0.12735 g 0.25642 g

1% 0.01266 g 0.02533 g 0.03802 g 0.06346 g 0.12735 g

2% 0.00633 g 0.01266 g 0.01899 g 0.03168 g 0.06346 g

5% 0.00253 g 0.00506 g 0.00759 g 0.01266 g 0.02533 g

Pass: The determined minimum weight meets the requirement for the smallest net weight.

 At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past
until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive
measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If "N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.
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Measurement Results
Results Summary

Repeatability Eccentricity Error of Indication

As Found

As Left

= Passed

= Failed

= Safety Factor not met

Repeatability

As Found As Left

Tolerance Control Limit Std. Deviation Result ResultStd. Deviation

Test Load:  100 g

0.1% N/A

0.00007 g* 0.00005 g*

N/A N/A

0.2% 0.00005  g

0.5% 0.00013  g

1% 0.00025  g

2% 0.00050  g

5% 0.00125  g

*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this
repeatability test and the calculation of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

Tolerance

As Found As Left

Control Limit Deviation Result ResultDeviation

Test Load:  100 g

0.1% 0.0500 g

0.0002 g 0.0001 g

0.2% 0.1000 g

0.5% 0.2500 g

1% 0.5000 g

2% 1.0000 g

5% 2.5000 g

The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
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Error of Indication

Reference Value Error 0.1% 0.2% 0.5% 1% 2% 5%

Control limits for various weighing tolerances

As Found

0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A

50.0000 g -0.0003 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g

100.0000 g -0.0008 g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 2.5000 g

150.0000 g -0.0013 g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g

200.0000 g -0.0018 g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 2.0000 g 5.0000 g

Result

Reference Value Error 0.1% 0.2% 0.5% 1% 2% 5%

Control limits for various weighing tolerances

As Left

0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A

50.0000 g 0.0000 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g

100.0000 g 0.0001 g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 2.5000 g

150.0000 g 0.0001 g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g

200.0000 g 0.0002 g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 2.0000 g 5.0000 g

Result

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
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Appendix 4-1 

Process of Human Rights Impact Assessment 
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HRIA Process 

 The process of HRIA includes scoping, baseline data collection and assessment as 
follows: 
 

 (1) Scoping of Impact and Risks 

  The first step of HRIA is to scope the potential impact and risk from following 
sources:  
  1) Human right issues and related data from Initial Environmental 
Examination Report (IEE).  
  2) Human rights risks reference from relevant organization such as Guidance 
Note on Implementation of Human Rights Assessments under the Equator Principles, Guide 
to Human Rights Impact Assessment and Management (HRIAM), Guiding Principles on 
Business and Human Right.  
  3) Human rights risks that have already occurred and those likely to occur 
throughout the entire value chain. This includes direct project activities by the project and 
indirect activities by suppliers or contractors; both of which may cause complicity in human 
rights violation. 
 

  These potential human rights issues are then grouped by topics with potential 
negative impact/risk and effectors as presented in Table 1. 
 

 (2) Baseline Data Collection 

  Baseline data collection is an important step to collect human right risks issues, 
from participants of human right risks assessment process, who have direct association with 
those risks issue as initially scoped in Table 1. 
 

  The Baseline data collection was collected through public consultation with 
project stakeholders. The result of the public consultation was analyzed and assessed as 
presented in Table 2. 
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Table 1 

Scoping of Relevant Human Rights Issues from Project Implementation Activities 

Relevant Human Rights 

Issues 

Potential Negative Impact/Risk Effectors 

Labor rights   

Occupational health and 

safety 

- Risk that workers will face occupational accident 

during the project construction and operation phase. 

- Project Developer 

- Contractors 

Discrimination - Risk that workers may be treated unfairly (either 

th o u g h  r ec ru i tm en t ,  h i r in g ,  m an ag em en t , 

compensation, career progression/ opportunities, or 

termination practices) due to certain attributes such 

as on the basis of their disability, religion, health, 

ethnicity, gender, sexual orientation, gender, age, 

indigenous origin, migrant worker status, etc. (as 

such, it intersects with other rights e.g. right to 

health). 

- Project Developer 

- Contractors 

Wa g e s  ( p a y  e q u i t y , 

standard of life) 

- Using staff that are paid extremely low wages  with 

no or very limited entitlements to sick pay or leave. 

- Project Developer 

- Contractors 

Working Hours - Mandating unreasonable working hours for   

employees that are inconsistent with ILO standards,  

which generally indicate that employees should not  

be required to work more than 48 hours per week,  or 

ten hours a day, and should have one day off per 

week. 

- Project Developer 

- Contractors 

Community rights    

Co m m u n i ty  Sa fe ty  & 

Standard of Living  

- Impact of pollution that is affected by project 

construction, such as noise and vibration, and waste; 

- Impacts on public utility services which is affected 

by labour migration into the area; 

- Risk that project transportation incurs road 

accident. 

- Project Developer 
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Table 2 

Human Rights Risks in the Project Implementation Activities 

Project activity 
Respective 

rights 
Description of human rights risks 

Receptor 

Employees 
Local 

community 

Labour rights 

Em p lo y ment  o f 
staff and workers 
(full time and part 
t i m e )  f o r 
construction and 
operation phases 

Occupational 
health and safety 

-  R i s k  t h a t  w o r k e r s  w i l l  f a c e 
occupational accident during the 
project construction and operation 
period. 

✓  

Discrimination - Risk that workers may be treated 
unfairly (either though recruitment, 
hiring, management, compensation, 
career progression/ opportunities, or 
termination practices) due to certain 
attributes such as on the basis of their 
disability, religion, health, ethnicity, 
gender, sexual  orientation, gender, age, 
indigenous origin, migrant worker 
status, etc. (as such, it intersects with 
other rights e.g. right to health services). 

✓  

Working Hours - Mandating unreasonable working 
h o u r s  f o r   e m p l o y e e s  t h a t  a r e 
inconsistent with ILO standards,  
w h i c h  g e n e r a l l y  i n d i c a t e  t h a t 
employees should not be required to 
work more than 48 hours per week,  
or ten hours a day, and should have 
one day off per seven days. 

✓  

Community Right 
C o n s t r u c t i o n 
activities 

Community 
Safety & 
Standard of 
Living 

- Impact of pollution that is affected 
by the project construction, such as 
noise and vibration, and waste; 
- Risk that project transportation 
incurs road accident; 
- Conflict between migrant workers 
and the local people; 
- Utilization of public infrastructures 
affected by migrant workers are 
inadequate to the local people. 
- Infestation of disease carriers 

 ✓ 

Operation 
activities 

Community 
Safety & 
Standard of 
Living 

- Contamination to the environment ; 
- Risk that project transportation 
incurs road accident; 
- Infestation of disease carriers 

 ✓ 
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 (3) Assessment  
 

  1) Human Right Risks Assessment Criteria  
   According to the UN Guiding Principles, Human right assessment 
considers 2 key parameters i.e. severity of Risk and Likelihood of Occurrence. Consideration 
on Severity of the identified human rights risks consider the impacts through the 3 factors of 
which are most severe (based on scale, scope, and remediability). These two dimensions 
(severity and likelihood), human rights risk assessment criteria is developed to identify level 
of risks from 1-4 as presented in Table 3. 
 

Table 3 

Human Rights Risk Assessment Criteria 
Criteria for Severity 

 Remediability Remediability Remediability Remediability 

Scale  Minor impact to 
health and safety: 
first aid case 

 

Slight impact to 
health and safety: 
minor injury or 
illness  
(no loss time) 

Moderate impact to 
health and safety: 
serious injury that 
needs rehabilitation 
(loss time injury) 

Significant impact to 
health and safety: 
physical disability or 
fatality 

Scope  No negative  
impact to 
stakeholder 

Impact to some  
stakeholders in 
particular 
stakeholder group 

Impact to most  
stakeholders in 
particular 
stakeholder group 

Impact to all  
stakeholders’ group 
(such as local 
communities, 
affected community 
members, and 
vulnerable) 

Remediability Take less than a  
year (<1 year) to 
restore the impact 

Take 1-3 years to  
restore the impact 

Take 3-5 years  
to restore the impact 

Impossible to  
restore or will take 
longer than 5 years 
(>5 years) to restore 
the impact 

Criteria for Likelihood 

 Rare (1) Unlikely (2) Possible  (3) Likely  (4) 
Score Incident has 

occurred within the 
industry, but it is 
very improbable that 
the incident will 
occur in the 
company’s area of 
operations (<1%) 

Incident rarely 
occurs within the 
area of operations, 
but it is possible  
(1-10%) 

Incident 
occasionally occurs 
within the area of 
operations 
occasionally  
(10-25%) 

Incident occurs 
within the area of 
operations several 
times per year 
(>25%) 

 

  2) Assessment of Level of Human Right Risk  
   Considering the severity and likelihood of occurrence of each implement 
activity and plot in the Human Right risk assessment matrix as show in Figure 1 the level of 
Human Rights Risk can be obtained in the level of low, medium high or critical with 
definition of Impact/Risk describe in Table 4. 
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1 x 1 2 x 1 3 x 1 4 x 1 

 Likelihood of Occurrence 

 Level of Risks:  Low,  Medium,  High,  Extreme 

Figure 1 The Human Rights Risk Impact Assessment Matrix 

 

Table 4 

Description of the Level of Human Rights Risk/Impact 
Level of 

Risk Impact Type of Impact 

 Extreme - Human rights impact covers a wide scope of area or population, extending beyond the 
area of operations. 
- The project cannot control or mitigate human rights impacts to remediate the affected 
victims and restore them to their original condition. 
- The impact  /  incident related to human rights requires the support of an independent, 
trusted third party to mediate the issue.  

 High - The project is complicit in assisting or supporting an activity that resulted in human 
rights violation (legal complicity). 
- The human rights impact was caused by the activities of the project  or the activities in 
the project’s supply chain, and created impacts on stakeholders in the area of operations. 
- The project has a human rights conflict with a vulnerable group. 

 Medium - The project benefited from activities conducted by external parties that resulted in 
human rights violation (non-legal complicity). 
- The project cannot respond to the human rights concerns of internal or external 
stakeholders. 

 Low - Potential human rights impacts and concerns raised by internal or external stakeholders 
are resolved, with prevention measures put in place. The project’s grievance mechanisms 
are effective. 
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Invitation letter for pre-engagement meeting 
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Letter to disseminating documents  
for pre-engagement meeting  
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Brochure for pre-engagement meeting 
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Presentation for pre-engagement meeting  
  



การรับฟຑงความหในของประชาชนละผูຌมีสวนเดຌสีย
ตอการจัดท้ารายงานสิไงวดลຌอม

ครงการรงเฟฟງาบรีซอนดຏเชนຏปพาวอรຏ
ของปบริษทัปบรซีอนดຏเชนຏปพาวอรຏปจ้ากัด

ตัๅงอยูทีไต้าบลหนองกระทุมปอ้าภอดิมบางนางบวชปจังหวัดสุพรรณบุรีป

วันอังคารทีไป23 พฤษภาคมปพ.ศ.ป2566 วลาป09.00-12.00 น.
หຌองประชุมทศบาลต้าบลหนองกระทุมปอ้าภอดมิบางนางบวชปจังหวัดสุพรรณบุรีป

หตุผลละความจ้าปຓนของครงการ

บริษัทปบรซีอนดຏเชนຏปพาวอรຏปจ้ากัดปมีผนทีไจะพัฒนาครงการรงเฟฟງาบรีซอนดຏเชนຏปพาวอรຏปซึไงปຓนครงการผลิตเฟฟງาจากพลังงาน
สงอาทิตยຏดຌวยทคนลยีผงฟตวลทอิกหรือซลลຏสงอาทิตยຏบบติดตัๅงบนพืๅนดินรวมกับระบบกักกใบพลังงาน พืไอจ้าหนายเฟฟງา฿หຌก
ภาครัฐตามนยบาย฿หຌการสนับสนุนการผลิตเฟฟງาจากพลังงานทดทนหรือพลังงานทางลือกปดยพลังงานสงอาทิตยຏปຓนหนึไง฿นพลังงาน
ทดทนหรือพลังงานทางลือกทีไสะอาดปสามารถน้ามา฿ชຌงานเดຌอยางเมจ้ากัดปเมกอ฿หຌกิดมลภาวะทางสิไงวดลຌอมปละชวยสงสริมความมัไนคง
ดຌานพลังงาน฿นระยะยาว

ทัๅงนีๅปการพัฒนาครงการดังกลาวขຌาขายตຌองจัดท้ารายงานประมวลหลักการปฏิบัติป ( ละรายงานการศึกษามาตรการปງองกันละกຌเข
ผลกระทบตอคุณภาพสิไงวดลຌอมละความปลอดภัยป( พืไอประกอบการขออนุญาตด้านินครงการตอหนวยงานทีไกีไยวขຌอง

 พืไอ฿หຌขຌอมูลบืๅองตຌนของครงการกับชุมชนเดຌรับทราบ
 พืไอปຂดอกาส฿หຌประชาชนละผูຌมีสวนเดຌสียเดຌมีสวนรวมกับการพัฒนาครงการตัๅงตริไมตຌน
 พืไอน้าขຌอมูลทีไเดຌจากการประชุมมาก้าหนดนวทางศึกษา/มาตรการลดผลกระทบดຌานสิไงวดลຌอม ละขຌอหวงกังวลทีไอาจกิดขึๅนจากการ

พัฒนาครงการ

วัตถุประสงคຏของการประชาสัมพันธຏครงการ
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Typewriter
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การจัดท้ารายงานป

การจัดท้ารายงานป

ระบียบคณะกรรมการก้ากับกิจการพลังงานวาดຌวยปหลักกณฑຏการจัดท้ารายงานประมวลหลักการปฏิบัติป
ละรายงานผลการปฏิบัติตามประมวลหลักการปฏิบัติปส้าหรับการประกอบกิจการผลิตเฟฟງาปพ.ศ.ป

ระบียบคณะกรรมการก้ากับกิจการพลังงานวาดຌวยปการรับฟຑงความหในละท้าความขຌา฿จกับประชาชน
ละผูຌมีสวนเดຌสีย฿นการพิจารณาออก฿บอนุญาตประกอบกิจการผลิตเฟฟງาปพ.ศ.ป

ประกาศกระทรวงอุตสาหกรรมปรืไองปการท้ารายงานกีไยวกับการศึกษามาตรการปງองกันละกຌเข
ผลกระทบตอคุณภาพสิไงวดลຌอมละความปลอดภัยป(ฉบับทีไป3)ปพ.ศ.ป2559

ประยชนຏของครงการ

ภาพรวม
 การพัฒนาครงการรงเฟฟງาพลังงานสงอาทิตยຏปຓนการ฿ชຌทรัพยากรธรรมชาติทีไมีอยูปຓนวัตถุดิบ฿นการผลิต

พลงังานปจึงสงผลกระทบตอชุมชนดยรอบพืๅนทีไครงการคอนขຌางตไ้า
 พิไมสัดสวนกา้ลังการผลิตเฟฟງาจากพลังงานหมุนวียนภาย฿นประทศปละชวยลดการผลิตเฟฟງาจากชืๅอพลิง

ฟอสซิลทีไปຓนตຌนหตุของการปลอยกຍาซรือนกระจกตามนยบายภาครัฐ

ระดับพืๅนทีไ
 งินกองทุนพัฒนาเฟฟງาปตามระบียบสา้นักงานคณะกรรมการก้ากับกิจการพลังงาน
 การจຌางรงงาน฿นทຌองถิไน
 การสนับสนุนงบประมาณ฿นการพัฒนาชุมชน
 ภาษีรงรือนละทีไดินปละภาษีปງาย



รายละอียดครงการ

จຌาของครงการป บริษัทปบรีซอนดຏเชนຏปพาวอรຏปจ้ากัด

ประภทครงการป รงเฟฟງาพลังงานสงอาทิตยຏดຌวยทคนลยีผงฟตวลทอิก
หรือซลลຏสงอาทิตยຏบบติดตัๅงบนพืๅนดินรวมกับระบบกักกใบพลังงานป

ทีไตัๅงครงการป ต้าบลหนองกระทุมปอ้าภอดิมบางนางบวชปจังหวัดสุพรรณบุรี

ขนาดพืๅนทีไครงการป ประมาณป1,052 เร

ก้าลังการผลิตเฟฟງาติดตัๅง

ระยะวลา฿นการกอสรຌางป ครงการ฿ชຌระยะวลา฿นการออกบบปกอสรຌางปติดตัๅง
อุปกรณຏผลิตเฟฟງาปจนถงึชวงทดสอบระบบปประมาณป21 ดือน

ก้าลังการผลิตละครืไองจกัรหลักทีไติดตัๅง

ก้าลังการผลิตเฟฟງาตดิตัๅงป (199.456

ผงซลลຏสงอาทิตยຏชนิดซิลิกอนป ขนาดป605 วัตตຏตอผงปหรือทียบทาปจา้นวนป329,680 ผง

ครืไองปลงกระสเฟฟງาป( ) ขนาดก้าลังการผลิตป300 กิลวัตตຏปจ้านวนป480 ชุดปหรือทียบทา

หมຌอปลงเฟฟງาป ขนาดป90 มกะวลตຏอมปรຏปจ้านวนป1 ชุด

ระบบกักกใบพลังงานป( ขนาดป2.752ป จ้านวนป42 ชุด



กระบวนการผลิตเฟฟງา
ขนาดป605ปวัตตຏปจ้านวนป329,680ปผง

กา้ลังการผลติป199.456

300 กิลวัตตຏป
จ้านวนป480ปชุดป

ขนาดป90ป

ก้าลังการผลิต

ขนาดป2.752ป จ้านวนป42ปชุด

ประยชนຏทีไชุมชนจะเดຌรับ

ระยะกอสรຌางป บาท มกะวัตตຏ ป

ระยะด้านนิการป สตางคຏ หนวย ดือน

การ฿ชຌประยชนຏจากกองทุนฯ
 การพัฒนาอาชีพ
 การสนับสนุนการศึกษาปศาสนาปวัฒนธรรมประพณีปกีฬาปละดนตรี
 การสนับสนุนการสาธารณสุขละสิไงวดลຌอม
 การพัฒนาคุณภาพชีวติ
 การพัฒนาพลังงานหมุนวียน
 อืไนโปตามทีไคณะกรรมการบริหารกองทุนหในสมควร

ประกาศคณะกรรมการก้ากับกิจการพลังงาน
รืไองปการน้าสงงินขຌากองทุนพัฒนาเฟฟງาส้าหรับผูຌรับ฿บอนญุาตประกอบกิจการเฟฟງาปประภท฿บอนุญาตผลิตเฟฟງาป(ฉบับทีไป2)ปพ.ศ.ป2559

มีวัตถุประสงคຏพืไอปຓนทุนสนับสนุน฿หຌมีการ฿หຌบริการเฟฟງาเปยังทຌองทีไตางโปอยางทัไวถึงปละกระจายความจริญเปสูทຌองถิไนป
อีกทัๅงพัฒนาชุมชน฿นทຌองถิไนทีไเดຌรับผลกระทบจากการด้านินงานของรงเฟฟງา

อัตราการจายงินขຌาสูกองทุนฯ

● กองทุนพัฒนาเฟฟງา

● การจຌางงานปภาษีทຌองถิไนปกิจกรรมชุมชนสัมพันธຏของครงการ



กิจกรรมทีไจะกิดขึๅน
 การปรับสภาพพืๅนทีไ
 การขนสงอุปกรณຏกอสรຌาง
 การติดตัๅงผงซลลຏสงอาทิตยຏ
การคัดกรองผลกระทบบืๅองตຌน
 ดຌานคุณภาพอากาศ
 ดຌานระดับสียง
 ดຌานการ฿ชຌนๅ้าละนๅ้าทิๅง

ระยะกอสรຌาง

กิจกรรมทีไกิดขึๅน
 การ฿ชຌนๅ้าของพนักงาน
 การลຌางผงซลลຏสงอาทิตยຏ

การคัดกรองผลกระทบบืๅองตຌน
 ดຌานการ฿ชຌนๅ้าละนๅ้าทิๅงป(ระดับตไ้า)

ระยะด้านินการ

ผลกระทบทีไอาจกิดขึๅนปละการจัดการบืๅองตຌนของครงการ

คัดลือกพืๅนทีไครงการละทคนลยี

ศึกษาละออกบบรายละอยีดครงการ

ศึกษาละจัดท้ารายงาน

ขออนุญาตหนวยงานทีไกีไยวขຌองพืไอด้านินการกอสรຌาง

การกอสรຌางละทดสอบระบบ

ด้านินการผลิตเฟฟງาละจ้าหนาย฿หຌกับภาครฐั

วิธกีารด้านินงานของครงการ

ขัๅนตรียมการ



การคัดลือกทีไตัๅงปละการคัดลือกทคนลยี
พืๅนทีไตัๅงครงการตຌองขัดตอกฎหมายหรือระบียบทีไมีการบังคับ฿ชຌปอาทิ
 ตຌองเมขัดตอกฎหมายวาดຌวยผังมอืง
 ตຌองเมขัดตอกฎหมายวาดຌวยการสงสริมละรักษาคุณภาพสิไงวดลຌอมหงชาติ
 ตຌองเมขัดตอกฎหมายวาดຌวยบราณสถานละบราณวัตถุ
 ตຌองเมขัดตอมติคณะรฐัมนตรี

ทีไตัๅงครงการ
เมขัดตอกฎหมาย
ทีไมีผลบังคับ฿ชຌ฿นปຑจจุบัน



ปຑจจัย ผงซิลิคอน
ชนิดมนคริสตัลเลนຏ

ผงซิลิคอน
ชนิดพลีครสิตัลเลนຏ

ผงชนิดอะมอฟຑส

การผลติเฟฟງา ผลิตเดຌดีทีไสุด ผลิตเดຌนຌอยวามนคริสตัลเลนຏ ผลิตเดຌนຌอยสดุ
การ฿ชຌพืๅนทีไ ฿ชຌนຌอย ฿ชຌมาก ฿ชຌมากทีไสุด
อายุการ฿ชຌงาน  25ปป  25ปป สืไอมสภาพรใว/ประกนัสินคຌาสัๅน
ผลกระทบของงาตอการผลิตเฟฟງา งามีผลกระทบตอการผลติ งามีผลกระทบตอการผลิต งามีผลกระทบตอการผลิตนຌอย

ขอบขตการศึกษารายงานสิไงวดลຌอมของครงการ

ศึกษาละออกบบรายละอียดครงการศึกษาสภาพวดลຌอมปຑจจบุันของ

ครงการดยมีรัศมีพืๅนทีไศึกษาป3 กิลมตร

การประมินผลกระทบสิไงวดลຌอม

การก้าหนดมาตรการปງองกันละกຌเขผลกระทบสิไงวดลຌอม

ประชาสัมพันธຏละการมีสวนรวมของประชาชน

การจัดท้ารายงาน



การศึกษาประมวลหลกัการปฏิบติัการ (CoP)
ผลกระทบสิÉงแวดล้อม และมาตรการป้องกนั แก้ไข 

และมาตรการติดตามตรวจสอบผลกระทบสิÉงแวดล้อม

13

การรวบรวม
ขຌอมูลทุติยภูมิ

การกใบตัวอยางคุณภาพ
สิไงวดลຌอม

- คุณภาพอากาศ
สียง
คุณภาพนๅ้า
นิวศวทิยาบนบก/฿นนๅ้า

การตรวจสอบ
ภาคสนาม

การจัดประชุมรับฟຑง
ความคิดหในฯ

วิธีการศกึษา

การวิคราะหຏขຌอมูล



พืๅนทีไศกึษาของครงการ

 ก้าหนดพืๅนทีไศึกษารัศมีป3ปกิลมตรปจากขอบขตพืๅนทีไตัๅงครงการป
ตามระบียบคณะกรรมการก้ากับกจิการพลังงานปวาดຌวยการรับฟຑง
ความคิดหในละท้าความขຌา฿จกับประชาชนละผูຌมีสวนเดຌสียป
฿นการพิจารณาออก฿บอนุญาตประกอบกจิการผลิตเฟฟງาปพ.ศ.ป2565

 ครอบคลุมพืๅนทีไบางสวนของต้าบลหนองกระทุมปต้าบลบอกรุป
อ้าภอดิมบางนางบวชปละต้าบลหนองมะคามงปอ้าภอดานชຌางป
จังหวัดสุพรรณบุรี

ก้าลังการผลิตเฟฟງามากกวาป10 มกะวัตตຏป
เมมีการผาเหมຌ

กลุมผูຌมีสวนเดຌสียของครงการ

กลุมผูຌเดຌรับผลกระทบหรือผูຌมีสวนเดຌสียปประกอบดຌวย
- ประชาชน฿นพืๅนทีไศึกษา - ผูຌน้าชุมชน฿นพืๅนทีไศึกษา - กลุมชาติพันธุຏ
- กลุมปราะบางปชนปกลุมสตรีปดใกปคนพิการปรงงานขຌามชาติปปຓนตຌน

2. กลุมหนวยงานราชการ฿นระดับตางปโปทีไกีไยวขຌอง
3. ประชาชน/ผูຌสน฿จทัไวเป

จังหวัด อ้าภอ องคຏกรปกครองสวนทຌองถิไน หมูบຌาน
สุพรรณบุรี ดิมบางนางบวช ทศบาลต้าบลหนองกระทุม - หมูทีไป1ปบຌานหนองกระทุม

- หมูทีไป2ปบຌานหนองกระทุม
- หมูทีไป3ปบຌานหนองปอ
- หมูทีไป5ปบຌานหนองกอก
- หมูทีไป6ปบຌานหนองนา
- หมูทีไป7ปบຌานหนององิพิง
- หมูทีไป8ปบຌานหนองหิน

องคຏการบริหารสวนต้าบล
บอกรุ

- หมูทีไป3ปบຌานหนองฉนวน
- หมูทีไป4ปบຌานลาด

ดานชຌาง องคຏการบริหารสวนต้าบลหนอง
มะคามง

- หมูทีไป1ปบຌานหนองมะคามง
- หมูทีไป7ปบຌานสระบัวกไ้า

1ปจังหวัด 2ปอ้าภอ 3ปหนวยงาน 11ปหมูบຌาน



ผลกระทบสิไงวดลຌอมป
ชวงกอสรຌาง

การปรับพืๅนทีไ การขนสงอุปกรณຏ

การติดตัๅงผงซลลຏสงอาทิตยຏ

กิจกรรมชวงกอสรຌาง
 ฝุຆนละอองปปจากการปรับพืๅนทีไ

 มลภาวะทางสยีงปจากงานติดตัๅงครงสรຌางผง

 การคมนาคมปจากการขนสงอุปกรณຏละคนงาน

 กากของสียปจากบรรจุภัณฑຏละคนงาน

 นๅ้าสียปจากคนงานกอสรຌาง

ระยะวลากอสรຌางปประมาณป12 ดือน
คนงานกอสรຌางสูงสุดประมาณป คน



การประมินผลกระทบดຌานคุณภาพอากาศ
ฝุຆนละอองป(ชวงกอสรຌาง)หลงก้านิดมลพิษ

ทางอากาศ
ของครงการ

คา้นวณดຌวย คุณภาพอากาศ฿นบรรยากาศ
ปຑจจุบัน ผลกระทบ

ระยะวลากอสรຌางป
ดือน

คามาตรฐานฝุຆนละออง
เมกิน เมครกรัมตอลูกบาศกຏมตร

การตรวจวัดคุณภาพอากาศ฿นบรรยากาศปຑจจุบัน
ลมพัดมาจากทางทิศหนือเปทิศ฿ตຌ
ชวงดือนกุมภาพันธຏ-กันยายน

ลมพัดมาจากทางทิศตะวันตกฉียง฿ตຌป
เปทิศตะวันออกฉียงหนือ
ชวงดือนตุลาคม-มกราคม

คณุภาพอากาศป2 สถานีป5 วันตอนืไองปจ้านวนป2 ครัๅงป
รงรียนบຌานหนองหิน
รพ.สต.ปหนองกระทุม

พารามิตอรຏทีไตรวจวัดปเดຌก
• ฝุຆนละอองรวมป( ฉลีไยป24 ชัไวมง
• ฝุຆนละอองขนาดเมกินป10ปเมครอนป( ) ฉลีไยป24 ชัไวมง
• ฝุຆนละอองขนาดเมกินป2.5ปเมครอนป( 2.5) ฉลีไยป24 ชัไวมง
• ทิศทางละความรใวลม



หลงก้านิดป มาตรการปງองกันละกຌเขผลกระทบสิไงวดลຌอม
กิจกรรมการปรับพืๅนทีไป  ฉีดพรมนๅ้า฿นบริวณพืๅนทีไทีไมีการปຂดหนຌาดินปกองวัสดุปละบริวณถนนทางขຌาพืๅนทีไ

กอสรຌางอยางนຌอยวันละป2ปครัๅงป(ชຌา-บาย)ปหรือพจิารณาตามความหมาะสมกับสภาพ
ภูมิอากาศปดยควบคุม฿หຌผิวดินมีความปยกชืๅนปพืไอปງองกันฝุຆนละอองฟุງงกระจายละลด
ผลกระทบตอชุมชนทีไอยู฿กลຌคียง

การ฿ชຌยานพาหนะ
ละการขนสงอุปกรณຏ

 กอนน้ารถออกจากพืๅนทีไกอสรຌาง฿หຌลຌางท้าความสะอาดตัวรถละลຌอรถทีไมีศษหินดิน
คลนปหรือทรายทีไอาจจะกอ฿หຌกิดสภาพทีไปຓนอันตรายละความสกปรกบนถนน

 จัดกใบวัสดุอุปกรณຏกอสรຌาง฿หຌปຓนระบียบสวน฿ดทีไกอ฿หຌกิดฝุຆนฟุງงกระจายตຌองมีวัสดุ
คลุมปຂดทับ

มาตรการฯปทีไสา้คัญป(ดຌานคุณภาพอากาศ)

หลงก้านิดสียง

คาระดบัสียงลดลงตามระยะทาง

ผลตรวจวัดระดับสียงปຑจจุบัน

สียงทีไชุมชนเดຌรบั

การประมินผลกระทบดຌานสียง



ระดับสียง 2 สถานีป5 วันตอนืไองปจ้านวนป2 ครัๅง
รงรียนบຌานหนองหิน
รพ.สต.ปหนองกระทุม

พารามิตอรຏปเดຌก
• ระดับสียงฉลีไยป24ปชัไวมงป(
• ระดับสียงสงูสุดป
• ระดับสียงฉลีไยป1ปชัไวมงป(
• ระดับสียงฉลีไยป5ปนาทีป(
• ระดับสียงกลางวัน-กลางคืนป(
• ระดับสียงพืๅนฐานป(

การตรวจวัดคาระดับสียง฿นปຑจจุบนั

หลงก้านิด มาตรการปງองกันละกຌเขผลกระทบ
กิจกรรมการปรับพืๅนทีไ  กิจกรรมการกอสรຌางทีไอาจกอ฿หຌกิดผลกระทบดຌานสียงตอชุมชนหรือสิไงมีชีวิตทีไอยูบริวณ

ดยรอบป฿หຌมีการด้านินการฉพาะ฿นชวงวลากลางวันปยกวຌนกิจกรรมทีไจ้าปຓนตຌอง
ด้านินการตอนืไอง฿หຌลຌวสรใจจะตຌองจຌง฿หຌผูຌน้าชุมชน฿นพืๅนทีไทราบกอนด้านินการ฿น
กิจกรรมนัๅนปโปอยางนຌอยป7 วัน

 ฿หຌติดตัๅงก้าพงหรือรัๅวทีไมีลักษณะปຓนผนหนาปทึบปหรือวัสดุอืไนทีไ฿หຌผลทียบทาละ฿หຌมี
ความสูงกวาระดับสายตาปบริวณริมรัๅวพืๅนทีไกอสรຌางดຌานทีไอยูติดหรือ฿กลຌคียงกับชุมชนหรือ
พืๅนทีไออนเหวปทัๅงนีๅปก้าพงกัๅนสียงควรติดตัๅง฿นบริวณทีไ฿กลຌทีไสุดกบัหลงก้านิดสียงทาทีไ
จะท้าเดຌ

การติดตัๅงอุปกรณຏ  ลือก฿ชຌอุปกรณຏละครืไองจักร฿นการกอสรຌางทีไมีระดับสียงตไ้าละตรวจซอมบ้ารุงรักษา
อุปกรณຏละครืไองจักร฿หຌมีประสิทธิภาพ฿นการ฿ชຌงาน฿หຌดีอยูสมอ

 จัด฿หຌมีอุปกรณຏปງองกันสียง฿หຌกคนงานทีไท้างานบริวณทีไมีสียงดังปละควบคุม
ระดับสียงทัไวเป฿หຌอยู฿นกณฑຏมาตรฐาน

มาตรการฯปทีไสา้คัญป(ดຌานสียง)



การคมนาคมขนสง
ประภทของการขนสง ความถีไ

ทีไยว วัน
รถขนสงอุปกรณຏกอสรຌาง

- รถบรรทุกผงซลลຏสงอาทิตยຏป(18ปลຌอ) 10
รถบรรทุกขนาด฿หญป(6ปลຌอ) 8
รถบรรทุกขนาดลใกป(4ปลຌอ) 4

รถขนสงคนงานกอสรຌาง

รถบรรทุกขนาดกลางป(6ปลຌอ)
รถปຂคอัพป(ป4ปลຌอ)

สຌนทางขนสงผงซลลຏสงอาทิตยຏป
ทารือหลมฉบังป ทางหลวงพิศษหมายลขป7 (กรุงทพฯ-ชลบุร)ี

 ทางหลวงพิศษหมายลขป9 (ถนนกาญจนาภิษก)
 ทางหลวงผนดินหมายลขป32ป ทางหลวงผนดินหมายลขป3064ป

 ทางหลวงผนดินหมายลขป3350
 ทางหลวงชนบทหมายลขป4086ป พืๅนทีไครงการ

ทีไตัๅงครงการ

ทารือหลมฉบัง

จดุตรวจนับปริมาณจราจรปตรวจวัดป2 วันป
(ครอบคลุมวันท้าการละวันหยุด)
ทางหลวงชนบทหมายลขป4086
(กอนถึงจุดตัดปทล.4027)
ทางหลวงชนบทหมายลขป4086
(รพ.สต.หนองกระทุม)

การตรวจวัดปริมาณการจราจร฿นปຑจจุบัน
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 ก้าหนด฿หຌมีจຌาหนຌาทีไอ้านวยความสะดวกละดูลการขຌา-ออกปของรถทุกประภทปทีไขຌาสูพืๅนทีไครงการ

 จัด฿หຌมีปງายหรอืสัญญาณตือนทีไหในเดຌชัดจนปทัๅงวลากลางวันละกลางคืนกอนถึงพืๅนทีไกอสรຌางอยางนຌอยป100 มตร

 หลีกลีไยงการขนสงวัสดุอุปกรณຏกอสรຌาง฿นชวงชัไวมงรงดวนปชนปวลาป น.ปละวลาป น.ปปຓนตຌนป

 จ้ากัดความรใวรถ฿หຌปຓนเปตามทีไกฎหมายก้าหนด ละก้าหนด฿หຌมกีารควบคุมความรใวของพาหนะ฿นบริวณพืๅนทีไ

กอสรຌาง฿หຌ฿ชຌความรใวเมกินป กม./ชม.

มาตรการฯปทีไส้าคัญป(ดຌานคมนาคมขนสง)

กากของสียละขยะมูลฝอย
หลงก้านิด มาตรการปງองกันละกຌเขผลกระทบ

ศษหลใกป/ปศษวัสดุ
บรรจุภัณฑຏจากการกอสรຌางป
(ปริมาณ ตันตอดือน)

นยบายน้ากลับมา฿ชຌประยชนຏ฿หຌมากทีไสุดปนอกจากนีๅป฿นสวนทีไ
เมสามารถน้ากลับมา฿ชຌครงการเดຌก้าหนด฿หຌบริษัทรับหมา
รบัผิดชอบ฿นการกใบขนออกนอกพืๅนทีไกอสรຌางพืไอน้าเปก้าจัด฿หຌ
ถูกตຌองตามหลักวิชาการ

คนงานกอสรຌาง
(ปริมาณป กิลกรัม
ตอวัน)
(ค้านวณอัตราการกิดขยะ

คน/วันป คน)

จัด฿หຌมีถังรองรับมูลฝอยขนาดป200ปลิตรปมีฝาปຂดมิดชิดปติดตัๅงตาม
จุดตางโปอยางพียงพอพืไอรองรับมูลฝอยทีไกิดขึๅนกอนติดตอ฿หຌ
หนวยงานทีไเดຌรับอนุญาตเปก้าจัดอยางถูกหลักวิชาการ

28
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 จัดตรียมวัสดุอุปกรณຏรองรับขยะทีไกิดขึๅนจากคนงานเวຌตามบริวณพืๅนทีไปฏิบัติงานละบริวณทีไพักคนงาน฿หຌพอพยีงละ
ประสานกับหนวยงานทຌองถิไนพืไอด้านินการก้าจดัขยะ

 กรณีกิจกรรมการกอสรຌางมขีองสียอันตรายทีไมีลักษณะละคุณสมบัติตามทีไก้าหนด฿นประกาศกระทรวงอุตสาหกรรมปรืไองป
การก้าจดัสิไงปฏกิูลหรือวัสดทุีไเม฿ชຌลຌวปพ.ศ.ป2548ป฿หຌหนวยงานทีไเดຌรับอนุญาตจากกรมรงงานอุตสาหกรรมมารบัเปก้าจัด
อยางถูกตຌองปละก้าหนดวิธีปฏิบัติงานรืไองการยกทิๅงขยะหรอืของสียอันตราย

 อบรม฿หຌคนงานทีไกีไยวขຌองทราบหຌามทิๅงมูลฝอยลง฿นทางระบายนๅ้าปทอนๅ้าทิๅงละหลงนๅ้า฿นบริวณ฿กลຌคียงพืๅนทีไกอสรຌาง

มาตรการฯปทีไส้าคัญป(ดຌานกากของสียละขยะมูลฝอย)

30

หลงก้านิด มาตรการปງองกันละกຌเขผลกระทบ
การอุปภคบริภคคนงานกอสรຌาง
(ปริมาณป ลูกบาศกຏมตรตอวัน)

ก้าหนด฿หຌบริษัทผูຌรับหมาจัด฿หຌมีหຌองนๅ้า-หຌองสຌวมป
ทีไถูกหลักสุขาภิบาลพียงพอกับคนงานกอสรຌาง฿น
ชวงวลาทีไมี จ้านวนคนงานสูงสุดป ( พรຌอม
ระบบบ้าบัดนๅ้าสียส้ารใจรูปปกอนน้าเปก้าจัดตาม
หลักสขุาภิบาลตอเป

กิจกรรมการกอสรຌาง
(ส้าหรับการลຌางอุปกรณຏป
ปริมาณป 0 ลูกบาศกຏมตรตอวัน)

รวบรวมสูรางระบายนๅ้าชัไวคราวของครงการปกอน
จะระบายลงบอพักนๅ้าของครงการทัๅงหมดปกอน
น้ามาหมนุวียนกลบัเป฿ชຌประยชนຏอืไนโปชนปรดนๅ้า
ตຌนเมຌปหรือฉีดพรมนๅ้าบริวณพืๅนทีไกอสรຌางปปຓนตຌน

ตัวอยาง หຌองนๅ้า-หຌองสຌวมปพรຌอมระบบ
บ้าบัดนๅ้าสียส้ารใจรูป

นๅ้าสียละการระบายนๅ้า



คุณภาพนๅ้าผิวดินละนิวศวิทยาทางนๅ้า
3ปสถานีปจ้านวนป1ปครัๅง
หຌวยหินป(ดຌานทิศตะวันตกของครงการ)

2 หຌวยหินป(ดຌานทิศ฿ตຌของครงการ)
3 หຌวยหินป(ดຌานทิศตะวันออกของครงการ)

คุณภาพนๅ้าผิวดิน พารามิตอรຏปดังนีๅ
• อัตราการเหล
• คาความปຓนกรดดาง
• ของขใงขวนลอย
• บีอดี
• คลฟิอรຏมทัๅงหมดละฟคัลคลฟิอรຏม

• อุณหภูมิ
• ออกซิจนละลายนๅ้า
• ของขใงละลายนๅ้าทัๅงหมด
• ซีอดี

นิวศวิทยาทางนๅ้าปพารามิตอรຏปดังนีๅ
• พลงกຏตอนพืช
• พลงตอนสัตวຏ
• สัตวຏหนຌาดิน
• สัตวຏนๅ้า
• พืชนๅ้า

การตรวจวัดคุณภาพนๅ้าละนิวศวทิยา฿นนๅ้า

32

 ตดิตัๅงระบบบา้บดันๅ้าสียส้ารใจรูปจากหຌองนๅ้าหຌองสຌวมปพืไอบ้าบัดนๅ้าสีย฿หຌเดຌตามมาตรฐานนๅ้าทิๅงทีไราชการก้าหนดกอน
ระบายออกสูภายนอกปดยหຌามระบายของสีย฿ดโปทีไยังมิเดຌมีการบา้บัดลงสูหลงนๅ้าปละจะตຌองมีการสูบนๅ้าสียหรือของสีย
ดังกลาวเปทิๅงหรือบา้บัด฿หຌถูกตຌองตามกฎหมายวาดຌวยรงงาน

 หຌามทิๅงขยะหรือศษวัสดุจากการกอสรຌางลง฿นทอระบายนๅ้าปหรือหลงนๅ้าสาธารณะดยดใดขาด
 จัดท้ารางระบายนๅ้าชัไวคราวละบอดักตะกอน฿หຌลຌวสรใจ฿นชวงป1ปดือนรกของการกอสรຌางปพืไอควบคุมการระบาย

นๅ้าจากการกอสรຌางเม฿หຌกิดผลกระทบตอพืๅนทีไดยรอบปทัๅงนีๅป฿หຌมีการตรวจสอบประสิทธิภาพรางระบายนๅ้าชัไวคราวปຓน
ประจ้าปหากพบวาช้ารุดสียหาย฿หຌซอมซม฿หຌอยู฿นสภาพ฿ชຌงานดยรใว

มาตรการฯปทีไส้าคัญป(ดຌานคุณภาพนๅ้าละระบายนๅ้า)



ผลกระทบสิไงวดลຌอมป
ชวงด้านินการ

33

ปຓนพลังงานสะอาดละบรสิุทธิ่

เมมีกากของสียอุตสาหกรรมป
มืไอหมดอายุผงซลลຏสงอาทิตยຏสามารถ
รีเซคิลเดຌป

เมปลดปลอยมลพิษขณะผลิต
เมมีมลพิษทางอากาศจากการผาเหมຌป

เมมีมลภาวะทางสียง
(เมมีครืไองจักรละอุปกรณຏคลืไอนเหว)

เมมีนๅ้าสียปมีพียงนๅ้าลຌางท้าความ
สะอาดผงซลลຏสงอาทติยຏ

34

กิจกรรมชวงด้านินการ



 ท้าความสะอาดชใดถู ลຌางผงป2 ครัๅงตอปปหรือตามสภาพอากาศป
 การสังกตการณຏประสิทธิภาพของระบบละผงซลลຏสงอาทิตยຏผานระบบออนเลนຏป
 ตรวจสอบทางกายภาพอยางสมไ้าสมอ

35

การดูลปตรวจสอบปละบ้ารุงรักษาป

ท้าความสะอาดชใดถู ลຌางผงป2 ครัๅงตอปปหรือตามสภาวะวดลຌอม
ดย฿ชຌนๅ้าสะอาดท้าความสะอาดทานัๅนป(เมติมสารคมีหรือสารท้าความสะอาด)

การวาง
ผงซลลຏสงอาทิตยຏ

- ตดิตัๅงผงซลลຏดยท้ามุมจากพืๅนดินประมาณป10 องศาป
฿นนวหนือ-฿ตຌปละวางผง฿หຌรับสงทางทศิ฿ตຌ

- ตดิตัๅงผงซลลຏสูงจากพืๅนดินอยางนຌอยป1 มตร
- จัด฿หຌมีตຌนเมຌดยรอบ

การผลิตเฟฟງาของซลลຏสงอาทิตยຏเมเดຌอาศัยอุณหภูมิหรือ
ความรຌอน฿นบรรยากาศ฿นการท้างานปตขึๅนอยูกับความขຌม
สงจากดวงอาทิตยຏ ดังนัๅนปการติดตัๅงผงซลลຏสงอาทิตยຏจึง
เมปຓนการพิไมอุณหภูมิปหรือสภาพอากาศดยรอบตอยาง฿ด

36

ดຌานทัศนียภาพละสงสะทຌอน
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สัมประสิทธิ่การสะทຌอน
(

งินขัดงา (
กระจกงา (
กระดาษขาว (
กระดาษสีด้า (
ผຌาสีออน (

ผิวหนัง (
ถนนคอนกรีต (
ผงซลลຏสงอาทิตยຏ

จากทคนลยีทีไพัฒนาขึๅนป(การติดตัๅงชัๅนปງองกันการสะทຌอนสงกลับป(
)ปท้า฿หຌคาการสะทຌอนสงของซลลຏสงอาทิตยຏมีคาพียงป

ซึไงนຌอยกวาคาการสะทຌอนของถนนคอนกรีต

ผนการศึกษาละด้านินงาน

กิจกรรม
ปป2566

ม.ย. พ.ค. ม.ิย. ก.ค. ส.ค. ก.ย.

1.ปจัดท้ารายละอียดครงการ
2.ปทบทวนขຌอมูลทุติยภูมิ/การ฿ชຌประยชนຏทีไดิน
3.ปจัดประชุมพืไอประชาสัมพันธຏครงการ
4.ปการกใบตัวอยางดຌานสิไงวดลຌอม
- คุณภาพอากาศปสยีงปคุณภาพนๅ้าผวิดินปนิวศวิทยา
ทางนๅ้า
- การตรวจนับปริมาณจราจร

5.ปการขຌาพบหนวยงานราชการ/จัดประชมุรับฟຑง
ความหในของประชาชน
6.ปการจัดท้ารายงานทีไกีไยวขຌอง
7.ปน้าสนอรายงาน฿หຌหนวยงานผูຌอนุญาต/หนวยงานทีไ
กีไยวขຌองพิจารณา

ฤดูลຌง ฤดูฝน
23 พ.ค.ป66

24-29 พ.ค.ป66 ชวงดือนปก.ค.ป66

26-27 พ.ค.ป66

ชวงดือนปมิ.ย.ป66

ชวงดือนปส.ค.ป66



• ขຌอหวง฿ย/ขຌอหวงกังวลปประดในผลกระทบทีไตຌองการ฿หຌศึกษาป
• น้าเปศึกษาผลกระทบละก้าหนดมาตรการปງองกันละกຌเข

ผลกระทบสิไงวดลຌอมตอเป

รับฟຑงความคิดหในละขຌอสนอนะ

ชองทางการติดตอสอบถามขຌอมลูพิไมติม

บริษัทปบรีซอนดຏเชนຏปพาวอรຏปจ้ากัดป(จຌาของครงการ)
87 อาคารอใมเทยปทาววอรຏปออลซีซัไนปพลสปชัๅนป26 ถนนวิทยุปขวงลุมพินีปขตปทุมวันป
กรุงทพมหานครป10330
ติดตอ
คุณสุวัฒนຏปขุนอินทรຏป(ผูຌประสานงานครงการ)
ทรศัพทຏป 093-2839898
คุณกิตติศักดิ่ปตันประดับสิงหຏป(ผูຌประสานงานครงการ)
ทรศัพทຏป 083-0044550

บริษัทปคอนซัลทนทຏปออฟปทคนลยีปจ้ากัดป(บริษัททีไปรึกษาดຌานสิไงวดลຌอม)
39 ซอยลาดพรຌาวป124 ถนนลาดพรຌาวปขวงพลับพลาปขตวังทองหลางปกรุงทพมหานครป10310
ติดตอ
คุณชัจจຏปชิวปรีชาป(ผูຌประสานงานครงการ)
ทรศัพทຏป 064-6249191ปอีมลป
คุณอกลักณຏปสืบบุกป(นักวิชาการมวลชนสัมพันธຏ)
ทรศัพทຏป 088-3093994ปอีมลป
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Appendix 6-5 

Letter to disseminating meeting summary report  
(pre-engagement meeting)  
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Presentation for public meeting  
  



โครงการโรงไฟฟาบรีซแอนดไชน เพาเวอร
ของ บริษัท บรีซแอนดไชน เพาเวอร จํากัด

ตั้งอยูท่ีตําบลหนองกระทุม อําเภอเดิมบางนางบวช จังหวัดสุพรรณบุรี 

วันพุธท่ี 21 มิถุนายน พ.ศ. 2566 เวลา 08.30-12.00 น.
อาคารอเนกประสงคเทศบาลตําบลหนองกระทุม อําเภอเดิมบางนางบวช จังหวัดสุพรรณบุรี 

การประชุมรับฟงความเห็นและทําความเขาใจกับประชาชนและผูมีสวนไดเสีย
ตอการศึกษาและจัดทํารายงานประมวลหลักการปฏิบัติ (

การประชุมรับฟงความเห็นคร้ังน้ี 
มีการบันทึกภาพน่ิง ภาพเคล่ือนไหว และเสียงตลอดการประชุม

ทางผูจัดงานขออนุญาตผูเขารวมประชุมทุกทาน
นําภาพถายภายในงานไปใชประกอบรายงานการศึกษา

และเผยแพรประชาสัมพันธการจัดกิจกรรมของโครงการ

(อางอิงตามพระราชบัญญัติคุมครองขอมูลสวนบุคคล พ.ศ. )

USER
Typewriter
Public meeting - presentation



กําหนดการประชุม
08 – 09.30 น. ลงทะเบียน และรับเอกสาร

09 – 09.40 น. เปดการประชุม

09 – 11.00 น. นําเสนอความเปนมาโครงการ รายละเอียดโครงการ 
กิจกรรมท่ีผานมา สรุปผลการศึกษา
และมาตรการดานสิ่งแวดลอม

11 – 12.00 น. รับฟงขอคิดเห็น/ ขอเสนอแนะ/ ขอหวงกังวล
และตอบขอซักถาม

12.00 น. ปดการประชุม 

เอกสารท่ีไมตองสงคืน
1. ปากกา สําหรับบันทึกขอความ
2. กําหนดการประชุม

เอกสารประกอบการประชุม

เอกสารท่ีตองสงคืน (หลังการประชุม)
ใบคําถาม/ความคิดเห็น ฯ

แบบประเมินความคิดเห็นตอโครงการฯ

เอกสารที่ไดรับจากการลงทะเบียน

(ขอความอนุเคราะห
ตอบแบบประเมิน
ภายหลังการประชุม)

สําหรับสอบถามวิทยากร



ดาวนโหลด
เอกสารประกอบการประชุม

เอกสารประกอบการประชุม
• รายงาน ข้ันตน 
• เอกสารสรุปรายละเอียดขอมูล
• สื่ออินโฟกราฟก 

(แผนพับประชาสัมพันธ)

6

วัตถุประสงคของการประชุม
นําเสนอรายละเอียดโครงการ

นําเสนอรายงานประมวลหลักการปฏิบัติ 
(

นําเสนอมาตรการปองกันแกไขผลกระทบ
สิ่งแวดลอม และมาตรการติดตามตรวจสอบ
ผลกระทบสิ่งแวดลอม

รับฟงความเห็นและทําความเขาใจกับประชาชน
และผูมีสวนไดเสีย



7

เหตุผลและความจําเปนของโครงการ

สรางความมั่นคงดานพลังงานใหกับระบบไฟฟาของประเทศ

โรงไฟฟาพลังงานแสงอาทิตย สอดคลองนโยบายของรัฐ 
ซ่ึงมีเปาหมาย เพิ่มสัดสวนการผลิตไฟฟาจากพลังงานทดแทน

การผลิตไฟฟาของประเทศไทยในปจจุบัน 

ตองนําเขาจากตางประเทศ
กอใหเกิดมลพิษสูง

พึ่งพาเช้ือเพลิงจากฟอสซิลเปนหลัก
• กาซธรรมชาติ
• ถานหิน

ศักยภาพพลังงานแสงอาทิตยในประเทศไทย
ประเทศไทยมีศักยภาพพลังงานแสงอาทิตยคอนขางสูง 

มีความเขมแสงเฉลี่ยตอปมากกวา 17 เมกะจูล/ตารางเมตร-วัน

พื้นท่ี ความเขมแสงเฉลี่ยรายป
(เมกะจูล ตารางเมตร-วัน)

ท้ังประเทศ

ภาคเหนือ

ภาคตะวันออกเฉียงเหนือ

ภาคกลาง

ภาคใต

จังหวัดสุพรรณบุรี

ตําบลหนองกระทุม

เหตุผลและความจําเปนของโครงการ



บริษัท บรีซแอนดไชน เพาเวอร จํากัด ไดเล็งเห็นความสําคัญดานพลังงานและ
สิ่งแวดลอม รวมท้ังการใชพลังงานทดแทนท่ีเปนพลังงานสะอาด ซ่ึงเปนโอกาส
ในการพัฒนาธุรกิจ จึงมีแผนท่ีจะพัฒนาโครงการผลิตไฟฟาจากพลังงาน
แสงอาทิตยดวยเทคโนโลยีแผงโฟโตโวลเทอิกหรือเซลลแสงอาทิตยแบบติดตั้ง
บนพื้นดินรวมกับระบบกักเก็บพลังงาน เพ่ือจําหนายไฟฟาใหแกภาครัฐตาม
นโยบายใหการสนับสนุนการผลิตไฟฟาจากพลังงานทดแทนหรือพลังงานทางเลือก

เหตุผลและความจําเปนของโครงการ

กําลังการผลิตไฟฟาติดตั้ง 

คัดเลือกพื้นที่โครงการและเทคโนโลยี

ศึกษาและออกแบบรายละเอียดโครงการ

ศึกษาและจัดทํารายงาน

ขออนุญาตหนวยงานท่ีเก่ียวของเพื่อดําเนินการกอสราง

การกอสรางและทดสอบระบบ

เริ่มดําเนินการผลิตไฟฟาและจําหนายใหกับภาครัฐ

ระยะเตรียมการ

แผนการพัฒนาโครงการ

9 เดือน

12 เดือน

ระยะเวลาต้ังแตออกแบบ กอสราง ติดตั้งอุปกรณผลิตไฟฟา จนถึงชวงทดสอบระบบ 
รวมระยะเวลาท้ังสิ้นประมาณ 21 เดือน



ขอรับ ใบอนุญาตผลิตไฟฟา ตอสํานักงานคณะกรรมการกํากับกิจการพลังงาน

รายงานประมวลหลักการปฏิบัติ 
(

ตามระเบียบคณะกรรมการกํากับกิจการพลังงานวา
ดวยหลักเกณฑการจัดทํารายงานประมวลหลักการ
ปฏิบัติ และรายงานผลการปฏิบัติตามประมวลหลักการ
ปฏิบัติ สําหรับการประกอบกิจการไฟฟา พ.ศ. 2565

การรับฟงความเห็นและทําความเขาใจ
กับประชาชนและผูมีสวนไดเสีย 

ตามระเบียบคณะกรรมการกํากับกิจการพลังงาน
วาดวยการรับฟงความเห็นและทําความเขาใจกับ
ประชาชนและผูมีสวนไดเสียในการพิจารณาออก
ใบอนุญาตประกอบกิจการผลิตไฟฟา พ.ศ. 256

การจัดทํารายงานประกอบการขออนุมัติอนุญาต
Œ

ขอรับ ใบอนุญาตประกอบกิจการโรงงาน ตอกรมโรงงานอุตสาหกรรม�

รายงานเกี่ยวกับการศึกษามาตรการปองกันและแกไขผลกระทบตอคุณภาพสิ่งแวดลอม
และความปลอดภัย ( )

การศึกษารายละเอียดโครงการ
สภาพแวดลอมปจจุบันของพื้นที่ศึกษา

การประเมินผลกระทบสิ่งแวดลอม
มาตรการปองกันและแกไข

ผลกระทบสิ่งแวดลอม

การศึกษาโครงการและขอมูลพื้นที่เบื้องตน

การจัดประชุมรับฟงความคิดเห็นฯ 
การนําเสนอและรับฟงความคิดเห็น

ตอผลการศึกษาและมาตรการฯ

ข้ันตอนการศึกษา ข้ันตอนการมีสวนรวม

การศึกษาและจัดทํารายงาน



กรณีโรงไฟฟาท่ีไมมีการเผาไหมเชื้อเพลิง ท่ีมีกําลังการผลิต

ติดตั้งตั้งแต 10 เมกะวัตตขึ้นไป ใหดําเนินการครอบคลุม

กลุมเปาหมายในพื้นที่รัศมีอยางนอย 3 กิโลเมตร จากขอบเขต

พื้นท่ีโครงการ

การรับฟงความคิดเห็นของประชาชน

เทศบาลตําบลหนองกระทุม
- หมูท่ี 1 บานหนองกระทุม
- หมูที่ 2 บานหนองกระทุม
- หมูท่ี 3 บานหนองปอ
- หมูท่ี 5 บานหนองกอก
- หมูท่ี 6 บานหนองนา
- หมูที่ 7 บานหนองอิงพิง
- หมูท่ี 8 บานหนองหิน

กลุมผูมีสวนไดสวนเสียของโครงการ

องคการบริหารสวนตําบลบอกรุ
- หมูท่ี 3 บานหนองฉนวน
- หมูที่ 4 บานลาด

องคการบริหารสวนตําบล
หนองมะคาโมง

- หมูท่ี 1 บานหนองมะคาโมง
- หมูท่ี 7 บานสระบัวก่ํา

ตามระเบียบคณะกรรมการกํากับกิจการพลังงาน พ.ศ. 2565

ปดประกาศเผยแพร
ขอมูลตอเน่ือง 

≥ 15 วัน
4-18 มิถุนายน 2566

1 วัน

สงสรุปผลการรับฟง
ความคิดเห็นหลังรับฟง
ความคิดเห็นเพิ่มเติมฯ 

ภายใน 15 วัน
ภายใน 21 กรกฎาคม 2566

สื่อสังคม
สื่ออิเล็กทรอนิกส
ไปรษณีย
โทรศัพท

เผยแพรรายงานสรุปผลและ
เปดโอกาสใหทวงติงตอรายงาน

สรุปผลฯ ภายใน 30 วัน
21 กรกฎาคม - 19 สิงหาคม 

2566

รับฟงความเห็นเพิ่มเติม
ตอเน่ือง ≥ 15 วัน

22 มิถุนายน - 6 กรกฎาคม 
2566

การดําเนินงานดานการมีสวนรวมของประชาชน

จัดเวทีรับฟงความคิดเห็น

21 มิถุนายน 2566

1 วัน 1 วัน วัน

แจงกําหนดการ สถานที่จัดประชุม 
และเผยแพรขอมูล ลวงหนา วัน

ณ บอรดของหนวยงานราชการและชุมชน  
2-3 มิถุนายน 2566

wvu



การรวบรวม
ขอมูลทุติยภูมิ

การเก็บตัวอยาง
คุณภาพสิ่งแวดลอม

- คุณภาพอากาศ
เสียง

การตรวจสอบ
ภาคสนาม

การจัดประชุมรับฟง
ความคิดเห็นฯ

การศึกษาสภาพแวดลอมปจจุบัน

การวิเคราะหขอมูล

ลมพัดมาจากทางทิศเหนือไปทิศใต
ชวงเดือนกุมภาพันธ-กันยายน

ลมพัดมาจากทางทิศตะวันตกเฉียงใต 
ไปทิศตะวันออกเฉียงเหนือ
ชวงเดือนตุลาคม-มกราคม

จุดตรวจวัดคุณภาพอากาศและเสียง
ตรวจวัดระหวางวันที่ 24-29 พฤษภาคม 2566

โรงเรียนบานหนองหิน
รพ.สต. หนองกระทุม

โรงเรียนบานหนองหิน รพ.สต.หนองกระทุม

การศึกษาสภาพแวดลอมปจจุบัน



การเก็บตัวอยางคุณภาพสิ่งแวดลอมปจจุบัน

คุณภาพอากาศ ระดับเสียง
ดําเนินการตรวจวัดในวันที่ 24-29 พ.ค. 66 จํานวน 2 สถานี (รร.บานหนองหิน และ รพ.สต.หนองกระทุม)

ผานเกณฑ ผานเกณฑ

ระยะเตรียมการกอสราง ระยะกอสราง ระยะดําเนินการ ระยะรื้อถอน
บางสวน หรือท้ังหมด

1 2 3 4

การศึกษาและจัดทํารายงานประมวลหลักการปฏิบัติ

12 เดือน อายุโครงการ ป

ศึกษาผลกระทบและกําหนดมาตรการดานสิ่งแวดลอม 
ครอบคลุมรายละเอียดโครงการ 4 ระยะ



รายละเอียดโครงการ

19

ท่ีตั้งโครงการ ตําบลหนองกระทุม อําเภอเดิมบางนางบวช 
จังหวัดสุพรรณบุรี

ขนาดพื้นที่โครงการ 1,051.96 ไร

ท่ีตั้งโครงการ

สภาพพ้ืนท่ีโครงการปจจุบัน

จากการสํารวจพื้นที่โครงการเมื่อวันท่ี 8 มิถุนายน พ.ศ. 2566 

พบวา ปจจุบันบริเวณพื้นที่ท่ีจะทําการกอสรางโครงการมีสภาพเปน

พื้นที่วางรอการใชประโยชนท้ังหมด



ตามประกาศกฎกระทรวงใหใชบังคับผังเมืองรวมจังหวัดสุพรรณบุรี 
พ.ศ. 2560 พบวา ท่ีดินบริเวณโครงการตั้งอยูใน

บริเวณหมายเลข 3.1
กําหนดเปนท่ีดินประเภทชนบทและเกษตรกรรม (สีเขียว)
และไมเขาขายตามบัญชีกําหนดประเภท ชนิด และจําพวก
ของโรงงานที่หามประกอบกิจการในทายกฎกระทรวงฯ 

ดังน้ัน โครงการสามารถดําเนินการไดตามกฎกระทรวงฯดังกลาว

ท่ีตั้งโครงการ
ไมขัดตอกฎหมาย
ท่ีมีผลบังคับใชในปจจุบัน

ü

การใชประโยชนพื้นท่ีโครงการ

ผังพ้ืนที่โครงการ

ท้ังนี้ โครงการไดพิจารณาจัดใหมีพื้นท่ี
สี เ ขียวในบริ เวณที่ ไ ม สงผลกระทบตอ
การทํางานของแผงเซลลแสงอาทิตย เชน 
การจัดใหมีสวนหยอมหรือไมพุมเตี้ยบริเวณ
สํานักงานโครงการท่ีชุมชนสามารถมองเห็น
ไดชัดเจน

พื้นท่ีติดตั้งแผงเซลล
แสงอาทิตย

พื้นท่ีอาคาร
และระบบสาธารณูปโภค

ขอบเขตพ้ืนท่ีโครงการ
1 051.96 ไร

พื้นท่ีโครงการทั้งหมด 1,051.96 ไร

พื้นท่ีติดตั้งแผงเซลลแสงอาทิตย 696 ไร
(ประมาณรอยละ 66)

พื้นท่ีวาง



การใชประโยชนพ้ืนที่โครงการ
พื้นท่ี ตารางเมตร ไร รอยละ

1. พื้นท่ีสวนผลิตไฟฟา 
(พื้นท่ีติดต้ังแผงเซลลแสงอาทิตยและอินเวอรเตอร)

696.0

พื้นท่ีสวนสนับสนุนและเกี่ยวของกับการผลิตไฟฟา 3.0

. พื้นท่ีลานไกไฟฟา หรือสถานีไฟฟา 1.13

พื้นท่ีอาคารที่ทําการเพื่อควบคุมระบบผลิตไฟฟา 0.18

. พื้นท่ีจัดเก็บอะไหล วัสดุอุปกรณ กากของเสีย
และซอมบํารุง

พื้นท่ีวาง หรือถนน ทางเดินและลานจอดรถ 310.62

. พื้นท่ีสีเขียวและแนวกันชน 39.

8. พื้นท่ีอื่นๆ 

รวม 1,051.96

แผงเซลลขนาด 605 วัตต 329,680 แผง

300 กิโลวัตต 480 ชุด ขนาด 90 

ขนาด 2.752 จํานวน 42 ชุด

องคประกอบของโครงการ



กําลังการผลิตไฟฟาติดตั้ง (199.456

แผงเซลลแสงอาทิตยชนิดซิลิกอน ขนาด 605 วัตตตอแผง หรือเทียบเทา จํานวน 329,680 แผง

เครื่องแปลงกระแสไฟฟา ( ) ขนาดกําลังการผลิต 300 กิโลวัตต จํานวน 480 ชุด หรือเทียบเทา

หมอแปลงไฟฟา ขนาด 90 เมกะโวลตแอมแปร จํานวน 1 ชุด

ระบบกักเก็บพลังงาน ( ขนาด 2.752 จํานวน 42 ชุด

กําลังการผลิตและเคร่ืองจักรหลักท่ีติดตั้ง

กําลังการผลิต วัตตตอแผง
จํานวนแผงเซลล แผง

ชนิดแผงเซลล แผงซิลิคอนชนิดผลึกเดี่ยว (

เซลลแสงอาทิตย ( ท่ีโครงการเลือกใชงาน



ตัวอยางการวางแผงเซลลแสงอาทิตยภายในโครงการ

ไมมีการเปล่ียนแปลงสภาพพ้ืนท่ี

มีชองวางระหวางแผงเพื่อใหน้ําฝนสามารถไหลลงสูพื้นดินได

จัดวางแผงเซลลในแนวทิศเหนือ-ใต 
โดยหันแผงไปทางทิศใตเพ่ือใหสามารถรับแสงอาทิตยไดมากท่ีสุด

การออกแบบชุดโครงสราง
มีความแข็งแรง และ
สามารถรองรับแรงลม
ไมนอยกวา 30 เมตร/วินาที
โดยไมเกิดการชํารุด
ความสูงจากพื้นดิน เมตร
ปลอดภัยจากนํ้าทวมและน้ําหลาก

• มาตรฐานอุปกรณ การติดตั้ง การเช่ือมตอกับระบบโครงขายไฟฟา และความปลอดภัยให เปนไปตาม
มาตรฐานผลิตภัณฑอุตสาหกรรม (มอก.) หรือเทียบเทามาตรฐานสากล และระเบียบขอกําหนดของการไฟฟา 
โดยตองมีวิศวกรที่ไดรับใบอนุญาตประกอบวิชาชีพวิศวกรรมควบคุมตามกฎหมายวาดวยวิศวกรลงนาม
รับรองการออกแบบ

• ออกแบบชุดโครงสรางรองรับชุดแผงเซลลแสงอาทิตยที่มีความแข็งแรง ใหแผงเซลลแสงอาทิตยท่ีติดตั้ง
บนโครงสรางดังกลาวสามารถทนทานตอแรงกระทําจากความเร็วลมโดยไมเกิดการชํารุดเสียหาย 

การออกแบบระบบไฟฟาและความปลอดภัย



การเขาเขตพื้นท่ีโครงการ

q ติดตั้งรั้วและปายโครงการเพื่อแสดงขอบเขตท่ีชัดเจน

q สงวนสิทธ์ิการเขาพื้นท่ีเฉพาะบุคคลท่ีไดรับอนุญาต

ระบบปองกันอันตรายและความปลอดภัย
ระบบปองกันไฟร่ัว

q ระบบสายไฟฟาแบบแยกประจุบวก-ลบ

q ติดตั้งระบบกราวน และระบบตัดวงจร

อัตโนมัติเมื่อเกิดการ 

ระบบปองกันอัคคีภัย

q จัดใหมี รปภ. ตรวจสอบและเฝาระวังเปนระยะ

q มีระบบกลองวงจรปด 

q ติดตั้งอุปกรณดับเพลิงอยางเพียงพอ

ผลกระทบสิ่งแวดลอมที่สําคัญ
มาตรการปองกันและแกไขผลกระทบสิ่งแวดลอม 

และมาตรการติดตามตรวจสอบผลกระทบสิ่งแวดลอม

30



§ คุณภาพอากาศ 
การปรับพื้นที่ การขนสงคนงานและอุปกรณกอสราง

§ เสียง 
จากการติดตั้งโครงสรางแผงเซลลแสงอาทิตย

§ น้ําเสียและการระบายน้ํา 
จากคนงานกอสรางและกิจกรรมการกอสราง

§ การคมนาคม 
จากการขนสงคนงานและอุปกรณกอสราง

§ มูลฝอยและกากของเสีย 
จากคนงานและเศษวัสดุกอสราง

§ เศรษฐกิจ สังคม และการมีสวนรวม
ของประชาชน

ระยะกอสราง ระยะดําเนินการ

§ น้ําเสียและการระบายน้ํา 
จากการทําความสะอาดแผงเซลลแสงอาทิตย

§ มูลฝอยและกากของเสีย 
แผงเซลลแสงอาทิตยที่ชํารุด

§ แสงสะทอนและความรอน

§ เศรษฐกิจ สังคม และการมีสวนรวม
ของประชาชน

คุณภาพอากาศ

กังวลผลกระทบจากฝุนละออง โดยเฉพาะ 

ขอหวงกังวลจากการประชาสัมพันธโครงการเบ้ืองตน

แหลงกําเนิด ระยะกอสราง 
กิจกรรมการปรับพื้นที่ 

การใชยานพาหนะ
และการขนสงอุปกรณ

แหลงกําเนิด ระยะดําเนินการ
ไมมแีหลงกําเนิดมลพิษอากาศ



การจัดการดานคุณภาพอากาศ
แหลงกําเนิดมลสารทางอากาศ กิจกรรมการปรับพื้นท่ีโครงการ

ฝุนละอองท่ีเกิดขึ้นจากกิจกรรมกอสรางสวนใหญเปนฝุนขนาดใหญ 
สามารถตกลงในพื้นท่ีไดโดยงาย

เกิดจาก

สาเหตุหลัก

การเผาไหมของ
เครื่องยนต

การเผาไหมของ
โรงงานอุตสาหกรรม

การเผาปา

โรงเรียนบานหนองหิน

รพ.สต. 
หนองกระทุม

ลมพัดมาจากทางทิศเหนือไปทิศใต
ชวงเดือนกุมภาพันธ-กันยายน

ลมพัดมาจากทางทิศตะวันตกเฉียงใต 
ไปทิศตะวันออกเฉียงเหนือ
ชวงเดือนตุลาคม-มกราคม

จุดสังเกต/ประเมินผลกระทบ

การตรวจวัดคุณภาพอากาศในบรรยากาศปจจุบัน

ระยะกอนกอสราง 

ปริมาณฝุนละอองจากการปรับพื้นที่ของโครงการ
ประมาณ ไมโครกรัมตอลูกบาศกเมตร

ผลการตรวจวัดคุณภาพอากาศ เมื่อวันท่ี พฤษภาคม

ผานเกณฑ

ผานเกณฑ



แหลงกําเนิด มาตรการปองกันและแกไขผลกระทบสิ่งแวดลอม

กิจกรรมการปรับพื้นที่ ü ฉีดพรมน้ําในบริเวณพื้นท่ีท่ีมีการเปดหนาดิน กองวัสดุ และบริเวณถนนทางเขา
พื้นท่ีกอสรางอยางนอยวันละ 2 ครั้ง (เชา-บาย) หรือพิจารณาตามความ
เหมาะสมกับสภาพภูมิอากาศ โดยควบคุมใหผิวดินมีความเปยกช้ืน เพื่อปองกัน
ฝุนละอองฟุงกระจายและลดผลกระทบตอชุมชนท่ีอยูใกลเคียง

การใชยานพาหนะ
และการขนสงอุปกรณ

ü กอนนํารถออกจากพื้นที่กอสรางใหลางทําความสะอาดตัวรถและลอรถ ท่ีมี
เศษหินดินโคลน หรือทรายท่ีอาจจะกอใหเกิดสภาพที่เปนอันตรายและความ
สกปรกบนถนน

ü จัดเก็บวัสดุอุปกรณกอสรางใหเปนระเบียบสวนใดท่ีกอใหเกิดฝุนฟุงกระจาย
ตองมีวัสดุคลุมปดทับ

มาตรการฯ ท่ีสําคัญ (ดานคุณภาพอากาศ)

เสียง

กังวลผลกระทบเรื่องเสียงจากกิจกรรมการกอสราง ขอใหมีการ
ชี้แจงชุมชนเกี่ยวกับผลกระทบท่ีอาจเกิดข้ึนในชวงดังกลาว

ขอหวงกังวลจากการประชาสัมพันธโครงการเบ้ืองตน

แหลงกําเนิด ระยะกอสราง
กิจกรรมการปรับพื้นที่

การติดตั้งอุปกรณ

แหลงกําเนิด ระยะดําเนินการ
ไมมแีหลงกําเนิดเสียง



ผลการประเมินคาระดับเสียง
ผลการตรวจวัดระดับเสียง ระยะกอนกอสราง 

เมื่อวันท่ี พฤษภาคม 2566 บริเวณ โรงเรียนบานหนองหิน (หางจากโครงการประมาณ เมตร) 

• ระดับเสียงท่ีไดรับจากโครงการ เทากับ 53.9 เดซิเบลเอ

• ระดับเสียงสูงสุดที่ไดจากการตรวจวัด เทากับ 53.9 เดซิเบลเอ

ระดับเสียงรวมบริเวณโรงเรียนบานหนองหิน เทากับ 56.9 เดซิเบลเอ

คาระดับเสียงสุงสุดจากการตรวจวัด
53.9 เดซิเบลเอ

ผานเกณฑ

ผลประเมินระดับเสียงรวมที่จุดสังเกต ชวงกอสรางและร้ือถอน

ผานเกณฑ

แหลงกําเนิด มาตรการปองกันและแกไขผลกระทบสิ่งแวดลอม

กิจกรรมการปรับพื้นที่ ü กิจกรรมการกอสรางที่อาจกอใหเกิดผลกระทบดานเสียงตอชุมชนหรือส่ิงมีชีวิตท่ีอยูบริเวณ
โดยรอบ ใหมีการดําเนินการเฉพาะในชวงเวลากลางวัน ยกเวนกิจกรรมที่จําเปนตองดําเนินการ
ตอเนื่องใหแลวเสร็จ

ü ในกรณีที่เสียงดังเกินกําหนด ใหติดตั้งกําแพงหรือรั้ว ท่ีมีลักษณะเปนแผนหนา ทึบ หรือวัสดุอื่น
ท่ีใหผลเทียบเทาและใหมีความสูงกวาระดับสายตา บริเวณริมรั้วพื้นที่กอสรางดานท่ีอยูติดหรือ
ใกลเคียงกับชุมชนหรือพื้นท่ีออนไหว ทั้งน้ี กําแพงก้ันเสียงควรติดตั้งในบริเวณท่ีใกลท่ีสุด
กับแหลงกําเนิดเสียงเทาที่จะทําได

การติดต้ังอุปกรณ ü เลือกใชอุปกรณและเครื่องจักรในการกอสรางที่มีระดับเสียงตํ่าและตรวจซอมบํารุงรักษา
อุปกรณและเครื่องจักรใหมีประสิทธิภาพในการใชงานใหดีอยูเสมอ

ü จัดใหมีอุปกรณปองกันเสียงใหแกคนงานท่ีทํางานบริเวณท่ีมีเสียงดัง และควบคุมระดับเสียง
ท่ัวไปใหอยูในเกณฑมาตรฐาน

ตลอดระยะเวลากอสราง ü กิจกรรมการกอสรางท่ีอาจกอใหเกิดผลกระทบดานเสียงตอชุมชนจะตองแจงใหผูนําชุมชน
ในพื้นท่ีทราบกอนดําเนินการในกิจกรรมน้ัน ๆ อยางนอย 7 วัน

มาตรการฯ ที่สําคัญ (ดานเสียง)



น้ําเสียและการระบายน้ํา

แหลงกําเนิด ชวงกอสราง
กิจวัตรประจําวันของคนงานกอสราง

กิจกรรมการกอสราง
และการลางทําความสะอาดอุปกรณ

ขอหวงกังวลจากการประชาสัมพันธโครงการเบ้ืองตน

ในขั้นตอนการลางทําความสะอาดแผงเซลลแสงอาทิตย ชุมชนจะ
มั่นใจไดอยางไรวาจะไมมีการใชสารเคมีหรือสารทําความสะอาด และ
หากเกิดผลกระทบตอสิ่งแวดลอม ทางโครงการมีมาตรการอยางไร

แมโครงการไมมีการปรับพื้นดินดานลางบริเวณท่ีติดตั้งแผงเซลล
แสงอาทิตย แตเม่ือน้ําฝนตกกระทบแผงเซลลแสงอาทิตย อาจทําให
เกิดการไหลบาของน้ําไปยังพื้นที่ขางเคียงไดหรือไม

แหลงกําเนิด ชวงดําเนินการ
การทําความสะอาด

แผงเซลลแสงอาทิตย

ระยะกอสราง
การอุปโภคบริโภคคนงานกอสราง
ปริมาณ 89.38 ลูกบาศกเมตรตอวัน

กิจกรรมการกอสราง สําหรับการลางอุปกรณ 
ปริมาณ ลูกบาศกเมตรตอวัน

แหลงกําเนิด

การจัดการ

มาตรการปองกันและแกไขผลกระทบสิ่งแวดลอม
§ ติดตั้งระบบบําบัดนํ้าเสียสําเร็จรูปจากหองนํ้าหองสวม เพื่อบําบัดน้ําเสียใหไดตามมาตรฐานนํ้าทิ้งท่ีราชการ

กําหนดกอนระบายออกสูภายนอก โดยหามระบายของเสียใดๆ ที่ยังมิไดมีการบําบัดลงสูแหลงนํ้า และจะตอง
มีการสูบน้ําเสียหรือของเสียดังกลาวไปท้ิงหรือบําบัดใหถูกตองตามกฎหมายวาดวยโรงงาน

§ หามท้ิงขยะหรือเศษวัสดุจากการกอสรางลงในทอระบายนํ้า หรือแหลงนํ้าสาธารณะโดยเด็ดขาด

กําหนดใหบริษัทผูรับเหมาจัดใหมี
หองน้ํา-หองสวม ท่ีถูกหลักสุขาภิบาล

เพียงพอกับคนงานกอสราง
ในชวงเวลาที่มีจํานวนคนงานสูงสุด 

• รวบรวมสูรางระบายน้ําช่ัวคราวของโครงการ 
• ระบายลงบอพักน้ําของโครงการท้ังหมด 
• หมุนเวียนน้ํากลับไปใชประโยชนอื่นๆ เชน 

รดนํ้าตนไม หรือฉีดพรมนํ้าบริเวณพ้ืนท่ีกอสราง 
เปนตน



น้ําเสียจากการทําความสะอาดแผงเซลลแสงอาทิตย
โครงการกําหนดใหมีการลางแผงเซลลปละ 2 คร้ัง

หรือตามสภาพอากาศ
q อัตราการใชน้ํา ประมาณ 8.24 ลูกบาศกเมตร/วัน หรือ

494.52 ลูกบาศกเมตร/ครั้ง (แตละครั้งปฏิบัติงานประมาณ 2 เดือน)

q คุณสมบัติ น้ําท่ีใชในการลางแผงเซลลแสงอาทิตย เปนน้ําประปา

ไมไดมีการเติมสารเคมีหรือสารทําความสะอาดแตอยางใด ดังนั้น 

น้ําจากการลางแผงจึงเปนน้ําท่ีชะลางฝุนละอองที่ติดอยูบนแผงเทาน้ัน

q การจัดการ น้ําจากการลางแผงจะปลอยไหลซึมลงสูพื้นดินและระเหย

ตามธรรมชาติตอไป

ระยะดําเนินการ

พ้ืนท่ีน้ําทวมซ้ําซาก

จากการพิจารณาแผนท่ีนํ้าทวมซํ้าซาก พบวา บริเวณ
พื้นที่โครงการไมจัดอยูในพื้นที่เสี่ยงภัยตอน้ําทวมซํ้าซาก
แตอยางใด

พื้นท่ีโครงการ

พื้นที่เสี่ยงภัย
น้ําทวมซํ้าซาก



พื้นท่ีติดตั้งแผงเซลล
แสงอาทิตย

พื้นท่ีวาง

การระบายนํ้าฝน

มีรางระบายน้ําฝน
บริเวณอาคาร

พื้นที่สวนอ่ืนๆ 
ไมมีการเปล่ียนแปลงสภาพพื้นที่

ไมมีการลาดคอนกรีต

พื้นที่สถานีไฟฟา อาคารควบคุม 
และอาคารเก็บวัสดุ
ท่ีมีการลาดคอนกรีต

ปริมาณน้ําฝนที่ทางโครงการ
ตองทําการหนวงไว

ในระยะเวลา 3 ช่ัวโมง
123.12 ลูกบาศกเมตร 

บอหนวงนํ้าของโครงการ
ขนาด 600 ลูกบาศกเมตร 

รองรับไดเพียงพอ

การระบายนํ้าฝน

การติดตั้งแผงเซลลแสงอาทิตย มีชองวางระหวางแผง ใหน้ําฝนไหลลงสูพื้นดินดานลางได

อัตราการซึมลงดินและทิศทางการไหลของนํ้าฝน ไมเปลี่ยนแปลงจากสภาพกอนพัฒนาโครงการ

ตัวอยางพื้นท่ีติดตั้งแผงเซลลแสงอาทิตย 

โครงสรางที่ติดตั้งมีลักษณะโปรง 

ไมกีดขวางการไหลของนํ้า
พื้นท่ีดานลาง คงสภาพดินเดิม มิไดลาดคอนกรีต



ทิศทางการระบายน้ําในพื้นท่ีโครงการ
โครงการมี เพียงการปรับระดับพื้น ดินเดิม

ใหเหมาะสมกับการติดต้ังแผงเซลลแสงอาทิตย
เทาน้ัน โดยไมมีการเปลี่ยนแปลงสภาพการระบายนํ้า
ในพื้นท่ีใหเปลี่ยนแปลงไปจากเดิมแตอยางใด 

เมื่อพิจารณาทิศทางการระบายน้ําโดยใชแผนท่ี
เสน ช้ันความสูง ในพื้น ท่ี โครงการ จะ เ ห็นได ว า
ทิศทางการระบาย นํ้าจะออกจากก่ึงกลางพื้น ท่ี
โครงการท้ังหมด กอนระบายไปตามเสนทางธรรมชาติ
ท่ีมีอยูเดิมในปจจุบัน โดยไมมีการเปล่ียนแปลงอยาง
มีนัยสําคัญแตอยางใด 

การคมนาคมขนสง

กังวลผลกระทบดานการคมนาคมในชวงกอสราง ขอใหมีการชี้แจง
ชุมชนเกี่ยวกับผลกระทบท่ีอาจเกิดขึ้นในชวงดังกลาว
การขนสงวัสดุกอสรางของโครงการ อาจสงผลกระทบตอแนวทอ
บริเวณถนนของชุมชน

ขอหวงกังวลจากการประชาสัมพันธโครงการเบ้ืองตน

แหลงกําเนิด ชวงกอสราง
รถขนสงแผงเซลลแสงอาทิตย

รถขนสงวัสดุอุปกรณกอสราง
รถขนสงพนักงาน

แหลงกําเนิด ชวงดําเนินการ
ไมมีกิจกรรมการขนสง 

มีเพียงการเดินทางของพนักงาน
ประจําโครงการประมาณ 5 คนเทาน้ัน



การคมนาคมขนสง
ประเภทของการขนสง ความถี่

เที่ยว วัน
รถขนสงอุปกรณกอสราง

- รถบรรทุกแผงเซลลแสงอาทิตย (18 ลอ) 10

รถบรรทุกขนาดใหญ (6 ลอ) 8

รถบรรทุกขนาดเล็ก (4 ลอ) 4

รถขนสงคนงานกอสราง

รถบรรทุกขนาดกลาง (6 ลอ)

รถปคอัพ (4 ลอ)

เสนทางขนสงแผงเซลลแสงอาทิตย 
ทาเรือแหลมฉบัง à ทางหลวงพิเศษหมายเลข 7 (กรุงเทพฯ-ชลบุรี)

à ทางหลวงพิเศษหมายเลข 9 (ถนนกาญจนาภิเษก)
à ทางหลวงแผนดินหมายเลข 32 à ทางหลวงแผนดินหมายเลข 3064 

à ทางหลวงแผนดินหมายเลข 3350
à ทางหลวงชนบทหมายเลข 4086 à พื้นท่ีโครงการ

ท่ีตั้งโครงการ

ทาเรือแหลมฉบัง

เสนทางขนสงหลักของโครงการ
เสนทางขนสงหลักของโครงการ ไดแก ทางหลวงชนบทหมายเลข 4086 โดยปจจุบันมีสภาพเปน

ถนนแอสฟลตคอนกรีต จํานวน 2 ชองจราจร (ไป-กลับ) ท้ังนี้ จากการสํารวจพบวาตลอดเสนทางขนสงหลัก
เพื่อเขาสูพื้นที่โครงการไมพบแนวทอซึ่งเปนระบบสาธารณูปโภคพื้นฐานของชุมชนแตอยางใด



T1

T2

จุดตรวจนับปริมาณจราจร ตรวจวัด 2 วัน 
(ครอบคลุมวันทําการและวันหยุด)
ดําเนินการในวันที่ 9-10 มิถุนายน 2566

ทางหลวงชนบทหมายเลข 4086
(กอนถึงจุดตัด ทล.4027)
ทางหลวงชนบทหมายเลข 4086
(รพ.สต.หนองกระทุม)

การตรวจสอบปริมาณจราจรในปจจุบัน

การคมนาคมขนสง § เสนทางการขนสงทางหลวงชนบทหมายเลข 4086

ชวงกอสราง

ปจจุบัน

ระดับการบริการจราจร
ระดับการจราจร ( ) หมายถึง การจราจร
มีสภาพคลอง ยวดยานสามารถเคลื่อนท่ีได
ดวยความเร็วอิสระไมมีขอจํากัดในการ
หลบหลีก ความลาชาท่ีเกิดจากการหยุดรถ
บริเวณทางแยกมีนอย

ผลกระทบการจราจร
ในระยะกอสรางโครงการ 

ไมเปลี่ยนแปลง
จากสภาพปจจุบัน

ประเภทของการขนสง
จํานวน

(คัน/วัน)
ความถ่ี

เที่ยว วัน
/วัน

/
ช่ัวโมง

รถขนสงพนักงาน

รถขนสงอุปกรณกอสราง

รวม 133 266 147 18.375



§ จัดใหมีปายหรือสัญญาณเตือนท่ีเห็นไดชัดเจน ท้ังเวลากลางวันและกลางคืนกอนถึงพื้นท่ี

กอสรางอยางนอย 100 เมตร

§ อบรมและควบคุมพนักงานขับรถท่ีเก่ียวของกับการกอสรางทุกชนิดใหปฏิบัติตามกฎจราจร

อยางเครงครัด

§ หากกิจกรรมการกอสราง ทําใหปาย สัญญาณไฟ หรือผิวถนนชํารุดตองรีบดําเนินการ

ซอมแซมอยางเรงดวน

มาตรการปองกันและแกไขผลกระทบสิ่งแวดลอม

มูลฝอยและ
กากของเสีย

ขอหวงกังวลจากการประชาสัมพันธโครงการเบ้ืองตน

แหลงกําเนิด ชวงกอสราง
เศษเหล็ก เศษวัสดุ บรรจุภัณฑ

กิจวัตรประจําวัน
ของคนงานกอสราง

แหลงกําเนิด ชวงดําเนินการ
แผงเซลลแสงอาทิตยท่ีชํารุด

โครงการมีการจัดการแผงเซลลเสื่อมสภาพหรือแบตเตอรี่
ท่ีมีการใชงานในโครงการอยางไร



ระยะกอสราง
เศษวัสดุจากกิจกรรมการกอสราง 

ปริมาณ 10 ตันตอเดือน

คนงานกอสราง
ปริมาณ 1 276.80 กิโลกรัมตอวัน

(คํานวณอัตราการเกิดขยะ 0.8 คน/วัน คน)
แหลงกําเนิด

มาตรการปองกันและแกไขผลกระทบสิ่งแวดลอม

การจัดการ

นํากลับมาใชประโยชนใหมากที่สุด 
ในสวนท่ีไมสามารถนํากลับมาใชได กําหนดให

บริษัทผูรับเหมารับผิดชอบในการเก็บขน
เพื่อนําไปกําจัดใหถูกตองตามหลักวิชาการ

จัดใหมีถังรองรับมูลฝอยขนาด 200 ลิตร 
เพื่อรองรับมูลฝอยที่เกิดขึ้น กอนติดตอให

หนวยงานที่ไดรับอนุญาตนําไปกําจัด
อยางถูกหลักวิชาการ

§ จัดเตรียมวัสดุอุปกรณรองรับขยะท่ีเกิดขึ้นจากคนงานไวตามบริเวณพ้ืนท่ีปฏิบัติงานและบริเวณท่ีพักคนงานใหพอเพียงและประสาน
กับหนวยงานทองถ่ินเพื่อดําเนินการกําจัดขยะ

§ กรณีกิจกรรมการกอสรางมีของเสียอันตรายท่ีมีลักษณะและคุณสมบัติตามที่กําหนดในประกาศกระทรวงอุตสาหกรรม เร่ือง 
การกําจัดสิ่งปฏิกูลหรือวัสดุท่ีไมใชแลว พ.ศ. 2548 ใหหนวยงานท่ีไดรับอนุญาตจากกรมโรงงานอุตสาหกรรมมารับไปกําจัดอยาง
ถูกตอง และกําหนดวิธีปฏิบัติงานเรื่องการแยกทิ้งขยะหรือของเสียอันตราย และอบรมใหคนงานที่เกี่ยวของหามท้ิงมูลฝอย
ลงในทางระบายน้ํา ทอน้ําท้ิงและแหลงนํ้าในบริเวณใกลเคียงพื้นที่กอสราง

ระยะดําเนินการ
ทางโครงการไดกําหนดใหดําเนินการตามประกาศกระทรวงอุตสาหกรรม เรื่องการกําจัดสิ่งปฏิกูล

หรือวัสดุที่ไมใชแลว พ.ศ. 2548 หรือกฎหมายท่ีมีผลบังคับใชฉบับลาสุด

สําหรับการจัดการแผงเซลลแสงอาทิตยของประเทศไทยในปจจุบัน ทางสํานักงาน กกพ. ไดกําหนดให
ทางผูประกอบการตองจัดใหมีระบบการดูแลแผงเซลลเมื่อหมดอายุควบคูไปดวย ทั้งน้ี หากแผงเซลลเกิดการ
ชํารุดหรือเสื่อมสภาพจนไมสามารถใชการได สวนประกอบตางๆ ภายในแผงเซลล เชน โครงอลูมิเนียม 
สายไฟ กระจก นั้นสามารถนําไป ไดทั้งหมด เวนเพียงเซลลรับแสงเทานั้นท่ีตองสงเขากระบวนการ
กําจัดตอไป

ดวยเหตุน้ี ทางกระทรวงอุตสาหกรรมจึงไดมีแนวทางในการสนับสนุนโรงงานอุตสาหกรรมท่ีตั้งข้ึน
เพื่อทําธุรกิจรับคืนแผงเซลล เพื่อลดปญหาจากแผงเซลลชํารุด/เส่ือมสภาพ ซ่ึงเปนแนวทางการจัดการใน
อนาคต ดังน้ี

1) การรับคืนแผงเซลลท่ีหมดอายุ
2) การเปดโรงงานซอมแซมแผงเซลลเพื่อนํากลับมาใชใหม
3) การรับซากแผงเซลลกลับมาผานกระบวนการรีไซเคิล



แสงสะทอนและความรอน

กังวลผลกระทบแสงสะทอนและความรอนตอชุมชนดานทิศใต เนื่องจากทิศทางการวางแผงจะหันไป
ทางทิศใต ขอใหทางโครงการพิจารณาออกแบบการวางแผงโดยเวนระยะหางจากชุมชนเพื่อลด
ผลกระทบท่ีอาจเกิดข้ึน
ขอใหมีการปรับภูมิทัศนดานหนาโครงการใหนามอง พรอมท้ังการเพิ่มพื้นท่ีสีเขียวเพื่อชวยลดอุณหภูมิ
ภายในพื้นที่โครงการ

ขอหวงกังวลจากการประชาสัมพันธโครงการเบื้องตน

การผลิตไฟฟาของเซลลแสงอาทิตยนั้นไมไดอาศัยอุณหภูมิหรือความรอนในการทํางาน 

แตใชความเขมแสงจากดวงอาทิตยในการผลิตไฟฟา ดังนั้น การติดตั้งแผงเซลลแสงอาทิตย

จึงไมไดสงผลทางตรงตอการเปลี่ยนแปลงอุณหภูมิของสภาพอากาศโดยรอบ 

ดานแสงสะทอนและความรอน



บริเวณดานทิศใตของโครงการ ไมมีพื้นท่ีชุมชน

ท้ัง น้ี โครงการได เวนระยะหางโดยรอบพื้นท่ี

โครงการเพื่อปองกันผลกระทบตอพื้นที่ขางเคียง

ไวเปนที่เรียบรอยแลว

ดานแสงสะทอนและความรอน

โครงการจัดวางแผงเซลลในแนวทิศเหนือ-ใต

โดยทํามุมจากพื้นดินประมาณ 10 องศา 

เพื่อใหแผงเซลลสามารถรับแสงอาทิตยไดมากที่สุด 

โดยหันแผงเซลลเพื่อรับแสงทางดานทิศใต

แผงเซลลฯ วางหันไปทางทิศใต

สัมประสิทธิ์การสะทอน
(

เงินขัดเงา (
กระจกเงา (

กระดาษขาว (
กระดาษสีดํา (
ผาสีออน (

ผิวหนัง (
ถนนคอนกรีต (

แผงเซลลแสงอาทิตย 

จากเทคโนโลยีท่ีพัฒนาข้ึน (การติดตั้งชั้นปองกันการสะทอนแสง
กลับ ( ) ทําใหคาการสะทอนแสงของ
เซลลแสงอาทิตยมีคาเพียง ซ่ึงนอยกวาคาการสะทอนของถนน
คอนกรีต แผงเซลลทั่วไป

แผงเซลลท่ีติดต้ังชั้นปองกัน
การสะทอนแสงกลับ



ที่มา

คาอัลบีโด กรณีมีแผงเซลล 

ความสามารถในการสะทอนแสงของพ้ืนผิว “อัลบีโด” (

สภาพพ้ืนดินและทราย มีพืชปกคลุม

วัตถุท่ีมีการดูดกลืนรังสีอยางสมบูรณ ไมมีการสะทอนรังสีกลับคืนเลย คาอัลบีโด = 0 
สวนวัตถุที่ไมมีการดูดกลืนรังสีเลยและมีการสะทอนแสง 100% คาอัลบีโด = 1

ติดตั้งแผงเซลลแสงอาทิตย

กรณีติดตั้งแผงเซลลแสงอาทิตยมคีาอัลบีโด = 0.1 ซ่ึงใกลเคียง 0
ซ่ึงหมายความวา อัตราการสะทอนแสงกลับอยูในระดับท่ีนอยมาก

อัตราการสะทอนแสง
25

อัตราการสะทอนแสง

อัตราการระบายความรอน
75

อัตราการระบายความรอน

ความรอนเหลือ
นําไปผลิตไฟฟาคาอัลบีโด กรณีพ้ืนดิน ไมมีหญา ปกคลุม

คาอัลบีโด กรณีพ้ืนดิน มีหญา ปกคลุม

ที่มา ความผันแปรของจุลภูมิอากาศรอบโซลารฟารม มานิกา แยมสุข, 
วิภาวี จุยแกวพะเนา, นงภัทร ไชยชนะ และ ทิวา พาโคกทม

ดานแสงสะทอนและความรอน
จากการศึกษาเพื่อประเมินและเปรียบเทียบการเปลี่ยนแปลงของอุณหภูมิโดยรอบโซลารฟารมท่ีติดตั้งบริเวณแปลงนาขาว จ.ลพบุรี
พบวา คาเฉล่ียอุณหภูมิอากาศภายในโซลารฟารมมีคาสูงกวาบริเวณโดยรอบประมาณ 0.5 องศาเซลเซียส

คาเฉล่ียอุณหภูมิอากาศ ภายในโซลารฟารม
มีคาอยูระหวาง 27.5 - 31.6 องศาเซลเซียส

คาเฉล่ียอุณหภูมิอากาศ บริเวณภายนอก
มีคาอยูระหวาง 27.3 - 31.1 องศาเซลเซียส

จุดท่ีพบอุณหภูมิเฉลี่ยสูงท่ีสุด
ภายในโซลารฟารม

จุดท่ีพบอุณหภูมิเฉลี่ยสูงที่สุด
ภายนอกโซลารฟารม

ท้ังน้ี จากงานวิจัยการตอบสนองและรับรูการเปลี่ยนแปลงอุณหภูมิของ พบวา
การเปลี่ยนแปลงของอุณหภูมิจะสงผลตอการรับรูเม่ืออุณหภูมิท่ีเปล่ียนไปแตกตางกัน 4 องศาเซลเซียสข้ึนไป ดังนั้น 
อุณหภูมิเฉลี่ยภายในโซลารฟารมท่ีสูงกวาบริเวณโดยรอบ 0.5 องศาเซลเซียสนั้น จึงยังไมสงผลตอความรูสึกของมนุษย



เศรษฐกิจ สังคม 
และการมสีวนรวมของประชาชน

ขอใหโครงการจัดใหมีการรับเรื่องรองเรียนของชุมชนในระยะกอสราง
นอกจากการนําสงเงินเขาสูกองทุนฯแลว ทางโครงการมีการดูแลชุมชน
อยางไรบาง กังวลวาหากเปดดําเนินการแลวจะไมสามารถติดตอเจาหนาที่
โครงการได 
การจัดสรรเงินเขาสูกองทุนฯ จะมีงบประมาณในการพัฒนาชุมชน
ประมาณเทาไร และมีระยะเวลาในการสงเงินเขาสูกองทุนตอเนื่องหรือไม

ขอหวงกังวลจากการประชาสัมพันธโครงการเบ้ืองตน

แหลงกําเนิด ชวงกอสราง

แรงงานกอสรางสูงสุด

ประมาณ 1,596 คน 

แหลงกําเนิด ชวงดําเนินการ

การผลิตไฟฟา

ของโครงการ

ระยะกอสราง

กําหนดใหผูรับเหมากํากับดูแล
แรงงานกอสรางท่ีนําเขามาทํางานในพ้ืนท่ี

ไมใหสงผลกระทบตอชุมชนใกลเคียง

แรงงานกอสรางสูงสุด ประมาณ 1,596 คน 

การจางงานและอาชีพ

ความปลอดภัยในชีวิตและทรัพยสิน

ความหวงกังวลจากการดําเนินงาน
การรับรูขาวสาร

มีเจาหนาที่ชุมชนสัมพันธ ทําหนาที่สรางความสัมพันธท่ีดีกับชุมชนโดยรอบ

พรอมท้ังส่ือสารขอมูลระหวางชุมชนและโครงการ

พ้ืนท่ีกอสรางท่ีพักคนงาน



ระยะดําเนินการ
โครงการมีพนักงานประจํา 5 คน

สวนกิจกรรมท่ีจะมีบุคคลภายนอกเขามาในพื้นที่โครงการ 
มีเพียงการลางแผงเซลลแสงอาทิตยเทานั้น (ประมาณ 20 คน/ครั้ง)

โครงการจะพิจารณาผูรับเหมาในพื้นที่เปนอันดับแรก 
จึงไมมีกิจกรรมใดท่ีจะสงผลใหเกิดการเปลี่ยนแปลง

สภาพทางสังคมในพื้นท่ีศึกษาอยางมีนัยสําคัญ

ประกอบดวยตัวแทน 3 ฝาย ประกอบดวย ตัวแทนภาคประชาชน 
ตัวแทนหนวยงานภาครัฐ และตัวแทนจากโครงการ

การติดตามตรวจสอบการดําเนินงานของโครงการ

เจาหนาท่ีมวลชนสัมพันธของโครงการ

โครงการจะมีการเผยแพรและประชาสัมพันธโครงการใหชุมชนใกลเคียงไดรับทราบถึงกิจกรรมตางๆ 
ของโครงการอยางสม่ําเสมอ โดยการประชาสัมพันธผานทางท่ีติดประกาศของชุมชน 

นอกจากนี้ โครงการจะจัดใหมีคณะทํางานตางๆ  ดังน้ี

ทําหนาที่ศึกษา วางแผน และจัดทํางบประมาณดานงานมวลชนสัมพันธ 
รับเรื่องรองเรียนพรอมท้ังหาแนวทางแกไข รวมถึงการติดตาม
ประเมินผลดานสิ่งแวดลอมและงานมวลชนสัมพันธ เปนตน

คณะกรรมการตรวจสอบผลกระทบสิ่งแวดลอม



ผังรับเรื่องรองเรียน
ของโครงการ

มีการจางงานในทองถิ่นเพิ่มข้ึน 
(มีการจางแรงงานเปนพนักงานของโครงการ)

เกิดการพัฒนาเศรษฐกิจในชุมชน ทําใหชุมชนมีรายไดมากขึ้นจากการคาขาย 
และอาชีพอื่น ๆ

หนวยงานทองถิ่นสามารถจัดเก็บภาษีบํารุงทองที่ ภาษีโรงเรือน และภาษีอื่นๆ 
ไดมากข้ึนทําใหมีงบประมาณมาใชในการพัฒนาชุมชนไดมากยิ่งข้ึน

กองทุนพัฒนาไฟฟา

ประโยชนท่ีชุมชนจะไดรับ



การใชประโยชนจากกองทุนฯ
Øการพัฒนาอาชีพ
Øการสนับสนุนการศึกษา ศาสนา วัฒนธรรมประเพณี กีฬา และดนตรี
Øการสนับสนุนการสาธารณสุขและสิ่งแวดลอม
Øการพัฒนาคุณภาพชีวิต
Øการพัฒนาพลังงานหมุนเวียน
Øอื่นๆ ตามท่ีคณะกรรมการบริหารกองทุนเห็นสมควร

ประกาศคณะกรรมการกํากับกิจการพลังงาน
เรื่อง การนําสงเงินเขากองทุนพัฒนาไฟฟาสําหรับผูรับใบอนุญาตประกอบกิจการไฟฟา ประเภทใบอนุญาตผลิตไฟฟา (ฉบับท่ี 2) พ.ศ. 2559
มีวัตถุประสงคเพื่อเปนทุนสนับสนุนใหมีการใหบริการไฟฟาไปยังทองท่ีตางๆ อยางทั่วถึง และกระจายความเจริญไปสูทองถิ่น 

อีกท้ังพัฒนาชุมชนในทองถ่ินท่ีไดรับผลกระทบจากการดําเนินงานของโรงไฟฟา

● กองทุนพัฒนาไฟฟา

● การจางงาน ภาษีทองถ่ิน กิจกรรมชุมชนสัมพันธของโครงการ

ประโยชนท่ีชุมชนจะไดรับ

เงินท่ีนําสงเขาสูกองทุนในระยะกอสราง
กําลังการผลิต บาทตอป

เงินท่ีนําสงเขาสูกองทุนในระยะดําเนินการ
จํานวนหนวยไฟฟาท่ีผลิตได บาทตอเดือน

กองทุนพัฒนาไฟฟา

ระยะกอสราง บาท เมกะวัตต ป

ระยะดําเนินการ สตางค หนวย

อัตราการนําสงเงินเขาสูกองทุนฯ

สําหรับพื้นท่ีรอบโรงไฟฟาที่ไดรับเงินกองทุน
ทางสํานักงานคณะกรรมการกํากับกิจการพลังงาน (กกพ.) เปนผูกําหนดเขตพื้นท่ีประกาศ

กําลังผลิตของโครงการ 144 เมกะวัตต
ตัวอยางการคํานวณจํานวนเงิน

ท่ีทางโครงการตองนําสงเขาสูกองทุนฯ



§ เสียง 
จากการรื้อถอนโครงสรางแผงเซลลแสงอาทิตย

§น้ําเสียและการระบายนํ้า 
จากคนงานและกิจกรรมในชวงรื้อถอน

§การคมนาคม 
จากการขนสงคนงานและอุปกรณในการรื้อถอน

§มูลฝอยและกากของเสีย 
จากคนงานและเศษวัสดุจากการรื้อถอน

ระยะร้ือถอนบางสวนหรือท้ังหมด

q ติดตั้งปายประกาศเตือนแนวเขตพื้นที่ร้ือถอนของโครงการในสถานที่ที่มองเห็นไดชัดเจน

q ประชาสัมพันธและเผยแพรขอมูลท่ีเก่ียวของกับการดําเนินการรื้อถอนอุปกรณ เคร่ืองจักรหรืออาคาร

โรงไฟฟา โดยการติดปายประกาศบริเวณพื้นท่ีตั้งโครงการ หรือรูปแบบอื่นท่ีเหมาะสม เพื่อใหประชาชน

และผูมีสวนไดเสียรับทราบโดยท่ัวกัน ลวงหนาอยางนอย 7 วันกอนการดําเนินการรื้อถอน

q ภายหลังการรื้อถอนอุปกรณตางๆ แลวเสร็จ ตองดําเนินการปรับสภาพพื้นโครงการใหมีลักษณะ

ท่ีเหมาะสมตอการพัฒนาการใชประโยชนท่ีดินใหสอดคลองกับสภาพแวดลอมปจจุบันใหมากท่ีสุด 

โดยไมเปนอุปสรรคในประเด็นดานสิ่งแวดลอมและความปลอดภัย

ระยะร้ือถอนบางสวนหรือท้ังหมด



รับฟงความคิดเห็นและขอเสนอแนะ
โดยวาจาในท่ีประชุม

ตอบแบบประเมินหลังการประชุม 

เขียนคําถามใสกระดาษ (สีขาว)

การรับฟงความคิดเห็นตอเน่ือง วัน
ถึงวันที่ กรกฎาคม พ.ศ. 2566

Øเอกสารแสดงความเห็นสงทางไปรษณีย
Øโทรศัพท โทรสาร อีเมล

(รายละเอียดในเอกสารแนะนําโครงการ)

การดําเนินงานในข้ันตอนตอไป



ชองทางการติดตอสอบถามขอมูลเพ่ิมเติม
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Appendix 6-10 

Letter to disseminating meeting summary report  
(public meeting)  
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Additional activities after public meeting  
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ประชาสัมพันธ์
โครงการโรงไฟฟ�าบรซีแอนด์ไชน์ เพาเวอร ์
ของบรษัิท บรซีแอนด์ไชน์ เพาเวอร ์จํากัด

ตั�งอยู่ที�หมู่ที� 8 ตําบลหนองกระทุ่ม อําเภอเดิมบางนางบวช จังหวัดสุพรรณบุรี
ตามที� บริษัท บรีซแอนด์ไชน์ เพาเวอร์ จํากัด (เจ้าของโครงการ) มีแผนที�จะพัฒนาโครงการโรงไฟฟ�าบรีซแอนด์ไชน์ 

เพาเวอร ์ซึ�งเป�นโครงการผลิตไฟฟ�าจากพลังงานแสงอาทิตย์ด้วยเทคโนโลยีแผงโฟโตโวลเทอิก หรอืเซลล์แสงอาทิตย์แบบติดตั �งบน
พื�นดินรว่มกับระบบกักเก็บพลังงาน เพื�อจําหน่ายไฟฟ�าให้แก่ภาครฐัตามนโยบายให้การสนับสนุนการผลิตไฟฟ�าจากพลังงานทดแทน
หรอืพลังงานทางเลือก และได้มอบหมายให้บรษัิท คอนซัลแทนท์ ออฟ เทคโนโลยี จํากัด (บรษัิทที�ปรกึษาฯ) เป�นผู้ดําเนินการศึกษา
และจัดทํารายงานประมวลหลักการปฏิบัติ (CoP) รวมทั�งจัดให้มีกระบวนการมีส่วนร่วมของประชาชนตามระเบียบคณะกรรมการ
กํากับกิจการพลังงานว่าด้วยการรบัฟ�งความเห็นและทําความเข้าใจกับประชาชนและผู้มีส่วนได้เสียในการพิจารณาออกใบอนุญาต
ประกอบกิจการผลิตไฟฟ�า พ.ศ. 2565 โดยได้ดําเนินการจัดประชุมรบัฟ�งความเห็นของประชาชนฯ เมื�อวันพุธที� 21 มิถุนายน พ.ศ. 2566 
เวลา 08.30-12.00 น. ณ อาคารอเนกประสงค์เทศบาลตําบลหนองกระทุ่ม อําเภอเดิมบางนางบวช จังหวัดสุพรรณบุรี โดยป�จจุบัน
อยู่ระหว่างการเผยแพรร่ายงานสรุปผลการจัดประชุมรบัฟ�งความเห็นให้ทุกภาคส่วนได้รบัทราบและให้ประชาชนและผู้มีส่วนได้เสีย
แสดงความคิดเห็นและท้วงติงต่อรายงานสรุปดังกล่าว ทั�งนี�  ในช่วงเวลาเดียวกัน โครงการได้ดําเนินการออกแบบรายละเอียดโครงการ
ให้มีความชัดเจนมากขึ�น โดยมีการเปลี�ยนแปลงขนาดบ่อหน่วงนํ�าฝนของโครงการ จากเดิมที�มีขนาด 600 ลูกบาศก์เมตร เป�น 700 
ลูกบาศก์เมตร พรอ้มทั�งเพิ�มเติมรายละเอยีดอุปกรณ์ซึ�งเดิมถูกรวมไวอ้ยู่ในชุดติดตั�งแผงเซลล์แสงอาทิตย์ของโครงการ ได้แก่ หม้อแปลง
ไฟฟ�าขนาด 3.437 MVA จํานวน 48 ชุด และระบบแปลงไฟฟ�า (PCS) จํานวน 21 ชุด อย่างไรก็ตาม การเปลี�ยนแปลงและเพิ�มเติม
รายละเอียดข้อมูลดังกล่าวมิได้ส่งผลกระทบต่อสิ�งแวดล้อม รวมทั�งมาตรการป�องกันและแก้ไขผลกระทบสิ�งแวดล้อมและมาตรการ
ติดตามตรวจสอบผลกระทบสิ�งแวดล้อมที�นําเสนอไวแ้ต่อย่างใด

รายละเอียดที�มีการเปลี�ยนแปลง/เพิ�มเติม
ขนาดบ่อหน่วงนํ�าฝน

(ออกแบบให้สามารถรองรบันํ�าฝน
ในระยะเวลา 3 ชั �วโมงได้อย่างเพียงพอ)

รายละเอียดเดิม รายละเอียดภายหลังเปลี�ยนแปลงฯ
600 ลูกบาศก์เมตร 700  ลูกบาศก์เมตร

รองรบัได้เพียงพอ � รองรบัได้เพียงพอ �
การติดตั�งอุปกรณ์ไฟฟ�า รายละเอียดเดิม รายละเอียดภายหลังเปลี�ยนแปลงฯ

หม้อแปลงไฟฟ�าขนาด 3.437 MVA ไม่มีการระบุไวใ้นรายงาน 
โดยเป�นองค์ประกอบที�รวมอยู่ในชุดติดตั�ง

แผงเซลล์แสงอาทิตย์

48 ชุด

ระบบแปลงไฟฟ�า (PCS) 21 ชุด

ดังนั�น โครงการฯ จึงขอแจ้งข้อมูลดังกล่าวเพื�อเป�นการประชาสัมพันธ์เผยแพรข่้อมูลข่าวสารของโครงการให้กับผู้มีส่วนได้เสียและ
ผู้ที�สนใจได้รบัทราบและรบัฟ�งความเหน็และทําความเข้าใจกับประชาชนและผู้มีส่วนได้เสียเพิ�มเติม ตั�งแต่วนัที� 5-20 สิงหาคม พ.ศ. 2566

ชอ่งทางการติตต่อและสอบถามขอ้มูลเพิ�มเติม
แสดงความคิดเห็นผ่าน Google form (QR code)

ประชาสัมพันธแ์ละรบัฟ�งความเหน็เพิ�มเติม

ตั�งแต่วันที� 5-20 สิงหาคม พ.ศ. 2566

บรษัิท บรซีแอนด์ไชน์ เพาเวอร ์จํากัด
(เจ้าของโครงการ)

87 อาคารเอ็มไทย ทาวเวอร ์ออลซีซั�น เพลส 
ชั�น 26 ถนนวิทยุ แขวงลุมพินี เขตปทุมวัน
กรุงเทพมหานคร 10330
ติดต่อ คุณสุวัฒน์ ขุนอินทร ์
(ผู้ประสานงานโครงการ)
โทรศัพท์ 093-283-9898
หรอื คุณกิตติศักดิ� ตันประดับสิงห์
(ผู้ประสานงานโครงการ)
โทรศัพท์ 083-004-4550

บรษัิท คอนซัลแทนท์ ออฟ เทคโนโลยี จํากัด
(บรษัิทที�ปรกึษาด้านสิ�งแวดล้อม)

39 ซอยลาดพรา้ว 124 ถนนลาดพรา้ว 
แขวงพลับพลา เขตวังทองหลาง 
กรุงเทพมหานคร 10310
ติดต่อ คุณเอกลักณ์ สืบบุก
(นักวิชาการมวลชนสัมพันธ)์
โทรศัพท์ :  02 934 3233 ต่อ 517  

088-309-3994
อีเมล: akarux.cot@gmail.com

USER
Rectangle

USER
Rectangle

USER
Typewriter
[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.]



 

 

 

 

 

 

 

 

 

Appendix 6-12 

Brochure for consultation in regarding to  
transmission line 
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