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Chapter 2 
Project’s detail 

 
2.1 Location 
 Hin Kong power plant project of the Hin Kong Power Co. Ltd. (the project) is 
located in Hing Kong subdistrict, Mueang Rachaburi district, Rachaburi province. The 
project layout for the current location was shown in Figure 2.1-1. By which, the project 
had signed in a land lease agreement from the Rachaburi Power Plant Co., Ltd. who is the 
land owner of the Tri Energy Power Plant (TECO). Entire area of the project is 188-3-18 Rai 
(Thai unit; approximately 302,073 square meters) . Details of land area were shown in 
Table 2.1-1, and land authority map of the project was shown in Figure 2 .1 -2 (Land 
owner licensing documents were shown in Appendix 2-1).  
 According to the land authority map, it was found that there is a public 
irrigation canal which is adjacent to the title deed no. 6901, 6613, 6903, 6607, 40458 , 
40457 , 40456, and 17746 . However, the canal is not used for water supply nor fishery 
purposes (current condition of the canal was shown in Figure 2 .1-3). Surrounding area 
of the project is consist of public roads, and public canals. However, a public well was 
changed to be used as village sport area as shown in Figure 2.1-4. 
 While another private land which is located in the central area of the TECO power 
plant (as shown in Figure 2 .1 -2  of the land authority map the project) , the consultant 
company had performed opinion surveying from land owner, and it was found that the past 
operation of the power plant did not cause any problem of land use. Furthermore, land 
utilization for neighboring areas of the project was planned for used as residential and 
commercial areas, sales, etc. For the question about transportation route by using the 
entrance area of the project, the land owner agreed to use the entrance area as public 
transportation route without any worrying about the transportation route. For safety 
measure about the transportation route using the power plant entrance area, it was 
mentioned that the entrance area (connected to Nongrak-Huai Pladuk road)  which is the 
entrance road to the neigboring area would not close, therefore; it will not affect land 
owner of the surrounding area. The project will provide securitry guards (in the electricity 
generation area) to maintain safety operation with related services at the entrance area of 
the project.    
 However, the project had designed land utilization plan without any public land 
land using according to the Ministry Regulation Issued 55 ( B.E. 2543 (2000))  under the 
Building Control Act. B.E. 2522 (1979) (as shown in Figure 2.1-5). Therefore, local people can 
use the area as transportation routes without any restriction. As for other land owner, the 
TECO allow the land owner use transportation roads in the central part of the power plant.  
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 Figure 2.1-1  Project Scope 

TECO entrance/exit 

TECO-HKP joint entrance 
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Table 2.1-1 
Land Details and Project Title Deed’s Sequence 

 
Order Title Deed 

No. 
Size 
(m2) 

Area Ownership 
Rai Ngan Wah2 

(1) Deed for Rented  

   1 
 

6901 
 

112,504 
 

70 
 

1 
 

26 
 

Ratchaburi Electricity Generating Co.,Ld 
(land space indicated by the 101 rai 1 
ngan 26 wah2 title deed) divides space 
for rent for the Hin Kong Power Plant 
Co.,Ld as indicated 
-Power plant areas take the west side 
of  
the rented area 

1.1 
 
 

6901 
 
 

3,500 
 
 

2 
 
 

0 
 
 

75 
 
 

-roads and water pipelines take the 
right area of the north side of the 
rented area 

 
 
 
2 
 
 

 
 

6613 
 
 
 
 

 
60,944 

 
 
 
 

38 
 
 
 
 

0 
 
 
 
 

36 
 
 
 
 

Ratchaburi Electricity Generating Co.,Ld 
(land space indicated by the 108 rai 3 
ngan 53 wah2 title deed) divides space 
for rent for the Hin Kong Power Plant 
Co.,Ld as indicated 
 -Power plant areas take the west side 
of the rented area 

2.1 
 
 

6613 
 
 

7,665 
 
 

4 
 
 

3 
 
 

16 
 

 

-Roads and water pipelines take from 
the southeast side to the south side of 
the rented area 

(2) Title deed for Entire Plot of land  

3 6903 20,884 13 0 21 

Hin Kong Power Plant Co.,Ld rents land 
from Ratchaburi Electricity Generating 
Co.,Ld 

4 6607 19,324 12 0 31  
5 40458 6,952 4 1 38  
6 40457 15,760 9 3 40  
7 40456 8,628 5 1 57  
8 17746 10,948 7 0 6  
9 24219 8,040 5 0 10  
10 24220 15,836 9 3 59  
11 16054 11,088 8 1 40  

Total  302,073 188 3 18  
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Figure 2.1-2 Project’s Title Deed Plan 
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Figure 2.1-3   Current State of the Public Canal in Project Area 
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Figure 2.1-4 Current State of the Public Canal and Public Road Surrounding Project Area  
 

Project area 
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Figure 2.1-5   Setback distance Between Project Area and the Public Area 

Temporary area utilized by the power plant 

Temporary area utilized by the power plant 

3 m setback distance 

Section view 1-1 details 

1.5 m 
20.0 m 

Public waterway 

12.0 m 11.0 m 

3 m setback distance 3 m setback distance 

3 m setback distance 3 m setback distance 

1.5 m 

1.5 m 

Section view 2-2 details 

Edge of holding pond 

Holding pond 

Row water pond 

Row water pond 

Edge of Row water pond 

Edge of Row water pond 

Building or office 

Section view 3-3 details 

Inside powerplant 

Inside powerplant 

Public waterway 

Public waterway 

Project’s treated wastewater holding area 

Project’s treated wastewater holding area 

Project’s treated wastewater holding area 

3 m setback distance 

Inside powerplant 



 
Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 

 2-8 Consultant of Technology Company Limited 

2.1.1 Consistency of land utilization 
 According to land utilization surveying from the Rachaburi City Plan Office, it 
was found that the project is located in the residential and agricultural area (green 
shade) under the Rachaburi Total City Plan (2nd edition) which was promulgated on 9th 
December B.E. 2558 (2015). The area is allowed to use for agricultural activity, instution, 
religion purpose, governmental office, and facility purpose, by which; other land 
utilization purposes should have open space at least 20% of the entire permission area 
without using as restriction activites (except for some factory type according to the 
enclosed list under the Ministry Regulation). Therefore, thermal power plant which is 
not using coal or nuclear as fuel could be installed in this area. Nervertheless, 
comparison of land utilization condition with land using of the project under the 
Ministry Regulation was shown in Table 2.1.1-1.  
 
 Therefore, project operation is not violating the Ministiral regulation of city 
planning of Ratchaburi province (2nd edition) (confirmation of land utilization was shown 
in Appendix 2-2) 
 

Table 2.1.1-1 
Comparison between the Speficication of Ministrial Regulation of City Planning 

of Ratchaburi Province (2nd edition) and the Specification of the Project 
Table 2.1.1-1 (continue) 

Condition Project Operation 

Issued 10  
Agricultural area is allowed to use for 

agricultural activity, instution, religion purpose, 
governmental office, and facility purpose  

other land utilization purposes should have 
open space at least 20% of the entire permission 
area 

 
Other land utilization purposes should have 
open space at least 20% of the entire 
permission area, the project has open space 
area which is compose of reservoir, water 
treatment plant, retention pond, and rain 
water retention pond under total area of 
78,275 square meters or 25.91% of entire 
permission area (302,073 square meters) 
 
Remark: Open space means those area 
without roof or structure with roof, by which 
the area could be used as water pond, 
swimming pool, wastewater holding pond, 
waste storage area, or parking area outside a 
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Table 2.1.1-1 (continue) 
Condition Project Operation 

building. The area includes small structure 
with height less than 1.20 meters. without 
roof according to the Ministry Regulation 
Issued 55 (B.E. 2543 (2000)) under the 
Building Control Act. B.E. 2522 (1979) 

This land type is not allowed to use by the 
following purposes; 
(1) All factory types according to the factory law 

except for some types issued in the enclosed 
list under the the Ministry Ragulation and 
community wastewater treatment plant 

(2) Oil depot and oil storage typr 3 according to 
the fuel control for commercial law page 12, 
issued 132, section 118 Kor of the Royal 
Gazette issued on 9th December 2015 

(3) Liquidfied petroleum storage, pressurized 
LPG, LPG confined area, and LPG storage area 
according to the fuel control law 

(4) Land management for industry 
(5) Land management for commercial except for 

Jombung subdistrict of Jombung district, and 
Nongkob, Nongor, Suanklui subdistricts of 
Pangpong district which are allowed to 
operate with residential area under the 
condition of those commercial area must less 
than 5% of total area  

(6) Land management for residential except for 
Jombung subdistrict of Jombung district, and 
Nongkob, Nongor, Suanklui subdistricts of 
Pangpong district which are allowed to 
operate under the condition of those area 
must less than 5% of each area and sub area 
should has total area more than 200 square 
meters as in accordance to the law. 

(7) Residential or commercial area, and large 
building construction in the land 

 
 
- Hin Kong Power Plant project  (using 

natural gas as fuel) is classified as thermal 
power plant which could be operated 
under the condition 

- the project has oil storage for using by 
emergency case without commercial 
purpose 

 
- do not operate 
 
 
- do not operate 
- do not operate 
 
 
 
 
 
 
 
- do not operate 
 
 
 
 
 
 
- do not operate 
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Table 2.1.1-1 (continue) 
Condition Project Operation 

transformation area is used for argricultural 
purpose under the land transformation for 
agricultural purpose law, and land utilization 
for factory purpose nearby river bank or canal 
bank should have buffer area at least 15 m 
from the river bank 

 
2.1.2 Scope of the study area and surrounding area 
 The project is located in Hin Kong subdistrict, Mueang Rachaburi district, Rachaburi 
Province. It occupies entire area of 188-3-18 Rai (302,073 square meters) . Location of the 
project and surrounding area were shown in Figure 2 .1 .2 -1. Transportation routes to the 
project could be performed by using highway no. 4 (Pethkasem Rd.) and go to highway no. 
3208, then turn to local road no. Kor-Jor 4004 (parallel to irrigation canal) brfore go to local 
road Ban Nongrak-Huai Pladuk, and reach to the power plant. Transportation routes to the 
project area was shown in Figure 2 . 1 . 2 -2.  Surrounding areas of the study area and 
neighboring area of the power plant are summarized by; 
 
 North  adjacent to Ban Nongrak, 
 South adjacent to Agricultural area,   
 East  adjacent to the power plant of TECO and Ban Nongrak community, and 
 West  adjacent to Agricultural area. 
 
 Considering for consistency condition of the Ministry Ragulation Issued 2 (B.E. 
2535 (1992)) under the Factory Act. B.E. 2535 (1992) was mentioned by; 
 Topic 2 Do not install factory type 3 unless receiving permission for factory type, 
and size more than 50 Hp and workers more than 50 persons in the following areas; 
 1) Resdiential area or building area for living purpose, and 
 2) Within a distance of 100 meters. from public buildings which are school 
or instution, temple or religion building, hospital, historical area, and governmental 
office. By which the definition includes natural resources or environmental conservation 
areas under the agreement of the cabinet. However, the nearest school or instution, 
temple or religion building, hospital, historical area, and governmental office to the 
project is Wat Huai Pladuk School which has approximate distance of 1.7 kilometers., 
and Hin Kong Temple which has approximate distance of 1.75 kilometers.  
 From the condition, it was found that location of the project is not againt the 
condition, consequently; location of the project is far from those sensitive areas. 
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Photo A drone in September 2019. 

Moo 5 Ban Nongrak, 

Agricultural area. 

Hin Kong Power Plant 
TECO 

Irrigation canal 

North 

South 

Big Food group co.,Ltd 

Agricultural area. 

Figure 2.1.2-1 Project’s surrounding 
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National Highway No.3208 

National Highway No.4 

Kor Jor 4004 Highway 

Figure 2.1.2-2 Route into the Project Area 
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 The consultant company had performed environmental Impact Assessment for 
a radius of 5 kilometers. from boundary area of the TECO power plant and boundary 
area of Hin Kong Power Plant project. Environmental sensitive areas and distance 
between sensitive areas and the project were summarized and shown in Figure 2.1.2-
3 and Table 2.1.2-1.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1.2-3 Location of the Project Site and Study Area Scope
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Table 2.1.1-2 
Sensitive Receptors Surrounding Project Site 

Order Location 

Geographic 
Coordinate 

Distance From 
Project Site 

(km) X Y 

Educational Place 
1 Wat Huai Pladuk School 13.544222  99.727864 1.70 
2 Wat Nong Ta Luang School 13.541221 99.759433 2.09 
3 Wat Arun Ratanasiri School 13.521077  99.762611 2.86 
4 Huai Phai School 13.511769  99.726784 3.00 
5 Ban Khao Kruad School 13.563203 99.745708 3.02 
6 Wat Huai Mhu School 13.532517,  99.777768 3.99 
7 Gong Tup Bok Upatum School 13.567812  99.760194 4.10 
8 Wat Nong Gratum School 13.567197 99.709938 4.82 
9 Wat Khao Ngu Suntitum School 13.563177 99.776487 4.90 

Religious Place 
10 Hin Kong Temple 13.551223  99.742617 1.75 
11 Huai Pladuk Temple 13.544245 99.727456 1.80 
12 Ta Luang Temple 13.542000  99.760142 2.20 
13 Nong Luang Temple 13.495839 99.732632 2.20 
14 Num Koon Temple 13.521929 99.722965 2.47 
15 Huay Phai Temple 13.512186  99.736760 2.65 
16 Arun Ratanasri Temple 13.520150 99.761665 2.91 
17 Khao Kruad Temple 13.565040  99.745939 3.30 
18 Huai Mhu Temple 13.532719  99.777257 3.93 
19 Nong Gratum Temple 14.019579  99.853627 4.90 
20 Khao NguSuntitum Temple 13.562463 99.776560 4.91 
21 Na Nong Temple 13.492158 99.762642 5.40 
22 Phra Phutthachai Thum Ruesi Khao Ngu Temple 13.574232  99.777310 5.85 

Healthcare/Hospital 
23 Huai Phai Subdistrict Health Promoting Hospital 13.512060 99.724160 3.17 
24 Hin Kong Subdistrict Health Promoting Hospital 13.563987  99.735201 3.24 

25 
Chedi Hak (Ban Huai Mhu) Subdistrict Health Promoting 
Hospital 

13.533051 99.773624 
3.55 

26 Gor Plubpla Subdistrict Health Promoting Hospital 13.587828  99.759515 6.10 
27 Don TaKo Subdistrict Health Promoting Hospital 13.499619  99.795186 7.08 
28 Don Rae Subdistrict Health Promoting Hospital 13.471582  99.760324 7.40 
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2.2 Alternative choice of the project 
 
2.2.1 Alternative choice for location consideration of the project 
 The project aims to replace electricity generation capacity of the TECO power 
plant and increase energy capacity of this area in the future. Presently, there area free 
space in the area of the TECO power plant which is suit for developing new power 
plant of the project. Current facilities of the TECO power plant could be used by the 
new power plant economically such as raw water Reservoir, and electricity supply 
cable. And, current technology has higher efficicency with more environmental friendly 
than the older power plant. Furthermore, surrounding communities are living with the 
TECO for long term which is familiar with the operation and easy for providing 
operation perception. 
 
2.2.2 Technical consideration 
 Hin Kong Power Plant project is thermal power plant using Single Shaft 
Combined Cycle with natural gas as main fuel. Gross capacity of the power plant is 
1,520 Megawatt, and Net capacity is 1,400 Megawatt. The electricity is supplied to the 
EGAT network under electricity selling contract.  
 The project had compared advantages and disadvantages of thermal power 
plant technology using Single Shaft Combined Cycle and Multi Shaft Combined Cycle 
which were summarized by;  
 

Detail 
Advantage-Disadvantage 

Single Shaft Combined Cycle Multi Shaft 
Combined Cycle 

1. Plant Availability Higher plant availability due to 
free train operation 

Dependency train 
operation 

2. Start-up and Shutdown High agility for start-up and 
shutdown 

Middle agility for 
start-up and 
shutdown 

3.Part Load Operation High efficiency with good 
control for NOx emission 

- 

4.  Lay Down Area - Using lower area 
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 (1) Plant Availability : Single Shaft Combined Cycle Power Plant (Single 
Shaft) has higher readiness of electricity supplying than Multi Shaft Combined Cycle 
Power Plant (Multi Shaft), because; the maintainance operation is separated for each 
Train. While Multi Shaft Combined Cycle Power Plant requires full system shutdown 
(Block) for maintainance especially for Steam Turbine Unit,  
 (2) Start-up, Shutdown and Load Response : The Single Shaft Combined 
Cycle Power Plant (Single Shaft) has higher operation agility than the Multi Shaft Power 
Plant (Multi Shaft), 
 (3) Part Load Operation of the Single Shaft Combined Cycle Power Plant 
(Single Shaft) has higher efficiency with good control for NOx emission than the Multi 
Shaft Combined Cycle Power Plant (Multi Shaft), and 
 (3) Lay Down Area of the Multi Shaft Combined Cycle Power Plant (Multi Shaft) 
only for Power Block requires less area than the Single Shaft Combined Cycle Power Plant 
(Single Shaft). 
 
2.3 Details of land utilization and plant layout of the project 
 Plant layout of the project is separated from area operation of the TECO power 
plant, by which; the TECO power plant will uninstall any construction parts on the title 
deed no. 6613. Those uninstallation constructions are storage buildings, and helicopter 
platform (Figure 2.3-1). Uninstallation process will be finished before sending area to 
the Hin Kong Power Plant except for underground facilities (water pipeline and 
electricity cable). Uninstallation activity is under responsibility of the project which is 
conducted only for area that obstructs construction, while those Raw water Reservoir 
of the TECO power plant (located in the project area) will be expanded for maintaining 
higher capacity.  
 
 Details of construction composition and land utilization of the project was 
shown in Table 2.3-1 and Figure 2.3-2. 
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Figure 2.3-1  State of Storage Building and the Helipad 

 
2.4 Machine, equipment, and manufacturing process  
 
2.4.1 Machine and equipment 
 Main machine and equipment used by manufacturing process of the project 
compose of gas turbine, electricity generator, steam turbine, condenser, and cooling 
tower which are summarized by; 
 (1) Gas Turbine Generator (GTG; capacity 535 Megawatt) 
  There are 2 units of GTG which is convert heat energy from natural gas 
combustion to mechanical energy for driving propeller of electricity generator. The GTG Dry 
Low NOx Combustion/Water Injection system to control NOx emission according to 
national emission standard, 
 (2) Steam Turbine Generator (STG; capacity 235 Megawatt) 
  There are 2  units of STG to receive high pressured steam from Heat 
Recovery Steam Generators (HRSG) for driving propeller of electricity generator, 
 (3) Heat Recovery Steam Generators (HRSG) 
  There are 2 units of HRSG to convert heat from natural gas to produce 
steam before using for driving propeller of electricity generator, 
 
 
 

Image from drone from September B.E.2562 (2019) 
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Table 2.3-1 
Details on Benefit of the Project Area 

 

Order 
 

Location 
 

Area Size 
 

Proportion 
of Area 

(Percentage) M2 Rai Ngan Wah2 
1 Production Area : consist of Gas 

Turbine Generater and Water 
Turbine Generater buildings 

24,754 
 

15 
 

1 
 

88 
 

8.19 
 

2 
 

Production Auxilitary Area: consist 
of Pressure Control Station, 
electricity station,Demineralized 
Water Tank, and Cooling Tower 

41,904 
 
 

26 
 

0 
 
 

76 
 
 

13.87 
 
 

3 Diesel Oil Storage Area 10,882 6 3 20 3.60 
4 Office Area 9,974 6 0 93 3.30 
5 Water Treatment Area 11,460 7 0 65 3.80 
6 Water Pond Area 52,999 33 0 49 17.55 
7 Cooling water holding Area 14,301 8 3 75 4.73 
8 Storm Water Pond Area 10,975 6 3 43 3.63 
9 Green Area 15,646 9 3 11 5.18 

10 Road Area 34,126 21 1 31 11.30 
11 Not used Area 75,052 46 3 63 24.85 

 Total 302,073 188 3 18 100.00 
Open area: consist of water pond 
area, sewage pond and treatment 
area, and rain water pond area.  

78,275 47 7 67 25.91 

Remark : Open space means those area without roof or structure with roof, by which the area 

could be used as water pond, swimming pool, wastewater holding pond, waste 

storage area, or parking area outside a building. The area includes small structure 

with height less than 1.20 m. without roof according to the Ministry Regulation 

Issued 55 (B.E. 2543(2000)) under the Building Control Act. B.E. 2522(1979) 
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Figure 2.3-2   Project layout 
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 (4) Condenser 
  There are 2 units of condenser to be used for steam condensation from 
STG by heat exchanging between cooling water supplied from Cooling Tower in pipeline 
system before sending condensation water back to the HRSG, and  
 (5) Cooling Water System  
  The project had designed the Cooling Water System using 2 units of 
induced draft fan which are consist of 8 continuous cells to reduce temperature of 
water from condenser. The Cooling Tower is sent to Cooling Tower Basin and reused 
in the system. Excess cooling water is sent to Water Holding pond for maintaining 
water quality in the system. 
  The cooling tower has to reduce water temperature by blowing counter 
air flow to the high temperature water. Therefore, steam in the system is lost by this 
process and water temperature is decreased as shown in Figure 2 . 4 . 1 -1. Innitial 
designing of this process has water capacity of 4 0 ,0 0 0  m3 / h with inlet water 
temperature around 4 3 .3  oC, while outlet water temperature is around 3 4.3  oC. 
System summary was shown in Table 2.4.1-1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.4.1-1  Working Principle of the Cooling Tower 
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Table 2.4.1-1 
Summary of initial designing for cooling tower system 

 
Data Unit Designed Parameter 

Type of cooling tower Counter Flow Wet Type Cooling Tower 

Amount of cooling water in the 

system 

m3/h 40,000 

Temperature of inlet water oC 43.3 

Temperature of outlet water oC 34.3 

Cooling Range oC 9 

Wet bulb air temperature oC 28.8 

Dry bulb air temperature oC 32.5 

Pressure Mbar 1,010 

Relative humidity % 76 

Water vaporization amount m3/day 23,984 (@ design condition) 

Water compensation amount m3/day 30,820 (@ design condition) 

Discharging water m3/day 6,836 (@ design condition) 

Remark : 1) Providing data were obtained from initial designing of the system which is require further refinement for 

maintaining system efficiency 

 2)  Water compensation amount composes of make up water from primary water adjustment system which is around  

  30,507 cubic meter/day, and reused water around 313 cubic meter/day 

 
 Importance technical details were summarized as shown in Table 2.4.1-2. Heat 
balance of the project for full operation (100% )  using natural gas as main fuel and 
diesel oil as substitutional fuel were shown in Figure  2.4.1-2 to Figure  2.4.1-5. 
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Table 2.4.1-2 
Details on Shape and Technical Aspects of the Machine 

Table 2.4.1-1 (cont) 

Details 
Technical Information of the Machine 

Unit Natural Gas Diesel Oil 
1. Gas Turbine Generator       
    -Exhaust Gas Flow Ton/hr 2,850.0 2,980.0 
    -Exhaust Gas Temperature Deg.C 670.0 550.0 
2. Heat Recovery Steam 

Generator     
    -High Pressure     
       Steam Flow Ton/hr 451.0 313.7 
       Steam Temperature Deg.C 601.4 508.4 
       Steam Pressure Bar 160.8 104.9 
    -Intermediate Pressure     
       Steam Flow Ton/hr 492.6 388.4 
       Steam Temperature Deg.C 600.7 494.9 
       Steam Pressure Bar 34.5 25.3 

    -Low Pressure     
       Steam Flow Ton/hr 50.0 - 
       Steam Temperature Deg.C 315.3 - 
       Steam Pressure Bar 6.6 - 
3.Steam Turbine Generator      
    -High Pressure     
       Steam Flow Ton/hr 451.0 313.7 
       Steam Temperature Deg.C 600.0 507.0 
       Steam Pressure Bar 158.0 103.0 
    -Intermediate Pressure     
       Steam Flow Ton/hr 492.6 388.4 
       Steam Temperature Deg.C 600.0 494.2 
       Steam Pressure Bar 33.8 24.7 
    -Low Pressure     
       Steam Flow Ton/hr 50.0 - 
       Steam Temperature Deg.C 313.3 - 
       Steam Pressure Bar 6.2 - 
4. Condenser     
     Temperature Deg.C 43.3 40.5 
     Pressure Bar absolute 0.0877 0.0760 

Source : Hin Kong Co.,Ltd, B.E. 2563 (2020) 
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Figure 2.4.1-2  Blueprint on Production and Heat Balance in case of Natural Gas Usage at 100% Production Power (Full Load)   
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Figure 2.4.1-3 Blueprint on Production and Heat Balance in case of Natural Gas Usage at 60% Production Power (Minimun Load) 
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 Figure 2.4.1-4 Blueprint on Production and Heat Balance in case of Diesel Oil Usage at 100% Production Power (Full Load)   
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 Figure 2.4.1-5  Blueprint on Production and Heat Balance in case of Diesel Oil Usage at 60% Production Power (Minimum Load)   
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2.4.2 Fuel 
 
2.4.2.1 Main fuel (Natural Gas) 
 (1) Source and transportation system of natural gas 
  The project obtains natural gas from authorized company to supply 
natural gas to the project by using 24 inches diameter pipeline from natural gas controlling 
station (BVW12) . The station is located in Moo 10, Kor Plab Pla subdistrict, Rachaburi 
district, Rachaburi province. to gas metering station inside the project area. 
Transportation pipeline is around 10.30 kilometers., by which; the pipeline system is 
currently under environmental impact assessment studying. Detail of natural gas 
pipeline system to the project was shown in Figure 2.4.2.1-1.  
 
 (2) Consumption rate and property 
  In case of full operation, the project requires natural gas around 20 0 .7 8 
million ft3/day (calculated from natural gas specific heat around 1,024 BTU/cu.ft). Property 
of natural gas used in this project was shown in Table 2.4.2.11-1. 
 

Table 2.4.2.1-1 
Characteristics of Natural Gas used in the Project 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remark: Minimum Median and Maximum refers to the minimum, median, and maximum of Wobble Index 

Source : Hin Kong Co.,Ltd 
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Ending spot 

Starting spot 

Figure 2.4.2.1-1 Natural Gas Pipeline System from Gas Metering Station to Project Site 

Community/village boundary 

Main road 

Secondary road 

Educational institutions 

Temple 

Community/village 

 

Kor Plub Pla (5.83)(53.05) 

Hin Kong (4.37)(35.76) 

Huai Phai (0.39)(3.55) 

Ratchburi subdistrict, Ratchaburi province (m2) (%) 

Natural gas pipeline 

500 m study area 

Parl Chong (0.40)(3.64) 
Jormbueng subdistrict, Ratchaburi province (m2) (%) 

Symbols 

9 Lad Plao street 124 PlubPla Wangtorngluang 
Bangkok 10310 
Call: (66 2) 9343233-47 Cellphone: (66 2) 9343248 

Source: Royal Thai Survey department, B.E. 2540(1997) 
                   Department of provincial administration 
 

Ratio 
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 (3) Natural gas leakage control measure and safety measure 
  Natural gas leakage control in the power plant 
  1) Assigning inspection staffs to monitor natural gas pressure from 
Control Room daily, 
  2) Providing Visual Inspection Staffs to randomly monitoring thickness 
of the pipeline yearly, and maintaining the pipeline according to the standard of ASME 
B 31.8 including maintenance of the natural gas pipeline system,  
  3) Providing natural gase pipeline boundary labelling,  
  4) Providing natural gas detector equipment, 
  5) Providing emergency center of the natural gas pipeline system with 
emergency response plan, and 
  6) Installation Catholic Protection System to avoid pipeline corrosion 
and testing the system yearly.   
 
  Inspection by the PTT (PLC) 
  To maintain safety operation of natural gas pipeline system, the project 

will transfer authority of the pipeline system to the PTT Plc. after the pipeline system 

installation finished. The PTT Plc. has safety measures including detection system and 

isolation system according to both national and internation standards which is 

controlled by automatic system at Chonburi Pipeline Center. The system is continuous 

assessment system for controlling natural gas supplying in the pipeline, by which; gas 

leakage could be detected autimatically ( On-line Report). Inspection staffs are 

monitoring the system over 24 hours, the; the Chonburi Pipeline Center can shut down 

the operation immediately by Block Valve Station. Furthermore, the project had designed 

gas controlling station nearby gas pressure monitoring station of the pipeline, and there is 

gas volume detection station inside the power plant area for shut down the operation for 

various purposes such as maintenance, or emergency case. However, the project area is 

under responsibility of pipeline installation center region 5 (Rachaburi). 
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2.4.2.2 Substitutional fuel (diesel)  
 
 (1) Source and transportation system 
   Diesel fuel is supplied by domestic oil retailers and transported to the 
project area by trucks. Diesel fuel is kept in substitution oil storage tanks inside the 
project area. Theere are 2 cylindrical shape of substitution oil storage tanks with 
capacity of 12,700 cubic meter/tank ( for using by 3 days) . Actual capacity per tank is 
10,300 cubic meter or around 81.10% of tank volume. The tank is surrounded by concrete 
barrier with capacity of 24,900 cubic meter (width 100 meter long 83 meter height 3 
meter) . In case of oil leak, the concrete barrier has the capacity to withstand all the 
amount of oil leak (as shown in Figure 2.4.2.2-1). The measure follows the Ministry 
Regulation Issued 2 (B.E.2535 (1992)) under the Factory Act. B.E. 2535 (1992) Section 2 
Article 6 (7) which is mentioned that “ container of hazardous material with capacity 
over 25,000 liters (such as flammable substance, chemicals, or hazardous liquid 
affecting human, plants, anumals, properties, and environment) must be stable and 
strong enough according to acceptable standards, by which; the container must be 
recommended by authorized engineer or permitted person by the minister under the 
royal gazette. Furthermore, the container must be surrounded by barrier which has 
capacity to capture any leakage of those material. Except for the case that there are 
more than 1 tank, the barrier must have capacity to capture material leakage 
approximately for the largest tank volume. And, the operator has to prepare chemicals 
or material for preventing and lessening the leakage severity in case of emergency, 
properly.” And, the measure also follows the Ministry Regulation B.E. 2551 (2008) 
about oil storage, and the Ministry Regulation about oil depot of the Ministry of Energy 
which was promulgated in the Royal Gazette on 27th March B.E. 2556 (2013) under the 
Fuel Oil Control Act. B.E. 2 5 4 2  (1999) ( and revision) . Therefore, the consultant had 
reviewed oil storage capacity of the project to follow related laws by; 
 

the Ministry Ragulation about fuel storage 
B.E. 2556 (2013) 

Section 3 Article 23  

Project Operation 

( 4) Tank or group of tanks should has barrier, 
wall or surrounding pit under the following 
conditions; 

the project has 2 oil storage tanks with capacity of 
12,700 cubic meter/tank. Actual storage capacity is 
10,300 cubic meter/tank which is surrounded by 
bund wall with capacity of 24,900 cubic meter. (A)  Barrier capacity must equal to or larger 
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the Ministry Ragulation about fuel storage 
B.E. 2556 (2013) 

Section 3 Article 23  

Project Operation 

than the volume of the largest tank, and 
it should be stable and strong enough for 
maintaining material leakage 

(width 100 meter long 83 meter height 3 meter) 

( B)  Height not over 3 meter by which 
measurement is performed from the top 
of the outside wall to ground. If the 
topographic is inconvenient, wall height 
should be larger than 3 meter, but it 
should be permitted by the DOEB. 

(C) Group of flamable storage tanks should 
be surrounded by barrier, wall or 
surrounding pit. If tank diameter is more 
than 45 meter heigh of barrier, wall or 
surrounding pit should be around 0.45-3 
meter, by which; barrier volume should 
be around 10% of tank volume. If tank 
diameter is less than 45 meter barrier, 
wall or surrounding pit may not 
necessary.  

the project uses diesel oil as substitution fuel in 
case of emergency by which diesel oil has flash 
point temperature less than 52ºC according to 
the DOEB Promulgation about property and 
quality of diesel oil which is moderate 
flammable material. Furthermore, the tank 
diameter is less than 45 meter and surrounded 
by 3 meter height bund wall. 

 
  The project will install Oil Separator Pond to capture contaminated rain 
precipitation in area with oil-leak risk to manage treated water so that the Grease and 
Oil contamination are less than 5 milligrams/liter. 
 
 (2) Consumption rate and property 
  The project uses diesel oil as substitution fuel in case of emergency (no 
natural gas supplied) with maximum flow rate of 4.62 million liters/day. The diesel fuel 
is high speed diesel with sulfur content less than 0.005% by weight according to the 
DOEB Promulgation about Property and Quality of Diesel Oil B.E. 2562 (2019) as shown 
in Table 2.4.2.2-1. The diesel oil is used in case of emergency only. 
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                     Figure 2.4.2.2-1  Diesel Tank 
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Table 2.4.2.2-1 
Properties of Oil 

Table 2.4.2.2-1 (continue) 

List Specification High-Low Rate 
Diesel Oil Characteristics 

Testing Method 
Normal B 10 B 20 

1  Specific Gravity at 15.6/15.6 °C Not lower than 
And Not higher 

than 

0.81 
0.87 

0.81 
0.87 

0.81 
0.87 

ASTM D 1298 

2  Cetane Number or 
Calculated Cetane Index 

 Not lower than 
Not lower than 

50 50 50 
 

ASTM D 613 
ASTM D 976 

3  Viscosity  cSt     ASTM D 445 
 3.1  at 40 °C Not lower than 

And Not higher 
than 

1.8 
4.1 

1.8 
4.1 

1.8 
4.1 

 

 3.2 at 50 °C  Not higher than - - -  
4 Pour  Point  °C Not higher than 10 10 10 ASTM D 97 
5  Sulphur % wt Not higher than 0.005 0.005 0.005 ASTM D 2622 
6  Copper Strip Corrosion Not higher than Number 1 Number 1 Number 1 ASTM D 130 
7  Oxidation Stability  g/m3 

Hr. 
Not higher than 
Not lower than 

25 
35 

25 
35 

25 
35 

ASTM D 2274 
EN 15751 

8  cabon Rediment on 10% distillation residue % wt. 
Not higher than 

0.30 0.30 0.30 
 

ASTM D 4530 

9 Water and Sediment  % vol Not higher than - - - ASTM D 2709 
10  water  mg/kg Not higher than 300 200 300 EN ISO 12937 



 

Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 

 

 2-34 Consultant of Technology Company Limited 

Table 2.4.2.2-1 (continue) 

List Specification High-Low Rate 
Diesel Oil Characteristics 

Testing Method 
Normal B 10 B 20 

11 Total contamination  mg/kg Not higher than 24 24 24 EN 12662 
12 Ash  % wt Not higher than 0.01 0.01 0.01 ASTM D 482 
13 Flash  Point  °C Not lower than 52 52 52 ASTM D 93 
14 Distillation temperature from the distillable  °C Not higher than   357 ASTM D 86 
  (90% Recovered       

15 Polycyclic Aromatic Hydrocarbons  %wt.      
16 Colour       
 14.1  Hue   Yellow Purple Red  
 14.2  Intensity  Not lower than 

and 
Not higher than 

- 
 

4.0 

Equal to 
Standard 

Equal to 
Standard- 

4.0 

ASTM D 1500 or 
ASTMD 2392 

17 Methyl ester of fatty acids  % vol. Not lower than 
and 

Not higher than 

6.6 
7 

9 
10 

19 
20 

EN 14078 

18 Lubricity, Water Scar µm Not higher than   460 CEC F-06-96 
19  (Additives, if Any)   In accordance to the approval of Director General of 

DOEB 
Source :  Announce to DOEB on diesel properties and quality on 14 May B.E.2562 (2019) 
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 (3) Diesel oil leakage control measure and safety measure 
  1)  Oil pipeline leakage control 
   - Installing Cathodic Protection System to avoid pipeline corrosion 
and monitoring yearly,  
   - Providing sings/ labels showing project’s boundary, oil supply 
stations with cautions, telephone number, and address. This is to avoid any activities 
that might affect oil supply system and allow for accident witnesses to inform the 
responsible party.  
   - Inspect around the station, oil tank, and pipeline monthly. In case 
of oil using, inspection is performed daily.  
 
  2) Oil leakage control during transportation and storage  
   - In case of leakage, the operation unit of the project will action by 
pumping oil to retention tank, immediately, and 
   - Tank storage area is surrounded by Bund Wall which has capacity 
to receive oil leakage from the largest tank. 
 
2.5 Chemicals 
 Chemicals and additives used by the project are those slags prevention in 
pipeline, boiler, and cooling tower. The chemicals are not toxic substance as 
mentioned in Appendix 2-3 which are; 
 (1) Steam production system composes of Oxygen Scavenger (2 5 % ) , 
Aqueous Ammonia (25%), and Trisodium Phosphate (25%), 
 (2) Cooling system composes of Corrosion Inhibitor, Scale Inhibitor, Sodium 
Hypochlorite (NaOCl 10%), and Sulfuric Acid (H2SO4; 98%), and 
 (3) Water quality treatment system composes of Sodium Hypochlorite (NaOCl; 
10%), Poly Aluminium Chloride (PAC;10%), Polymer, Sodium Hydroxide (NaOH), Hydrochloric 
acid (HCl), Sodium bisulfite, Antiscalant, Biocide, and Citric Acid. 
 
 Detail of consumption volume, source, transportation, storage, and utilization 
of each chemicals were shown in Table 2.5-1. Those chemicals are transported to the 
project area using trucks. Then, those chemicals are kept in chemicals storage building at the 
water adjustment system area (location no. 44 in Figure 2.3-1). Chemicals are classified and 
kept by their properties for maintaining safety for those flammable material. Chemicals 
storage follows the Department of Industrial Works Promulgation about Manual for 
Chemicals and Hazardous Material Storage B.E. 2550  (2007) by which storage building floor 
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must strong enough to support chemicals weight (as shown in Figure 2 .5 -1). Construction 
material should innert to chemical reaction and corrosion. Floor should not absorb chemical 
nor slippery, by which; the floor must be easy to clean and capture all chemical leakage or 
washing water. The building floor must be made by concrete to avoid chemical leakage, by 
which it should be surrounded by Bund wall to avoid chemical dispersion to ground.  
 
 Details and layout of chemical storage building are in accordance to the 
announcement and regulations from Department of Industrial Works on how to store 
chemicals and dangerous objects B.E.2550 (2007). The regulations for doors and 
emergency exit of the building with chemicals and dangerous objects are as followed: 
 
 (1) There must be at least 2 doors including emergency exit door at the 

opposite end. 
 (2) The door for transporting goods must be safe for the workers and 

employees to safely pass through without any interference or obstacles 
and have clear signs/symbols. 

 (3) The emergency exit door must be easy to open from the inside and 
have a minimum width of 1.1 meters. In addition, it cannot be locked, 
lead to death end, or be a sliding door.  

 (4) Areas close to the emergency exit door must have clear sign of 
appropriate size that can be seen even in the dark and no obstacles 
and interference blocking the path.  

 (5) There must be at least 2 emergency exit door in 2 opposing direction. In 
case of a big building, there must be emergency exits every 35 meters. 

 (6) Fireproof door must have the same efficiency as the fireproof wall that it is a 
part of.  

 (7) Fireproof door must be a part of a fireproof wall that act as a partition 
for 2 rooms which can be close automatically in case the emergency 
siren rings. 

 (8) Entry/exit door, door for transporting goods, and fireproof door (that is a 
sliding door) must have safety equipments in case that the door 
collapse out of the frame.  

 
 There will be clear division of storage area between chemicals. The division 
will be sort in 3 parts with concrete wall separating them: oxidizing substances type 
5.1 (oxidizing substance), toxic substances type 6.1 (flammable/non-flammable objects 
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with toxic characteristics), and corrosive substances type.8 (flammable/non-flammable 
with corrosive characteristics). This correspond with informations and regulations 
regarding storing chemicals and dangerous objects by the Department of Industrial 
Work B.E. 2550 (2007) which states that oxidizing substance type 5.1 must be stored 
with Separate Storage method and toxic substance type 6.1 and corrosive substance 
type 8, in case of being stored in the same area, must be separated from other 
substances with a fireproof wall that can withstand at least 90 minutes of fire. In 
addition, this project also has 2 fire extinguishers type ABC installed at the area of the 
chemical storage building’s entry/exit. 
 
 Measures for chemical storage are;  
 1 )  Using closed storage system with high roof for maintain ventilation, the 
building must has convenient entrance and the storage area must has Concrete 
Curbing to avoid chemical leakage. Those chemicals must be kept in their usage area 
such as demineralized water area. The storage area must have Floor Drain in the 
Concrete Curbing to capture chemicals or waste water from washing equipments, 
 2 )  Using closed transportation system by using pipeline to avoid chemical 
leakage, and subcontractors must follow safety measures strictly, 
 3) Labelling warning sign for chemical storage area according to the MSDS, 
 4) Preparing preventive maintenance plan for chemical equipment routinely,   
 5 )  Preparing emergency response plan for chemical leakage, and practicing 
the plan yearly,  
 6) Following the work instruction according to the MSDS strictly such as using Air 
Mask and Breathing Apparatus,  
 7 )  Providing PPE to operation staffs such as Safety Shower and Eyewasher, 
mask, gloves for chemical transportation, 
 8) Preparing chemical leakage washing material properly and adequately for 
using in emergency case,  
 9 )  Training operation staffs about safety operation with chemicals before 
working, and 
 10 ) Prepare plans to monitor atmospheric chimical concentration once a year in 
each area with chemical usages and storages by comparing with standards under the 
Ministry of Interior Promulgation about Environmental safety Operation (for Chemicals) on 
3 0 th May B.E. 2 5 5 6 (2013) , and recommendation of the American Conference of 
Governmental Industrial Hygienists (ACGIH) 
.  



 
Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 

 2-38 Consultant of Technology Company Limited 

Table 2.5-1 
Main Chemicals Used 

  

Type State 
Main 

components Origin Amount Used Transportation System 
Amount 
Stored 

(Ton/Year) 

Amount of 
transportation 

per year 
Storage Container Uses 

Steam System                   
 Oxygen Scavenger, 25% liquid CH6N4O Bougth from 

domestic 
distributor 

15 m3/year Transported through 
chemical tank 

15 12 PE Chemical tank  / concrete dyke Get rid of oxygen in 
circulating steam 
system 

 Aqueous Ammonia, 25% liquid NH3 Bougth from 
domestic 
distributor 

90 m3/year Transported through 
chemical tank 

90 12 PE Chemical tank  / concrete dyke Control acid-base in 
circulating steam 
system 

 Trisodium Phosphate, 25% liquid Na3PO4 Bougth from 
domestic 
distributor 

20 m3/year Transported through 
chemical packaging bag 

20 12 PE Chemical tank / concrete dyke Get rid of 
dregs/scale/slag in 
circulating steam 
system 

Cooling Water System                  
Corrosion Inhibitor liquid ZnCl2 Bougth from 

domestic 
distributor 

15 m3/year Transported through 
chemical tank 

15 12 PE Chemical tank  / concrete dyke Control Corrosion in 
cooling water system 

Scale Inhibitor liquid NaOH Bougth from 
domestic 
distributor 

25 m3/year Transported through 
chemical tank 

25 12 PE Chemical tank  / concrete dyke Control formation of 
dregs/scale/slag in 
cooling water system 

Sodium Hypochlorite ; NaOCl 10% liquid NaOCl Bougth from 
domestic 
distributor 

440 m3/year Transported through 
chemical-transport truck 

440 12 HDPE Chemical tank / concrete dyke Control microbes in 
cooling water system 

 Sulfuric Acid ; H2SO4 98% liquid H2SO4 Bougth from 
domestic 
distributor 

150 m3/year Transported through 
chemical-transport truck 

150 12 Carbon Steel Chemical tank/ concrete dyke Control acid-base in 
cooling water system 

Water Treatment System                   
Sodium Hypochlorite ; NaOCl 10% liquid NaOCl Bougth from 

domestic 
distributor 

1000 m3/year Transported through 
chemical-transport truck 

1,000 12 HDPE Chemical tank  / concrete dyke Control microbes in 
water treatment system 

 Poly Aluminium Chloride (PAC), 10% liquid Poly Aluminium 
Chloride 

Bougth from 
domestic 
distributor 
 
 

482 Ton/year Transported through 
chemical packaging bag 

74 12 FRP Chemical tank / concrete dyke For silt and 
precipitation in water 
treatment system 
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Type State 
Main 

components Origin Amount Used Transportation System 
Amount 
Stored 

(Ton/Year) 

Amount of 
transportation 

per year 
Storage Container Uses 

Polymer solid 2-Propenamide, 
homopolymer, 
hydrolyzed, 
sodium salts 

Bougth from 
domestic 
distributor 

13.5 Ton/year Transported through 
chemical packaging bag 

6 12 FRP Chemical tank  / concrete dyke For silt and 
precipitation in water 
treatment system 

Sodium Hydroxide ; NaOH liquid NaOH Bougth from 
domestic 
distributor 

300 m3/year Transported through 
chemical-transport truck 

210 12 PE Chemical tank / concrete dyke For recovery of 
demineralized water 
production system and 
treat waste water 

Hydrochloric acid ; HCl liquid HCl Bougth from 
domestic 
distributor 

20 m3/year Transported through 
chemical-transport truck 

20 12 FRP Chemical tank / concrete dyke For recovery of 
demineralized water 
plant  and treat waste 
water 

Sodium bisulfite solid NaHSO3 Bougth from 
domestic 
distributor 

0.6 Ton/year Transported through 
chemical packaging bag 

0.6 6 FRP Chemical tank  / concrete dyke Control free chlorine in 
demineralized water 
plant and treat waste 
water 

Antiscalant liquid C9H13N3Na20O30P10 - 
Diethylenetriamine 
penta methylene 
phosphonic acid 
(10%-30% Wt 

Bougth from 
domestic 
distributor 

0.5 m3/year Transported through 
chemical tank 

0.5 6 FRP Chemical tank  / concrete dyke Prevent the formation 
of dregs/scale/slag in 
demineralized water 
plant 

Biocide liquid NaOH Bougth from 
domestic 
distributor 

1.131 m3/year Transported through 
chemical tank 

1.131 6 FRP Chemical tank / concrete dyke Control microbes in 
demineralized water 
plant 

Citric Acid liquid  Bougth from 
domestic 
distributor 

0.12 m3/year Transported through 
chemical tank 

0.12 6 FRP Chemical tank  / concrete dyke Control microbes in 
demineralized water 
plant 
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Figure 2.5-1   Chemical Storage building blueprint 
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2.6 Product of the project 

 Project development is under the regulation for electricity buying from 

Indepedence Power Producer (IPP) of the Ministry of Energy. The project has installed 

capacity of 1,540 MW, and gross capacity of 1,520 Megawatt ; MW. Selling capacity to 

the EGAT under electricity selling contract is 1,400 MW, while; those excess capacity 

will be used by the project. 

 

 Power generation pattern of the project consists of Full Load, and Minimum 

Generation Load as shown in Table 2.6-1. 
 

Table  2.6-1 
The Project’s Electrical Production Capacity 

 
 In case of usages 

(performance) 
 Gross Output : MW   Auxiliary Load : MW  Net Output:MW  

1. Full Load (Natural Gas)     
        - HRSG Stack Unit 1 760 60 700 
        - HRSG Stack Unit 2 760 60 700 
2. Full Load (in case of 
emergency)    
    (Diesel)    
       - HRSG Stack Unit 1 527 42 485 
       - HRSG Stack Unit 2 527 42 485 
3. Minimum Generation Load     
    (Natural Gas)    
       - HRSG Stack Unit 1 456 36 420 
       - HRSG Stack Unit 2 456 35 420 
4. Minimum Generation Load     
    (Diesel)    
       - HRSG Stack Unit 1 456 36 420 
       - HRSG Stack Unit 2 456 36 420 
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2.7 Electricity supplying system and generation process controlling system 
 

 (1) Electricity supplying system 

  The project will supply electricity to the EGAT by installing supply grid 

with capacity of 230 kV inside the EGAT area. 

 

 (2) Generation process controlling system 
  Base Load Plants are those power plants which are operating 
continuously over 24 hours/day, by which the power plants require time for start up 
the operation. This type power plants use low cost per unit and stable supplying fuel. 
The fuels such as coal, nuclear, and natural gas (hydro power or fuel oil in some 
countries) are easy to find and are sustainably produced. The fuel usually combined 
together to operate the power plants. Therefore, the Hin Kong Power Plant project is 
classified as a base load plant as mentioned above. The power plant is operated 
continuously which is under controlled by the EGAT, and it has lower start up 
frequency than those Small Power Producer (SPP). 
 
 The start up operation of the combined thermal power plant is started by an 
operation of the Gas Turbine under high-speed driving force from electricity motor, 
then; Air Compressor blows ambient air under high pressure to an Air Filter House for 
feeding to Combustion Chamber. Next, fuel is supplied and mixed with high pressure 
air to an ignitor system for combustion. Heat generated from the combustion chamber 
is driving the gas turbine continuously and the electricity motor stop its operation. 
Later, more fuel is supplied for maintaining Full Speed No Load. And, the end of the 
Gas Turbine is connected with an Electricity Generator for making electricity current 
continuously which is sending to a Transformer before feeding to a Switchyard and 
connecting to electricity grid system of the EGAT. 
 
 Start up procedure from gas turbine system activation to combustion takes 
up around 10 minutes. After combustion takes place, the gas turbine will spin at the 
fastest speed and connect to transport system of Electrical Generating Authority of 
Thailand takes up another 10 minutes. The connection between the two will produce 
5 Megawatt of electricity at first. Then, an operation is increasing to full load operation 
to support electricity selling contract at 700 MW/unit which is using 15-30 minutes for 
maintaining an operation.  
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 The start up period of the project needs maximum loading around 2 4  MW, by 
which; the project uses electricity from the EGAT. Then, electricity is supplied by the 
project after normal operation.   
 
 Shut down 
 In case of emergency (when the system is not function nor under system 
maintenance), the project requires electricity around 1.5 MW which is supplied by the 
EGAT. There are 2 units of Gas Turbine, by which; the shut down operation will be 
performed for only 1 unit for each time. Shut down operation will drcreases electricity 
production from the Full Load to Full Speed No load which is using around 10 
minutes. Then, the system is unconnected with the electricity grid of the EGAT before 
turning off gas supplying valve to stop an ignition in the chamber. Then, gas turbine 
speed is reducing to 120 rpm which is called Cool Down. The Shut Down is performed 
yearly and it will be informed to the EGAT before operation.  
 
2.8 Infrastructure system and facilities 
 
2.8.1 Consumption water 
 
 (1) Construction period 
  Water consumption during construction period is classified to 2 types 
which are worker consumption, and construction activities as described below;  
 
  1) Worker consumption: During construction, the maximum workers 
will be around 3,000 persons, by which; those workers are traveling to the 
construction site without living in the area. Water consumption will be around 300 
cubic meter/day (calculated from water consumption rate of 100  Liters/person/day x 
3,00 0  persons) . Those consumption water will be supplied by subcontractors 
sufficiently, by which; drinking water will be supplied from local markets, and 
 
  2) Construction activities: water consumption is used for equipment 
washing, and concrete mixing which is consumed at low quantity, because; the project is 
mainly use mixed concrete. Water consumption will be around 50 cubic meter/day which is 
supplied by the same sources as those for worker consumption.  
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 (2) Operation period 
  The project will use water from the Mae Klong River which is the current 
water source for the TECO power plant. The pumping station of the project is located at 
the bank of the Mae Klong River in Ban Lumdin, Lumdin subdistrict which is far from the 
project in east direction around 1 3 kilometers. Water is pumped to the raw water pond 
before using. Water consumption in the operation period is planned to use by recycle 
policy, by which; wastewater from Laboratory is sent to the pre-treatment system. While 
water from Boiler Blowdown is reused in the cooling system, and treated wastewater 
is used for plantation or washing activity in the project.  
 
 Comparison for using water from CT Blowdown to reuse requires additional 
budget for improving water treatement system. Because, water from CT Blowdown has 
higher TDS than raw water from the Mae Klong River. Therefore, the water treatment 
system for CT Blowndown could not use the same equipment as those normal water 
treatment system. An additional system investment for CT Blowndown are those 
Clarifier, Micro Filter, and Reverse Osmosis (RO Units) which has higher operation cost 
(chemicals, wages, filters, and energy) . Total budget is around 14  Baht/1 cubic meter 
water. And, system installation cost is around 68.4 million Baht. 
 
 In case of water discharging from CT Blowdown to the Mae Klong River, water 
treatment operating cost is around 2  Baht/1  cubic meter water. The cost composes of 
Clarifier Operation, by which; water discharging from CT Blowdown to the Mae Klong River 
requires pipeline installation using 12” diameter of HDPE pipe from the power plant to the 
Mae Klong River over a distance of 13 kilometers. Pipeline installation cost is around 43.7 
million Baht ( equipment cost, land preparation cost, and installation cost) . Therefore, 
water discharging from CT Blowdown to the Mae Klong River is possible as considered by 
the economic of scale. Details was shown in Table 2.8-1 
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Table 2.8-1 
Comparison between discharge all of CT Blowdown onto the Mae Klong River and 

the resues of CT Blowdown in water treatment  
 

Water treatment system 
(Using raw water as consumption water) 
Fully discharging to the Mae Klong River 

Water treatment system 
(Using water from CT Blowdown) 
reuse water from CT Blowdown 

Technology 
Cost (Baht / 
cubic meter) 

Technology 
Cost (Baht / 
cubic meter) 

Clarifier 2.0 Clarifier 2.0 

    Micro Filter 5.0 

    Reverse Osmosis 7.0 

Total 2.0 Total 14.0 

Budget Million Baht Budget Million Baht 

12” diameter HDPE Pipe 
over 13 km. 

43.7 Water treatment system  
(maintaining 6,836 cubic 
meter/day) 

68.4 

 
  1) Water source 
   The project will use water from the Mae Klong River which is the 
current water source for the TECO power plant. The pumping station of the project is 
located at the bank of the Mae Klong River in Ban Lumdin, Ban Lumdin subdistrict which 
is far from the project in east direction around 13 kilometers. (Figure 2.8.1-1).  
 
  2) Raw water pipeline of the project 
   According to the current pipeline system of the TECO power plant is 
very old, the project had considered to install a new pipeline system along the irrigation 
canal. By which, the new pipeline system has 24” diameter for supplying water pipe, 
and 12” diameter for discharging water pipe. Pipeline installation is classified to 2 types 
which are;  
   - On-ground installation over pipe bridge by using carbon steel pipe 
for a distance of 70 meter,  
   - Underground installation using high density polyethylene pipe 
(HDPE) over a distance of 13.8 kilometers. (including the project area). 
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  Raw water and discharging pipeline installation will be performed at the 
depth around 1.5-5 meter from ground level. The project will use 2 technics for pipeline 
installation which are soil removal and Horizontal Directional Drilling (HDD) , by which; 
installation method is depend on operation area and traffic/environmental conditions. 
Existing pipeline of TECO Power Plant must be uninstalled before installation new 
pipeline. The installation will be conducted for 50 Cubic meter /day using 2 operation 
units operating at the same time along with pipeline installation (details were described 
Appendix 2-4).  
 
  There is 20 inches diameter pipe submerged to the Mae Klong River, 
while; 24 inches diameter outlet pipe will be connected to a pumping station at the 
level of -0.70 m.msl. Pipe length connected to the Mae Klong River is around 30 meter 
(width of the Mae Klong River at the pumping station is around 165 meter). The discharging 
point is the same location as the water intake location, by which; 12 inches diameter 
discharging pipe will be used at the the level around +0.50 m.msl. Pipe length in the Mae 
Klong River is around 10 meter Distance between the raw water pipe and discharging pipe 
is around 1.7 meter (as shown in Figure 2.8.1-2). 
 
  The project had acquired permission from related organization for 
pipeline installation already (permission documents were shown in Appendix 2-5). 
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Figure 2.8.1-1  Pipeline from water intake location to project site 

Water suction site in Mae Klong 

Symbol

s Open cut             13,250 m 
Pipe Bridge                 70 m 
HDD                          560 m 
Power Plant area 

Area’s characteristics and raw water pipeline and waste water 
pipeline 
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Figure 2.8.1-2  Indicating Raw Water and Waste Water Pipeline near Mae Klong River 
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Figure 2.8.1-2 (continue)  Indicating Raw Water and Waste Water Pipeline near Mae Klong River 
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 Water consumption from the Mae Klong Riverthe project was assessed from 
water supply potential of the Mae Klong River to the Hin Kong Power Plant project. The 
study area covers the Mae Klong River since the downstream of the Mae Klong River Dam 
to the Gulf of Thailand. The study assessed water amount of the Mae Klong River for 
maintaining various activities, water mass balance, consumption sufficiency, and sea water 
dispersion to the Mae Klong River (details were described in the Chapter 5) which are 
summarized by; 
 
 (a) Assessment of the lowest water level in the Mae Klong River 
  Water level assessment in the Mae Klong River was limited from the 
downstream of the Mae Klong River Dam to the Gulf of Thailand. Section view pictures 
of the river in each area were used as input for modelling using MIKE11 which was 
developed by the Danish Hydraulic Institute (DHI) of Denmark. The studying performed by 
using the lowest water level after used by current activities (except for maintaining 
ecological system) to forecast water consumption in the future,  
 
  a) Current situation 
   The lowest water quantity after used by current activities (except 
for maintaining ecological system) was 91.60 million cubic meter/month (35.34 cubic 
meter/sec). The lowest water level since the downstream of the Mae Klong River Dam 
to the Gulf of Thailand was shown in Figure 2.8.1-3. By which; the water intake location 
of the power plant had the lowest water level around -0.80 m.msl., 
 
  b) Forecasting water level after operation (excluding Side flow)  
   Water quantity for the future case after the power plant operation 
(excluding Side flow) will be around 62.70 million cubic meter./month (or 24.19 cubic 
meter/sec) which was assessed by remaining water after used by various activities 
(except for maintaining ecological system). Assessment results were shown in Figure 
2.8.1-4. By which; the water intake location of the power plant had the lowest water 
level around -0.85 m.msl.  
 
  Water level studying from the Mae Klong River at the water intake 
location after project operation revealed that the lowest water level was -0.85 m.msl. 
which was lower than the level of raw water pipe of the project, 
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Figure 2.8.1-3  Result Measuring Lowest Water level in Mae Klong River from 

Current Water Uses 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.8.1-4  Result Measuring Lowest Water Level in Mae Klong River from 

Predicted Future Water Uses 

Lowest Water level -0.80 m (Mean Sea Level, M.S.L.) 

Lowest Water level -0.80 m Mean Sea Level, M.S.L.) 

 

Raw water ppipeline at -0.70 m Mean Sea Level, M.S.L.) 

 

Raw water ppipeline at -0.70 m. (Mean Sea Level, M.S.L.) 
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  Pipeline installation of the project in the Mae Klong River had to acquire 
permission from the Marine Department who has responsibility to maintain facilities in 
canals, receivers, lakes, and shoreline. The consideration criterion is mainly focus on 
marine transportation and environment. Currently, marine transportation in the Mae 
Klong River at the water intake location is low, by which; majority boats are those small 
boats of local peoples which have 8 ft length and depth of 2.6 ft. 
 
  Therefore, raw water pipeline installation of the project at water level of 
-0.70 m.msl. and distance of 30 m from the river bank, and discharging pipeline 
installation at water level of +0.50 m.msl. and distance of 10 m (river width at the water 
intake location is 165 meter) will not affecting marine transport safety in the Mae Klong 
River. And, water level assessment after project operation at -0.85 m.msl. will not affect 
water consumption of other activities. However, the project will not use raw water from 
the Mae Klong River, if water level is lower than -0.70 m.msl. 
 
  Nevetheless, water consumption from the Mae Klong River by the project 
will be performed under related laws or conditions strictly for maintaining confident of 
local peoples. The project will use raw water at the quantity under permission level 
without affecting water consumption of local peoples. By which; the project will record 
daily water consumption and report monthly water consumption for monitoring by 
related organizations.  

 
  (b) Water mass balance 
   Water mass balance studying was conducted for 1) current water 
consumption, 2) future water consumption without project operation, and 3) future water 
consumption including project operation. Studying results revealed that annually water 
amount of the Mae Klong River from downstream of the dam to the Gulf of Thailand was 
around 7 ,004 million cubic meter/year. Current water consumption without the hinkong 
power plant development indicated that water flow for maintaining ecological system 
during the drought year was lower than the threshold of the Royal Irrigation Department. 
However, water supply is still sufficience for other activities. In the future after project 
development, water consumption by the project from the Mae Klong River will be around 
11 .54  million cubic meter /year (0 .16%  of annual average water supply). Then, water 
consumption by the project tends to reduce water flow for maintaining ecological system 
which is mainly used for preventing sea water around 0.02% - 3.54% of annual average. 
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The decreasing amount of water will not affect water consumption for agricultural, 
livestocks, consumption, tourism, and industrial purposes.  
 
 It was predicted that, water supply for maintaining ecological system in the Mae 
Klong River will be decreased, however; salinity of the Mae Klong river will not exceeding 
water quality standard for agricultural purpose. Therefore, hinkong power plant 
development will not affect water consumption for agricultural, livestocks, consumption, 
tourism, and industrial purposes. In the Mae Klong River Basin. 
 
 The project had attended a meeting with the Mae Klong River Basin Committee 
for the meeting no. 3 /2 56 2  on 6 th December, B.E. 2 5 62 (2019). The committee had 
submitted meeting report on 21st January B.E. (detail was shown in Appendix 2-6). 
The meeting secretary had offered a request for using water from the Mae Klong River 
to the committee, but the committee had informed that the Water Resources Act. B.E. 
2561 (2018) will be actived within 2 years. Therefore, the permission should be 
considered after the related laws have promulgated, and the request should be 
resubmitted.  
 
 Furthermore, water pumping from the Mae Klong River to the project should 
follow related laws. Then, any operation should be performed under those Ministry 
Ragulations, Department Promulgations, and related laws which are promulgated later on.  
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  3) Pumping station 
   The pumping station of the project still using current pumping house of 
the TECO power plant. By which, the project will change raw water pipeline, and install 3 
new pumps (pumping capacity is 11,000 liter/min for each unit) . Pumping system will be 
conducted by sending water to the pumping station before sending to Raw water pond of 
the project. An operation will be performed daily by using suction pipe at the level above 
water bottom around -0.7 m.msl. The project will install 6 mm. filtering screen at the intake 
of the pumping station to avoid impact to aquatic animals. Air Back Wash is also used to 
remove residues by making bubbles at the screen to reduce risk of aquatic animal suction 
to the system.  For permit documentation to Marine Department as shown in appendix 2-7 
 
  4) Raw water Reservoir of the project 
   The project will pump water from the Mae Klong River to the Raw water 
pond inside the project area. The pond will be modified from the current pond to has 
capacity around 92,838 cubic meter which could be used during power plant operation by 3 
days. Details of the Raw water Reservoir of the project were shown in Figure 2.8.1-3. 
 
   Land preparation should be performed under engineering safety without 
any impacts to lives, and properties according to the Operation Standard Manual for Soil 
Removal and Back-filling of the Department of Public Works and Town & Country Planning, 
Ministry of Interior B.E.2 5 5 2 (2009) which is refers to the Soil Removal and Back-filling Act. 
B.E.2 5 4 3 (2000), and the Ministry Ragulation about Measures for Soil or Construction 
Collapsing Prevention in Land Preparation B.E.2548 (2005).  
 
   Soil removal of the project will be performed for expanding current raw 
water reservoir of the power plant as shown in Figure 2.8.1-4. Soil removal activity includes 
transporting dug up soil onto outside of the area or leaving the soil for the project to 
dispose. 
 
 
 
 



 
Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 

 2-55 Consultant of Technology Company Limited 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.8.1-5  Details Regarding Raw Water Pond 
 



 

Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 

 

 2-56 Consultant of Technology Company Limited 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.8.1-6 Indicate Boundary for further expansion of the Raw Water Pond for 

the Power Plant 
 
  5) Consumption water 
   The project requires water for 2 cases which are around 30,946 cubic 
meter/ day when using natural gas as fuel, and around 23,166 cubic meter/ day when 
using diesel as fuel (water mass balance of the project was shown in Figure 2.8.1 -5 to 
Figure 2.8.1-8). 
 
   Details of water consumption in each activity was shown in Table 
2.8.1-1 which were summarized by; 
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Table 2.8.1-1 
Peak Wate Usage during operation Period 

 

Order Type of Water Amount of Water Use (m3 per day) 

Natural Gas as fuel Diesel as fuel 

 Raw Water from Mae Klong River (stored in Raw Water Pond) 30,946 23,166 

1 Water used for watering plant and cleaning roads 30 30 

2 Water used for daily uses and drinking (Potable Water) 30 30 

3 Back-up water for the evaporated water from the cooling tower (Cooling Water make-up) 30,627 22,011 

4 Sludge from the Water Treatment System (Sludge Cake) 51 39 

5 Demineralized Water (Demin Water Storage Tank) for uses such as 
- Laboratory water 
- Water in water testing system (Sampling Rack & Chemical Dosing Area) 
- Circulating water in Steam Bottoming System(Steam Bottoming System Cycle Leak) 
- Circulating water in cooling water system (Closed Cooling water Cycle Leak) 
- Misellaneous Drain  
- HRSG blow down  
- GT water Injection  

208 
5 
35 
29 
7 
50 
82 
0 

1,056 
5 
35 
29 
7 
50 
66 

2,600 

Remark : * Amount of water from the Basic Water Treatment system is greater than the raw water coming into the system. This is because the Basic Water 

Treatment system (Water Treatment Plant) treats and then reuses about 2,875 m3 of water. 
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Figure 2.8.1-7  Chart showing water balance in case of using natural gas as fuel for running 100% Full Load 
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Figure 2.8.1-8  Chart showing water balance in case of using natural gas as fuel for Minimum Load 
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Figure 2.8.1-9  Chart showing water balance in case of using diesel oil as fuel for running 100% Full Load 
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Figure 2.8.1-10  Chart showing water balance in case of using diesel oil as fuel for running Minimum Load 



 
Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 

 2-62 Consultant of Technology Company Limited 

2.8.2 Water quality treatment system  
 Water quality treatment system of the project is classified to 2 systems which 
are Water Pre-treatment, and Water Quality Treatment used by Demineralization Plant 
for the manufacturing process of the power plant. Details of water quality treatment 
system was shown in Figure 2 .8.2-1 (calculation details for water treatment system of the 
project was shown in Appendix 2-8). Summary of the system are;  
 
 (1) Water Pre-treatment 
  Raw water pumped from the Mae Klong River will be filtered by sand 
filtration before sending to the Raw water pond of the project. Then, filtered water is sent 
to Water Pre-treatment System which are;  
  - Clarifier; the process for removing suspended particulate (sand, soil, 
bacteria, and colloids) by using Coagulation, Flocculation, and Sedimentation. Large 
particle has potential to precipitate by itself, while fine particle requires chemicals for 
sedimentation such as PAC, and Polymer. Equipment in the system composes of 1,300 
cubic meter Clarifier Tank (total sedimentation rate around 1,308 cubic meter/hr). Clear 
water on the top will be senty to cooling tower under quality adjustment using 
Multimedia Filter (MMF). Sludge at the bottom part of the tank around 51 tonne/day will 
be sent to Filter Press for water removal before elimination by authorized organizations,  
  - Multimedia Filtration (MMF) ; water obtained from sedimentation 
process will be sent to a unit of Multimedia Filter (MMF) with capacity of 14.625 cubic 
meter/hr. Water from this process (MMFX will be used by 2 parts which are 
demineralization water system, and fire prevention storage system. Treated water is kept 
in 3,191 cubic meter Service/Fire water Storage Tank, and 30 cubic meter water 
consumption tank,  
 
 (2) Water quality treatment system for Demineralization Plant 
  Water quality treatment system composes of Reverse Osmosis (RO), and 
Electro De-Ionization (EDI). The system using RO Membrane, and Ion Exchange without 
Mixed Bed Exchanger (MBE). The EDI does not require chemicals for resin regenerating as 
the MBE system. Therefore, the system can work continuously without operation 
shutdown for cleaning filtrate. System capacity of RO is 9.7 cubic meter/hr for feeding to 
EDI by 8.7 cubic meter/hr. Purified water from EDI will be kept in 2 units of 3,000 cubic 
meter Demin Water Storage Tank. Demin water usage for natural gas fuel is around 208 cubic 
meter/day, and those diesel fuel uses around 1,056 cubic meter/day. 
 
 
 



 
Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 

 2-63 Consultant of Technology Company Limited 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.8.2-1  Water Treatment System Chart 
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2.8.3 Water irrigation and flood prevention 
 
 (1) Construction period 
  The project will install temporary spillway inside the project area in the 
same location of permanent spillway for removing rain water and waste from 
construction material such as soil, gravel, rock, and residues. Therefore, the project will 
make temporary sedimentation pond for capturing rain water to use for dust controlling 
in drought period. Subcontractor has to maintain spillway to avoid water flow blocking in 
wet season and controlling flow direction to public irrigation canal in the north. For oil 
contamination prevention, the project will install roof covering with supporting tray for 
oil contamination risk areas. 
 
 (2) Operation period 
  Water irrigation system inside the project is separated between rain water 
and discharging water. Rain water irrigation is divided to contaminated water and 
uncontaminated water by; 
 
  1) Rain water collection 
   There are 2 systems according to area chartacteristic which are 
uncontaminated water area, and contaminated water area as summarized by;  
 
   (a) Contaminated rain water: Rain precipitation in oil operation area 
such as electricity transformers, and diesel (The calculation of the oil separator tank as 
Appendix 2-9) storage area are controlled by using pipeline system inside the barrier for 
removing oil contamination water to Oil Separator Tank. Rain precipitation in the first 15 
minutes will sent to rain water retention pond of the project, while oild contamination 
water will be eliminated by authorized organization by the DIW,  
   (b) Uncontaminated rain water: Uncontaminated rain water is those 
rain precipitation over building roof, and roads. Contour line surveying of the studying area 
was used for rain water irrigation designing for installing rain water spillway (Figure 2.8.3-1). 
The concrete spillway was designed to be constructed beside the power plant according 
to soil level for sending rain water to 2 rain water retention ponds. The ponds were 
separated by their locations which are;  
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  (a)  retention pond no.1 with capacity of 13,240.57 cubic meter to support 
rain water from the lower areas of the project which are those power plant area, and office 
area, and 
  (b) retention pond no. 2 with capacity of 1,634.43 cubic meter to support 
rain water from the upper areas of the project which are raw water pond, and water 
treatment ponds (including discharging water retention pond).   
  Calculation details for designing the retention ponds of the project were using 
Rational Method by,  
  
  Formular Q = 0.278 x 10-6 CIA, 
  When  Q = Irrigation flow rate (cubic meter/sec), 
     C = Irrigation flow rate coefficient,   
     I = Precipitation rate (mm./hr), and 
     A = Retention area (square meters)  
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Figure 2.8.3-1  Rain Water Discharge System 

Remark :             Direction of rain water flow 
                Rain water pipeline 
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Figure 2.8.3-2 Section view of Storm Water Pond 1 and Strom Water Pond 2 
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Table 2.8.3-1 
Amount of annual runoff from rain water for 25 years at Hin Kong Power Plant 

 

Time Time  Precipitation  
Accumilated 
rain depth 

Upper Area Lower Area 
Total 

(hr.) (Min) rate  25 year rate  25 year C  
Depth 
Runoff 

Location 
size Runoff C  Depth Runoff 

Location 
size Runoff Runoff 

    (mm./hr.) (mm.)  Average (mm.) (m2.) (m3.) Average (mm.) (m2.) (m3.)   
0 0 0 0 0.25 0 49,793 0 0.76 0 132,183 0 0 

0.25 15 202.4 25.3 0.25 63 49,793 315 0.76 19.3 132,183 2,551 2,866 
0.5 30 177.6 69.7 0.25 17.4 49,793 888 0.76 53.2 132,183 7,028 7,895 
0.75 45 139 96.5 0.25 24.1 49,793 1,202 0.76 73.6 132,183 9,734 10,936 

1 60 119 111.6 0.25 27.9 49,793 1,389 0.76 85.1 132,183 11,255 12,645 
2 120 70.4 129.8 0.25 32.5 49,793 1,616 0.76 99.1 132,183 13,098 14,709 
3 180 46.2 141.8 0.25 35.4 49,793 1,765 0.76 108.2 132,183 14,298 16,063 
6 360 24.1 143.3 0.25 36.9 49,793 1,787 0.76 109.5 132,183 14,480 16,267 
12 720 129 149.5 0.25 37.4 49,793 1,861 0.76 114 132,183 15,072 16,933 
24 1440 69 159.9 0.25 40 49,793 1991 0.76 122 132,183 16,129 18,120 
30 1800 

No rain 
165.3 0.25 41.3 49,793 2,057 0.76 126.1 132,183 16,668 18,724 

36 2160 165.3 0.25 41.3 49,793 2057 0.76 126.1 132,183 16,668 18,724 
 

Calculate C Value in Upper 
Area 

Concrete Area Seepage Area 
 

Calculate C Value in Lower 
Area 

Concrete 
Area 

Seepage 
Area 

Location size (m2) 0 49,793  Location size (m2) 112,996 19,187 
C value 0.85 0.25  C value 0.85 0.25 
Average C value 0.25  Average C value 0.76 
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  Capacity of retention pond analysis in case of discharging water from the 
power plant was using the current condition by holding only exceeding water to assess 
discharging rate outside the power plant. Retention water quantity in the power plant area 
was shown in Table 2.8.3-2 and Table 2.8.3-3. 
 

Table 2.8.3-2 
Allowed Discharge rate onto outside of the power plant  

in case the discharge water is equal to the current condition 
 

Year 
 

Amount of runoff 
in current 
condition 
(m3/sec) 

Amount of runoff 
outside power 

plant 
(m3/sec) 

Allowed discharge rate 
onto outside of power 

plant 
(m3/sec) 

5 0.98 0.91 0.07 
10 1.16 1.07 0.09 
15 1.26 1.17 0.09 
25 1.39 1.28 0.11 
50 1.55 1.42 0.13 
100 1.71 1.57 0.14 

 
Table 2.8.3-3 

Amount of excess runoff that needed to be keep in Retention Tank 
in case the discharge water  is equal to the current condition 

Table 2.8.3-3 (continue) 
Time Time Total Runoff Water 

discharge 
rate 

Amount of 
water dicharge 

Necessary 
amount of 
water keep 

(Hour) (min) (m3) (m3/sec) (m3) (m3) 
0 0 0 0.11 0 0 

0.25 15 2,866 0.11 99 2,767 
0.50 30 7,895 0.11 198 7,697 
0.75 45 10,936 0.11 297 10,639 

1 60 12,645 0.11 396 12,249 
2 120 14,709 0.11 792 13,917 
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Table 2.8.3-3 (continue) 
Time Time Total Runoff Water 

discharge 
rate 

Amount of 
water dicharge 

Necessary 
amount of 
water keep 

(Hour) (min) (m3) (m3/sec) (m3) (m3) 
3 180 16,063 0.11 1,188 14,875 
6 360 16,267 0.11 2,376 13,891 
12 720 16,933 0.11 4,752 12,181 
24 1440 18,120 0.11 9,504 8,616 
30 1800 18,725 0.11 11,880 6,845 
36 2160 18,725 0.11 14,256 4,469 
42 2520 18,725 0.11 16,632 2,093 
48 2880 18,725 0.11 19,008 - 

 
   From Table 2 .8 .3 -3 , it was found that the repeating situation in case of 
discharging water from the power plant was using the current condition by holding only 
exceeding water was 25 years. Therefore, the lowest capacity of the retention pond 
would be around 1 4 ,8 7 5  cubic meter (excluding free board) (calculated from water 
quantity ratio in Table 2.8.3-1). Thus, discharging rate outside the power plant would be 
around 0.11 cubic meter/sec with total discharging period around 48 hrs. The retenstion 
pond must has capacity at least 14 ,875 cubic meter (for holding rain water over 3 hrs). 
By which, water holding processes of the project are;  
  (a)  retention pond no.1 with capacity of 13,240.57 cubic meter ( width 50 
meter, length 117 meter, and depth 1.1 meter using holding level at 0.8 meter and free board 
0.3 meter), and 
  (b) retention pond no.2 with capacity of 1,634.43 cubic meter ( width 60 
meter, length 74 meter, and depth 0.8 meter using holding level at 0 .5 meter and free 
board 0.3 meter) (Section view of the retention pond was shown in Figure 2.8.3-2). 
  Water irrigation from the retention ponds was separated by discharging from 
the retention pond no.2 to the raw water pond, and discharging from the retention pond 
no. 1 to outside area after rain precipitation finished to maintain retention capacity of the 
surrounding area, by which; current situation of the project area has capacity to maintain rain 
precipitation already and the project could holding rain precipitation for 1 day. Furthermore, 
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the project had submitted requestion form to discharge rain water outside the area to 
authorized organization already (Appendix 2-10). 
 
  Environmental impact protection measures 
  - Providing rain water spillway around buildings and processing units to 
support uncontaminated water before sending to rain water irrigation system of the 
project, 
  - Maintaining and monitoring spillway and irrigation system inside the 
project regularly by removing blocking material out of the system with repairing the 
spillway routinely, and  
  - Removing sediment from the spillway frequently to avoid irrigation 
blocking. 
 
2.8.4 Transportation 
 
 (1) Construction period 
  Majority transportation vehicles are soil trucks and construction equipment 
and worker trucks. Traffic loading during the construction period will be 120 trips/day for 
heavy duty soil trucks over 6 months which is limited for land preparation period, 90 
trips/day for heavy duty construction material and worker trucks (normal case will be 
around 74 trips/day). Transportation route will be the country road no. 4031 and turn to 
the project at the entrance are of the TECO power plant. Those machine and 
equipment trucks should use only limited route, while the worker trucks which are 
around 132 trips/day (normal case around 111 trips/day) should use country road no. 
4004.  
 
  However, the project had assigned subcontractors to response for providing 
worker shelters and travelling trucks by following related laws strictly. Transportation 
conditions during construction period were summarized as shown in Table 2.8.4-1.  
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Table 2.8.4-1 
Amount of Transportation during Construction 

Table 2.8.4-1 

Car type 

Regular period Peak period 

Amount 
of 

vehicles 
 (vehicle/ 

day) 

Amount of 
round trip 
(trip/day) 

Amount 
of 

vehicles 
 (vehicle/ 

day) 

Amount of 
round trip 
(trip/day) 

1. Dumper  
   10 wheel truck 

60 120 60 120 

2. Transportation of machines, 
equipments and production units 

 Semi-trailer truck  
 Trailer truck 
 10 wheel truck  
    6 wheel truck 

 
 

10 
12 
7 
8 

 
 

20 
24 
14 
16 

 
 

12 
14 
9 
10 

 
 

24 
28 
18 
20 

Total 37 74 45 90 

3. Shuttle for construction workers 
 Big sized bus 
 Medium sized bus  
 Small sized bus 
    4 wheel truck 

 
20 
15 
12 
8 

 
40 
30 
24 
16 

 
24 
18 
15 
10 

 
48 
36 
30 
20 

Total 55 110 67 134 

4. Building contracters car 
 Car for 7 or less than 7 passengers 
 Car for more than 7 passengers  

 
43 
11 

 
86 
22 

 
43 
11 

 
86 
22 

Total 54 108 54 108 

Totals 206 292 226 452 

Remark : Amount of transporation trips has taken in the account for the worst case scenario, of there being 

more than 3,000 workers 
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 (2) Operation period 
  The project obtained natural gas using pipeline system. Therefore, 
transportation activity during operation period are those chemicals, waste/sediments 
from water quality treatment system, and staff transportations. The transportation routes 
will be mainly country road no. 4031, and no. 4004 to the project. Transportation activity 
during operation period was summarized as shown in Table 2.8.4-2.  
 

Table 2.8.4-2 
Chemical and Worker Transportaion 

 
Transport Car type Amount of 

Vehicles 
(vehicle/day) 

Amount of 
round trips 
(trip/day) 

 
Chemiscal substance 4 wheel, 10 wheel, or trailer 

truck 
1 2 

Trash and sludge that form 
from Water Treatment System 

4 wheel or 10 wheel truck 1 2 

Workers,employees, and visitors 7-passenger car, 7 or more 
passenger car, and motorcycle 

50 100 

Total 52 104 

Source : Hin Kong Co.,Ltd, 2563 (2020) 
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2.9 Construction workers and staffs 
 

 (1) Construction period  
  Construction period of the project will have maximum workers around 
3,000 persons/day, by which; the construction period of the project will take around 35-
42 months. Those workers transportation will be round-trip without staying overnight 
inside the project area.  
  During construction period, subcontractors have to provide worker 
shelters from private land rental, and preparing worker trucks for worker travelling to the 
construction site under the condition by;  
  1) Providing waste containers to maintain cleanliness in the construction 
area by distribution those bins evenly, and collecting waste daily, and 
  2) Providing worker shelters without staying overnight inside the project 
area, and maintaining sanitary system by providing toilet, waste management, and 
disease carrier prevention properly without affecting surrounding communities.  
 
 (2) Operation period 
  Total operation staffs during operation will be around 60 persons. 
Organization structure of the project was shown in Figure 2.9-1. 
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2.10 Pollution and control 
 
2.10.1 Air pollution and control 
 
 (1) Construction period 
  Project operation during construction period will generates air pollutants 
which are dust from land preparation, and soil removal. The dust is mostly Total Suspended 
Particulate (TSP), by which; the impact is considered as short-term impact. The project has 
environmental measures and mitigations which are ;  
  1) water spraying to construction site that is under working by light and 
heavy vehicle to generate dust. The water spraying will be performed for both 
construction and transportation areas at least 2 times/day (morning and afternoon 
sessions). And, additional water spraying time will be considered under dry condition or 
windy day to avoid dust dispersion causing impact to neigboring communities, 
  2) Covering transportation trucks using for transporting particulate material 
such as soil or cement by canvas or polymer sheet,  
  3) Washing truck wheels before entering public roads to avoid dust 
dispersion from wheel attaching dust, and 
  4) Limiting truck speed inside the construction area less than 20 km/hr to 
avoid dust dispersion. 
 
 (2) Operation period 
 
  1) Source 
    Significant air pollution sources after operation are 2 units of 60 m. HRSG 
Stack. 
   Air pollution during operation period of the power plant is generally 
generated from natural gas burning for driving gas turbine. For normal operation, air 
pollutants are emitted through the HRSG stacks. Main sirpollutants are NOx, SO2, and TSP.  
   Technology used for controlling NOx in this project is Dry Low NOx 
(DLN)  Combusion for controlling NOx from natural gas burning. While, water injection is 
used under diesel oil burning for controlling temperature to reduce NOx emission to an 
emission standard of the project according to the Natural Resources and Environment 
Promulgation about Controlling Measures for New Power Plant issued on 20th December, 
B.E. 2552, and Ministry of Industry Promulgation B.E. 2547 about Ambient Air Pollution 
Emitted from Electricity Generation Plants.  
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 2) Emission rate 
  Emission rate control of the project for both natural gas and diesel combustion 
was shown in the table 2.10. 1 -1 . For natural gas burning, emission rate for NOx is 59 ppm at 
7% O2  (legislative standard is 120 ppm). And for diesel burning, emission rate for NOx is 99 ppm 
at 7% O2 ( legislative standard is 180 ppm) . Therefore, emission rate of the project is better than 
the legislative standard.  
 
 3) Continuous Emission Monitoring (CEMs) 
  The project will install Continuous Emission Monitoring System (CEMs) which is 
consist of monitoring and presenting devices for showing monitoring data of NOx, SO2, TSP, 
excessing O2, Flow Rate, and temperature. All operation will be conducted according to the  
U.S.EPA standard or equivalence. The CEMs will be installed at the top-end of the HRSG stacks 
for presenting air pollution monitoring results continuously. Furthermore, the project will 
perform Manual Sampling at the top-end of each steam boiler.  
 
  The project also prepares protective plan to avoid higher NOx Emission 
which is exceeding the controlling value of 59, and 99 ppm for dry air and excessing oxygen 
is 7% for both natural gas and diesel burning, respectively. Under anomaly data obtaining 
from the Continuous Emission Monitoring System (CEMs) , warning signeal will be sent to 
the control room for analyzing the cause of anomaly data and solving the problem.  
 
  Furthermore, the project also prepares preventive mentainance to maintain 
efficiency of air pollution control equipment regulary for avoiding unusual case affecting 
the system. 
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Table 2.10.1-1  
Concentration control index of chemicals released from the project’s boiler chimney 

Case 
Chimney’s size NOX SO2 TSP 

height(m) diameter (m) 
Concentration 

(PPM) 
Emission rate 

(g/sec) 
Concentration 

(PPM) 
Emission rate 

(g/sec) 
Concentration 

(mg/m3) 
Emission rate 

(g/sec) 

1. Full Load (natural gas)                  
        - HRSG Stack Unit 1 60 7.34 59 59.00 10 13.90 20 9.70 
        - HRSG Stack Unit 2 60 7.34 59 59.00 10 13.90 20 9.70 

Total   118.00   27.80   19.40 
2. Emergency  
    (diesel oil) 

                

       - HRSG Stack Unit 1 60 7.34 99 81.40 20 22.90 35 14.0 
       - HRSG Stack Unit 2 60 7.34 99 81.40 20 22.90 35 14.0 
Total   162.80   45.80   28.0 
3. Minimum Generation Load  
    (natural gas) 

                

       - HRSG Stack Unit 1 60 7.34 59 36.70 10 8.60 20 6.10 
       - HRSG Stack Unit 2 60 7.34 59 36.70 10 8.60 20 6.10 
Total   73.40   17.20   12.20 
4. Minimum Generation Load  
    (diesel oil) 

                

       - HRSG Stack Unit 1 60 7.34 99 67.80 20 19.10 35 11.70 
       - HRSG Stack Unit 2 60 7.34 99 67.80 20 19.10 35 11.70 
Total   135.60   38.20   23.40 

Standard value for the power plant in case of using natural gas1/ 120  - 20  - 60  - 
Standard value for the power plant in case of using diesel 1/ 180 - 320 - 120 - 

Remark : 1/ Measures in accordance with the Announcement of Ministry of Industry (B.E. 2547) on regulating standard chemical emission from the electricity factory and power plant into the 
air ( in case of new power plant that just got permission rights after October 1 B.E. 2547) and the Annoucement of Ministry of Natural Resources and Environment (B.E. 2552) on 
regulating pollants emission from the new power plant. 

Source : Hin Kong Power Co.,Ltd, B.E. 2563 
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2.10.2 Noise pollution and control 
 
 (1) Construction period 
  Noise from construction period of the project caused by main activities such 
as land preparation, transportation, building construction, and decoration/inspection. The 
avtivities have difference noise level depend on their operating equipment as shown in 
the table 2.10.2-1.  
 

Table 2.10.2-1 
Noise level within 15 meters from the source in each stage of the construction  

 

Construction steps* 

Type of buildings/construction 

Residential building 

Office building, 

hotel, school, and 

public utilities 

Industrial factory, 

parking area, mall, and 

service staion 

Road, highway, 

and draiage 

system 

I II I II I II I II 

Area adjustment 83 83 84 84 84 83 84 84 

Dig to prepare for foundation 88 75 89 79 89 71 88 78 

Lay foundation 81 81 78 78 77 77 88 88 

Build buildings and 

construction 

81 65 87 75 84 72 79 78 

Decoration/Inspection 88 72 89 75 89 74 84 84 
Remark : I = Maximum noise level for All pertinent Equipment 
 II = Maximum noise level for Minimum Requirement 
Source : Carry W. Canter, Environmental Impact Assessment, (1997) 

 
  However, the project had assigned subcontractors to follow noise control 
measures by; 
 - Stopping construction activity during 17.00 hrs - 07.00 hrs of the next day to reduce 
community impact during that time, by which; any required activity must be informed to local 
communities before operation, 
 -Using Portable Steel Sheet Barrier to reduce noise impact at the fenceline between 
construction site of the project and the nearest communities,  
 -  Assigning subcontractors to install temporary fenceline around the operation area 
inside the power plant area and construction area,  
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 -  Using low noise equipment and performing preventive mentainance regularly to 
reduce noise impact, 
 - Providing noise protective equipment such as ear plug or ear muff to those workers 
who are woring in loud noise area which is exceeding 85 dB(A), 
 -  Labelling warning signs to use Personal Protective Equipment in those loud noise 
areas according to area characterized by the occupational health and safety staffs,  
 - Making public relation to inform construction plan with noise controlling 
measure to local communities, and 
 -  Providing project staffs to perform noise impact surveying from construction activity 
regularly overall the construction period to reduce noise impact during operation. 
 
 (2) Operation period 
  The project will use low noise equipment for operation which have noise 
level less than 85  dB(A) at distance of 1 m. from an electricity generator, except for the 
Cooling Tower which has maximum noise from dropping of water less than 91.0 dB(A) at 
distance of 1 m. as shown in the table 2.10.2-2. However, the project will control noise 
level at the fenceline which is not exceeding 70 dB(A). 
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Table 2.10.2-2 
Noise level from the project’s operation activities 

 
Noise level from source 

 
 Noise level from machines locating 1 meters 

from source (decibel A) 
1. Cooling Tower Make up Pump 85 

2. Cooling Tower #1 91 

3. Cooling Tower #2 91 
4. Steam Turbine #1 85 
5. Steam Turbine #2 85 
6. Generator #1 85 
7. Generator #2 85 
8. Gas Turbine #1 85 
9. Gas Turbine #2 85 
10. HRSG #1 85 
11. HRSG #2 85 
12. Air Compressor #1 85 
13. Air Compressor #2 85 
14. Gas Compressor Station#1 85 
15. Gas Compressor Station#2 85 
16. Gas MR Station 85 

17. Cooling  Water Discharge Pump 85 

 
  During operation period, the project has noise control measures by; 
  1) Installing noise reducing device such Silencer at Boiler or other loud 
noise equipment, 
  2) Checking efficiency of Silencer regularly, 
  3) Installing warning signs at loude noise areas which have noise level 
more than 85 dB(A), 
  4) Providing noise protective equipment such as ear plug or ear muff to those 
workers who are woring in loud noise area which is exceeding 85 dB(A), 
  5) Limiting loud noise areas such as Boiler, Gas Chamber, and Electricity 
Generator with warning signs for those staffs who have to work in the areas, by which; 
working staffs have to use protective equipment such as ear plug or ear muff while 
operation in tha areas, and 
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  6) Managing operation time for staffs to reduce loud noise exposure by 
limiting operation time or moving to another low noise areas. 
 
2.10.3 Wastewater and management 
 

(1) construction period 
  Waste water from construction activity is separated to 2 parts which are 
wastewater from worker consumption and construction such as equipment washing as shown 
in the table 2.10.3-1. Details of wastewater are; 
 
  1) General wastewater from worker consumption  
   General wastewater from worker consumption will be around 240 
cu.m./day (calculated from 80% of consumption rate at 100 liters/day x number of 
maximum construction workers around 3,000  persons, Kriangsak Udomsinroj, 2550 ). By 
which; the project has assigned subcontractors to provide sanitary toilets for workers which 
is using Septic Tank for preliminary treatment before sending to eliminated by an 
authorized organization.  
 
  2) Wastewater from construction  
   Wastewater from construction (equipment washing)  will be around 50 
cu.m./day  
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Table 2.10.3-1 
Wastewater source and management during construction period 

 

Type 
Amount  
(m3/ day) 

Measure/treatment 
system 

Elimination 

General 
wastewater 
from worker 
consumption 1/ 
 

240 - Providing sanitary 
toilets sufficiently 
according to related 
laws 

Treated by Septic Tank, by 
which; top part of clear 
water will be sent to holding 
pond before using as water 
for plantation 

Wastewater 
from 
construction 

50 Holding pond Sedimentation in a 
retention pond, by which; 
clear water which is used 
for plantation must be 
tested as mentioned in the 
Ministry of Industry 
Promulgation 2nd Issued 
(B.E. 2539) about 
Wastewater Quality Before 
Discharging from the 
Factory  

Remarks: 1/Calculated from maximum number of construction workers at 3,00 0  person/day without 
overnight staying in the construction site 

 
 (2) Operation period 
 
  1) Wastewater source, amount, and management 
   Wastewater of the project is separated to 3 parts which are 1) 
wastewater from staff consumption, 2) wastewater from manufacturing (cooling tower and 
boiler), and 3) oil contamination rain water. Majority of wastewater is from the cooling 
tower. In case of natural gas is used as main fuel, maximum wastewater will be around 
6,913 cu.m./day. That fraction of wastewater is low dirty, and the project has wastewater 
holding pond for quality checking to follow wastewater quality standard before discharging 
to the Maeklong River.  
 
   Sources and amount of wastewater from various activities and 
management are summarized in the table 2.10.3-2, and the figure 2.10.3-1 as described 
by;  
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 (a) Wastewater from staff consumption  
 
  a) wastewater from toilet which is around 10 cu.m./day will be sent to an 
On-Site Package Sanitary Treatment Tank using Anaerobic Treatment System (installed in 
all buildings), before sending to a Wastewater Holding Pond of the project,   
  b) wastewater from general consumption which is around 20  cu.m./day 
will be sent to a Wastewater Holding Pond of the project, 
 
 (b) wastewater from manufacturing consists of 2 parts which are  
  a) Discharging water from the Cooling Water Blowdown which is around 
6,836 cu.m./day will be kept in the bottom part of the cooling tower (Cooling Tower basin) 
that is used as collecting pond for discharging water from the cooling tower to reduce 
temperature at least 1 day. Then, it will be sent to combine with wastewater from other 
parts at 2 units of Wastewater Holding Pond, by which; each pond has capacity to keep 
wastewater at least 1 day including emergency case. The ponds have Online Monitoring 
Device to monitor wastewater quality continuously for checking temperature, pH, and 
conductivity (for assessing total dissolved solid),  
 
  b) discharging water from boiler which is around 192 cu.m./day is reused 
in the cooling system, 
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Table 2.10.3-2 
Summarization on the project’s waste water source, amount, and management 

Source 
Highest Amount 

(m3/ day) 
Management 

(1)  wastewater from staff consumption   

 1) Toilet 10 Wastewater from toilet is collected to Septic tanks (installed in all buildings), 
before sending to a Wastewater Holding Pond 

 2) From general consumption 20 Sending to the Holding Pond  

(2)  wastewater from manufacturing   

 1) discharging water from the cooling tower 6,836 Collected and sent to the Wastewater Holding Pond  
 2)  discharging water from boiler (192) Reusing in the Cooling System 

(3) wastewater from manufacturing assistant system   

 1) discharging water from chemical laboratory 5 Wastewater quality checking before sending to the Wastewater Holding Pond  

 2) wastewater from demineralization system (100) Collecting and sending to preliminary wastewater treatment system 

 3) wastewater from other activities such as 
surcharging water in water quality sampling 

(121) 
Reusing in the Cooling System 

(4)   Oil contaminated rain water 92 Sending to oil separation pond before sending separated rainwater to a retention 
pond, while; removing oil is sent for elimination by an authorized organization  

Combined wastewater to wastewater holding pond 6,963 Some fraction of quality checking wastewater which is around 50 cu.m./day will 
be used for plantation 

Plantation 50 Using as plantation water 

Combined discharging water to the Maeklong River 6,913 Performing water quality checking in the Maeklong River every 6 months 
Remarks:  (  ) Not be considered as wastewater due to reusing in the cooling tower 
Source : Hin Kong Power Co.,Ltd 2563 
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   (c) wastewater from manufacturing assistant system consists of 3 
parts which are; 
    a) discharging water from chemical laboratory which is around 5 
cu.m./day will be sent to water quality monitoring pond before sending to the Wastewater 
Holding Pond,  
    b) wastewater from demineralization system which is around 100 
cu.m./day will be sent to a preliminary wastewater treatment system,  
    c) wastewater from other activities such as surcharging water in 
water quality sampling which is around 121 cu.m./day will be reused, 
 
   (d) Oil contaminated rain water 
    Oil contaminated rain water which is around 92 cu.m. will be sent to oil 
separation pond before sending separated rainwater to a retention pond, while; removing oil is 
sent for elimination by an authorized organization. 
 
  2) Wastewater collection and elimination system 
   Wastewater treatment system of the project for consumption 
wastewater will use Septic tanks (installed in all buildings) for water treatment, before 
sending to a Wastewater Holding Pond. Pipeline installation for wastewater treatment of 
the project is shown in the figure 2.10.3-3. By which; wastewater from each activity after 
preliminary treatment is collected in the Holding Pond (as shown in the figure 2 .10.3-4). 
The project had designed by using 2 ponds which are covering by HDPE to collect wastewater 
at least 1 day of 1 pond, while another pond is used as an Emergency pond. Wastewater 
management of the project is described by (the figure 2.10.3-1) ; 
 
   - wastewater holding pond and emergency pond:  discharging water from 
the Cooling Water Blowdown will be kept in the bottom part of the cooling tower (Cooling 
Tower basin) which is a concrete pond used for collecting discharging water from the cooling 
tower and reducing temperature at least 1 day. The system has Online Monitoring System 
for testing wastewater quality before discharging to 2 units of the Wastewater Holding Pond. 
The ponds are covered with HDPE to collect wastewater at least 1 day by using one pond 
for operation, while another pond is used for emergency case (Emergency pond). The ponds 
have Online Monitoring Device to monitor wastewater quality continuously for checking 
temperature, pH, and conductivity (for assessing total dissolved solid) to comply with 
related laws before discharging to the Maeklong River.  
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   - Control valve: Main valve is the 1st valve used for shutdown discharging 
pipe when water quality from the cooling tower exceeding standard. The 2nd, and 3rd valves 
are used for controlling wastewater to the 1st, and 2nd Holding Ponds. While, the 4th, and 5th 
valves are used for releasing water from the ponds after water quality is follow water quality 
standard. The 6th valve is used for sending wastewater to the 2nd wastewater holding pond 
if water quality is exceeding the standard of the DIW promulgation. The 7th valve is used to 
control discharging water from the cooling tower for releasing to the Maeklong River when 
water quality is following the standard of the DIW promulgation.  
   According to wastewater pipeline of the TECO is very old, the project 
had considered to replace wastewater pipeline system along the roadside and irrigation 
canals. The new wastewater pipeline has diameter of 12 inches which is installed parallel 
to raw water pipeline of the project at level of 1.5-5 m. underground. The project uses 3 
methods for installing pipeline which are surface soil removal, Horizontal Directional Drilling 
(HDD), and steel frame installation. Method selection depends on surrounding condition, by 
which; the project had considered a proper method for each area. Pipeline installation 
requires uninstalling pipeline system of the TECO power plant. Pipeline installation could 
be performed for 50 m./day by using 2 operation teams which are working together. The 
project had asked for permission from authorized organizations already (pipeline installation 
details are shown in the appendix 2-4).  
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Figure 2.10.3-2  Section View of oil-water seperator 
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Figure 2.10.3-3   Characteristics of the area and wastewater pipeline system 
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Figure 2.10.3-4   Design of the project’s water holding pond 
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2.10.4 Waste and management  
 
 (1) construction period 
  Waste and garbage from construction period are separated to 2 types which 
are; 
  1) Waste generated from worker consumption such as food residues, and 
plastic bags which has maximum load around 3,000 kg/day (calculated from average waste 
generation around 1 kg/person/day). The project will provide 200 liters waste bin with lid 
covering for maintaining waste according to related laws, and  
  2) Waste generated from construction activity, by which; some waste 
could be recycled such as iron pieces, woods, and bricks which are kept in the area for 
selling as recycling waste. 
 
   All waste types are separated in the providing waste storage area 
properly. The project will assign authorized company to eliminate waste daily according 
to waste type as shown in the table 2.10.4-1. 
 

Table 2.10.4-1 
Material leftovers and wastes from construction  

 
Waste type Container Method/Elimination organizations 

1. Office waste Black bags Sending to local authorized organizations for 
elimination 

2. Iron piece Iron piece pile Selling to Local Recycle Retailers 
(Issuing in the contract for selling by subcontractors) 

3. Cement waste Stock pile Subcontractors have to remove from the area (issuing 
in the contracts)  

4. Woods Stock pile Selling to Local Recycle Retailers 
(Issuing in the contract for selling by subcontractors) 

5. Oil contamination waste 
(remaining fuel oil from 
pipeline washing) 

200 liters waste 
bin 

Subcontractors have to send to authorized 
organizations from the DIW for elimination  
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 (2) Operation 
  Waste generated during operation is classified to 2 types which are office 
and staff waste, and Manufacturing waste. Details of waste elimination are summarized in 
the table 2.10.4-2. 
 
  1) office and staff waste 
   Those waste are gemerated from office operation and staff consumption, 
by which; majority of the waste is paper piece, residue material, and food residues which is 
approximately 68 kg/day (calculated from average waste generation of 1.1 kg/person/day from 
60 staffs) . Recyclable waste will be collected for selling, while non recycle waste will be kept 
in proper containers and sent for elimination by local authorized organization daily.  
  Unwanted material will be managed under related laws such as Public Health 
Act. B.E. 2535 without any impact to health and environment, by which; the project will assign 
authorized organizations for elimination properly. 
 
  2) Manufacturing waste 
   Waste generated from manufacturing is those waste under the Ministry of 
Industry Promulgation B.E. 2548 which is require permission before transportation. The waste is; 
   (a) Non Hazardous Wastes 
    Such as sludges from wastewater treatment system, deteriorate resin 
from Ion Exchange System, and used activated carbon, 
   (b) Hazardous Wastes 
    Such as used lubricants from manufacturing, oil contamination air filter 
of Gas Turbine, and filter from Reverse Osmosis. 
 
    Those manufacturing waste will be collected in the waste storage 
building which is separated properly for sending to eliminated by authorized organizations. 
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Table 2.10.4-2 
Type of waste, waste amount, and waste management during operation period 

Source 
Waste code and type of 

waste1/ 

 
Container Storage area Eliomination method 

Amount 

1. General waste - Does not counted as hazardous 
waste, but classified as waste 
under the Public Health Act. 
(2nd Issued) B.E. 2550 

68 kg per day 
24.8 ton / year 

Plastic bin according 
to waste type 

Waste storage building - sending to eliminated by 
authorized organizations 

2. Industrial waste 

2.1 Unused material     
Plastic bin or 200 
liters bin 

 
Waste storage building 

- sending to authorized 
organizations from the DIW for 
elimination 

 - Water filter 
 

- 19 09 05 (saturated or spent 
ion exchange resins) (HM) 

60 pieces / 5 years 

 - Air filter  - 19 09 99 (wastes not 
otherwise specified) (HM) 

1,600 pieces / year    

2.2 Used lubricants from 
mentainance or oil 
contamination from separate 
equipment (including used oil 
and grease) 

- 13 02 08 (engine oil, gear oil, 
and lubricants) (HA)  

- 13 05 06 (separated oil from 
oil-water separation system) 
(HA) 

800 L /month Used oil bin (200 
liters bin) inside 
concrete barrier 

Waste storage building - sending to authorized 
organizations from the DIW for 
elimination 

2.4 Sludge from water quality 
treatment system 

- 19 09 02 (sludge from 
purifying system)  
(Non-haz) 

401.5 ton / year Iron barrier Purify water building - sending to authorized 
organizations from the DIW for 
elimination 

Remark: 1/ code and type of waste from the project 
 non-haz: non-hazardous waste 
 HA: Hazardous waste – Absolute entry waste without concentration consideration  
 HM: Hazardous waste – Mirror entry or potentially hazardous waste after proving  
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2.11 Occupational health and safety 
 
2.11.1 Safety management 
 
 (1) Occupational health and safety policy 
  The project had assigned occupational health and safety policy by; 
  1) Environment, and occupational health and safety is the main 
responsibility of the business,  
  2) Everybody has responsible for themselves, co-workers, visitors, 
communities, and environment, 
  3) Working safely, protect environment, and follow company rules 
accrding to related laws,  
  4) Staffs, subcontractors, and visitors have right to stay in safely 
workplace for their lives and properties with environmental friendly. Everybody has to 
stop operation if the situation is not safe,  
  5) Promote staffs for improving occupational health and safety measures 
with sufficient budget for maintaining safety operation,  
  6) Punishing staffs who do not follow the occupational health and safety 
condition of the company, 
  7) Environmental occupational health and safety must be performed 
before, during, and after operation without exception, 
  8) Training operation staffs to concern for importance about 
environmental occupational health and safety for working which is including risk 
identification and management to reduce impact, and support sustainable resource 
utilization, and 
  9) Revising environmental occupational health and safety for improving 
safety measure continuously. 
 
 (2) Occupational health and safety management structure 
 
  1) Assigning occupational health and safety committee 
   There will be around 60 staffs after operation, therefore; the project 
has to employ a safety officer according to the Ministry Regulation about “Safety, 
Occupational Health, and Environment for Working B.E. 2549 and 2553”. Furthermore, 
the project has to employ a safety officer professional level to work for; 
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   (a) Considering occupational health and safety policies and plans for 
both inside and outside workplace to avoid accidents nor danger including illness 
according to working or unsafe operation to offer to an employer,   
    (b) Reporting revision measures or guidelines for improving 
occupational health and safety measures to employer according to related laws or 
standards for maintaining safety operation for both employees, suncontractors, and 
visitors who are entering the workplace, 
   (c) Promotion and support safety operation in the workplace, 
   (d) Consideration regulation and manual according to article 3 in the 
Ministry Regulation ( article 3 employer has to set up safety regulation and manual in a 
workplace) including safety operation standard in the workplace to offer to an employer, 
   (e) Surveying and recording safety operation including accidental 
statistic in a workplace monthly,  
   (f) Consideration project or training plan for safety operation 
including safety responsibility training plan to offer to an employer,  
   (g) Making reporting system for unsafe operation for all employees to 
follow, 
   (h) Monitoring safety issues which are offered to an employer, 
   (i) Reporting yearly operation including problems, threats, and 
suggestions about committee operation to offer to an employer at the end of each year,  
   (j) Assessing safety operation results in a workplace, and 
   (k) Working for other safety operation according to employer opinions. 
   Furthermore, occupational health and safety committee will be 
working in the position for 2 years which coukld be re-selected for the next round. 
 
  2) Assigning safety officer 
   The project has to employ a safety officer according to the Ministry 
Regulation about “Safety, Occupational Health, and Environment for Working B.E. 2549” 
or changing by other laws. The regulation enforces those entrepreneurs to have safety 
officer at least 3 levels (for entrepreneur who has staff more than 50 persons; this project 
has 60 staffs) which are;   
   (a) safety officer supervisor level, 
   (b) safety officer high technical level, and 
   (c) safety officer executive level. 
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 (3) Occupational health, safety, and environment plan 
  The project had set up a yearly occupational health and safety plan by; 
  1) Method operation for electricity danger area, 
  2) Chemical transportation method, 
  3) Working in risk area, 
  4) Fire protection equipment usage, 
  5) Safety monitoring in factory, and 
  6) Training according to fire protection plan. 
 
2.11.2 Safety operation 
 The project aims to follow related occupational health, safety, and environment 
regulations by; 
 
 (1) Construction period 
  The project takes responsibility for all related safety activities inside the 
project area including responsibility to public safety according to project operation for 
both project area and surrounding area. An operation support operation confidence about 
welfare and hygine measures which are related to domestic regulations and laws during 
construction period. By which; the project will apply occupational health and safety 
management plan to set up occupational health and safety regulation for using as 
operation standard for subcontractors. 
 
 Danger situation prevention measure during construction period are; 
 1) PPE  
  - Providing proper PPE according to construction type such as safety 
helmet, safety shoes, safety gloves, safety glasses, ears plugs, and ears muffs, by which; 
the project will monitor safety PPE usage strictly, and 
  - Providing first aid equipment including patient car to transport injury 
person to hospital immediately.  
 
 2) Maintaining construction area  
  - Separating construction area by dividing to construction site, 
equipment storage area, material storage area, and unused material area,  
  - Installing fence or barrier with construction boundary labelling around 
the construction area, 
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  - Providing safety tools such as falling support net, material support 
sheet, and light during nighttime,  
  - Installing warning signs around the construction area such as “safety 
operation”, “danger area”, or “beware falling material”, and 
  - Assigning security staffs for safety maintaining over 24 hours at the 
entrance area to support safety and traffic operations. 
 
 (2) operation period 
  The project had designed fire protection system according to international 
standard of the National Fire Protection Association (NFPA) and orther standard regulations 
which are;  
 - Fire protection standard of the Engineering Council of Thailand, 
 - Ministry Regulation Issued 33rd (B.E. 2535) according to Building Control Act. 

B.E. 2522, 
 - Ministry of Interior about Fire Protection and Prevention in an Entrepreneur 

for Maintaining safety for employees B.E. 2534, and  
 - Ministry of Industry Promulgation about Fire Protection in Factory B.E. 2552. 
 
 (1) Fire protection equipment 
  Details of number and area of fire protection equipment of the project are 
shown in the table 2.11.2-1. The project will install fire protection equipment according 
to international standards and related laws by;  
  1) Installing fire warning signal system which is consist of Heat Detector, 
Smoke Detector, and Flame Detector to all buildings and risk areas,  
  2) Fire protection equipment are;  
   (a) Fire Hydrant, and Fire Hose which are installed over entire project 
area,  
   (b) Portable Fire Extinguisher which is compose of CO2 type, Dry 
Chemical type, and Non CFC type according to fire situation in each area, 
   (c) Automatic CO2  fire protection equipment at gas turbine using 
automatic detection device, and  
   (d) Portable foam fire extinguisher at the gas turbine building.  
   
   Fire warning signal system, and fire protection equipment installation area 
are shown in the figure 2.11.2-1 which clude be summarized by the figure 2.11.2-2. 
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Table 2.11.2-1 
Equipment for fire protection and prevention 

Table 2.11.2-1 (cont) 

Area Fire Protection System 
Operation 

System 
Amount (set) Principle International Standard 

Model 
Thailand Standard Model 

Control Buildings      
Control Building Office Areas 

 Pre-Action System 
- Automatic 60 - Hydrant system installation according to related 

standards  
- NFPA 13 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 

 
 Smoke Detection 

- Automatic 20 - Installation at ceiling height less than 10.5 m. with 
detection distance less than 9 m. 

- NFPA 72 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 

  Fire Extinguishers; CO2 and Dry 
chemical types 

- Manual 10 -    Installing at a proper area and those computers, 
machine, and pumps installation rooms 

- NFPA 10 
 

- Royal Patronage Engineering 
Insitution of Thailand 

 
 Fire Hose Cabinet 

- Manual 2 sets per floor - Installing at a proper area and convenience to use - NFPA 24 - Royal Patronage Engineering 
Insitution of Thailand 

Toilet  Smoke Detection 
- Automatic 2 - Installation at ceiling height less than 10.5 m. with 

detection distance less than 9 m. 
- NFPA 72 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 

Computer server room 
 Smoke Detection 

- Automatic 1 - Installation at ceiling height less than 10.5 m. with 
detection distance less than 9 m. 

- NFPA 72 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 

 Fire Extinguishers 
- Manual 1 - Installing at a proper area and those computers, 

machine, and pumps installation rooms 
- NFPA 10 
-  

- Royal Patronage Engineering 
Insitution of Thailand 

Electrical Package Area      

Electrical control building 

 Smoke Detector 
- Automatic 2 sets/production 

unit 
- Installation at ceiling height less than 10.5 m. with 

detection distance less than 9 m. 
- NFPA 72 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 

 Fire Hose Cabinet 
- Manual 2 sets per floor - Installing at a proper area and convenience to use - NFPA 24 - Royal Patronage Engineering 

Insitution of Thailand 

 Fire Extinguishers; CO2 type 
- Manual 2 

 
- Installing at a proper area and those computers, 

machine, and pumps installation rooms 
- NFPA 10 - Royal Patronage Engineering 

Insitution of Thailand 
Turbine Buildings      

Gas turbine and steam room 
 Fire Extinguishers; CO2 type 

- Manual 10 sets/production 
unit 

-     Installing at a proper area and those computers, 
machine, and pumps installation rooms 

- NFPA 10 
 

 

 Carbon Dioxide System 
- Automatic 4 sets/production 

unit 
- Installing isde gas turbine - NFPA12 -  

Turbine Lube Oil Unit 
 Deluge Water Spray with Wet-

Pilot Sprinkle Head 
 

- Automatic 4 sets/production 
unit 

- Installing inside steam turbine - NFPA 15 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 

Generator Bearings 
 Heat Detection 

- Automatic 2 sets/production 
unit 

- Installation at ceiling height less than 4 m. with 
detection distance over horizontal platform less 
than 7.2 m. and walking area less than 9.5 m. 

- NFPA 72 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 

 Pre-Action Close-head Sprinkler 
- Automatic 4 sets/production 

unit 
-  - NFPA 13 

- NFPA 850 
- Royal Patronage Engineering 

Insitution of Thailand 
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Table 2.11.2-1 (cont) 

Area Fire Protection System 
Operation 

System 
Amount (set) Principle International Standard 

Model 
Thailand Standard Model 

Fuel Gas Compressor Area      
Gas Compressor 
 
 
 
 
 

 Gas Detection - Automatic 4  - Installation at ceiling height less than 4 m. with 
detection distance over horizontal platform less 
than 7.2 m. and walking area less than 9.5 m. 

- NFPA 72 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 

 Portable Extinguishers - Manual 4  - Installing at a proper area and those computers, 
machine, and pumps installation rooms 

- NFPA 10 - Royal Patronage Engineering 
Insitution of Thailand 

Electrical equipment room  Smoke Detection - Automatic 6  -     Installation at ceiling height less than 10.5 m. with 
detection distance less than 9 m. 

- NFPA 72 
- NFPA 850 

 

- Royal Patronage Engineering 
Insitution of Thailand 

  Portable Extinguishers - Manual 2  - Installing at a proper area and those computers, 
machine, and pumps installation rooms 

-  -  

 
 Fire Hose Cabinet 

- Manual 1 set per room 
 

- Installing at a proper area and convenience to use -  -  

Water Treatment Control House      

Control room 
 Smoke Detection - Automatic 4  - Installation at ceiling height less than 10.5 m. with 

detection distance less than 9 m. 
- NFPA 72 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 

 
 Portable Extinguishers - Manual 2  - Installing at a proper area and those computers, 

machine, and pumps installation rooms 
- NFPA 10 -  

500 kV Switchyard Control Building      
Electrical and electronic 
control room 

 Smoke Detection - Automatic 4  - Installation at ceiling height less than 10.5 m. with 
detection distance less than 9 m. 

- NFPA 72 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 

 Portable Extinguishers - Manual 2  - Installing at a proper area and those computers, 
machine, and pumps installation rooms 

- NFPA 10 - Royal Patronage Engineering 
Insitution of Thailand 

Transformers      
Step-up Transformers Deluge Water Spray with Wet 

Pilot Sprinkler Head 
- Automatic 60 sets/production 

unit 
- Water spraying installation according to related 

standards 
- NFPA 15 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 

Unit Transformers Deluge Water Spray with Wet 
Pilot Sprinkler Head 

- Automatic 20 sets/production 
unit 

- Water spraying installation according to related 
standards 

- NFPA 15 
- NFPA 850 

- Royal Patronage Engineering 
Insitution of Thailand 
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Figure 2.11.2-2   Project’s Location of Fire Fighting System  
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   3) Hydrant system of the project 
 
    (a) Fire protection pump  
     Fire protection pump of the project using Water Fire Pump 
according to the NFPA 20 which is consist of; 
     - 1 unit of A/C Main Water Fire Pump with capacity of 3,000 
gallons/min, pressure around 90 m. water, and driving force around 250 kW, 
     - 1 unit of Diesel Water Fire Pump with capacity of 4,000 
gallons/min pressure around 90 m. water, and driving force around 250 kW, and 
     - 1 unit of Jockey Pump with capacity of 50  gallons/min, 
pressure around 90 m. water, and driving force around 5 kW. 
 
  (b) Auxilialy fire protection tank   
   The project had designed to use Service/Fire Water Storage Tank as 
auxilialy fire protection tank with capacity around 3,191 cu.m. An operation is separated 
to 2 patterns which are using water from the top part of the Service/Fire Water Storage 
Tank as processing water, and water from the bottompart as fire protection water. 
However, the project had designed to has an auxiliary tank with capacity of at least 1,832 
cu.m. for using in an emergency case according to fire prevention calculation which is 
exceeding threshold value of related laws. Those water could be used for 2 hours 
(calculated from fire fighting pump rate around 4,000 gallons/min which is containing raw 
awter around 1,817 cu.m.). Calculation detail was shown in the appendix 2-11 
 
2.11.3 Personal Protective Equipment 
 The project has assigned all staff who are working in risk areas to use proper 
Personal Protective Equipment, by which details were shown in the table 2.11.3-1. 
 
 Furthermore, the project also has installed warning signs with campaigns for 
those staffs to concern about using Personal Protective Equipment including monitoring 
of the Personal Protective Equipment sufficiency according to work types. 
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Table 2.11.3-1 
Protection equipments in different operation areas 

 
Operation area Personal Protective Equipment 

1. 
 

Manufacturing  
 

- 
 

Helmet, Safety shoes, Ear Plug, Ear Muff, and Safety 
glasses 

2. 
 

Mentainance  
 

- 
 

Helmet, Safety shoes, Safety glasses, leather 
gloves, and Ear Plug 

3. 
 
 

Chemical operation 
 
 

- 
 
 

Chemical protection glasses, Chemical protection 
uniform, face shield, Chemical protection gloves, 
Rubber boots, and Chemical protection mask 

Remarks: Basic Personal Protective Equipment are those Safety helmet, and Safety shoes, while 
other Personal Protective Equipment are provided according to operation types.  

 
2.11.4 Emergency plan 
 
 (1) Emergency specification and responsing preparation for emergency cases 
  1) Emergency specification and responsing preparation for emergency cases 
by section heads to characterize cause of emergency cases and environmental impacts, 
  2) Section head of emergency risk operation designs responsing preparation 
for the emergency cases by registering the plans including responsing guidelines for significant 
environmental impacts in an emergency list book,  
 
 (2) Readiness preparation for emergency cases 
  1) section heads and the safety committee have to prepare readiness 
operation and responsing plan by concerning about;  
   - suddenly operation for emergenct case, 
   - Prevention or mitigation for accidents and emergency cases such as 

waste or contaminated wastewater, 
   - Information channels and responsibility staffs,  
   - External communication channels in case of helping required, 
   - Necessary equipment for responsing the emergency cases, 
   - Necessary Personal Protective Equipment, 
   - Causes investigation and solving guidelines, and 
   - Reviewing operation plans after the emergency cases existed. 
  2) Readiness preparation for responsing those emergency cases are; 
   - Preparation plan for fire prevention,  
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   - Preparation plan chemicals and oil leakage, and 
   - Preparation plan for flammable gases leakage.  
  3) Section head and environmental and safety staffs have to prepare 
necessary equipment for emergency responsing regularly,  
  4) Related staffs have to check necessary equipment for emergency 
responsing regularly according to preparation plan and emergency responsing plan, and  
  5) Environmental and safety staffs have to train operation staffs to 
concern for their duties and operation procedures for preparation plan and emergency 
responsing plan, particularly those revising operations.  
 
 (3) Monitoring preparation plan and emergency responsing plan 
  1) Safety, occupational, and environmental committee has to assign for a 
yearly monitoring preparation plan and emergency responsing plan, and performing the 
monitoring according to the plans,  
  2) Safety, occupational, and environmental committee has to prepare 
“yearly monitoring preparation plan and emergency responsing plan report” for both pre 
and post training with assessment report for submitting to an executive board,  
 
 (4) Emergency responsing operation 
  Emergency responsing operation should follow the plan article 2) (b) by the 
safety and environmental staff has to record Accident/Nearmiss Report and Investigation with 
emergency situation report for submitting to the Power Plant Manager within 7 days after the 
case happened.  
  In case of fire or explosion, the project had classified the emergency cases 
into 3 levels as shown in the figure 2.11.4-1 which are described by; 
  emergency case level 1 :  emergency case happened inside the area 
including responsibility properties of the project and it could be controlled by project 
staffs and emergency responsing equipment inside the area or Emergency Response Team,  
  emergency case level 2:  emergency case happened inside the area including 
responsibility properties of the project and surrounding area of the power plant which is 
considered by the OC for asking helping from the Emergency Response Team,  
  emergency case level 3 :  emergency case happened inside the area 
including responsibility properties of the project and surrounding areas which could not 
be controlled by the project staffs and it need helping from external governmental 
organizations (local or regional levels) for stopping the case. 
  In case of emergency, the project had set up an Emergency Response Team 
for stopping the case as shown in the figure 2.11.4-2 as described by;  
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Figure 2.11.4-1   Emergency Plan of the project 
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Figure 2.11.4-2 Structure of command center for emergency case 
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  (a) Emergency Director (ED): Power Plant Manager who has the highest 
position when emergency case happened has to work by  
   - Before emergency situation, ED has to assign emergency 
operation guidelines for maintaining emergency response efficiency and support related 
activities for controlling emergency cases, 
   - During emergency situation, ED has to command for controlling 
emergency situation at the emergency response center including communication with 
related organizations for controlling the emergency case, and  
   - After emergency situation, ED has to investigate causes of the 
emergency case for reporting to an executive board for communication with medias, and 
recovery mental condition of those staffs with repairing the factory.    
 
  (b) On-scene Commander (OC): Manufacturing manager who is assigned 
by ED to work for; 
   - Before emergency situation, OC has to control the safety 
operation of the factory and preparing emergency response center including emergency 
response equipment,  
   - During emergency situation, OC has to conmand for emergency 
responsing at the on-scene area with communication with an ED, and  
   - After emergency situation, OC has to help for investigating causes 
of the emergency case for reporting to an executive board, and repairing the factory. 
 
  (c) Mutual Aid Co-Ordinator (MC): Administrative and finance manager 
who is assigned by the ED for; 
   - Before emergency situation, MC has to control the safety 
operation of the factory and preparing communication system including emergency 
response budget, 
   - During emergency situation, MC has to work as OC for external 
cooperation, press conference, equipment preparation for emergency controlling 
including data collection for giving to the ED, and  
   - After emergency situation, MC has to help for investigating causes 
of the emergency case for reporting to an executive board, and recovery mental condition of 
those staffs with repairing the factory. 
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  (d) First-aid and Security (FS): Safety staffs have to work by;  
   - Before emergency situation, FS have to control safety operation 
inside the factory, provide emergency response equipment, prepare yearly emergency 
response training for maintaining safety operation efficiently, 
   - During emergency situation, FS have to prepare for first-aid 
operation before transferring injured staffs to nearby hospitals and providing convenient 
operation to those security staffs for maintaining traffic condition during emergency caase, 
and  
   - After emergency situation, Monitoring emergency response 
equipment after using and revising operation plan with submitting emergency report to 
the EC. 
  (e) Emergency Responder (ER): Manufactuing head and mentainance 
head have responsibilities by;  
   - Before emergency situation, following safety operation and joining 
the safety training,  
   - During emergency situation, stopping the emergency case under 
commanding by the OC, and 
   - After emergency situation, assisting for factory repairing. 
 
  (f) Emergency Responder & Rescue (ERR): Manufactuing staffs and 
mentainance staffs have responsibilities by; 
   - Before emergency situation, following safety operation and joining 
the safety training, 
   - During emergency situation, stopping the emergency case under 
commanding by the ER including finding those victims, and  
   - After emergency situation, assisting for factory repairing. 
 
  (g) Subcontractor staffs 
   - Before emergency situation, following safety operation and joining 
the safety training, 
   - During emergency situation, incase of being in the area, those staffs 
have to stop the emergency case and reporting to the emergency response center. If those 
staffs are not being in the emergency area, those staffs have to relocated to the Assembly 
Point and reporting missing person to the OC for finding them, and 
   - After emergency situation, working by their duties. 
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  External communication to ask for helping will be conducted after operation 
by providing emergency call number for related persons to use easily. 
 
  5) Guideline for reporting accidental cases or nearmiss event 
   (a) In case of accident which has injury person, first aid will be performed 
immediately and sending injury person to nearby hospital by informing operation unit of the 
injury person (medical treatment form for injury person must be included in the accidental 
report), 
   (b) Event founder and head of the unit must report accidental cases or 
nearmiss event within 48 hours after the case happended, except for violent case which has 
violent injury person or losing properties; the case must be reported within 24 hours,  
    - If possible, an investigation must be performed immediately by 
sketching or taking photos of the accidental area to avoid evident losing, 
    - Recording all details of the accidental case completely, 
   (c) Accidental section manager has to investigate and suggest revising 
measures including assigning responsibility person to submit to safety and environmental staff 
within 1 day after receiving the report, 
   (d) safety and environmental staff checking a completeness of the 
accidental investigation report including measure revision, and assigning reporting accidental 
cases or nearmiss event number by starting from 001 and follows by year (No. xxx/B.E.). Then, 
the safety and environmental staff has to register for Accident/ Nearmiss Investigation Report 
Status Log, 
   (e) safety and environmental staff submit the report to the Power Plant 
Manager within 1 day, 
   (f) Power Plant Manager receiving the report and assigning the safety 
and environmental staff within 1 day to monitor the revision plan. Then, the safety and 
environmental staff has to copy the order to accidental section head, 
   (g) responsibility section head has to follow the revision measure 
within the assigning date,  
   (h) safety and environmental staff monitors the 1st revision measure 
result within 7 days according to the assigning date issued in the Accident/ Nearmiss 
Investigation Report, 
   (i) If the operation could not be finished within the assigning date, the 
safety and environmental staff has to make an appointment with the section head for 
perforing the 2nd monitoring, 
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   (j) safety and environmental staff monitors the 2nd revision measure 
result according to the appointment date.  If the operation could not be finished within the 
assigning date, the safety and environmental staff has to report to the safety committee in 
the monthly meeting for revising the measure,  
   (k) a completerevision of the Accident/ Nearmiss Investigation Report  
must be recorded by the safety and environmental staff in the Accident/Nearmiss 
Investigation Report Status Log by submitting original document to the Power Plant 
Manager for case closing permission, and using the record as accidental historical data, 
and  
   (l) In case of injury person stop working more than 3 days, the 
administrative section head has to submit compensation form to the safety officer for 
submitting the compensation form to local welfare office.   
 
  6) Emergency control center and assembly points  
   The project has set up an emergency control center at the control room. 
Inside the emergency control center, there are various types of communication equipment such 
as direct phone, and external fax. During nighttime, emergenct team head (shift head) could 
imform situation to the emergency commander (vice-manufacturing director) to khow the 
situation and operate as commanded by the emergency commander. 
   For the assembly points, there are safety locations for relocation staffs 
and counting number of staffs for further migration.  
   There are 2 assembly points of the project which are free space 
infront of the project area and free space nearby the wastewater retention pond (locations 
are shown in the figure 2.11.2-2). 
 
  7) Process restarting after an emergency case 
   Process restarting after an emergency case is depended on 
properties losing of the project, cleaning process, and reparing process or emergency 
investigation procedures. Process restarting consideration is under responsibility of the 
manufacturing director according to an agreement from the mechanical head, 
electricity head, and safety and environmental section.   
   Local organizations have ability to help the project for stopping 
emergency case. The project could ask for assistant from nearby local organizations, by 
which; yearly emergency response training will be performed with those local 
organizations, routinely. Furthermore, fire fighting equipment will be checked monthly 
according to the fire prevention standard and fire alarming system standard of the Council 
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of Engineering of Thailand (C.E.T.) B.E. 2543. Potential of local organizations for stopping 
emergency case are described as following. 
 

Agency Phone number 

Ratchaburi Hospital 032-719600 

Ratchaburi Office of Disaster Prevention and Mitigation 032-332571-2,4 

Ratchaburi Police Station 0-3232-7912 

Hin Kong Subdistrict Administrative Organization 032-240261 

Huai Phai Subdistrict Administrative Organization 0-3237-0415 

 
2.12 Community relationship and complaint case receiving 
 
 (1) Community relationship 
 
  Public relation 
  1) Media distribution for public relation of the project will be performed 
to those governmental organizations in a radius of 5 to post send information related to 
local communities monthly. That information is job application, environmental 
management, problem solving, and environmental quality monitoring results,  
  2) Providing complaint case receiving box infront of the project, Ratchaburi 
District Office, and Local Administration Office in the study area, and sending staffs to 
collect the complaint forms 2 times/month, 
  3) Set up open house activity to invite local governmental organizations 
for both provincial, district, and subdistrict including community leadres and local peoples 
to visit the project and sharing opinions about project operation. 
 
  Public service and community service 
  The project has prepared plans and budget to support public service and 
community service according to their activities by; 
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Table 2.12-1 
Public relations and mass relations plans 

 

Activity Details Target Group Objective 
 funds5/ 
(baht) 

Duration/ 
frequency 

Operation period Success Index 

1) Pre-construction phase 1/        

1 Public Health               

  1.1 Mobile medical unit - Establish a mobile medical unit project. - People living nearby 
the project area. 

- Promote community health  700,000 -   1 time for each 
subdistrict 
covering 
6 subdistrict and 
1 municipality 

 Before 
construction 
between  March 
B.E. 2563  to May 
B.E. 2564 
 

- Participants is not less 
than 500 people. 

 1.2 Prevention project - Promote disease prevention guidelines, 
such as promoting exercise of the 
community and providing knowledge 
management on nutrition.  

- People living nearby 
the project area. 

- Promote community health  350,000 -  Once before 
construction 
period  
 

 Before 
construction 
btween  August 
to January 

- Participants is not less 
than 200 people. 

2 Education               

 Educational support - Study demands of schools to plan the 
next development. In this phase, the 
project will provide supports according to 
demands of schools in the first year.  

- Schools nearby the 
project 
development area 

- 
 

Develop education in the area  350,000 - At least once 
before 
construction 
period  
 

 Before 
construction 
btween  August 
to January 

 Establishing an education 
plan during the 
construction of the 
project 

3 Sports               

 Promote traditional sports of the 
community  

- Together with the community to create 
annual traditional sports project in the 
area. 

- People living nearby 
the project area. 

- 
- 
- 

Promote exercise 
Promote community health 
Build good relationships with the 
community 

 480,000 - At least once 
before 
construction 
period  
 

 Before 
construction 
btween  August 
to December 

- Participants is not less 
than 100 people. 

4 Communication Relations               

 4.1 Neighbor Project - Let the community visits the power plant 
to enhance knowledge and understanding 
on the power plant operation. 

- People living nearby 
the project area. 

- Build knowledge and 
understanding on the power 
plant operation.  

 2,800,000 - At least 3 times 
before 
construction 
period  

 Before 
construction 
btween  August 
to January 

- Satisfaction survey have 
an assessment of more 
than 80% 

 4.2 Support activities and 
organize public relations 
activities with the media  

- Support media activities on various 
occasions and arrange relations activities 
with the media, including support 
capacity building activities for local media. 

- Local media - 
 
 
- 
- 

Build knowledge and 
understanding on the power 
plant operation 

- Build capacity for local media 
 Build a good relationship 

 800,000 - At least once 
before 
construction 
period  
 

 Before 
construction 
btween  August 
to January 

- Local media participate 
more than 20  media 
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Table 2.12-1 
Public relations and mass relations plans 

 

Activity Details Target Group Objective 
 funds5/ 
(baht) 

Duration/ 
frequency 

Operation period Success Index 

5  Social Support               

 5.1 Support organization 
activities in Ratchaburi. 

- Support activities in Ratchaburi/traditional 
activities in the community. 

 Organizations in 
Ratchaburi/ 
community nearby 
the project 

- 
 

Build a good relationship and 
support the social responsibility.  

 1,500,000 - At least 2 times 
before 
construction 
period  
 

- Before 
construction 
btween  January 
to December B.E. 
2563 

- Participating in or 
supporting provincial 
activities at least 2 times.  

 5.2 Support the organization of 
activities for the 
communities nearby the 
project  

- Allocate budget for the community 
development according to the objectives 
of each area by establishing guidelines for 
budget use, establishing of community 
committees for each district to consider 
the use of the budget for the most 
benefit of the community as well as 
reporting results of using the budget. 

- 
 
- 
 

People living nearby 
the project area. 
Community leaders 
 

- 
- 
- 
- 

Carry on the tradition 
Build a good relationship 
Develop community 
Build a good relationship and 
support the community  

      8,500,000  -   1 time for each 
subdistrict 
covering 
6 subdistrict and 
1 municipality 

- Before 
construction 
btween  January 
to December B.E. 
2563 

- 
 
 
- 

Participate in community 
activities of 6 sub-
districts, 1 municipality 
Budget report 

6 Environment               

 Environmental inspection of Hin 
Kong Power Plant 

- 
 
 
 
 
 

Establish an environmental inspectorate 
of Hin Kong Power Plant which consists of 
representatives from government 
agencies, public, local government 
organization, administrative and the 
power plant to be responsible for 
verifying various information on 
environmental aspect since the 
construction of the power plant started. 

- 
 
- 
- 

People living nearby 
the project area. 
Community leaders 
Related agencies 

- 
 

Establishing a committee to 
provide project information  

  50,000 - At least 1 
meeting before 
construction 

- Before 
construction 
btween  August 
to December 

- Complete the 
establishment of a 
committee before the 
construction starts. 

2) Construction phase 2/               

1 Public health               

  1.1 Mobile medical unit - Establish a mobile medical unit project. - People living nearby 
the project area. 

- Promote community health  700,000 per 
year 

-   At least once a 
year covering 
6 subdistrict and 
1 municipality 

 July to December  - Participants is not less 
than 500 people. 

 1.2 Prevention project - Promote disease prevention guidelines, 
such as promoting exercise of the 
community and providing knowledge 
management on nutrition.  

- People living nearby 
the project area. 

- Promote community health  350,000 per 
year 

- At least once a 
year covering 
6 subdistrict and 
1 municipality 

 July to December - Participants is not less 
than 200 people. 
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Table 2.12-1 
Public relations and mass relations plans 

 

Activity Details Target Group Objective 
 funds5/ 
(baht) 

Duration/ 
frequency 

Operation period Success Index 

2 Education                

 2.1 Community development 
scholarships 

- Collaborate with the Office of the 
Education and study demands of the 
community to provide appropriate 
scholarships such as grants for primary, 
secondary, tertiary students or as an 
ongoing scholarship.  

- Local children, 
youth and students 

- 
 
- 

Increase educational 
opportunities 
Promote education 

 1,000,000 per 
year 

- All year   January to 
December 

- Provide suitable 
scholarships for 
communities in 6 Sub 
districts and 1 
municipality.  

 2.2 Teacher network for the 
development 

- Establish a network of teachers in 6 sub-
districts and 1 municipalities in order to 
be able to exchange knowledge and 
convey the benefits to the development 
of education in the area, including 
develop the knowledge and abilities of 
teacher personnel in the area. 

- Teachers of 6 sub-
districts and 1 
municipality  

- Develop an education in the area  500,000 per 
year 

- Twice a year  January to June 
and July to 
December 

- 
 
 
- 

Organize teacher network 
meetings within January - 
June. Satisfaction survey 
have an assessment of 
more than 80% 

3 Sports               

 Promote traditional sports of the 
community  

- Together with the community to create 
annual traditional sports project in the 
area. 

- People living nearby 
the project area. 

- 
- 
- 

Promote exercise 
Promote community health 
Build good relationships with the 
community 

 480,000 per 
year 

- Once a year  November - Participants is not less 
than 100  people in each 
year. 

4 Communication Relations               

 4.1 Neighbor Project - Let the community visits the power plant 
to enhance knowledge and understanding 
on the power plant operation. 

- People living nearby 
the project area. 

- Build knowledge and 
understanding on the power 
plant operation. 

 1,050,000 per 
year 

- At least 3 times 
a year 

- January to 
December 

- Satisfaction survey have 
an assessment of more 
than 80% 

 4.2 Support activities and 
organize public relations 
activities with the media  

- Support media activities on various 
occasions and arrange relations activities 
with the media, including support 
capacity building activities for local media. 

- Local media - 
 
- 

Build knowledge and 
understanding on the power 
plant operation 
Build capacity for local media 

 800,000 per 
year 

- All year - January to 
December 

- Local media participate 
more than 20  media 

5  Social Support               

 5.1 Support organization 
activities in Ratchaburi. 

- Support activities in Ratchaburi/traditional 
activities in the community. 

 Organizations in 
Ratchaburi/ 
community nearby 
the project 

- 
 

Build a good relationship and 
support the social responsibility.  

 1,000,000 per 
year 

- All year - January to 
December 

- Participating in or 
supporting provincial 
activities at least 2 times.  
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Table 2.12-1 
Public relations and mass relations plans 

 

Activity Details Target Group Objective 
 funds5/ 
(baht) 

Duration/ 
frequency 

Operation period Success Index 

 5.2 Allocate budget to 
communities  

- Allocate budget for the community 
development according to the objectives 
of each area by establishing guidelines for 
budget use,  establishing of community 
committees for each district to consider 
the use of the budget for the most 
benefit of the community as well as 
reporting results of using the budget. 

- 
 
- 
 

People living nearby 
the project area. 
Community leaders 
 

- 
- 
- 

Carry on the tradition 
Build a good relationship 
Develop community 
 

 8,500,000 per 
year  
 

- All year - January to 
December 

- 
 
 
- 

Participate in community 
activities of 6 sub-
districts, 1 municipality. 
Budget report 

6 Environment               

 6.1 Environmental inspection of 
Hin Kong Power Plant 

- 
 
 
 

Organize a meeting or study visit of the 
environmental inspectorate of Hin Kong 
Power Plant which consists of 
representatives from government 
agencies, public, local government 
organization, administrative and the 
power plant to be responsible for 
monitoring various information on 
environment.  

- 
 
- 
- 

People living nearby 
the project area. 
Community leaders 
Related agencies 

- 
- 

Provide project information 
Listen to opinions  

 1,000,000 per 
year 

- Meeting twice a 
year 

- March to 
September 

- 
 
- 

Concerns are completely 
clarified. 
Meeting summary at 
least twice a year. 

 6.2 Prepare an annual 
environmental report. 

- Prepare annual environmental reports 
and send to government agencies, local 
government organization, administrative 
organization and general public who are 
interested in the project. 

- 
 
- 
- 

People living nearby 
the project area. 
Community leaders 
Related agencies 

- 
 

Provide project information  200,000 per 
year 

- Once a year - September - Submit a report to all 6 
sub-districts, 1 
municipality 

3)  Operation phase 3/               

1 Public health               

  1.1 Mobile medical unit - Establish a mobile medical unit to the Sub 
district once per year.  

- People living nearby 
the project area. 

- Promote community health  700,000 per 
year 

- Once a year 
covering 
6 subdistrict and 
1 municipality 

- February to May - Participants is not less 
than 500 people. 

 1.2 Prevention project - Promote disease prevention guidelines, 
such as promoting exercise of the 
community and providing knowledge 
management on nutrition. 

- People living nearby 
the project area. 

- Promote community health  350,000 per 
year 

- Once a year 
covering 
6 subdistrict and 
1 municipality 

- October - Participants is not less 
than 200 people. 
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Table 2.12-1 
Public relations and mass relations plans 

 

Activity Details Target Group Objective 
 funds5/ 
(baht) 

Duration/ 
frequency 

Operation period Success Index 

 1.3 Joint development of the 
Ratchaburi Center Hospital 

- Support the development of hospitals at 
Ratchaburi Center to be sufficient and 
ready for supporting patients in Ratchaburi. 

- Ratchaburi Center 
Hospital 

- Able to support the health services 
of communities appropriately. 

 1,000,000 per 
year 

- Once a year - January - Ratchaburi Center 
Hospital is well equipped 
to properly 
accommodate patients in 
Ratchaburi.  

2 Education               

 2.1 Community development 
scholarships 

- Collaborate with the Office of the 
Education and study demands of the 
community to provide appropriate 
scholarships such as grants for primary, 
secondary, tertiary students or as an 
ongoing scholarship.  

- Local children, 
youth and students 

- 
- 

Increase educational 
opportunities 
Promote education 

 1,000,000 per 
year 

- All year - January to 
December 

- Provide suitable 
scholarships for 
communities in 6 Sub 
districts and 1 
municipality 

 2.2 Teacher network for the 
development 

- Establish a network of teachers in 6 sub-
districts and 1 municipalities in order to 
be able to exchange knowledge and 
convey the benefits to the development 
of education in the area, including 
develop the knowledge and abilities of 
teacher personnel in the area. 

- Teachers of 6 sub-
districts and 1 
municipality 

- Develop an education in the area  500,000 per 
year 

- Once-twice a year - February to 
March or any 
period that the 
education 
institution is 
avaliable  

- Participants were more 
than 80% satisfied. 

3 Sport               

 Promote traditional sports of the 
community  

- Together with the community to create 
annual traditional sports project in the 
area. 

- People living nearby 
the project area. 
 

- 
- 
- 

Promote exercise 
Promote community health 
Build good relationships with the 
community 

 480,000 per 
year 

- Once a year  November - Participants is not less 
than 100 people in each 
year. 

4 Communication Relations               

 4.1 Neighbor Project - Let the community visits the power plant 
to enhance knowledge and understanding 
on the power plant operation. 

- People living nearby 
the project area. 
 

- Build knowledge and 
understanding on the power 
plant operation. 

  1,050,000 per 
year 

- At least 3 times 
per year 

 January to 
December 

- Satisfaction survey have 
an assessment of more 
than 80% 

 4.2 Support activities and 
organize public relations 
activities with the media  

- Support media activities on various 
occasions and arrange relations activities 
with the media, including support 
capacity building activities for local media. 

- Local media - 
 
 
- 

Build knowledge and 
understanding on the power 
plant operation 
Build capacity for local media 
 
 

 800,000 per 
year 

- All year  January to 
December 

- Local media participate 
more than 20  media  
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Table 2.12-1 
Public relations and mass relations plans 

 

Activity Details Target Group Objective 
 funds5/ 
(baht) 

Duration/ 
frequency 

Operation period Success Index 

5 Community Support               

 5.1 Support organization 
activities in Ratchaburi. 

- Support activities in Ratchaburi/traditional 
activities in the community. 

 Organizations in 
Ratchaburi/ 
community nearby 
the project 

- 
 

Build a good relationship and 
support the social responsibility.  

 1,000,000 per 
year 

- All year - January to 
December 

- Participating in or 
supporting provincial 
activities at least 2 times.  

 5.2 Allocate budget to 
communities  

- Allocate budget for the community 
development according to the objectives 
of each area by establishing guidelines for 
budget use, establishing of community 
committees for each district to consider 
the use of the budget for the most 
benefit of the community as well as 
reporting results of using the budget. 

- 
 
- 
 

People living nearby 
the project area. 
Community leaders 
 

- 
- 
- 

Carry on the tradition 
Build a good relationship 
Develop community 
 

 8,500,000 per 
year  
and will 
increase for 
every 5 years 
by 10 

- All year  January to 
December 

- 
 
 
- 

Participate in community 
activities of 6 sub-
districts, 1 municipality 
Budget report 

6 Environment               

 6.1 Environmental inspection of 
Hin Kong Power Plant 

- Organize a meeting or study visit of the 
environmental inspectorate of Hin Kong 
Power Plant which consists of 
representatives from government 
agencies, public, local government 
organization, administrative and the 
power plant to be responsible for 
monitoring various information on 
environment.  

- 
 
- 
- 

People living nearby 
the project area. 
Community leaders 
Related agencies 

- 
- 

Provide project information 
Listen to opinions  

 1,000,000 per 
year 

- Meeting twice a 
year 

 March to 
September 

- 
 
- 

Concerns are completely 
clarified. 
Meeting summary at 
least twice a year. 

 6.2 Prepare an annual 
environmental report. 

- Prepare annual environmental reports 
and send to government agencies, local 
government organization, administrative 
organization and general public who are 
interested in the project. 

- 
 
- 
- 

People living nearby 
the project area. 
Community leaders 
Related agencies 

- 
 

Provide project information  200,000 per 
year 

- Once a year  September - Submit a report to all 6 
sub-districts, 1 
municipality 

Remark : 1/ Before construction period starts in  B.E. 2563 and ends in May B.E. 2564 
    2/ Construction period starts in B.E. 2564 and ends in B.E. 2566 (3 years duration) 

    3/ Operation period start in B.E. 2567 

   4/  During construction period, due to Covid- 19, the project will cooperate with Mobile Medical Unit and local public health organization to prevent the spread of Covid-19 via providing masks and hand cleaning gel to the citizens 

   5/  Activities and funds may vary year by year in accordance to the discussion and agreement with the community.
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  1) Public health such as portable medical unit, sport activity, public health 
construction/equipment and other public service including donation by request, 
  2) Education and youth development such as scholarship, food and 
nutrition fund, training support, and educational open house. Furthermore, the project has 
support local people to work in their homeland by giving sponsorship for career 
improvement, and giving opportunity for youth people to work in the business path of the 
project, 
  3) Sport such as sponsorship for local traditional activity or sport 
equipment,  
  4) Public relation such as maintaining good relationship with local 
communities, 
  5) Environment such as setting environmental monitoring committee and 
training activity, and 
  6) Community sponsorship and governmental sponsorship by donation for 
traditional activities such as children’s day, new year party, royal family’s ceremony and redcross 
festival including reparing public buildings such as schools, temples, hospital, etc.  
 
 (2) Complaint case receiving 
  In case of communities affected by project operation, complaint case 
receiving could be performed by various channels such as phone call, fax, or project staffs. 
The public relation unit will reponses back to the complainer within 1 day to inform 
solving procedures within 7 days (if the problem doesnot caused by the project), before 
informing again after the problem is solved. Complaint case receiving diagram was shown 
inthe figure 2.12-1.  
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Remark : complaints mean complains from the citizen in the proximity area that receive troubles and annoyance to 
living quality, health, sanitary and safety, and environment from the project 

Figure 2.12-1  Flow chart showing complaints procedure 
 

Receive complains and fill in complaint form 

Complaint Center 
Investigate the cause and notify the complaint 

(notify to complaint within 24 hours and report progress every 2 days) 

 

Meeting to find the cause. Create measures to fix and prevent the problem 
from reoccurring. Assign the assignee to carry out the solution. If unable to 

fix within 24 hours, have to inform the complainant on progress every 2 days 

Present to executive for assignee to 
proceed and fix the problem 

 

Proceed to fix the problem 

 

 Meeting to inform the operating team. Create a report compiling 
the information (analyse the cause and monthly assessment) 

 

Complainant 

Complainange 

signs 

completion 

form 

 

Report within 24 hours 

Refuse to be record in 
the form 

Accept 

Compnay 

Assignee 

Executive 

Executive 

Assignee and complainant 

examine and inspect the problem 

Assignee and complainant 

examine and inspect the problem 

 

Assignee 

Via telephone, tax, or contact 

CSR officer 

Operation Steps Responsible party 
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Source : Hin Kong Power Co.,Ltd, B.E. 2563 
 
Figure 2.12-1 (cont) Flow chart showing emergency complaints  
                              of Hin Kong Power Co.,Ltd 

 
 
 
 
 
 
 
  

24 hour 

Complainant 

Complaint receving station or Telephone station of Hin 
Kong Power Plant 

 
Present to executive to proceed to fix the 

problem 

Notify the 
complainant of 

the result 

Continiously monitor the investigation 
Summarize and report to local agencies 

Find solution 
within 24 

hours 
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2.13 Green space 
 The project has green space area for plantation around 15,646 sq.m. or 5.18% of 
the entire project area. Those green space areas are used as Protection Strip for 
maintaining environmental quality and safety zone between the project area and 
surrounding community areas ( source:  Problem solving for distancing area between 
industrial zone and community zone in the Map Ta Phut Industrial Area, and Information 
Distribution About Consideration Result of the City Planing Committee According to the 
Article 67 Paragraph 2 of the Royal Thai Constitution, 2553). 
 
 According to the project location, the project is located in the free space 
between the Tri-energy Power Plant, by which; surrounding area are (Layout was shown 
inthe figure 2.13-1); 
 
 North  adjacent to Ban Nongrak (124 houses) which is around 300 m far 

from the project area  
 South  adjacent to Agricultural area and low-density residential area (7 

houses) which is around 30-100 m far from the project area 
 East   adjacent to TECO Power Plant  
 West   adjacent to Agricultural area 
 
 Therefore, buffer zone of the project is using green space for maintaining safety 
area between community zone and the power plant area. The green space also used as 
engineering safety zone, by which; total green space area is around 15,646 sq.m. or about 
5.18% of entire project area. The green space is separated to 3 zones which are 1) zone 
A in the east area of the project occupying area around 10,321sq.m. using plantation 
distance around 2 m. for atleast 3 rows in zigzag pattern, 2) zone B in the west area nearby 
raw water pond of the project occupying area around 4,022 sq.m. using plantation distance 
around 2 m. for atleast 2 rows in zigzag pattern, and zone C in the south area nearby 
fenceline of the project occupying area around 1,303 sq.m. According to zone C is used 
for installing concrete wall, therefore; plantation distance is 2 m. for only 1 row to be used 
as safety area (green space zones were shown inthe figure 2.13-2).  
 
 Furthermore, the east area of the project which is adjacent to the TECO power plant 
and north area nearby the raw water pond are used for plantation without damaging those 
buildings and water ponds. 
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Figure 2.13-1   Image showing the project area 
 
 
 
 

TECO Power Plant 
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Figure 2.13-2  Green area of the project 

Zone A: West side 

Zone B: West side near the 
project’s pond / water source 

Zone C: South side near the 
project’s wall 

Perennial plant area (green area) 

Shrub area (not considered green area) 

Remark: 

Zone D: East side near the TECO Power Plant and the shrub project’s 
water retention pond and raw water holding pond in the North  
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 Plantation detail of the project is summarized by;  
 
 1) Air pollution reduction; potential trees should have thick, broad, oily and 
smooth leaves to adsorb NOx, and SO2 such as the mast tree, eucalyptus, cedar, and 
mahogany, 
 2) Shadow shading and buffer zone; potential trees should be the mast 
tree, and eucalyptus, and 
 3) Decoration; potentiona trees should have beautiful shape or bush such as 
the mast tree, and cedar. 
  The project considered to use trees according to the above purposes for 
plantation in the green spaces. Example of trees are shown in the following table.  
 

Type General characteristic 
The mast tree Tall tree which is resisting to tropical climate. It is popular for 

using as fenceline for blocking wind and sun light  

Cedar Tall tree with small leaves. The tree could be 10-20 m. tall with 
low branches. Leaf is smooth and broad. It has potential to 
adsorb NOx, and SO2 

Mahogany It is medium to large size tree with smooth and broad leaves to 
adsorb NOx and SO2. It is popular for using as fenceline for 
shadow shading and wind blocking 

Wild mango It is medium to large size tree which is around 10-40 m tall 
without shed leaves. It has potential to adsorb NOx, SO2, and 
dust  

Fox tail plam It is plam tree which is easily to grow in sand or loose soil. It is 
resisting to hot climate which has beautiful bush, and popular for 
using as decoration trees 

 
 Furthermore, soil testing in the study area revealed that the area is classified as 
Khaoyoi and Pakthor Series (Kyo&Pth), by which soil property is shown in the following 
table. 
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Soil series Physical property Other property 

Khaoyoi color: grey to brown grey, or redish brown 
soil texture: top layer is loose sand, or loose 
clay  

-  poor to very poor permeability 
-  weak to moderate acid 

Pakthor color: light grey with yellow or brown impurity 
soil texture: top soil is loose soil or silt soil  

-  poor to very poor permeability 
-  weak to moderate acid 

 
 According to soil type, trees to be grown in the green spaces should be resisting 
to the soil stypes. 
 The project has performed plantation plan for green space areas by applying 
fertilizers, removing pest, and maintaining plants in the green spaces by; 
 1) soil modification, fertilizer apllyingh, and using pesticide 
 The project will perform soil improvement and applying fertilizer regularly by 
assigning plantation staffs to use organic fertilizers, and applying pesticide yearly,  
 2) Branches cutting, and pest or grass removing 
 The project will perform branches cutting routinely, and perform pest or grass 
removing yearly, 
 3) Repairing green space 
 In case of damaging trees in the green spaces, the project will perform plantation 
replacing within 30 days by using the same size of trees according to plantation plan,  
 
 4) Watering 
 The project has considered water consumption according to tree type by 
watering plantation area at least 1 time/day during the incubation period by spraying water 
to those plants to avoid any damaging due to water pressure for 1-2 times/day. Water 
supply will be pumped from raw water pond or using water truck for low pressured area. 
The watering will not be performed in a rainy day.   
 
 

************************************* 
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Chapter 3  
Existing environmental 

 

 The consulting company conducted a study of the current conditions of 
natural resources and environmental values. The study area covered areas of  
5  kilometers in the radius from the project area. From the study areas, it consisted of  
6  sub-districts in Mueang Ratchaburi district, Ratchaburi, to cover the project area and 
areas that are expected to be affected by the environment and health from the project 
operation in all aspects. The sconsulting company conducted a comprehensive study of 
4 natural resources and environmental values, in accordance with the guidelines for the 
EIA report for thermal power plant projects of the Office of Natural Resources and 
Environmental Policy and Planning. 
 
 For the study of natural resources and environmental values in all 4  aspects, 
the details were as follows. 
 
3.1 Physical environmental resources 
 
3.1.1 Topography 
   
 (1) Topographical conditions of Ratchaburi Province 
  Ratchaburi locates in the western region of Thailand, regarding to 
geographical division and located in the western central region, according to the 
administrative division of the Ministry of Interior. Ratchaburi locates between the 
latitude 13 degrees 10 minutes north to 13 degrees 45 minutes north and between the 
longitude at 9 9  degrees 1 0  minutes east to 1 0 0  degrees 5 minutes east. It is 
approximately 1 0 0  kilometers away from Bangkok along Petchkasem Road or the 
National Highway No.4 . Ratchaburi  has the Mae Klong River, as a main river flowing 
through the total area which is approximately 45 kilometers in length. Ratchaburi has a 
total area approximately 5 ,19 6 ,372  sq.km., or 3 .2  million rais with following contact 
territory. 
 
  North  connects to Mueang and Tha Maka Districts, Kanchanaburi  
  East connects to Kamphaeng Saen District, Mueang Nakhon Pathom  

District and Sam Phran District, Nakhon Pathom 
Ban Phaeo District, Samut Sakhon, Bang Khonthi 
District and Amphawa District Samut Songkhram 
Province 
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Chapter 5 
Environmental Impact Assessment  

 
5.1 Introduction 
 Environmental impact assessment is the estimation of the magnitude of impact 
that arises from the Project of Hin Kong Power Plant of Hin Kong Power Company Limited. 
The environmental impact assessment covers four aspects during the construction and 
operation periods i.e. physical resources, biological resources, human use values, and 
quality of life values. 
 
 Data of existing environmental conditions of the study area used in the 
assessment are presented in Chapter 3 while the Project details are expressed in 
Chapter 2. Moreover, the Project has collected comments and suggestions of the people 
in the area during the public participation activities, details are shown in Chapter 4, and 
were considered in the assessment. The results were used in the setting of suitable 
environmental impact prevention and mitigation measures and the environmental 
impact monitoring program. 
 
5.2 Criteria for environmental impact assessment and environmental impact 
classification  
 The Consultant has assessed the impact on 3  main factors: 1 )  environmental 
impact, 2 )  social impact, and 3 )  health impact as shown in Chapter 5 . For the health 
impact study, the study was focused on the key issue that has significant changes in 
environmental or social factors and health determinants, which are further illustrated in 
Chapter 6. The assessment framework is shown in Figure 5.2-1. 
 
 (1) Criteria used in the assessment  
  Environmental impact is the change in condition or value of 
environmental resources in both size and direction from the original state. The 
environmental impact explanation must be performed systematically by using a 
technically recognized technique for classifying impacts and predicts the severity or 
magnitude of the effects as close to reality as possible. The environmental impact arising 
from the Project development can be classified as follows: 
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Figure 5.2-1 Conceptial framework of environmental, social, and health impact assessment  

  

Hin Kong Power Plant Project 

 Environmental Changes 
 Physical resources 
 Biological resources 

 Social Changes 
 Human resources(use) 

value 
 Quality of life value 

 Positive Health Impacts Negative Health Impacts 

Environmental and Health 

supporting measures 

Environmental and 
Health impact 
reducation and 

protection measures 

 Environmental Determinants Social Determinants 

Details shown in 
chapter 6 

Health Impacts 

Environmental and 
health impact 

monitoring measures 
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  1) Identification of origin and impacts  
   The study considered the Project's operational activities on the 
impact or change in the condition of resources and the current environmental quality in 
aspects i.e., physical resources, biological resources, human use values, and quality of 
life values, with regard to the capacity to withstand the effects of the current 
environment. 
 
  2) Impact assessment  
   It is an assessment of the nature or severity of the impact that is 
expected to occur which can use both qualitative and quantitative methods in describing 
the effects of various impacts, include the following:  
   (a) Nature of impacts i.e., positive-nagative, direct-indirect, and 

cumulative impact, 
   (b) Magnitude of impacts i.e., high, medium, and low, 
   (c) Extent i.e., spatial scope, dispersion, and radius of impact 
   (d) Duration i.e., short term and long terma, 
   (e) Reversibility  
   (f) Likelihood of impacts  
 
  3) Assessing the level of significance of impact  
   Appropriate methods and criteria must be selected for the 
assessment of the significance of the impact. The Consultant selected the scaling 
method in coupling with a matrix to assess the significance of the impact.  
 

Significance = Characteristics x Importance 

 
   (a) Assessing of characteristics or severity of impacts  
    a) The assessment of characteristics or severity of impacts 
considers magnitude, extent, and duration of impacts by employing the criteria shown 
in Table 5.2-1. 
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Table 5.2-1 
The Assessment and Scoring of Environmental Impact’s Severity and 

Characteristics 
 

Level Definition Score 

Magnitude1/ 

High - 
- 

Above criteria or standard limits set by law  
Causes structural changed of the environmental conditions or the 
ecosystems  

3 

Medium - 
 
 
- 

Is at a level approaching the criteria or standard set by law (still within 
the criteria or standard) 
There is a change in some factors of the environment or the ecosystems, 
but no structural changes  

2 

Low - 
- 

Still within the criteria or standard set by law 
Causes little changed  

1 

Extent1/ 

High - 
- 

Widely spread  
National/international level  

3 

Medium - Out of the Project area but still in the limited area  2 

Low - Within the Project area  1 

Duration1/ 

High 
(long term) 

- 
- 

The impact persisted after the Project is closed  
Long periods (e.g., more than 15 years) or permanent (irreversible)  

3 

Medium - 
- 

The impact is on the Project operation period  
Moderate periods (e.g., 5 - 15 years) or reversible over time  

2 

Low 
(short 
term) 

- 
- 

The impact is shorter than the operation period  
Short period (e.g., 0-5 years) or quickly reversible 

1 

The score of characteristic or severity of the impact = (magnitude x extent x duration)   

Remark: 1/ Consider as appropriate for each issue  

Source : adapted from Nigel (2003), Sippe (1999) and United Nations University (2007) 
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    b) Compare the characteristics and severity score with the criteria 
and the score ranges as shown in Table 5.2-2. 
 

Table 5.2-2 
The Assessment and Scoring of Impact’s Severity and Characteristics 

 
Multiplication result 
of characteristic or 
severity of impact1/ 

Level Definition Score 

9-27 High High impacts and can cause a consequential impact 
that requires strict preventive and mitigation measures  

3 

4-8 Medium Moderate impacts or can cause changes in a 
moderate level 

2 

1-3 Low Low impacts or can cause changes at a low level  
 

1 

Remark: 1 /Multiplication results from Table 5.2-1  

 
   (b) Assessing of importance of impact  
    The importance of impact was considered from the degraded 
value of resources and the environment or loss of opportunity to use resources, scoring 
criteria are shown in Table 5.2-3. 
 

Table 5.2-3 
The Asessement and Scoring of Impact’s Importance 

Level Definition Score 

High - 

- 

- 

Disturbing the pristine areas which have conservation value  

Destroying rare or endangered species  

It is an area of national/international importance 

3 

Medium - 

- 

Disturbing areas with potential for conservation value or as a resource 

It is an area of local/regional importance  

2 

Low - 

- 

Disturbing degraded areas or general areas with little conservative value 

It is an area with common ecological characteristics  

1 
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  (c) Assessing the level of significance of the impact  
 
    a) The significance of impact was assessed using the matrix as 
shown in Table 5.2-4 by considering the results of the assessment of the characteristic 
or severity of the impact and the significance of the impact. It consists of two steps: step 
1) assessing of characteristic or severity of the impact and step 2) assessing of importance 
of the impact.  
    b) The results of the assessment of the significance of the impact 
will lead to an analysis of the need for defining environmental impacts prevention and 
mitigation measures as shown in Table 5.2-5. 
 

Table 5.2-4 
Assessing the Importance of Environmental Impact using Matrix 

 

Order of importance of 
environmental impacts  

Characteristic and severity 
Low Medium High 
1 2 3 

Importance 

low low low medium 
(1) (1) (2) (3) 

medium medium medium high 
(2) (2) (4) (6) 

high medium high high 
(3) (3) (6) (9) 

 
Table 5.2-5 

Definitions of Order of Importance of Environmental Impacts 
Level of 

importance 
Score Definition 

High 6-9 Has a high level of impact and can cause consequential impacts which 
cannot be prevented and mitigated with any measures or it is difficult or 
not worthwhile  

Medium 3-4 Create changes that can affect the value of resources, nature,  and the 
environment, prevention and mitigation measures and monitoring are 
additionally required from normal measures  

Low 1-2 Create change without reducing the value of natural resources and the 
environment, the impacts can be easily prevented and mitigated with common 
operations or measures  
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  For the Hin Kong Power Plant Project of Hin Kong Power Company Limited, 
the design standards and operating patterns as well as environmental management are 
set by considering environmental impacts and safety of all stakeholders as detailed in 
Chapter 2. Any action, however, will inevitably have an impact on the environment. The 
magnitude of environmental impact depends on the existing environmental conditions 
and the current problems of the area. Therefore, the forecast and assessment of the 
impact from this Project, the Consultant, therefore, analyzes the impacts that may arise 
from the project activities in conjunction with the current environmental conditions of 
the study area (Chapter 3). The assessment covers four aspects i.e., physical resources, 
biological resources, human use values, and quality of life values. Comments, 
suggestions, and concerns of the local residents received from the public participation 
activities were carried out in parallel in the process of study as detailed in Chapter 4. 
The Consultant has taken into account the assessment issues completely and answered 
the concerns of the public to lead to the formulation of appropriate environmental 
impacts prevention and mitigation measures as well as environmental impact monitoring 
program. 
 
 (2) Issues to be carried out for the detailed health impact assessment  
  The Consultant determined the issues that were used to assess the health 
impact of the Project in detail by considering the results of the environmental and social 
impact assessment of the Project. The criteria for the selection of significant impacts were 
two levels, medium, and high levels, to assess the health effects in more detail that is 
presented in Chapter 6. 
 
  Issues that were used for health impact assessment are as follows: 
 

Level of 
importance 

Score Definition 

High 6-9 Has a high level of impact and can cause consequential impacts which 
cannot be prevented and mitigated with any measures or it is difficult 
or not worthwhile  

Medium 3-4 Create changes that can affect the value of resources, nature, and the 
environment, prevention and mitigation measures and monitoring are 
additionally required from normal measures  
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5.3 Guidelines for environmental impact assessment  
 
5.3.1 Impact on physical resources  
 
5.3.1.1 Impact on topography, geology, and soil resources  
 
 (1) Impact on topography  
  The topography of Ratchaburi Province can be divided into 4  types: high 
mountain areas, plateau area, lowland area, and lowland plains. The area where the 
Project is located, arranged in the plain area. In the construction of the Project, it is 
necessary to adjust, fill, and level the land area to suit the construction activity. The 
Project will fill the soil approximately 0 . 5  meter high from the original ground level in 
order to be equal to the current TECO power plant level. Soil filling of the Project uses the 
soil balance principle within the Project area by bringing soil from the excavated area to be 
used for filling in normal areas. These soils will be used to cover the entire Project area. 
   During the operation period of the Project, there are no activities that 
cause changes in the topography in the Project area. Since the adjustment and 
preparation of the site have been done and completed only during the construction 
period, hence, the operation of the Project does not cause any impact on the 
topography.  
  Therefore, the impact on topography during both construction and operation 
periods is at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 3 (3) = 1 1 1 low 
 
 (2) Impact on geology and earthquake  
  Geological features of Ratchaburi Province consist of high mountains in 
the west of the area and mountains and hills with descending heights in the middle. It 
consists of solid rocks that are approximately 570 to 66.4 million years old, approximately 
40% of the area. The rest 60% are flat areas, including foothills and flood plains that 
cover the east and the north of the province. The rocks found in Ratchaburi Province are 
composed of sedimentary, metamorphic, and igneous rocks. Considering the activities of 
the Project during the construction period found that there is no activity to alter the 
shale in the area. Therefore, there is no significant impact on the geological structure 
level. Therefore, the impact is expected to occur at a low level. 
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  For the impact on the earthquake, it was found that the Project area is 
located at Hin Kong Subdistrict, Mueang Ratchaburi District, Ratchaburi Province. It is an 
area where no active fault is found. The closest fault to the Project is the Three Pagoda 
Fault, the fault began to appear in Burma to the Thai border at the Three Pagoda Pass. 
The total length is approximately 200  kilometers and is approximately 15  kilometers 
from the Project. From the Thailand earthquake disaster map data according to the 
Thailand Earthquake Disaster Map, October 2013 issue of the Department of Mineral 
Resources, it was found that the Project is located in a relatively high-risk area (V), 
magnitude 5 mercury or earthquake magnitude 4.0-4.9. With this magnitude, people can 
be noticed, panic, crockery falls, windows crumble, and unstable items can be collapsed. 
However, the buildings of the Project have been designed to comply with the Building 
Control Act B.E. 2522 (1979). 
 
   Therefore, the impact on earthquakes during both construction and 
operation periods is at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 3 (3) = 1 1 1 low 
 
 (3) Impact on soil resources  
 
  1) Construction period 
   The Project area is located on Khao Yoi and Pak Tho soil series (Kyo 
& Pth). These series of soils have characteristics and properties of slightly poor to poor 
drainage levels. They are deep soils while the topsoil is loam or sandy loam. The colors 
vary from brownish gray to brown or reddish-brown. It is a slightly acidic soil (pH 6.0-6.5). 
The lower soil is sandy loam or loamy clay. 
   However, the Project location is in the empty area of the group of 
companies in which the development will change the area conditions to support the 
operation of the Project. For the impact on soil resources, the Project activities are 
landfilling in the area using the existing soil in the Project area. From the results of soil 
quality analysis in the Project area, it was found that all soil quality was in accordance 
with the Notification of the National Environment Board No. 25, B.E. 2547 (2004) issued 
under the National Environmental Quality Promotion and Conservation Act. B.E. 2535 
(1992), on Soil Quality Standards. This standard is soil quality standard used for other 
than residential and agricultural purposes. 
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   For oils used in machinery and equipment in which the Project will use 
in small quantities, the Project shall store oil in a tank in a concrete floor area. If there is 
a leak, absorbent material will be used to clean. Hence, the chance of land contamination 
with hazardous substances is low.  
 
  2) Operation period 
   Activities that may affect soil resources include chemicals, waste, and 
storage of spare fuel (diesel), The project shall perform correctly according to technical 
principles. The details are summarized as follows: 
 
   (a) Diesel (for an emergency)  
    The Project shall prepare two cylinder tanks in the area of the 
Project (valid for 3 days), which will store no more than 90% of the tank volume. There 
is a concrete bund wall around the tank. In the case of an oil spill, the concrete bund 
wall will have sufficient capacity to contain all spilled oil. This is in accordance with the 
Ministerial Regulation on Oil Depots of the Ministry of Energy. The oil tanks must be 
stable and strong and meet the accepted standards with an endorsement from a 
practitioner of the controlled engineering profession or other person prescribed by the 
Minister. Besides, the Project shall install an oil separator to accommodate rainwater that 
may be contaminated with oil in the area where there is a potential oil leak. Moreover, 
the quality of treated water must have the oil and grease content of lower than 5 
milligrams/liter. 
 
   (b) Chemical  
    Most of the chemicals and additives used in the project are anti-
scale and sludge protection chemicals for boilers and cooling systems. Chemicals used 
in the Project do not have properties that are extremely dangerous. For chemical storage, 
they will be classified according to their chemical properties and utilization. The liquid 
chemicals will be kept in an area with providing a concrete bund wall with sufficient 
capacity to handle the largest amount of leakage of the chemical contained in the 
container. Inside the concrete bund wall around the chemical storage area, there is a 
concrete track around it with a sump in case of a leak before being pumped into the 
tank and sent for disposal by the authorized agency. Moreover, the Project shall provide 
chemical safety information (SDS Board) for the speedy and appropriate handling of 
spilled chemicals. 
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   (c) Waste  
    The waste generated from the Project will be collected in the 
waste collection area locates within the building. Waste shall be separated as general 
solid waste storage and industrial waste storage area before sending it to waste disposer 
that has been authorized by the Department of Industrial Works to dispose of. 
 
   Considering the fuel and chemical storage of the Project found that 
waste shall not be stored on the area in contact with the soil. The Project will store 
waste in a building with a concrete floor. In the event of a spill, there is no opportunity 
to come into contact with the soil and become contaminated. Besides, the Project shall 
perform correctly according to academic principles. Therefore, there is no contamination 
from fuel, chemicals, and waste storage of the Project. 
 
   Therefore, the impact on soil resources during construction and 
operation periods of the Project is expected to occur at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

2 1 2 (4) = 2 1 2 low 
 
5.3.2 Impact on air quality  
 Assessing air quality impacts was performed according to the mathematical 
modeling approach as summarized in Table 5.3.2-1, details are as follows: 
 
 (1) Model selection 
  The Consultant considered using the AERMOD mathematical model, 
19191 version, the latest version required by the U.S. EPA.  
 
 (2) Emission rate determination 
  The Project is not located in the pollution control area of Rayong 
Province. The results of the ambient air quality measurement in the study area have NO2 
and SO2 values not exceeding 80% of the ambient air quality standard.  
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 (3) Source information 
 
  1) Construction period 
 
   (a) Construction activities in the Project area  
    The construction period of the Project is approximately 33 - 44 
months. There is a period of construction activities that may cause impacts on air 
pollution i.e., land adjustment and foundation work which is a source of pollution. The 
period of area adjustment and foundation work is approximately 12 months. 
 
   (b) Raw water and wastewater pipelines installation activities of 
the Project  
    Raw water and wastewater pipeline installation of the Project will 
take about 10 months. Before the installation, the old raw water pipeline must be moved 
out. Construction activities that may cause impacts on air pollution include area 
adjustments, excavation for open-cut installation, use of machinery, and pipeline 
covering. These are classified as area sources of air pollution. 
 
   (c) Pollution from equipment and machinery used in construction  
    The Consultant used emission factor data from Air Emission 
Calculations and Methodology of the Virginia Department of Mines Minerals and Energy, 
2015 to calculate the pollutants generated from construction activities within the Project 
site and the installation of raw water and wastewater pipelines of the Project as shown 
in Table 5.3.2-2. 
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Table 5.3.2-1 

Methods for Assessing Air Quality Impact by using Models to show the Spreading of Air Pollution 

 

Principles of air quality impact assessment  Operation 

1. Model selection - The Consultant considered using the AERMOD mathematical model, 1 9 1 9 1  version, the latest version required by the 

U.S. EPA.  

2. Emission rate determination - The Project is not located in the pollution control area of Rayong Province. The results of the ambient air quality 

measurement in the study area have NOx and SO2 values not exceeding 80% of the ambient air quality standard. 

3. Source information Construction period 

- Construction activities in the Project area are approximately 33-42 months. There is a period of construction activities 

that may cause air pollution impacts i.e., land adjustment and foundation work. These are classified as area sources of 

air pollution.  

- Raw water and wastewater pipeline installation of the Project will take about 10 months. Construction activities that 

may cause impacts on air pollution include area adjustments, excavation for open-cut installation, use of machinery, and 

pipeline covering. These are classified as area sources of air pollution. 

- The Consultant used emission factors from Air Emission Calculations and Methodology of the Virginia Department of 

Mines Minerals and Energy, 2015 to calculate machine-generated pollutants as shown in Table 5.3.2-2. Land excavation 

activity was based on the US EPA “Compilation of Air Pollution Emission Factors” data publication NO.AP-42 (1995). Total 

suspended particulate (TSP) is approximately 1.2 tons/acre/month or 0.000114 gram/square meter/second. Considering 

the characteristic of the soil in the Project area is sandy loam, particulate matter with a diameter of smaller than 10 

microns is 30-70 percent, about 0.42 tons/acre/month or 0.0000496 gram/square meter/second 
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Table 5.3.2-1 

Methods for Assessing Air Quality Impact by using Models to show the Spreading of Air Pollution 

 

Principles of air quality impact assessment  Operation 

(http://www.garrison.hawaii.army.mil/sbctEIS/feis/ Appendices/Appendix%20G2.pdf). The construction activity is 

scheduled only during 8:00 - 17:00 o’clock. 

 - Variation coefficient; Assessing the 1-hour average and 1-year average concentrations of atmospheric nitrogen dioxide 

by distance was performed according to the Final Localized Significance Threshold Methodology, South Coast Air Quality 

Management District, July 2008. 

Operation period 

- The source of air pollution is the two boiler stacks of the Project which are considered as the point source of air pollution, 

the emission rate of the Project is shown in Table 5.3.2-3. 

- The Consultant calculated the emission rate of particulate matter with a diameter of smaller than 1 0  microns and the 

emission rate of particulate matter with a diameter of smaller than 2.5 microns. In the case of using natural gas fuel, the 

calculation employed the information from Emission factors for uncontrolled gas turbines natural gas engines from the 

National Pollutant Inventory Emission Estimation Technique Manual for Combustion engines Version 3 . 0  June 2 0 0 8 . In 

the case of using diesel fuel, the Consultant used comparative data of particulate matter with a diameter of smaller than 

1 0  microns, and proportion of total suspended particulate to particulate matter with a diameter of smaller than 2.5 

microns from the Appendix B.2 Generalized Particle Size Distributions AP-42 of the U.S.EPA. 

- The coefficient of variation in assessing the highest 1 - hour average and one-year average concentrations of nitrogen 

dioxide in the atmosphere from the predictive results of mathematical models was based on the U.S. EPA guidelines. 
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Table 5.3.2-1 

Methods for Assessing Air Quality Impact by using Models to show the Spreading of Air Pollution 

 

Principles of air quality impact assessment  Operation 

The default conversion factors used for the assessing of 1 - hour average concentration and 1 - year average concentration 

were 0.8 and 0.75, respectively.  

4. Meteorological information - Meteorological data at Ratchaburi Meteorological Station was used. It is a meteorological station of the Meteorological 

Department, station number 48464, with the location of the station (latitude/longitude) 13 ° 29 '21.5 "N, 99 ° 47' 32.6" E. 

It is the closest meteorological station to the Project. The distance from the Project is approximately 8 kilometers. Three-

hour data basis from 2 0 1 6 - 2 0 1 8  were used, including wind direction, wind speed, temperature, altitude, cloud base 

layer, and the amount of cloud cover. The wind rose is shown in Figure 5.3.2-4. 

- Due to the upper meteorological data of Thailand can be measured by the five stations of the Meteorological 

Department i.e., Chiang Mai, Ubon Ratchathani, Bang Na, Hat Yai, and Phuket Airport. However, not all data is measured 

throughout the year. So, the Consultant used satellite data from Lakes Environmental (AERMOD program provider) by 

referring to the coordinates of Bangna Meteorological Station which is the upper meteorological data monitoring station 

of the Meteorological Department. The station is closest to the study area at (latitude/longitude) 13.65 N, 100.60 E. The 

station number is 99999. Data from 2016-2018 were used by arranging in FSL format with a grid resolution of 4 kilometers 

(50 x 50 kilometers) 

- Meteorological data of the area based on land use characteristics include surface roughness length, Bowen ratio, and 

Albedo value, the Consultant considered land use characteristics from Google Earth imagery in 2 0 1 9 . Land use data 

from the Land Development Department in 2017 were used. The Ratchaburi meteorological station locates 

approximately 8 kilometers from the Project and the land use characters are different from the Project area. Therefore, 
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Table 5.3.2-1 

Methods for Assessing Air Quality Impact by using Models to show the Spreading of Air Pollution 

 

Principles of air quality impact assessment  Operation 

the Consultant prepared data on land use characteristics in the Project area to calculate the surface roughness length, 

Bowen ratio, and Albedo value, according to the Air Dispersion Modeling Guideline for Ontario according to the 

calculation method as shown in Appendix 5-2. The area division for the surface roughness length, Bowen ratio, and 

Albedo value are illustrated in Figure. 5.3.2-5 and Figure 5.3.2-6. 

5. Receptor and terrain elevation 

information 

- The Consultant used the Unversity Transverse Mercator (UTM) geographic coordinates and the standard and global 

morphology, WGS84. 

- The Consultant used altitude data of the study area from SRTM at the resolution of 3-Arc Second (90 x 90 meters). 

- Assessing impact from the Project’s activities include construction activities in the Project area and activities during the 

operation period. The Consultant defined the study area of 20 x 20 kilometers by using two types of grids (Figure 5.3.2-

7 ) :  1 )  uniform cartesian, the same grid, using a resolution of 5 0 0  meters, and 2 )  multi-tier, a non-static grid with the 

Project location as the center point and determines the variable grid resolution for use as a study observation point as 

follows: 2 .1 )  in the Project area, up to a distance of 3 .0  kilometers from the fence line, resolution of 100  meters, and 

2 . 2 ) , distance 3 . 0 - 4 . 0  kilometers, use the resolution of 2 5 0  meters for 21 additional observation points, as shown in 

Table 5.3.2-4 and Figure 5.3.2-8. 

- Assessing of impact from raw water and wastewater pipelines installation activities of the Project, the Consultant defined 

a study area covering an area of 12 x 12 kilometers using a 250 meters uniform cartesian grid as shown in Figure 5.3.2-

9. The additional 10 observation points are shown in Table 5.3.2-5 and Figure 5.3.2-10. 
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Table 5.3.2-1 

Methods for Assessing Air Quality Impact by using Models to show the Spreading of Air Pollution 

 

Principles of air quality impact assessment  Operation 

6. Background concentration - The Consultant monitored ambient air quality two times, the first time was during 12-18 February 2019 and the second 

time was during 10-16 July 2019. Results of ambient air quality monitoring are expressed in Table 5.3.2-6. 

7. Cumulative air pollution concentration 

which indicates the total impact 

- In assessing the impact of total air quality (including background concentration), the Consultant considered the 24-hour 

average total suspended particulate (TSP), the 2 4 -hour average concentration of particulate matter with a diameter of 

smaller than 10 microns (PM-10), and the 24-hour average concentration of particulate matter with a diameter of smaller 

than 2 . 5  microns (PM-2 . 5 ) . For sulfur dioxide and nitrogen dioxide, the Consultant used the highest values from the 

monitoring results to consider in the assessment where the background concentrations were considered. 
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Table 5.3.2-2 
Pollutant Emission Rate from Machines and Construction Equipments 

 

Emission Source 
Horse 
power 

Emission Factor (g/hourse power.hr) 
NOx PM-10 SO2 

Construction Activities in the Project’s Area 
 Water Truck 150 0.670 0.040 0.004 
 Diesel Dump Truck 150 0.670 0.040 0.004 
 Diesel Cement&Mortar Mixers 90 4.190 0.380 0.005 
 Diesel Cranes 200 1.670 0.080 0.004 
 Diesel Bull Dozers 100 2.550 0.310 0.005 
 Diesel Front End Loaders 100 3.940 0.710 0.006 
Raw Water Pipes and Sewage Pipes Installation Activity (open pit installation) 

 Excavator 142 1.070 0.060 0.004 
Raw Water Pipes and Sewage Pipes Installation Activities (Drilling method 
installation) 

 HDD RIg 540 3.660 0.190 0.004 
 Generator 215 3.650 0.190 0.004 
 HDD Mud Pump 600 3.650 0.170 0.005 
Source : Virginia Department of Mines Minerals and Energy, 2015 
 
   (d) Particulate matter from land excavation  
    In the assessing of total suspended particulate (TSP) and particulate 
matter with a diameter of smaller than 10 microns (PM-10)  from the surface opening of 
construction activities in the raw water and wastewater pipelines installation, The Consultant 
used data from the US EPA “Compilation of Air Pollution Emission Factors” data publication 
NO.AP-42 (1995). Total suspended particulate (TSP) is approximately 1.2 tons/acre/month or 
0.000114 gram/square meter/second. Considering the characteristic of the soil in the Project 
area is sandy loam, particulate matter with a diameter of smaller than 10 microns is 30-70 
percent, about 0 . 4 2  tons/acre/month or 0 . 0 0 0 0 4 9 6  gram/square meter/second 
(http://www.garrison.hawaii.army.mil/sbctEIS/feis/ Appendices/Appendix%2 0 G2 . pdf). The 
construction activity is scheduled only during 8:00 -  17:00 o’clock. The air quality impact 
assessment has considered the concentration of particulate matter with a diameter of smaller 
than 10 microns from the use of construction machinery together with the opening of the land 
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surface. However, in assessing the impact on air quality, the Consultant considered using the 
variable emission rate by hour/day function of the AERMOD mathematical model, which can 
assess the impact on air quality, covering the nature of the Project's activities during the 
construction period. 
 
    a) The excavation of the ground surface from construction 
activities in the Project area  
     The Project shall excavate the ground surface to prepare the 
site for the construction, which will be gradually operated which assumes that the 
construction of the Project will open the ground surface area of approximately 3 ,200 
square meters (according to the machine power). 
 
    b) The excavation of the ground surface from raw water and 
wastewater pipelines installation  
     Raw water and wastewater pipelines installation of the Project 
shall be performed with the following techniques: 
 
     - Open cut technique 
      The installation of the Project’s raw water and wastewater 
pipelines is divided into three phases as shown in Figure 5.3.2-1, details are as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.3.2-1 Spacing between pipelines  
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      * Phase 1  installation of the Project’s raw water and 
wastewater pipelines; the Project shall excavate on a part by part basis. Each part is 
approximately 25 meters, the trench is approximately 3 meters wide with an open excavated 
area of 75 square meters. 
      * Phase 2 installation of the Project’s raw water and 
wastewater pipelines and natural gas distribution pipeline installation; the Project will 
perform an excavation for raw water and wastewater pipelines installation in intervals of 
approximately 25 meters, the trench is approximately 3 meters width with an open excavated 
area of 75 square meters, along with excavation for natural gas distribution pipeline installation. 
The Project will excavate on a basis of 50 meters interval with the trench of 1.5 meter width, 
resulting in an excavated area of 75 square meters. The raw water pipeline installation is 
approximately 7 meters from the natural gas distribution pipeline. 
 
      * Phase 3  installation of the Project’s raw water and 
wastewater pipelines together with natural gas distribution pipeline installation; the 
Project will perform an excavation for raw water, wastewater, and natural gas pipelines 
installation in intervals of approximately 25 meters, the trench is approximately 4.9 meters 
width with an open excavated area of 122.5 square meters. 
 
     - Horizontal directional drilling (HDD) technique 
      For the pipeline installation by horizontal directional 
drilling, the Project designed the entry and exit holes to have a size of 4.5 x 4.5 
meters which is 20.25 square meters. 
 
   (e) Variation coefficient  
   The assessment of average 1-hour and average 1-year concentrations 
of nitrogen dioxide by distance was performed according to data from Final Localized 
Significance Threshold Methodology, South Coast Air Quality Management District, July 2008, 
with NO2/ NOx ratio by different distance as shown in the table below. 
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Downwind Distance (m) NO2/NOx Ratio 
20 0.053 
50 0.059 
70 0.064 
100 0.074 
200 0.114 
500 0.258 

1,000 0.467 
2,000 0.75 
3,000 0.9 
4,000 0.978 
5,000 1 

 
  2) Operation period 
 
   (a) Data on air pollution emission rate  
    The sources of air pollution used to predict air quality in this study 
were the 2  boiler stacks of the Project which are considered as point sources (location 
of the boiler stacks is shown in Figure 5.3.2-2). 
 
    The Consultant considered to design the stack in accordance with the 
good engineering practice (GEP) according to the Guideline for Determination of Good Engineering 
Practice Stack Height (Technical Support Document for the Stack Height Regulations) (Revised), 
U.S. Environmental Protection Agency, June 1985. It is calculated as followed. 
      Hg = H + 1.5L 
   Where:  Hg = Approprate height of the stack  
      H = Height of the nearest building  

      L = The smaller value between the building height and 
the widest side of the neighboring building  

 
    As for the surrounding area of the Project's stacks, it was found 
that nearby buildings were located in the south, next to the gas metering station, with a 
building height of approximately 20 meters and a width of 10 meters. There is a boiler 
building in the north with a height of approximately 25 meters and a width of 20 meters. 
From the calculation with the mentioned equation, it can be substituted the equation 
as follows: 
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    The height of the stacks of the Project is 60 meters, which is 
according to the design of the appropriate stacks. Therefore, the Consultant did not 
assess the impact of the downwash phenomenon.  
     The Project uses two types of fuel, natural gas, and diesel. In 
normal operation, the Project will use natural gas as primary fuel except in the event of 
an emergency when natural gas distributors are unable to deliver natural gas to the 
Project, therefore, the Project needs to use diesel as a fuel. The Project shall reserve 
diesel which can be used not more than 3  days (according to the reserve quantity). It 
will depend on the halt plan for the repair of the natural gas distribution system or the 
improvement of the gas network system of the natural gas supply and wholesaler 
licensee. In such a case, the Project will be notified at least 180 days in advance (except 
in the case of an emergency and in the event that affects the safety and stability of the 
gas distribution system). The halt shall be performed annually in which there will be a 
different number of days to natural gas distribution. 
     From the consideration of the power plants that have been 
operational by the group of companies with similar operating characteristics to the Hin 
Kong Power Plant Project, namely Ratchaburi Electricity Generating Power Plant of 
Ratchaburi Electricity Generating Company Limited, located at 1 2 8  Village Moo 6 , 
Pikulthong Subdistrict, Mueang Ratchaburi District, Ratchaburi Province. The power plant 
also uses natural gas as the primary fuel which is supplied from the western gas field 
(Myanmar). The power plant has 4 reserve diesel tanks with a capacity of approximately 
17 ,000  cubic meters, with an installed capacity of 2 ,175  megawatts, commercially 
operational since 2002  or for a period of 18  years. Details of electricity generating by 
using diesel fuel (over the past 5 years data) are as follows: 
 
  - April 2015, operated the diesel power generator for about seven days (due to 
the annual halt of Yadana and Zawtika natural gas fields of Myanmar), 
  - February 2016, operated the diesel power generator for about five days, and 
  - 2017-2019, there was no diesel power generation. 
 
     In the future, Thailand will connect to the east and west gas 
distribution pipelines network of the country. If the gas distribution system on either side 
has a plan to stop supplying natural gas, the other side will be able to supply natural 
gas to the power plant. Hence, Hin Kong Power Plant has a lower frequency to use diesel 
fuel than the past statistics of the Ratchaburi Power Plant. 



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 5-23 Consultant of Technology Company Limited 

    The control of the air pollution emission rate of the Project is 
shown in Table 5.3.2-3. 
 
   Air pollution emissions rate of the Project used in the air impact 
assessment are shown in Table 5 . 3 . 2 - 4 .  In addition, the Consultant calculated the 
emission rate of particulate matter with a diameter of smaller than 10 microns and the 
emission rate of particulate matter with a diameter of smaller than 2.5 microns. In the 
case of using natural gas fuel, the emission factors for uncontrolled gas turbines natural 
gas engines data were from the National Pollutant Inventory Emission Estimation 
Technique Manual for Combustion engines Version 3.0, June 2008. In the case of using 
diesel fuel, the ratio of total suspended particulate to particulate matter with a diameter 
of smaller than 10  microns and the ratio of total suspended particulate to particulate 
matter with a diameter of smaller than 2.5 microns from the USEPA's Appendix B.2 
Generalized Particle Size Distributions AP-42  was used (an example of an emission rate 
calculation is shown in Appendix 5 -1). 
  
   (b) Variation coefficient  
    The assessing of the highest 1-hour average and one-year average 
concentrations of nitrogen dioxide from the mathematical modeling results was 
considered according to the U.S. EPA as follows:  
    a) The highest 1 - hour average concentration used the default 
conversion of 0.8 
    b) The highest 24-hour average concentration used the default 
conversion of 0.75  
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 Figure 5.3.2-2  location of the boiler stacks  

Location of the boiler stacks  

TECO entrance/exit 

TECO-HK joint entrance 
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Table 5.3.2-3 
Air pollution emission rate from the Project’s boiler stacks 

Occasion 
Chimney’s Size Emission Details Concentration1/ Emission Rate 

Height Diameter Temperature Gas Speed %O2 Moisture Flow Rate1/ NOX SO2 TSP NOX SO2 TSP 
(m) (m) (K) (m/s)   (Nm3/s) (ppm) (ppm) (mg/Nm3) (g/s) (g/s) (g/s) 

1. Full Load (Natural Gas)  
 - HRSG Stack Unit 1 60 7.34 354 24.2 11.7 1.08 734.9 59 10 20 59 13.9 9.7 
 - HRSG Stack Unit 2 60 7.34 354 24.2 11.7 1.08 734.9 59 10 20 59 13.9 9.7 

Total 118 27.8 19.4 
2. . Full Load (Diesel)3/ 
 - HRSG Stack Unit 1 60 7.34 380 27.5 13.4 1.12 744.4 99 20 35 81.4 22.9 14 
 - HRSG Stack Unit 2 60 7.34 380 27.5 13.4 1.12 744.4 99 20 35 81.4 22.9 14 

Total 162.8 45.8 28 
3. Minimum Generation Load (Natural Gas) 
 - HRSG Stack Unit 1 60 7.34 345 15.6 12.3 1.07 488.2 59 10 20 36.7 8.6 6.1 
 - HRSG Stack Unit 2 60 7.34 345 15.6 12.3 1.07 488.2 59 10 20 36.7 8.6 6.1 

Total 73.4 17.2 12.2 
4. Minimum Generation Load (Diesel3/ 
 - HRSG Stack Unit 1 60 7.34 379 22.6 13.3 1.12 612.8 99 20 35 67.8 19.1 11.7 
 - HRSG Stack Unit 2 60 7.34 379 22.6 13.3 1.12 612.8 99 20 35 67.8 19.1 11.7 

Total 135.6 38.2 23.4 
Power Plant’s standard value in case of using natural gas2/ 120 20 60 - - - 

Power plant’s standard value in case of using diesel2/ 180 320 120 - - - 
Remarks: 1/ Actual conditions: actual temperature, actual pressure, actual excess oxygen, and wet basis 
 2/ Emission standard according to the Notification of the Ministry of Industry B.E. 2547 (2004) on air emission standard for production or transmission of electric power (for a new power 

plant that received a license to operate after 1 October 2004) and the notification of the Ministry of Natural Resources and Environment B.E.2552 (2009) on the emission control 
standards from new power plants. 

 3/ In the event of an emergency that the natural gas cannot be supplied to the Project only, the Project will use diesel as a reserve fuel for not more than 3 days each time.  
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Table 5.3.2-4 
Air pollution emission rate from the Project that was used in the assessment of air pollution impacts   

Occasion 

Chimney’s Size Emission Details Concentration1/ Emission Rate 

Height Diameter Temperature 
Gas 

Speed 
%O2 Moisture 

Flow 
Rate1/ 

NOX SO2 TSP NOX SO2 TSP PM-104/,5/ PM-2.54/,5/ 

(m) (m) (K) (m/s)   (Nm3/s) (ppm) (ppm) (mg/Nm3) (g/s) (g/s) (g/s) (g/s) (g/s) 

1. Full Load (Natural Gas)  

 - HRSG Stack Unit 1 60 7.34 354 24.2 11.7 1.08 734.9 59 10 20 59 13.9 9.7 1.48 1.48 

 - HRSG Stack Unit 2 60 7.34 354 24.2 11.7 1.08 734.9 59 10 20 59 13.9 9.7 1.48 1.48 

Total 118 27.8 19.4 2.96 2.96 

2. . Full Load (Diesel)3/ 

 - HRSG Stack Unit 1 60 7.34 380 27.5 13.4 1.12 744.4 99 20 35 81.4 22.9 14 13.44 12.6 

 - HRSG Stack Unit 2 60 7.34 380 27.5 13.4 1.12 744.4 99 20 35 81.4 22.9 14 13.44 12.6 

Total 162.8 45.8 28 26.88 25.2 

Power Plant’s standard value in case of using natural gas 2/ 120 20 60 - - - - - 

Power plant’s standard value in case of using diesel 2/ 180 320 120 - - - - - 
Remarks: 1/ Actual conditions: actual temperature, actual pressure, actual excess oxygen, and wet basis  
 2/ Emission standard according to the Notification of the Ministry of Industry B.E. 2547 (2004) on air emission standard for production or transmission of electric power (for a new power 

plant that received a license to operate after 1 October 2004) and the notification of the Ministry of Natural Resources and Environment B.E.2552 (2009) on the emission control 
standards from new power plants.  

 3/ In the event of an emergency that the natural gas cannot be supplied to the Project only, the Project will use diesel as a reserve fuel for not more than 3 days each time. 
 4/The emission rate of particulate matter with a diameter of smaller than 10 microns and the emission rate of particulate matter with a diameter of smaller than 2.5 microns in the cause 

of using natural gas used data from the Emission Factors for Uncontrolled Gas Turbines Natural Gas Engines from National Pollutant Inventory Emission Estimation Technique Manual 
For Combustion Engines Version 3.0, June 2008  

 5/ The emission rate of particulate matter with a diameter of smaller than 10 microns and the emission rate of particulate matter with a diameter of smaller than 2.5 microns in the cause 
of using diesel fuel used the comparative data of the ratio of total suspended particulate to particulate matter with a diameter of smaller than 10 microns and the ratio of total 
suspended particulate to particulate matter with a diameter of smaller than 2.5 microns from Appendix B.2 Generalized Particle Size Distributions AP-42 of U.S.EPA. 
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 (4) Meteorological data 
 
  1) Surface meteorological data 
   Surface meteorological data were from the Ratchaburi meteorological 
station of the Meteorological Department, station number 48464  with the location of 
(latitude/longitude) 13 ° 29 '21.5 ' 'N, 99 ° 47 ' 32.6 '' E. It is the closest meteorological 
station to the Project. The distance from the Project is approximately 8 kilometers. The 
data were on a three-hour basis from the year 2016-2018, including wind direction, wind 
speed, temperature, altitude, cloud base layer, and the amount of cloud cover. The 
Consultant used a step-wise linear interpolation approach to estimate the data above 
and prepare it in SCRAMformat (shortened of CD-144 format) to be used in the AERMOD 
model. The meteorological data prepared by the AERMET program before applied to the 
AERMOD mathematical model. From the meteorological data prepared in 2016, the most 
occurring wind directions were northwest and southwest while in 2017 and 2018, the 
most occurring wind direction was northwest as shown in Figure 5.3.2-3. 
 
  2) Upper air meteorological data 
   Due to the upper meteorological data of Thailand can be measured 
by the five stations of the Meteorological Department i.e., Chiang Mai, Ubon Ratchathani, 
Bang Na, Hat Yai, and Phuket Airport. However, not all data is measured throughout the 
year. So, the Consultant used satellite data from Lakes Environmental (AERMOD program 
provider) by referring to the coordinates of Bangna Meteorological Station which is the 
upper meteorological data monitoring station of the Meteorological Department. The 
station is closest to the study area at (latitude/longitude) 13.65 N, 100.60 E. The station 
number is 99999. Data from 2016-2018 were used by arranging in FSL format with a grid 
resolution of 4 kilometers (50 x 50 kilometers). 
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          Average speed 1.63 meters /second 

B.E. 2559 (2016) 

 
 
 
 
 
 
 
 
 
          Average speed 1.69 meters /second 

B.E. 2560 (2017) 

 
 
 
 
 
 
 
 
 
          Average Speed 1.66 meters /second 

B.E. 2561 (2018) 

Figure 5.3.2-3 Wind’s Direction and Speed from Meteorological Station of Ratchaburi  
B.E. 2559-2561 (2016-2018)
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  3) Meteorological data of the area according to land use 
characteristics  
   Meteorological data of the area based on land use characteristics include 
surface roughness length, Bowen ratio, and Albedo value, the Consultant considered land 
use characteristics from Google Earth imagery in 2019. Land use data from the Land 
Development Department in 2017 were used. The Ratchaburi meteorological station locates 
approximately 8 kilometers from the Project and the land use characters are different from 
the Project area. Therefore, the Consultant prepared data on land use characteristics in the 
Project area to calculate the surface roughness length, Bowen ratio, and Albedo value, 
according to the Air Dispersion Modeling Guideline for Ontario according to the calculation 
method as shown in Appendix 5-2.  
   (a) The surface roughness length was based on an inverse distance-
weighted geometric mean of 3 kilometers radius divided into 8 segments (Figure 5.3.2-), 
   (b) The Bowen ratio was based on a weighted geometric mean within 
an area of 10 x 10 kilometers (Figure 5.3.2-5), and 
   (c) The Albedo value was based on a weighted geometric mean 
within an area of 10 x 10 kilometers (Figure 5.3.2-5). 
 
  The mean values of the surface roughness length, Bowen ratio and 
Albedo values regarding the land use characteristics were calculated according to the 
above method are as follows: 
 

Frequency/Sector Surface Roughness Length Bowen Ratio Albedo 

0o - 45o 0.22 

Average Dry Value = 
1.52 

Average Wet Value 
= 0.35 

0.18 

45o - 90o 0.27 

90o - 135o 0.21 

135o - 180o 0.21 

180o - 225o 0.23 

225o - 270o 0.20 

270o - 315o 0.25 

315o - 360o 0.19 

Remark: Bowen Ratio, average dry value used in assessing impact from November to April 

  Bowen Ratio, average wet value used in assessing impact from May to October  
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Figure 5.3.2-4 Area Division for determining SURFACE ROUGHNESS  
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Figure 5.3.2-5  Area Scope 10 x 10 kilometers for determining BOWEN RATIO value 

and ALBEDO value 
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 (5) Input data for AERMAP  
 
  1) Terrain elevation information 
   The Consultant used elevation data of the study area from SRTM with 
the resolution of the 3-arc second (90 x 90 meters).  
 
  2) Determination of study area and receptors data  
 
   (a) Study area and receptor data for the assessing of impacts 
from activities in the Project area 
 
    For assessing the impact of activities in the Project area, including 
construction activities in the Project area and activities during the operation period, the 
Consultant defined the study area to cover an area of 20 x 20 kilometers using 2 types 
of grids (Figure 5.3.2-6) as follows: 
 
    a) Uniform Cartesian, the uniform grid with the resolution of 500 
meters, and 
    b) Multi-Tier, the non-static grid with the Project location as the 
center point and determines the variable grid resolution to as receptor points.  
 
     - In the project area up to a distance of 3.0 kilometers from the 

outside of the fence (fence line), resolution of 100 meters  
     - The distance of 3.0-4.5 kilometers, resolution of 250 meters  
 
    For selecting sensitive receptors to air pollution impacts, The 
Consultant considered the housing of the community to be used in determining the 
trend that air pollution from the Project would directly affect the health of the people 
living in the study area within a radius of 20x20 square kilometers around the Project. 
The sensitive areas in this impact assessment were 21 receptor points, details are shown 
in Table 5.3.2-5 and Figure 5.3.2-7. 
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Figure 5.3.2-6  Multi-Tier Grid for assessing air quality impact from project’s activities 
 
  



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 5-34  Consultant of Technology Company Limited 

Table 5.3.2-5 
Sensitive Receptor for Assessing Impacts from Project’s Activities  

 

Sensitive Receptor 
Coordinates Distance from the 

Project (km) X Y 

1. Wat Huai Moo School 583654 1496249 2.9 
2. Wat Nong Taluang School 582305 1497204 1.7 
3. Wat Huai Pladuk School 578661 1497485 1.3 
4. Wat Na Nong School 582739 1491742 4.9 
5. Wat Kor Loi School 583914 1503426 7.3 
6. Wat Kao Gruad School 580661 1499468 2.4 
7. Wat Huai Phai School 578684 1494082 2.4 
8. Jedi Huk Private Hospital ( Baan 

Huai Moo) 586415 1497447 
5.7 

9. Kor PlubPla Private Hospital 582234 1502249 5.5 

10. Huai Phai Private Hospital 578333 1493853 2.8 

11. Hin Kong Private Hospital 579490 1499649 2.7 

12. Kao Gruad Temple 580731 1499766 2.7 

13. Aroon Ratanasiri Temple 582528 1494781 2.4 

14. Huai Phai Temple 579810 1493899 2.2 

15. Nong Num Khun Temple 578431 1495924 1.4 

16. Nong Luang Temple 579254 1492161 4.0 

17. Hin Kong Temple 580352 1498218 1.1 

18. Huai Phai Community 582129 1496035 1.5 

19. Nong Karm House 580025 1494814 1.2 

20. Nong Song Hong House 582682 1499665 3.4 

21. Nong Gratoom Temple 577635 1499815 3.6 
Source: Consultants of Technology Co,.L.td, 2563 (2020) 
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Figure 5.3.2-7 Sensitive receptor used for assessing air pollution from project’s 

activities 
 

Project Site 

TECO Power Plant 

Air quality measuring station 

A1: Hin Kong Temple 

A2: Huai Phai Temple 

A3: Huai Pladuk School 

A4: Chedi Hak Hospital (Ban Huai Moo) 

Assessment landmark location  
 

Main road 
Secondary road 
Waterway, canal (water 
year round) 
Waterway, canal (no 
water year round) 
Hospital 
Educational institution 
Temple 
Government agency 
 

Symbol 

Hin Kong Power Plant 

TECO Power Plant 
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   (b) Study area and receptor data for impact assessment of raw 
water and wastewater pipelines installation activities of the Project  
    For assessing the impact of raw water and wastewater pipelines 
installation activities of the Project, the Consultant defined the study area covering an 
area of 12 x 12 kilometers using the uniform cartesian grid with the resolution of 250 
meters, as shown in Figure 5.3.2-8. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.3.2-8  Uniform Cartesian Grid assessing air quality impact from intstalling 

raw water pipes and sewage pipes.   
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   For the selection of sensitive receptors to air pollution impact, the 
sensitive areas for this impact assessment are along the raw water and wastewater 
pipelines as shown in Table 5.3.2-6 and Figure 5.3.2-9. 
 

Table 5.3.2-6 
Sensitive Receptor Assessing Air Quality Impact from Intstalling Raw Water Pipes 

and Sewage Pipes. 

Sensitive Receptor 
Coordinates Distance from the 

pipelines (meter) x y 

Open pit construction 
1. Ban Klong Loomdin Community Moo 3, 

Loom Din subdistrict 588014 1499873 5 
2. Ban Aranyik Community Moo 4, Jedi Huk 

subdistrict 586508 1499945 70 
3. Ban Nong Jork Community Moo 5, Jedi Huk 

subdistrict 585366 1498316 40 
4. Ban Rak Kwang Community Moo 3, Hin 

Kong subdistrict 582443 1498029 20 
5. Ban Nong Taluang Shop Moo 3, Hin Kong 

subdistrict 581280 1496732 5 
6. Ban Nong Taluang Community Moo 3, Hin 

Kong subdistrict 581365 1496592 50 
7. Ban Nong Ruk Community Moo 5, Hin Kong 

subdistrict 580713 1496270 10 
8. Ban Nong Sadao Bon Community Moo 6, 

Hin Kong subbdistrict 580706 1496222 10 
Drilled construction 
9. Ban Plubpla Community Moo 7, Loom Din 

subdistrict 588641 1500367 30 
10. Ban Klong Loom Din Community Moo 3, 

Loom Din subdistrict 587846 1499716 20 
5. Ban Nong Taluang Shop Moo 3, Hin kong 

subdistrict 581280 1496732 5 
6. Ban Nong Taluang Community Moo 3, Hin 

Kong subdistrict 581365 1496592 50 
Remark:  Sensitive areas 5 .  Shop at Moo 3 Ban Nong Ta Luang, Hin Kong Subdistrict, and 6. Moo 3 community, Ban 
Nong Ta Luang, Hin Kong Subdistrict, the assessment was considered together for the construction by both open-cut 
and horizontal directional drilling techniques 
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Figure 5.3.2-9 Sensitive Receptor in assessing air pollution impact from installation 

of raw water pipes and sewage pipes.  
  

Label 
1. Ban Klong Loomdin Community Moo 3, Loom Din subdistrict 6. Ban Nong Taluang Community Moo 3, Hin Kong subdistrict 

2. Ban Aranyik Community Moo 4, Chedi Hak subdistrict 7. Ban Nong Ruk Community Moo 5, Hin Kong subdistrict 

3. Ban Nong Jork Community Moo 5, Chedi Hak subdistrict 8. Ban Nong Sadao Bon Community Moo 6, Hin Kong subbdistrict 

4. Ban Rak Kwang Community Moo 3, Hin Kong subdistrict 9. Ban Plubpla Community Moo 7, Loom Din subdistrict 

5. Ban Nong Taluang Shop Moo 3, Hin Kong subdistrict 10. Ban Klong Loom Din Community Moo 3, Loom Din 

subdistrict 
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 (6) Background concentration of ambient air pollutants 
  The Consultant monitored the ambient air quality in the study area. The 
parameters include 24 -hours average concentration total suspended particulate (TSP), 
24 -hours average concentration of particulate matter with a diameter smaller than 10 
microns, 24 -hours average concentration of particulate matter with a diameter smaller 
than 2.5 microns, 1-hour and 24-hour average concentrations of sulfur dioxide (SO2), and 
1-hour average concentration of nitrogen dioxide (NO2).  
  The Project conducted the ambient air quality monitoring 2  times, the 
first time was during 12-18 February 2019  and the second time was during 10-16 July 
2019. During the monitoring periods, TECO was not operated. There were four monitoring 
stations of the Project (Figure 5.3.2-10), details are as follows: 
 
  A1 = Hin Kong Temple (about 1.75 kilometers north of the Project), the 
environment surrounding the monitoring station is a community, 
  A2 = Huai Phai Temple (about 2.65 kilometers south of the Project), the 
environment surrounding the monitoring station is a community, 
  A3 = Wat Huai Pla Duk School (about 1.70 kilometers east of the 
Project), the environment surrounding the monitoring station is a community, and 
  A4 = Chedi Hak Subdistrict Health Promoting Hospital (Ban Huai Moo) 
(about 3.55 kilometers east of the Project), the environment surrounding the monitoring 
station is a community and agricultural area. 
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Figure 5.3.2-10 Measuring Site for air quality 
  

TECO Power Plant 
Hin Kong Power Plant 
5km Study area 
Air monitoring station 
A1: Hin Kong Temple 
A2: Huai Phai Temple 
A3: Wat Huai Pladuk School 
A4: Ban Huai Moo Hospital 
 
Monitoring station 
1. Around Ban Hin Kong 
2. Around Ban Nong Karm 
3. Around Ban Din Sor 
4. Around Ban Nong Song Hong 

 

Main road 
Secondary road 
Waterway, canal (water 
year round) 
Waterway, canal (no 
water year round) 
Hospital 
Educational institution 
Temple 
Government agency 

Hin Kong Power Plant 
TECO Power Plant 

Symbol 
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  Results of the ambient air quality monitoring are expressed in Table 5.3.2-
7 and can be summarized as follows: 
 
  1) 24-hour average concentration of total suspended particulate 
(TSP)  
   From the results of the monitoring conducted during 12-18 February 
and 10 - 1 6  July 2019 , it was found that the 24 - hour average concentrations of total 
suspended particulate (TSP) at Hin Kong Temple were in the range of 25-185 micrograms 
per cubic meter. TSP concentrations at Huai Phai Temple were in the range of 28 - 1 70 
micrograms per cubic meter. The concentrations at Wat Huai Pla Duk School were in the 
range of 19 - 1 40  micrograms per cubic meter. TSP concentrations in the area of Chedi 
Hak Subdistrict Health Promoting Hospital (Ban Huai Moo) were in the range of 17 - 4 33 
micrograms per cubic meter.  
   The monitoring results were compared with the ambient air quality 
standard according to the Notification of the National Environment Board Notification No. 
24  B.E.2547 (2004). The 24-hour average concentration of total suspended particulate 
must not exceed 330 micrograms per cubic meter. It was found that the monitoring 
results were within the specified standard except for the concentration at the area of 
Chedi Hak Subdistrict Health Promoting Hospital (Ban Huai Moo) that exceeded the 
standard for a period of time (433 micrograms per cubic meter) on 12 February 2019. 
However, the monitoring results of total suspended particulate concentrations during 13-
18 February 2019 were in the range of 48 - 2 30  micrograms per cubic meter which are 
within the specified standard (Figure 5.3.2-11). 
 
  2) 24-hour average concentration of particulate matter with a diameter 
smaller than 10 microns 
   From the results of the monitoring conducted during 12-18 February 
and 10-16 July 2019, it was found that the 24-hour average concentrations of particulate 
matter with a diameter smaller than 10 microns (PM-10) at Hin Kong Temple were in the 
range of 12-95 micrograms per cubic meter. PM-10 concentrations at Huai Phai Temple 
were in the range of 14-87 micrograms per cubic meter. The concentrations at Wat Huai 
Pla Duk School were in the range of 12-85 micrograms per cubic meter. PM-10 
concentrations at the area of Chedi Hak Subdistrict Health Promoting Hospital (Ban Huai 
Moo) were in the range of 9-198 micrograms per cubic meter.  
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Table 5.3.2-7 
 Atmosphere Air Quality Measurement Result 

Table 5.3.2-7(cont) 

Measuring Station Date of measurement 

Measurement Result (microgram/ cubic meters) 
Total 

suspended 
particles  

(TSP)  
24 hour 
average 

 PM-10 
24 hour 
average 

PM 2.5  
 24 hour 
average 

Sulfur Dioxide gas Nitrogen Dioxide gas 

1 hour 
average 

24 hour 
average 

1 hour 
average 

24 hour 
average 

Hin Kong Temple 12 February 62 185 95 61 2.62 2.62 24.46 13.17 
13 February 62 151 77 58 2.62 2.62 20.70 13.17 
14 February 62 123 53 20 2.62 2.62 15.05 11.29 
15 February 62 117 54 33 2.62 2.62 15.05 11.29 
16 February 62 107 50 30 2.62 2.62 15.05 9.41 
17 February 62 118 44 30 2.62 2.62 20.70 11.29 
18 February 62 50 28 16 2.62 2.62 15.05 7.53 
10 July 62 68 22 6 5.24 2.62 5.24 2.62 
11 July 62 62 28 13 7.86 5.24 2.62 2.62 
12 July 62 58 33 15 7.86 5.24 2.62 2.62 
13 July 62 35 18 11 10.48 5.24 2.62 2.62 
14 July 62 45 18 6 7.86 5.24 2.62 2.62 
15 July  62 25 14 8 7.86 5.24 2.62 2.62 
16 July 62 25 12 <5 7.86 7.86 2.62 2.62 
Lowest value-highest value 
 

25-185 
 

12-95 
 

<5-61 
 

2.62-10.48 
 

2.62-7.86 
 

2.62-24.46 
 

2.62-13.17 
 



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 

 

 5-43 Consultant of Technology Company Limited 

Table 5.3.2-7(cont) 

Measuring Station Date of measurement 

Measurement Result (microgram/ cubic meters) 
Total 

suspended 
particles  

(TSP)  
24 hour 
average 

 PM-10 
24 hour 
average 

PM 2.5  
 24 hour 
average 

Sulfur Dioxide gas Nitrogen Dioxide gas 

1 hour 
average 

24 hour 
average 

1 hour 
average 

24 hour 
average 

Huai Phai Temple 12 February 62 170 86 62* 5.24 2.62 35.75 16.94 
13 February 62 160 87 52* 5.24 2.62 28.23 15.05 
14 February 62 131 56 34 5.24 2.62 18.82 13.17 
15 February 62 124 63 33 5.24 2.62 26.35 13.17 
16 February 62 126 59 31 5.24 2.62 18.82 9.41 
17 February 62 89 45 31 5.24 5.24 30.11 11.29 
18 February 62 58 26 17 5.24 5.24 15.05 11.29 
10 July 62 37 23 11 5.24 2.62 23.58 7.86 
11 July 62 73 29 21 5.24 2.62 20.96 7.86 
12 July 62 58 34 15 5.24 2.62 20.96 7.86 
13 July 62 56 24 19 5.24 2.62 7.86 5.24 
14 July 62 84 30 23 5.24 2.62 13.10 5.24 
15 July  62 28 14 7 5.24 2.62 20.96 7.86 
16 July 62 55 49 32 2.62 2.62 10.48 5.24 
Lowest value-highest value 28-170 14-87 7-62 2.62-5.24 2.62-5.24 7.86-35.75 5.24-16.94 

Wat Pladuk School 12 February 62 140 85 58* 5.24 2.62 28.23 13.17 
13 February 62 135 83 54* 5.24 5.24 26.35 13.17 
14 February 62 103 58 30 5.24 2.62 18.82 11.29 
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Table 5.3.2-7(cont) 

Measuring Station Date of measurement 

Measurement Result (microgram/ cubic meters) 
Total 

suspended 
particles  

(TSP)  
24 hour 
average 

 PM-10 
24 hour 
average 

PM 2.5  
 24 hour 
average 

Sulfur Dioxide gas Nitrogen Dioxide gas 

1 hour 
average 

24 hour 
average 

1 hour 
average 

24 hour 
average 

15 February 62 88 46 39 2.62 2.62 15.05 7.53 
16 February 62 92 51 27 5.24 2.62 26.35 16.94 
17 February 62 99 47 28 2.62 2.62 20.70 11.29 
18 February 62 81 42 27 5.24 2.62 18.82 9.41 
10 July 62 32 19 7 7.86 5.24 10.48 5.24 
11 July 62 43 29 12 7.86 5.24 7.86 5.24 
12 July 62 47 25 12 7.86 5.24 7.86 5.24 
13 July 62 29 14 6 7.86 5.24 7.86 2.62 
14 July 62 26 15 5 5.24 5.24 5.24 5.24 
15 July  62 26 14 6 7.86 5.24 5.24 5.24 
16 July 62 19 12 6 7.86 5.24 7.86 5.24 
Lowest value-highest value 19-140 12-85 5-58 2.62-7.86 2.62-5.24 5.24-28.23 5.24-16.94 

Jedi Huk Private Hospital  
(Ban Huai Moo) 

12 February 62 433* 198* 52* 13.10 2.62 31.99 16.94 
13 February 62 230 105 57* 10.48 5.24 31.99 15.05 
14 February 62 114 59 29 7.86 2.62 18.82 11.29 
15 February 62 104 61 32 7.86 2.62 20.70 11.29 
16 February 62 111 58 29 7.86 2.62 26.35 11.29 
17 February 62 76 45 26 5.24 2.62 26.35 16.94 
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Table 5.3.2-7(cont) 

Measuring Station Date of measurement 

Measurement Result (microgram/ cubic meters) 
Total 

suspended 
particles  

(TSP)  
24 hour 
average 

 PM-10 
24 hour 
average 

PM 2.5  
 24 hour 
average 

Sulfur Dioxide gas Nitrogen Dioxide gas 

1 hour 
average 

24 hour 
average 

1 hour 
average 

24 hour 
average 

18 February 62 48 31 16 7.86 2.62 20.70 13.17 
10 July 62 45 22 12 5.24 2.62 15.72 5.24 
11 July 62 48 25 12 5.24 2.62 10.48 5.24 
12 July 62 47 26 15 5.24 2.62 15.72 7.86 
13 July 62 17 10 9 7.86 2.62 13.10 7.86 
14 July 62 26 13 10 5.24 5.24 13.10 7.86 
15 July  62 22 13 6 5.24 2.62 10.48 7.86 
16 July 62 17 9 6 5.24 2.62 10.48 7.86 
Lowest value-highest value 17-433 9-198 6-57 5.24-13.10 2.62-5.24 10.48-31.99 5.24-16.94 

Standard Value 3301/ 1201/ 502/ 7803/ 3001/ 3204/ - 
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Figure 5.3.2-11   Graph showing air quality from total suspended particles (TSP) results, average 24 hour 
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Figure 5.3.2-12   Graph showing air quality from PM-10 results, 24 hour average 
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Figure 5.3.2-13   Graph showing air quality from PM2.5 results, average 24 hour 
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   The monitoring results were compared with the ambient air quality 
standard according to the Notification of the National Environment Board Notification No. 
2 4  B.E.2547 (2004). The 24-hour average concentration of particulate matter with a 
diameter smaller than 10 microns must not exceed 120 micrograms per cubic meter. It 
was found that the majority of the monitoring results were within the specified standard 
except for the concentration at the area of Chedi Hak Subdistrict Health Promoting 
Hospital (Ban Huai Moo) that exceeded the standard for a period of time (198 micrograms 
per cubic meter) on 12 February 2019. However, the monitoring results of particulate 
matter with a diameter smaller than 10 microns concentrations during 13-18 February 
2019 were in the range of 31-105 micrograms per cubic meter which are within the 
specified standard (Figure 5.3.2-12). 
 
   From the results of dust monitoring (TSP and PM-10 )  in the study area, 
especially in the dry season (November to February), it was found that the concentrations 
of dust at most monitoring stations (Hin Kong Temple, Huai Phai Temple, and Wat Huai Pla 
Duk School) of all 7  days were within the specified standard, except for the monitoring 
station of at Chedi Hak Subdistrict Health Promoting Hospital (Ban Huai Moo) that exceeds 
the standard for 1 day, on 12 February 2019. 
 
  3) 24-hour average concentration of particulate matter with a diameter 
smaller than 2.5 microns  
   From the results of the monitoring conducted during 12-18 February 
and 10-16 July 2019, it was found that the 24-hour average concentrations of particulate 
matter with a diameter smaller than 2.5 microns (PM-2.5) at Hin Kong Temple were in 
the range of 5-61 micrograms per cubic meter. PM-2.5 concentrations at Huai Phai 
Temple were in the range of 7-62 micrograms per cubic meter. The concentrations at 
Wat Huai Pla Duk School were in the range of 5-58 micrograms per cubic meter. PM-2.5 
concentrations at the area of Chedi Hak Subdistrict Health Promoting Hospital (Ban Huai 
Moo) were in the range of 6-57 micrograms per cubic meter.  
 
   The monitoring results were compared with the ambient air quality 
standard according to the Notification of the National Environment Board Notification No. 
2 4  B.E.2547 (2004). The 24-hour average concentration of particulate matter with a 
diameter smaller than 2.5 microns must not exceed 50 micrograms per cubic meter. It 
was found that during 14-18 February 2019, concentrations of PM-2.5 of all stations were 
within the standard. However, during 12-13 February 2019, concentrations of PM-2.5 of 
all stations exceed the standard because the weather was less buoyant and calm wind, 
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which causes the amount of dust to accumulate. This was in line with the monitoring 
results of the Pollution Control Department that were conducted in the Ratchaburi 
Province in the area of the Environment Office Region 8, Na Muang Subdistrict, Mueang 
Ratchaburi District, Ratchaburi Province. The concentration was 78 micrograms per cubic 
meter. (Figure 5.3.2-13). 
 
  4) 1-hour average concentration of sulfur dioxide (SO2)  
   From the results of the monitoring conducted during 12-18 February 
and 10 - 1 6  July 2019 , it was found that the 1-hour average concentrations of sulfur 
dioxide (SO2) at Hin Kong Temple were in the range of 2.62-10.48 micrograms per cubic 
meter. Sulfur dioxide concentrations at Huai Phai Temple were in the range of 2.62-5.24 
micrograms per cubic meter. The concentrations at Wat Huai Pla Duk School were in the 
range of 2.62-7.86 micrograms per cubic meter. Sulfur dioxide concentrations in the area 
of Chedi Hak Subdistrict Health Promoting Hospital (Ban Huai Moo) were in the range of 
5.24-13.10 micrograms per cubic meter.  
 
   The monitoring results were compared with the ambient air quality 
standard according to the Notification of the National Environment Board Notification No. 
21 B.E.2544 (2001). The 1-hour average concentration of sulfur dioxide (SO2) must not 
exceed 780 micrograms per cubic meter. It was found that the monitoring results of all 
stations were within the specified standard. 
 
  5) 24-hour average concentration of sulfur dioxide (SO2) 
   From the results of the monitoring conducted during 12-18 February 
and 10 - 1 6  July 2019 , it was found that the 24-hour average concentrations of sulfur 
dioxide (SO2) at Hin Kong Temple were in the range of 2.62-7.86 micrograms per cubic 
meter. Sulfur dioxide concentrations at Huai Phai Temple were in the range of 2.62-5.24 
micrograms per cubic meter. The concentrations at Wat Huai Pla Duk School were in the 
range of 2.62-5.24 micrograms per cubic meter. Sulfur dioxide concentrations in the area 
of Chedi Hak Subdistrict Health Promoting Hospital (Ban Huai Moo) were in the range of 
2.62-5.24 micrograms per cubic meter.  
 
   The monitoring results were compared with the ambient air quality 
standard according to the Notification of the National Environment Board Notification No. 
21 B.E.2544 (2001). The 24-hour average concentration of sulfur dioxide (SO2) must not 
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exceed 300 micrograms per cubic meter. It was found that the monitoring results of all 
stations were within the specified standard. 
 
  6) 1-hour average concentration of nitrogen dioxide (NO2)  
   From the results of the monitoring conducted during 12-18 February 
and 10-16  July 2019 , it was found that the 1-hour average concentrations of nitrogen 
dioxide (NO2) at Hin Kong Temple were in the range of 2.62-24.46 micrograms per cubic 
meter. Nitrogen dioxide concentrations at Huai Phai Temple were in the range of 7 . 8 6 -
35.75 micrograms per cubic meter. The concentrations at Wat Huai Pla Duk School were 
in the range of 5.24-28.23 micrograms per cubic meter. Nitrogen dioxide concentrations 
in the area of Chedi Hak Subdistrict Health Promoting Hospital (Ban Huai Moo) were in 
the range of 10.48-31.99 micrograms per cubic meter.  
 
   The monitoring results were compared with the ambient air quality 
standard according to the Notification of the National Environment Board Notification No. 
33 B.E.2552 (2009). The 1-hour average concentration of nitrogen dioxide (NO2) must not 
exceed 320 micrograms per cubic meter. It was found that the monitoring results of all 
stations were within the specified standard. 
 
 From the first ambient air monitoring during 12-18 February 2019, the weather 
in Thailand was less buoyant and the wind is calm. These weather conditions cause the 
accumulation of dust. Hence, the concentrations of dust were greater than the standard. 
However, this was in line with the monitoring results of the Pollution Control Department 
that were conducted in the Ratchaburi Province in the area of the Environment Office 
Region 8, Na Muang Subdistrict, Mueang Ratchaburi District, Ratchaburi Province. From 
the data of the Pollution Control Department during December to March concentration 
(details are shown in Table 5.3.2-8 and Figure 5.3.2-14), 24-hour average concentrations 
of particulate matter with a diameter smaller than 10 microns (PM-10) and particulate 
matter with a diameter smaller than 2.5 microns (PM-2.5) were higher than 120 and 50 
micrograms per cubic meter, respectively, which exceed the ambient standard. The 
reason that small particulate matter has accumulated a lot was that the time from 
December to April is an opening season of the sugar factory. So, sugarcane farmers 
usually harvest the cane during this period. In addition, during this month, the weather 
is usually less buoyant, and the wind is calm, which causes the accumulation of dust. 
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 From the monitoring of dust (TSP and PM-10) in the study, especially during the 
dry season (November to February), it was found that concentrations of dust at most of the 
monitoring stations (Hin Kong Temple, Huai Phai Temple, and Wat Huai Pla Duk School) 
throughout the seven days of monitoring were within the standard. However, the 
concentrations monitored at Chedi Hak Subdistrict Health Promoting Hospital (Ban Huai 
Moo) were higher than the standard for one day (from seven days) which was on 12 
February 2019. 
 
 For concentrations of particulate matter with a diameter smaller than 2.5 
microns (PM-2.5), it was found that concentrations at all monitoring stations were higher 
than the standard for 2 days (from seven days) which was during 12-13 February 2019. 
 The considering of representative monitoring station found that the area 
surrounding the monitoring station at Chedi Hak Subdistrict Health Promoting Hospital 
(Ban Huai Moo), 3.55 kilometers east of the Project, is community and agricultural area 
while the rest of the stations are surrounded with community areas. 
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Table 5.3.2-8 
Maximum Air Quality Measurement Result in Environmental Department Section 8 Station, Na Mueng subdistrict, Ratchaburi district, Ratchaburi 

Province, during B.E. 2558-2562 
 

 Maximum Dust amount Result (microgram/cubic meters) 
Month Particulate matter less than 10 micron (PM-10)  Particulate matter less than 2.5 micron (PM-2.5)  

 B.E. 2558 B.E.2559 B.E.2560 B.E 2561 B.E 2562 B.E 2558 B.E 2559 B.E 2560 B.E 2561 B.E. 2562 

January 116 108 90 114* 144* 84* 78* 55* 73* 102* 
February 134* 167* 121* 133* 102 105* 136* 84* 89* 78* 
March 74 146* 116 108 85 54* 108* 82* 74* 60* 
April 76 76 77 80 60 54* 49 40 39 33 
May 40 41 45 49 74 23 43 20 22 37 
June 24 35 62 52 40 18 18 22 17 25 
July 48 46 43 57 45 25 15 15 34 26 
August 26 46 44 64 46 17 18 17 21 15 
September 51 34 33 40 69 39 18 12 23 35 
October 77 47 95 80 74 49 30 57* 44 35 
November 73 61 87 79 101 39 34 50 45 58* 
December 102 83 112 88 122* 71* 56* 66* 60* 75* 

Standard value 120 50 
Remark : * Result exceeding standard value due to low air flow causing dust accumulation 
 1/ Annoucement of National Environment Board No.24 (B.E. 2547) on regulating standard atmosphere quality  
   Annoucement of National Environment Board No. 36 (B.E. 2553) on regulating P.M. 2.5 in atmosphere 
source : plan and assessment regarding dealing with air quality and noise and controlling air pollution (Information found on 18 April .B.E. 2563 from : http://air4thai.pcd.go.th/)  

http://air4thai.pcd.go.th/
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Figure 5.3.2-14   Graph showing measurement result of particulate matter less than 10 micron (PM-10) on 24 hour average from Environment 
Department Section 8 Na Mueng subdistrict, Ratchaburi district, Ratchaburi Province during B.E. 2558-2562 (2015-2019) 
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Figure 5.3.2-14   ( continue)  Graph showing measurement result of particulate matter less than 10 micron (PM-10) on 24 hour average from 
Environment Department Section 8 Na Mueng subdistrict, Ratchaburi district, Ratchaburi Province during B.E. 2558-2562 (2015-2019) 
 
 
 

January     February       March         April           May           June          July         August     Sebtember    October   November   December 



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 5-56 Consultant of Technology Company Limited 

 The Project of Hin Kong Power Plant that uses natural gas as primary fuel with the 
construction period of approximately three years can cause an impact on dust from the land 
adjustment activity which will take place for about six months. Therefore, the Consultant 
considered to use the maximum monitored concentrations of the 24-hour average 
concentration of total suspended particulate (TSP) and the 24-hour average concentration of 
particulate matter with a diameter smaller than 10 microns (PM-10) of the monitoring station at 
Hin Kong Temple (1.7 kilometers north of the Project. Meanwhile, for the 24-hour average 
concentration of particulate matter with a diameter of smaller than 2.5 microns (PM-2.5), the 
Consultant considered the maximum values monitored during 14-17 February 2019 in the 
assessment along with the background concentration. The basic values used in the assessment 
are summarized as follows: 
 

Parameter Highest Concentration 
Value 

(microgram/cubic meter) 

Standard 
concentration value 
used in assessment 
(microgram/cubic 

meter) 

Standard 
value 

(microgram/c
ubic meter) 

Total suspended particles 
(TSP)  
24 hour average 

433 
(Jedi Huk Private Hospital 
Station (Ban Huai Moo)) 

185  
(Wat Hin Kong Station) 

330 

Particulate Matter less than 
10 micron  (PM-10 )  24 hour 
average 

198 
(Jedi Huk Private Hospital 
Station (Ban Huai Moo)) 

95  
(Wat Hin Kong Station) 

120 

Particulate Matter less than 
2.5 micron  (PM-2.5)  24 hour 
average 

62 
(Wat Huai Phai Station) 

39  
(Wat Huai Pladuk School 

Station) 

50 

Nitrogen Dioxide gas (NO2)  
1 hour average 

35.75 
(Wat Huai Phai Station) 

35.75 
(Wat Huai Phai Station) 

320 

Sulfur Dioxide (SO2)  
1 hour average 

13.09 
(Jedi Huk Private Hospital 
Station (Ban Huai Moo)) 

13.09 
(Jedi Huk Private 

Hospital Station (Ban 
Huai Moo)) 

780 

Sulfur Dioxide (SO2)  
24 hour average 

7.85 
(Wat Hin Kong Station) 

7.85 
(Wat Hin Kong Station) 

300 
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 (7) Scenarios in the assessment  
  Scenarios used in the air pollution impact assessment are as follows:  
 

  1) Scenario 1 predict the sources of air pollution from construction 
activities in the Project area  

  2) Scenario 2  predict the sources of air pollution from raw water and 
wastewater pipelines installation by the open-cut technique  

  3) Scenario 3  predict the sources of air pollution from raw water and 
wastewater pipelines installation by the horizontal directional 
drilling technique  

  4) Scenario 4  predict the sources of air pollution of the Project in the 
case of full load (100%) operation by using natural gas as a 
fuel  

  5) Scenario 5  predict the sources of air pollution of the Project in the 
case of full load (100%) operation by using diesel as a fuel  

 
 (8) Results of the study by using mathematical modeling  
 
  1) Scenario 1 predict the sources of air pollution from construction 
activities in the Project area  
   Results of the study by using mathematical modeling for scenario 1 
predict the sources of air pollution from construction activities in the Project area are 
shown in Table 5.3.2-9 to Table 5.3.2-12. 
 
   (a) Total suspended particulate (TSP) 
    The maximum 24-hour average concentration of total suspended 
particulate is 112.04 microgram/cubic meter or counted for 33.95 percent of the standard 
limit. When considered the background concentration from the monitoring, it was found 
that the maximum 24-hour average concentration of total suspended particulate is 
297.04 microgram/cubic meter (occurs in January) at the coordinates 580200E, 1496400N, 
in the Project area. The maximum 24-hour average concentration of total suspended 
particulate at the receptor is 1.89 microgram/cubic meter. When combined with the 
background concentration from the monitoring, it was found that the maximum 24-hour 
average concentration of total suspended particulate is 186.89 microgram/cubic meter, 
at Nong Krathum Temple. 
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Table 5.3.2-9 

 (TSP) Total Suspended Particles (TSP) Spreading Assessment Result 

1st case, Estimating Air pollution Souce from Construction 

 

Coordinate 

Total suspended particles (TSP) (microgram/cubic meter) 

24 hour average 1 year average 

Modeled value Total basic value1/ Modeled value 

Highest value 112.04 297.04 21.01 
Period that the maximum 
value occured 

January January  - 

Coordinate (580200E, 1496400N) (580200E, 1496400N) (580200E, 1496500N) 

Area Project Area Project Area Project Area 

Location       

1. Wat Huai Moo School 0.43 185.43 0.013 

2. Wat Nong Taluang School 0.78 185.78 0.009 

3. Wat Huai Pladuk School 0.80 185.80 0.015 

4. Wat Na Nong School 0.37 185.37 0.008 

5. Wat Kor Loi School 0.12 185.12 0.002 

6. Wat Kao Gruad School 0.70 185.70 0.007 

7. Wat Huai Phai School 0.66 185.66 0.006 
8. Jedi Huk Private Hospital(Ban 
Huai Moo) 

0.37 185.37 0.004 

9. Kor PlubPla Private Hospital 0.11 185.11 0.002 

10. Huai Phai Private Hospital 1.35 186.35 0.006 

11. Hin Kong Private Hospital 0.46 185.46 0.010 

12. Kao Gruad Temple 0.64 185.64 0.006 

13. Aroon Ratanasiri Temple 0.70 185.70 0.017 

14. Huai Phai Temple 1.44 186.44 0.012 

15. Nong Num Khun Temple 0.92 185.92 0.009 

16. Nong Luang Temple 0.41 185.41 0.005 

17. Hin Kong Temple 0.76 185.77 0.016 

18. Huai Phai Community 0.87 185.87 0.018 

19. Nong Karm House 1.50 186.50 0.024 

20. Nong Song Hong House 0.42 185.42 0.004 

21. Nong Gratoom Temple 1.89 186.89 0.018 

Standard value2/ 330 100 
Remark : 1/ Total basic value from basic value equaling 185 microgram/cubic meter 
 2/ Announcement of National Environment Board No. 24(B.E.2547) on regulating atmospheric quality 

standard 
source : Consultants of Technololgy Co.,L.td, B.E.2563 
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Table 5.3.2-10 

Spreading of Particulate Matter less than 10 Microns (PM-10) Assessment Result 

1st case, Estimating Air pollution Souce from Construction 

 

Coordinate 

Particulate Matter less than 10 Microns (PM-10) 
(microgram/cubic meter) 

24 hour average 1 year average 

Modeled value Total basic value1/ Modeled value 

Highest Value 23.15 118.15 2.03 
Period that the maximum 
value occured 

December December - 

Coordinate (580100E, 1496500N) (580100E, 1496500N) (580200E, 1496400N) 

Area Project Area Project Area Project Area 

Location       

1. Wat Huai Moo School 0.162 95.16 0.0013 

2. Wat Nong Taluang School 0.047 95.05 0.0007 

3. Wat Huai Pladuk School 0.439 95.44 0.0015 

4. Wat Na Nong School 0.034 95.03 0.0007 

5. Wat Kor Loi School 0.008 95.01 0.0001 

6. Wat Kao Gruad School 0.228 95.23 0.0009 

7. Wat Huai Phai School 0.182 95.18 0.0010 
8. Jedi Huk Private Hospital(Ban 
Huai Moo) 

0.023 95.02 0.0003 

9. Kor PlubPla Private Hospital 0.085 95.09 0.0002 

10. Huai Phai Private Hospital 0.192 95.19 0.0009 

11. Hin Kong Private Hospital 0.074 95.07 0.0008 

12. Kao Gruad Temple 0.187 95.19 0.0006 

13. Aroon Ratanasiri Temple 0.113 95.11 0.0018 

14. Huai Phai Temple 0.216 95.27 0.0014 

15. Nong Num Khun Temple 0.407 95.41 0.0015 

16. Nong Luang Temple 0.060 95.06 0.0005 

17. Hin Kong Temple 0.141 95.14 0.0014 

18. Huai Phai Community 0.065 95.07 0.0014 

19. Nong Karm House 0.396 95.40 0.0031 

20. Nong Song Hong House 0.027 95.03 0.0002 

21. Nong Gratoom Temple 0.127 95.13 0.0017 

Standard value2/ 120 50 
Remark : 1/ Total basic value from basic value equaling 95 microgram/cubic meter 
 2/ Announcement of National Environment Board No. 24(B.E.2547) on regulating air quality in atmosphere 
source : Consultants of Technololgy Co.,L.td, B.E.2563 
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Table 5.3.2-11 

Spreading of Sulfur Dioxide (SO2) Assessment Result 

1st case, Estimating Air pollution Souce from Construction 

Coordinate 

Sulfur Dioxide gas (SO2) (microgram/cubic meter) 

1 hour average value 24 hour average value 
1 year average 

value 
Modeled 

value 
Total basic 

valuie1/ 
Modeled 

value 
Total basic 

valuie1/ 
Modeled value 

Highest value 9.661 22.751 0.580 8.430 0.045 
Period that the maximum 
value occured 

December December - 

Coordinate (580100E, 1496500N) (580100E, 1496500N) (580200E, 1496400N) 
Area Project area Project area Project area 
Location           

1. Wat Huai Moo School 0.075 13.165 0.0034 7.853 0.000028 

2. Wat Nong Taluang School 0.024 13.114 0.0010 7.851 0.000015 

3. Wat Huai Pladuk School 0.165 13.255 0.0092 7.859 0.000031 

4. Wat Na Nong School 0.015 13.105 0.0007 7.851 0.000016 

5. Wat Kor Loi School 0.004 13.094 0.0002 7.850 0.000003 

6. Wat Kao Gruad School 0.086 13.176 0.0048 7.855 0.000019 

7. Wat Huai Phai School 0.076 13.166 0.0039 7.854 0.000021 
8. Jedi Huk Private Hospital(Ban 
Huai Moo) 

0.006 13.096 0.0005 7.850 0.000006 

9. Kor PlubPla Private Hospital 0.036 13.126 0.0018 7.852 0.000005 

10. Huai Phai Private Hospital 0.098 13.188 0.0041 7.854 0.000018 

11. Hin Kong Private Hospital 0.028 13.118 0.0016 7.852 0.000017 

12. Kao Gruad Temple 0.070 13.160 0.0040 7.854 0.000013 

13. Aroon Ratanasiri Temple 0.047 13.137 0.0024 7.852 0.000038 

14. Huai Phai Temple 0.100 13.190 0.0046 7.855 0.000029 

15. Nong Num Khun Temple 0.204 13.294 0.0086 7.859 0.000032 

16. Nong Luang Temple 0.025 13.115 0.0013 7.851 0.000010 

17. Hin Kong Temple 0.057 13.147 0.0029 7.853 0.000029 

18. Huai Phai Community 0.032 13.122 0.0014 7.851 0.000029 

19. Nong Karm House 0.185 13.275 0.0085 7.858 0.000065 

20. Nong Song Hong House 0.008 13.098 0.0006 7.851 0.000005 

21. Nong Gratoom Temple 0.059 13.149 0.0027 7.853 0.000035 

Standard value2/ 780 300  100 
Remark : 1/ Total basic value from highest basic value measured with 1 hour average concentration equaling 13.09 

microgram/cubic meters and 24 hour average concentration equaling 7.85 microgram/cubic meters 
 2/ Announcement of National Environment Board No. 21(B.E.2544) and No. 24(B.E.2547)  
source : Consultants of Technololgy Co.,L.td, B.E.2563 
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Table 5.3.2-12 
Spreading of Nitrogen Dioxide (NO2) Assessment Result 

1st case, Estimating Air pollution Souce from Construction 

 

Coordinate 
Nitrogen Dioxide (NO2) (microgram/cubic meter) 

24 hour average  
Modeled value Total basic value1/ Modeled value 

Highest value 40.93 76.68 2.03 
Period that the maximum 
value occured 

September September - 

Coordinate (580100E, 1496500N) (580100E, 1496500N) (580200E, 1496400N) 
Area Project area Project area Project area 
Location       
1. Wat Huai Moo School 0.94 36.69 0.004 
2. Wat Nong Taluang School 0.82 36.57 0.002 
3. Wat Huai Pladuk School 1.71 37.46 0.004 
4. Wat Na Nong School 1.00 36.75 0.002 
5. Wat Kor Loi School 0.71 36.46 0.001 
6. Wat Kao Gruad School 1.42 37.17 0.002 
7. Wat Huai Phai School 0.86 36.61 0.002 
8. Jedi Huk Private Hospital(Ban 
Huai Moo) 

0.94 36.69 0.002 

9. Kor PlubPla Private Hospital 0.67 36.42 0.001 
10. Huai Phai Private Hospital 1.21 36.96 0.002 
11. Hin Kong Private Hospital 1.24 36.99 0.003 
12. Kao Gruad Temple 1.40 37.15 0.002 
13. Aroon Ratanasiri Temple 1.89 37.64 0.004 
14. Huai Phai Temple 1.13 36.88 0.003 
15. Nong Num Khun Temple 1.62 37.37 0.002 
16. Nong Luang Temple 1.15 36.90 0.002 
17. Hin Kong Temple 1.06 36.81 0.002 
18. Huai Phai Community 1.79 37.54 0.004 
19. Nong Karm House 0.85 36.60 0.005 
20. Nong Song Hong House 1.26 37.01 0.001 
21. Nong Gratoom Temple 1.64 37.39 0.005 

Standard value1/ 320 57 
Remark : 1/  Total Basic value from the highest basic value measured from 1 hour average concentration 
equaling 35.75 microgram/cubic meter 
 2/ Announcement of National Environment Board No. 33(B.E.2552)  
source : Consultants of Technololgy Co.,L.td, B.E.2563 
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    The maximum 1-year average concentration of total suspended 
particulate is 21.01 microgram/cubic meter or counted for 21.01 percent of the standard 
limit at the coordinates 580200E, 1496400N, in the Project area. The maximum 1-year 
average concentration of total suspended particulate at the receptor is 0.018 
microgram/cubic meter, at Nong Krathum Temple.  
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.24 B.E. 2547 (2004) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-9. 
 
   (b) Particulate matter with a diameter of smaller than 10 microns 
(PM-10) 
    The maximum 24-hour average concentration of particulate 
matter with a diameter smaller than 10 microns is 23.15 microgram/cubic meter or 
counted for 19.29 percent of the standard limit. When considered the background 
concentration from the monitoring, it was found that the maximum 24-hour average 
concentration of particulate matter with a diameter smaller than 10 microns is 118.15 
microgram/cubic meter (occurs in December) at the coordinates 580200E, 1496400N, in 
the Project area. The maximum 24-hour average concentration at the receptor is 0.439 
microgram/cubic meter. When combined with the background concentration from the 
monitoring, it was found that the maximum 24-hour average concentration of particulate 
matter with a diameter smaller than 10 microns is 95.44 microgram/cubic meter, at Wat 
Huai Pra Duk School. 
    The maximum 1-year average concentration of particulate matter 
with a diameter smaller than 10 microns is 2.03 microgram/cubic meter or counted for 
4.06 percent of the standard limit at the coordinates 580200E, 1496400N, in the Project 
area. The maximum 1-year average concentration of particulate matter with a diameter 
smaller than 10 microns at the receptor is 0.0031 microgram/cubic meter, at Ban Nong 
Kham. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.24 B.E. 2547 (2004) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-10. 
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    Most of the dust generated can easily fall into the area. This will 
result in confined dust in the construction area and there are construction workers who 
are directly affected. Therefore, the Project requires to set measures to prevent and 
mitigate environmental impacts that will occur as follows: 
 
    1)  Construction area which has vehicles and work that may 
generate dust, there must be water spraying around the Project construction area and 
the road as well as entrance-exit area. The frequency is at least twice a day (morning-
afternoon) and will be considered to increase the frequency when the weather is dry 
and windy to prevent dust from spreading into the atmosphere and affect adjacent 
communities. 
    2) Construction materials transportation trucks may cause 
dispersion of dust such as soil, cement, etc., that must be properly covered with a 
tarpaulin while transporting.  
    3)  Clean truck wheels before leaving the construction area onto 
public roads to prevent dirt from creating external contamination.  
    4) Limit truck speed within the Project’s construction area not to 
exceed 20 kilometers per hour to reduce the diffusion of dust particles.  
    5) Check the conditions and maintain the vehicle, 
engine/machinery used in construction for the period specified in the engine/machinery 
maintenance manual to control the emitted pollution to meet the design criteria.  
    6)  Do not burn the material or solid waste in the construction area  
    7) Stop the engine/machine every time it is idle.  
    8) Supervise the contractor to clean up debris in the construction 
area and adjacent area which may be washed down by rainwater down the drainage 
gutters, such as dirt, sand attached to truck wheels, plastic bags, scrap paper, etc.  
 
   (c) Sulfur dioxide (SO2) 
    The maximum 1-hour average concentration of sulfur dioxide (SO2) 
is 9.661 microgram/cubic meter or counted for 1.24 percent of the standard limit. When 
considered the background concentration from the monitoring, it was found that the 
maximum 1-hour average concentration of sulfur dioxide (SO2) is 22.751 microgram/cubic 
meter (occurs in December) at the coordinates 580100E, 1496500N, in the Project area. 
The maximum 1-hour average concentration at the receptor is 0.204 microgram/cubic 
meter. When combined with the background concentration from the monitoring, it was 
found that the maximum 1-hour average concentration of sulfur dioxide (SO2) is 13.294 
microgram/cubic meter, at Nong Nam Khun Temple. 
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    The maximum 24-hour average concentration of sulfur dioxide 
(SO2) is 0.580 microgram/cubic meter or counted for 0.19 percent of the standard limit. 
When considered the background concentration from the monitoring, it was found that 
the maximum 24-hour average concentration of sulfur dioxide (SO2) is 8.430 
microgram/cubic meter (occurs in December) at the coordinates 580100E, 1496500N, in 
the Project area. The maximum 24-hour average concentration at the receptor is 0.0092 
microgram/cubic meter. When combined with the background concentration from the 
monitoring, it was found that the maximum 24-hour average concentration of sulfur 
dioxide (SO2) is 7.859 microgram/cubic meter, at Wat Huai Pla Duk School. 
    The maximum 1-year average concentration of sulfur dioxide (SO2) 
is 0.045 microgram/cubic meter or counted for 0.04 percent of the standard limit. It will 
occur at the coordinates 580200E, 1496400N, in the Project area. The maximum 1-year 
average concentration at the receptor is 0.000038 microgram/cubic meter, at Arun 
Rattanakhiri Temple. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.21 B.E. 2544 (2001) and No.24 
B.E. 2547 (2004) found that all the study results meet the standard including in the case 
of combining the background concentration. Details are shown in Table 5.3.2-11. 
 
   (d) Nitrogen dioxide (NO2) 
    The maximum 1-hour average concentration of nitrogen dioxide 
(NO2) is 40.93 microgram/cubic meter or counted for 12.79 percent of the standard limit. 
When considered the background concentration from the monitoring, it was found that 
the maximum 1-hour average concentration of nitrogen dioxide (NO2) is 76.68 
microgram/cubic meter (occurs in September) at the coordinates 580100E, 1496500N, in 
the Project area. The maximum 1-hour average concentration at the receptor is 1.89 
microgram/cubic meter. When combined with the background concentration from the 
monitoring, it was found that the maximum 1-hour average concentration of nitrogen 
dioxide (NO2) is 37.64 microgram/cubic meter, at Arun Rattanakhiri Temple. 
    The maximum 1-year average concentration of nitrogen dioxide 
(NO2) is 2.03 microgram/cubic meter or counted for 3.56 percent of the standard limit. It 
will occur at the coordinates 580200E, 1496400N, in the Project area. The maximum 1-
year average concentration at the receptor is 0.005 microgram/cubic meter, at Nong 
Krathum Temple. 
  



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 5-65 Consultant of Technology Company Limited 

    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.33 B.E. 2552 (2009) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-12. 
 
  2) Scenario 2 predict the sources of air pollution from raw water and 
wastewater pipelines installation by the open-cut technique  
   Results of the study by using the mathematical modeling for scenario 
2 predict the sources of air pollution from raw water and wastewater pipelines 
installation by the open-cut technique are shown in Table 5.3.2-13 to Table 5.3.2-16. 
 
   (a) Total suspended particulate (TSP) 
    The maximum 24-hour average concentration of total suspended 
particulate is 92.43 microgram/cubic meter or counted for 28.01 percent of the standard 
limit. When considered the background concentration from the monitoring, it was found 
that the maximum 24-hour average concentration of total suspended particulate is 
277.43 microgram/cubic meter (occurs in May) at the coordinates 585500E, 1498250N. 
The maximum 24-hour average concentration of total suspended particulate at the 
receptor is 81.95 microgram/cubic meter. When combined with the background 
concentration from the monitoring, it was found that the maximum 24-hour average 
concentration of total suspended particulate is 266.95 microgram/cubic meter, at the 
community in Moo 6 Ban Nong Sadao Bon, Hin Kong Subdistrict. 
    The maximum 1-year average concentration of total suspended 
particulate is 6.56 microgram/cubic meter or counted for 6.56 percent of the standard 
limit at the coordinates 580706E, 1496222N, in the area of Moo 6 Ban Nong Sadao Bon, 
Hin Kong Subdistrict. The maximum 1-year average concentration of total suspended 
particulate at the receptor will occur at the area of Moo 6 Ban Nong Sadao Bon, Hin 
Kong Subdistrict as well. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.24 B.E. 2547 (2004) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-13. 
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   (b) Particulate matter with a diameter of smaller than 10 microns 
(PM-10) 
    The maximum 24-hour average concentration of particulate 
matter with a diameter smaller than 10 microns is 12.97 micrograms/cubic meter or 
counted for 10.81 percent of the standard limit. When considered the background 
concentration from the monitoring, it was found that the maximum 24-hour average 
concentration of particulate matter with a diameter smaller than 10 microns is 107.97 
microgram/cubic meter (occurs in December) at the coordinates 585500E, 1498250N. 
The maximum 24-hour average concentration at the receptor is 8.83 microgram/cubic 
meter. When combined with the background concentration from the monitoring, it was 
found that the maximum 24-hour average concentration of particulate matter with a 
diameter smaller than 10 microns is 103.83 microgram/cubic meter, at the area of Moo 
3 Ban nong Ta Luang, Hin Kong Sub-district. 
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Table 5.3.2-13 
Spreading of Total Suspended Particles (TSP) in 2nd and 3rd case of Estimating Air Pollution caused 

from Constructing Raw Water Pipes and Sewage Pipes using Open Pit and Drilled Construction 

Location 
Total suspended particlesTSP) (microgram/cubic meter) 

24 hour average 1 year average 

Modeled value Total Basic Value1/ Modeled value 

Open pit construction  

Highest Value 92.43 277.43 6.56 
Occuring Month May May - 
Coordinate (585500E, 1498250N) (585500E, 1498250N) (580706E, 1496222N) 
-Ban Klong Loomdin Community Moo 3, 

Loom Din subdistrict 24.01 
209.01 

0.49 
-Ban Aranyik Community Moo 4, Jedi Huk 

subdistrict 17.54 
202.54 

1.36 
-Ban Nong Jork Community Moo 5, Jedi 

Huk subdistrict 16.65 
201.65 

0.28 
-Ban Rak Kwang Community Moo 3, Hin 

Kong subdistrict 60.44 
245.44 

3.40 
-Ban Nong Taluang Shop Moo 3, Hin Kong 

subdistrict 56.75 
241.75 

5.63 
-Ban Nong Taluang Community Moo 3, Hin 

Kong subdistrict 62.93 
247.93 

5.18 
-Ban Nong Ruk Community Moo 5, Hin 

Kong subdistrict 64.13 
249.13 

4.62 
-Ban Nong Sadao Bon Community Moo 6, 

Hin Kong subbdistrict 81.95 
266.95 

6.56 
Drilled Construction 

Highest Value 68.86 253.86 3.60 

Occuring Month January January - 

Coordinate (588641E, 1500367N) (588641E, 1500367N) (581280E, 1496732N) 

     

-Ban Plubpla Community Moo 7, Loom 
Din subdistrict 

68.86 253.86 1.92 

-Ban Klong Loom Din Community Moo 3, 
Loom Din subdistrict 

2.69 187.69 0.27 

-Ban Nong Taluang Shop Moo 3, Hin kong 
subdistrict 

27.14 212.14 3.60 

-Ban Nong Taluang Community Moo 3, Hin 
Kong subdistrict 

28.13 213.13 0.77 

Standard value2/ 330 100 
Remark : 1/ Total basic value from basic value equaling 185 microgram/cubic meter 
 2/ Announcement of National Environment Board No. 24(B.E.2547) on regulating atmospheric air quality 

standard 
source : Consultants of Technololgy Co.,L.td, B.E.2563 
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Table 5.3.2-14 
Spreading of Particulat Matter less than 10 Miron (P.M. 10) in 2nd and 3rd case of Estimating Air Pollution 

caused from Constructing Raw Water Pipes and Sewage Pipes using Open Pit and Drilled Construction 

Location 

Particulate matter less than 10 microns (PM-10) (microgram/cubic meter) 

24 hour average 1 year average 

Modeled value Total basic value1/ Modeled value 

Open pit construction 

Highest Value 12.97 107.97 0.89 

Occuring Month May May - 

Coordinate (585500E, 1498250N) (585500E, 1498250N) (581250E, 1496750N) 
-Ban Klong Loomdin Community Moo 3, Loom 

Din subdistrict 3.37 
98.37 

0.07 
-Ban Aranyik Community Moo 4, Jedi Huk 

subdistrict 2.46 
97.46 

0.19 
-Ban Nong Jork Community Moo 5, Jedi Huk 

subdistrict 2.34 
97.34 

0.04 
-Ban Rak Kwang Community Moo 3, Hin Kong 

subdistrict 8.48 
103.48 

0.48 
-Ban Nong Taluang Shop Moo 3, Hin Kong 

subdistrict 7.96 
102.96 

0.77 
-Ban Nong Taluang Community Moo 3, Hin 

Kong subdistrict 8.83 
103.83 

0.72 
-Ban Nong Ruk Community Moo 5, Hin Kong 

subdistrict 5.46 
100.46 

0.39 
-Ban Nong Sadao Bon Community Moo 6, Hin 

Kong subbdistrict 6.97 
101.97 

0.56 

Drilled construction 

Highest Value 30.89 125.89 3.45 

Occuring Month January January - 

Coordinate (588641E, 1500367N) (588641E, 1500367N) (581280E, 1496732N) 
-Ban Plubpla Community Moo 7, Loom Din 

subdistrict 30.89 125.89 1.23 
-Ban Klong Loom Din Community Moo 3, 

Loom Din subdistrict 2.58 97.58 0.26 
-Ban Nong Taluang Shop Moo 3, Hin kong 

subdistrict 26.01 121.01 3.45 
-Ban Nong Taluang Community Moo 3, Hin 

Kong subdistrict 26.96 121.96 0.74 

Standard value2/ 120 50 
Remark : 1/ Total basic value from basic value equaling 95 microgram/cubic meter 
 2/ Announcement of National Environment Board No. 24(B.E.2547) on regulating atmospheric air quality standard 
source : Consultants of Technololgy Co.,L.td, B.E.2563 
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Table 5.3.2-15 
Spreading of Sulfur Dioxide (SO2) in 2nd and 3rd case of Estimating Air Pollution caused from 
Constructing Raw Water Pipes and Sewage Pipes using Open Pit and Drilled Construction 

Location 

Sulfur Dioxide gas (SO2) (microgram/cubic meter) 

1 hour average 24 hour average 1 year average 

Modeled 
value 

Total 
basic 
value 

Modeled 
value 

Total 
basic 
value 

Modeled value 

Open pit construction 

Highest Value 5.08 18.17 0.89 8.74 0.061 

Occuring Month April May - 

Coordinate (586500E, 1499750N) (585500E, 1498250N) (581250E, 1496750N) 
- Ban Klong Loomdin Community Moo 3, 
Loom Din subdistrict 2.62 15.71 0.23 8.08 0.005 
- Ban Aranyik Community Moo 4, Jedi Huk 
subdistrict 0.96 14.05 0.17 8.02 0.013 
- Ban Nong Jork Community Moo 5, Jedi Huk 
subdistrict 1.55 14.64 0.16 8.01 0.003 
- Ban Rak Kwang Community Moo 3, Hin Kong 
subdistrict 2.44 15.53 0.58 8.43 0.033 
- Ban Nong Taluang Shop Moo 3, Hin Kong 
subdistrict 2.37 15.46 0.55 8.40 0.053 
-. Ban Nong Taluang Community Moo 3, Hin 
Kong subdistrict 2.65 15.74 0.61 8.46 0.049 
-. Ban Nong Ruk Community Moo 5, Hin Kong 
subdistrict 2.34 15.43 0.36 8.21 0.026 
- Ban Nong Sadao Bon Community Moo 6, Hin 
Kong subbdistrict 2.33 15.42 0.46 8.31 0.037 

Drilled Construction 

Highest Value 27.62 40.71 1.61 9.46 0.084 

Occuring month January January - 

Coordinate (588641E, 1500367N) (588641E, 1500367N) (581280E, 1496732N) 
- Ban Plubpla Community Moo 7, Loom Din 
subdistrict 27.62 40.71 1.61 9.46 0.045 
- Ban Klong Loom Din Community Moo 3, 
Loom Din subdistrict 0.49 13.58 0.06 7.91 0.006 
-. Ban Nong Taluang Shop Moo 3, Hin kong 
subdistrict 3.15 16.24 0.63 8.48 0.084 
- Ban Nong Taluang Community Moo 3, Hin 
Kong subdistrict 15.59 28.68 0.66 8.51 0.018 

Standard value1/ 780 300 100 
Remark : 1/ Total basic value from highest basic value measured with 1 hour average concentration equaling 13.09 microgram/cubic 
meters and 24 hour average concentration equaling 7.85 microgram/cubic meters 
 2/ Announcement of National Environment Board No. 21(B.E.2544) and No. 24(B.E.2547)  

source : Consultants of Technololgy Co.,L.td, B.E.2563
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Table 5.3.2-16 

Spreading of Nitrogen Dioxide (NO2) in 2nd and 3rd case of Estimating Air Pollution caused 

from Constructing Raw Water Pipes and Sewage Pipes using Open Pit and Drilled Construction 

Location 
Nitrogen Dioxide (NO2) (microgram/cubic meters) 

1 hour average 1 year average 
Modeled value Total basic value1/ Modeled value 

Open pit construction 
Highest Value 76.24 111.99 0.92 
Occuring Month April April - 
Coordinate (585500E, 1498250N) (585500E, 1498250N) (581250E, 1496750N) 
- Ban Klong Loomdin Community Moo 3, 
Loom Din subdistrict 8.85 44.60 0.02 
- Ban Aranyik Community Moo 4, Jedi Huk 
subdistrict 15.71 51.46 0.21 
- Ban Nong Jork Community Moo 5, Jedi Huk 
subdistrict 22.55 58.30 0.04 
- Ban Rak Kwang Community Moo 3, Hin Kong 
subdistrict 32.94 68.69 0.44 
- Ban Nong Taluang Shop Moo 3, Hin Kong 
subdistrict 8.01 43.76 0.18 
-. Ban Nong Taluang Community Moo 3, Hin 
Kong subdistrict 39.79 75.54 0.74 
-. Ban Nong Ruk Community Moo 5, Hin Kong 
subdistrict 16.46 52.21 0.18 
- Ban Nong Sadao Bon Community Moo 6, Hin 
Kong subbdistrict 16.41 52.16 0.26 
Drilled Construction 
Highest Value 236.20 271.95 1.09 
Occuring month February February - 
Coordinate (588641E, 1500367N) (588641E, 1500367N) (581280E, 1496732N) 
- Ban Plubpla Community Moo 7, Loom Din 
subdistrict 236.20 271.95 1.09 
- Ban Klong Loom Din Community Moo 3, Loom 
Din subdistrict 21.35 57.10 0.28 
-. Ban Nong Taluang Shop Moo 3, Hin kong 
subdistrict 16.29 52.04 0.26 
- Ban Nong Taluang Community Moo 3, Hin Kong 
subdistrict 128.66 164.41 0.53 
Standard value2/ 320 57 

Remark : 1/ Total basic value from highest basic value measured with 1 hour average concentration equaling 35.75 
micrograms/cubic meters  

 2/ Announcement of National Environment Board No.33 (B.E. 2552) 
source : Consultants of Technololgy Co.,L.td, B.E.2563  
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    The maximum 1-year average concentration of particulate matter 
with a diameter smaller than 10 microns is 0.89 micrograms/cubic meter or counted for 
1.78 percent of the standard limit at the coordinates 581250E, 1496750N. The maximum 
1-year average concentration of particulate matter with a diameter smaller than 10 
microns at the receptor is 0.77 microgram/cubic meter, at the area of Moo 3 Ban Nong 
Ta Luang, Hin Kong Sub-district. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.24 B.E. 2547 (2004) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-14. 
 
   (c) Sulfur dioxide (SO2) 
    The maximum 1-hour average concentration of sulfur dioxide (SO2) 
is 5.08 microgram/cubic meter or counted for 0.65 percent of the standard limit. When 
considered the background concentration from the monitoring, it was found that the 
maximum 1-hour average concentration of sulfur dioxide (SO2) is 18.17 microgram/cubic 
meter (occurs in April) at the coordinates 586500 E, 1499750N. The maximum 1-hour 
average concentration at the receptor is 2.65 microgram/cubic meter. When combined 
with the background concentration from the monitoring, it was found that the maximum 
1-hour average concentration of sulfur dioxide (SO2) is 15.74 microgram/cubic meter, at 
the area of Moo 3 Ban Nong Ta Luang, Hin Kong Sub-district. 
    The maximum 24-hour average concentration of sulfur dioxide 
(SO2) is 0.89 micrograms/cubic meter or counted for 0.30 percent of the standard limit. 
When considered the background concentration from the monitoring, it was found that 
the maximum 24-hour average concentration of sulfur dioxide (SO2) is 8.74 
microgram/cubic meter (occurs in May) at the coordinates 585500E, 1498250N. The 
maximum 24-hour average concentration at the receptor is 0.61 microgram/cubic meter. 
When combined with the background concentration from the monitoring, it was found 
that the maximum 24-hour average concentration of sulfur dioxide (SO2) is 8.64 
microgram/cubic meter, at the area of Moo 3 Ban Nong Ta Luang, Hin Kong Sub-district. 
    The maximum 1-year average concentration of sulfur dioxide (SO2) 
is 0.061 microgram/cubic meter or counted for 0.06 percent of the standard limit. It will 
occur at the coordinates 581250E, 1496750N, in the Project area. The maximum 1-year 
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average concentration at the receptor is 0.053 microgram/cubic meter, at a shop in Moo 
3 Ban Nong Ta Luang, Hin Kong Sub-district. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.21 B.E. 2544 (2001) and No.24 
B.E. 2547 (2004) found that all the study results meet the standard including in the case 
of combining the background concentration. Details are shown in Table 5.3.2-15. 
 
   (d) Nitrogen dioxide (NO2) 
    The maximum 1-hour average concentration of nitrogen dioxide 
(NO2) is 76.24 microgram/cubic meter or counted for 23.83 percent of the standard limit. 
When considered the background concentration from the monitoring, it was found that 
the maximum 1-hour average concentration of nitrogen dioxide (NO2) is 111.99 
microgram/cubic meter (occurs in April) at the coordinates 585500E, 1498250N. The 
maximum 1-hour average concentration at the receptor is 39.79 microgram/cubic meter. 
When combined with the background concentration from the monitoring, it was found 
that the maximum 1-hour average concentration of nitrogen dioxide (NO2) is 75.54 
microgram/cubic meter, at the area of Moo 3 Ban Nong Ta Luang, Hin Kong Sub-district. 
    The maximum 1-year average concentration of nitrogen dioxide 
(NO2) is 0.92 micrograms/cubic meter or counted for 1.61 percent of the standard limit. 
It will occur at the coordinates 581250E, 1496750N, in the Project area. The maximum 1-
year average concentration at the receptor is 0.74 microgram/cubic meter, at the area of 
Moo 3 Ban Nong Ta Luang, Hin Kong Sub-district. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.33 B.E. 2552 (2009) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-16. 
 
  3) Scenario 3 predict the sources of air pollution from raw water and 
wastewater pipelines installation by the horizontal directional drilling technique  
   Results of the study by using the mathematical modeling for scenario 
3 predict the sources of air pollution from raw water and wastewater pipelines 
installation by the horizontal directional drilling technique are shown in Table 5.3.2-13 
to Table 5.3.2-16. 
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   (a) Total suspended particulate (TSP) 
    The maximum 24-hour average concentration of total suspended 
particulate is 68.86 microgram/cubic meter or counted for 20.86 percent of the standard 
limit. When considered the background concentration from the monitoring, it was found 
that the maximum 24-hour average concentration of total suspended particulate is 
253.86 microgram/cubic meter (occurs in January) at the coordinates 588641E, 1500367N, 
at the area of Moo 7 Ban Phlub Phla, Lumdin Subsitrict. The maximum 24-hour average 
concentration of total suspended particulate at the receptor will occur in the area of 
Moo 7 Ban Phlub Phla, Lumdin Subsitrict as well. 
    The maximum 1-year average concentration of total suspended 
particulate is 3.60 microgram/cubic meter or counted for 3.6 percent of the standard 
limit at the coordinates 581280E, 1496732N, at a shop in Moo 3 Ban Nong Ta Luang, Hin 
Kong Subdistrict. The maximum 1-year average concentration of total suspended 
particulate at the receptor will occur at a shop in Moo 3 Ban Nong Ta Luang, Hin Kong 
Subdistrict as well. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.24 B.E. 2547 (2004) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-13. 
 
   (b) Particulate matter with a diameter of smaller than 10 microns 
(PM-10) 
    The maximum 24-hour average concentration of particulate 
matter with a diameter smaller than 10 microns is 30.89 microgram/cubic meter or 
counted for 25.74 percent of the standard limit. When considered the background 
concentration from the monitoring, it was found that the maximum 24-hour average 
concentration of particulate matter with a diameter smaller than 10 microns is 125.89 
microgram/cubic meter (occurs in January) at the coordinates 588641E, 1500367N, the 
area of Moo 7 Ban Phlub Phla, Lumdin Subsitrict. The maximum 24-hour average 
concentration at the receptor will occur in the area of Moo 7 Ban Phlub Phla, Lumdin 
Subsitrict as well. 
    The maximum 1-year average concentration of particulate matter 
with a diameter smaller than 10 microns is 3.45 microgram/cubic meter or counted for 
6.90 percent of the standard limit at the coordinates 581280E, 1496732N, at a shop in 
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Moo 3 Ban Nong Ta Luang, Hin Kong Subdistrict. The maximum 1-year average 
concentration of particulate matter with a diameter smaller than 10 microns at the 
receptor will occur at a shop in Moo 3 Ban Nong Ta Luang, Hin Kong Subdistrict. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.24 B.E. 2547 (2004) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-13. However, the area where pipeline 
installation by horizontal directional drilling is approximately 0.850 kilometers. The 
horizontal directional drilling shall be applied where there are obstacles such as a very 
wide road, heavy traffic roads, and large water sources, etc. The steps in the process will 
start from excavating entry-exit holes with the dimension of, width x length x depth, 
4.5x4.5x3.2 meters. However, most of the areas where horizontal directional drilling will 
take place are wide roads and across the irrigation canal. Therefore, it was projected that 
the communities will be affected at a low level. 
 
   (c) Sulfur dioxide (SO2) 
    The maximum 1-hour average concentration of sulfur dioxide (SO2) 
is 27.62 microgram/cubic meter or counted for 3.54 percent of the standard limit. When 
considered the background concentration from the monitoring, it was found that the 
maximum 1-hour average concentration of sulfur dioxide (SO2) is 40.71 microgram/cubic 
meter (occurs in January) at the coordinates 588641E, 1500367N, the area of Moo 7 Ban 
Phub Phla, Lumdin Subdistrict. The maximum 1-hour average concentration at the 
receptor will occur in the area of Moo 7 Ban Phub Phla, Lumdin Subdistrict as well. 
    The maximum 24-hour average concentration of sulfur dioxide 
(SO2) is 1.61 micrograms/cubic meter or counted for 0.49 percent of the standard limit. 
When considered the background concentration from the monitoring, it was found that 
the maximum 24-hour average concentration of sulfur dioxide (SO2) is 9.46 
microgram/cubic meter (occurs in January) at the coordinates 588641E, 1500367N, a 
shop in the area of Moo 7 Ban Phlub Phla, Lumdin Subdistrict. The maximum 24-hour 
average concentration at the receptor will occur at a shop in the area of Moo 7 Ban 
Phlub Phla, Lumdin Subdistrict as well. 
    The maximum 1-year average concentration of sulfur dioxide (SO2) 
is 0.084 micrograms/cubic meter or counted for 0.08 percent of the standard limit. It will 
occur at the coordinates 581280E, 1496732N, at a shop in the area of Moo 7 Ban Phlub 
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Phla, Lumdin Subdistrict. The maximum 1-year average concentration at the receptor 
will occur at a shop in the area of Moo 3 Ban Phlub Phla, Lumdin Subdistrict as well. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.21 B.E. 2544 (2001) and No.24 
B.E. 2547 (2004) found that all the study results meet the standard including in the case 
of combining the background concentration. Details are shown in Table 5.3.2-15 
 
   (d) Nitrogen dioxide (NO2) 
    The maximum 1-hour average concentration of nitrogen dioxide 
(NO2) is 236.20 microgram/cubic meter or counted for 73.81 percent of the standard 
limit. When considered the background concentration from the monitoring, it was found 
that the maximum 1-hour average concentration of nitrogen dioxide (NO2) is 271.95 
microgram/cubic meter (occurs in February) at the coordinates 588641E, 1500367N, at 
the area in Moo 7 Ban Phlub Phla, Lumdin Subdistrict. The maximum 1-hour average 
concentration at the receptor will occur at the area in Moo 7 Ban Phlub Phla, Lumdin 
Subdistrict as well. 
    The maximum 1-year average concentration of nitrogen dioxide 
(NO2) is 1.09 microgram/cubic meter or counted for 1.91 percent of the standard limit. It 
will occur at the coordinates 588641E, 1500367N, at the area in Moo 7 Ban Phlub Phla, 
Lumdin Subdistrict. The maximum 1-year average concentration at the receptor will 
occur at the area in Moo 7 Ban Phlub Phla, Lumdin Subdistrict as well. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.33 B.E. 2552 (2009) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-16. 
 
  4) Scenario 4  predict the sources of air pollution of the Project in 
the case of full load (100%) operation by using natural gas as a fuel  
   Results of the study by using the mathematical modeling for scenario 
4 predict the sources of air pollution of the Project in the case of full load (100%) 
operation by using natural gas as a fuel are shown in Table 5.3.2-17 to Table 5.3.2-21. 
  



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 5-76 Consultant of Technology Company Limited 

   (a) Total suspended particulate (TSP) 
    The maximum 24-hour average concentration of total suspended 
particulate is 7.53  microgram/cubic meter or counted for 2.28  percent of the standard 
limit. When considered the background concentration from the monitoring, it was found 
that the maximum 24-hour average concentration of total suspended particulate is 
1 9 2 . 5 3  microgram/cubic meter (occurs in November) at the coordinates 583250E, 
1493500N, foot of Khao Ngam, about 3.4 kilometers southeast of the Project. The 
maximum 24-hour average concentration of total suspended particulate at the receptor 
is 1.70 microgram/cubic meter. When combined with the background concentration from 
the monitoring, it was found that the maximum 24-hour average concentration of total 
suspended particulate is 186.70 microgram/cubic meter, at Ban Nong Kham. 
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Table 5.3.2-17 
Assessment of the 4th Case about the Spread of Total Suspended Particles (TSP) in Estimating Air 

pollution from the Project in case of Operating at Full Load (100%) with natural gas as fuel.  

Location 
concentration (microgram/cubic meters) 
24 hour average 1 year average 

Modeled value Total basic value1/ Modeled value 
Highest value 7.53 192.53 0.70 
Occuring month November November - 
Coordinates (583250E , 1493500N) (583250E , 1493500N) (583250E , 1493500N) 
Area    

  
Khao Gnam, around 3.4 
kilometers South East of 
the project 

Khao Gnam, around 3.4 
kilometers South East of the 

project 

Khao Gnam, around 3.4 
kilometers South East 

of the project 
Location       
1. Wat Huai Moo School 1.14 186.14 0.18 
2. Wat Nong Taluang School 1.63 186.63 0.18 
3. Wat Huai Pladuk School 1.37 186.37 0.26 
4. Wat Na Nong School 0.87 185.87 0.18 
5. Wat Kor Loi School 0.48 185.48 0.07 
6. Wat Kao Gruad School 0.76 185.76 0.14 
7. Wat Huai Phai School 0.97 185.97 0.16 
8. Jedi Huk Private 

Hospital(Ban Huai Moo) 0.89 
185.89 

0.11 

9. Kor PlubPla Private Hospital 0.59 185.59 0.09 
10. Huai Phai Private Hospital 0.89 185.89 0.14 
11. Hin Kong Private Hospital 0.93 185.93 0.17 
12. Kao Gruad Temple 0.78 185.78 0.13 
13. Aroon Ratanasiri Temple 1.11 186.11 0.22 
14. Huai Phai Temple 0.92 185.92 0.21 
15. Nong Num Khun Temple 0.95 185.95 0.17 
16. Nong Luang Temple 0.80 185.80 0.14 
17. Hin Kong Temple 0.94 185.94 0.18 
18. Huai Phai Community 1.11 186.11 0.23 
19. Nong Karm House 1.70 186.70 0.30 
20. Nong Song Hong House 0.66 185.66 0.11 
21. Nong Gratoom Temple 1.31 186.31 0.18 

Standard value2/ 330 100 
Remark : 1/ Total basic value from basic value equaling 185 microgram/cubic meter 
 2/ Announcement of National Environment Board No. 24(B.E.2547) on regulating atmospheric air 

quality standard 
Source: Consultants of Technololgy Co.,L.td, B.E.2563 
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Table 5.3.2-18 

Assessment of the 4th Case about the Spread of Particulate less than 10 microns (PM-10) in 

Estimating Air pollution from the Project in case of Operating at Full Load (100%) with 

natural gas as fuel.  

Location 
concentration (microgram/cubic meters) 

24 hour average 1 year average 
Modeled value Total basic value1/ Modeled value 

Highest value 1.15 96.15 0.11 
Occuring month November November - 
Coordinate (583250E , 1493500N) (583250E , 1493500N) (583250E , 1493500N) 
Area    

  
Khao Gnam, around 
3.4 kilometers South 
East of the project 

Khao Gnam, around 3.4 
kilometers South East 

of the project 

Khao Gnam, around 3.4 
kilometers South East of the 

project 
Location       
1. Wat Huai Moo School 0.17 95.17 0.03 
2. Wat Nong Taluang School 0.25 95.25 0.03 
3. Wat Huai Pladuk School 0.21 95.21 0.04 
4. Wat Na Nong School 0.13 95.13 0.03 
5. Wat Kor Loi School 0.07 95.07 0.01 
6. Wat Kao Gruad School 0.12 95.12 0.02 
7. Wat Huai Phai School 0.15 95.15 0.02 
8. Jedi Huk Private 

Hospital(Ban Huai Moo) 0.14 
95.14 0.02 

9. Kor PlubPla Private Hospital 0.09 95.09 0.01 
10. Huai Phai Private Hospital 0.14 95.14 0.02 
11. Hin Kong Private Hospital 0.14 95.14 0.03 
12. Kao Gruad Temple 0.12 95.12 0.02 
13. Aroon Ratanasiri Temple 0.17 95.17 0.03 
14. Huai Phai Temple 0.14 95.14 0.03 
15. Nong Num Khun Temple 0.15 95.15 0.03 
16. Nong Luang Temple 0.12 95.12 0.02 
17. Hin Kong Temple 0.14 95.14 0.03 
18. Huai Phai Community 0.17 95.17 0.04 
19. Nong Karm House 0.26 95.26 0.05 
20. Nong Song Hong House 0.10 95.10 0.02 
21. Nong Gratoom Temple 0.20 95.20 0.03 

Standard value2/ 120 50 
Remark : 1/ Total basic value from basic value equaling 95 microgram/cubic meter 
 2/ Announcement of National Environment Board No. 24(B.E.2547) on regulating atmospheric air 

quality standard 
Source: Consultants of Technololgy Co.,L.td, B.E.2563 
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Table 5.3.2-19 
Assessment of 4th Case about the Spread of Particulate less than 2.5 microns (PM-2.5) in 

Estimating Air pollution from the Project in case of Operating at Full Load (100%) with 

natural gas as fuel.  

Location 
Concentration (microgram/cubic meter) 

24 hour average 1 year average 
Modeled value Total baic value1/ Modeled value 

Highest value 1.15 40.15 0.11 
Occuring month November November - 
Coordinate (583250E , 1493500N) (583250E , 1493500N) (583250E , 1493500N) 
Area    

  
Khao Gnam, around 3.4 
kilometers South East of 

the project 

Khao Gnam, around 3.4 
kilometers South East of 

the project 

Khao Gnam, around 3.4 
kilometers South East of 

the project 
Location       
1. Wat Huai Moo School 0.17 39.17 0.03 
2. Wat Nong Taluang School 0.25 39.25 0.03 
3. Wat Huai Pladuk School 0.21 39.21 0.04 
4. Wat Na Nong School 0.13 39.13 0.03 
5. Wat Kor Loi School 0.07 39.07 0.01 
6. Wat Kao Gruad School 0.12 39.12 0.02 
7. Wat Huai Phai School 0.15 39.15 0.02 
8. Jedi Huk Private 
Hospital(Ban Huai Moo) 0.14 

39.14 0.02 

9. Kor PlubPla Private Hospital 0.09 39.09 0.01 
10. Huai Phai Private Hospital 0.14 39.14 0.02 
11. Hin Kong Private Hospital 0.14 39.14 0.03 
12. Kao Gruad Temple 0.12 39.12 0.02 
13. Aroon Ratanasiri Temple 0.17 39.17 0.03 
14. Huai Phai Temple 0.14 39.14 0.03 
15. Nong Num Khun Temple 0.15 39.15 0.03 
16. Nong Luang Temple 0.12 39.12 0.02 
17. Hin Kong Temple 0.14 39.14 0.03 
18. Huai Phai Community 0.17 39.17 0.04 
19. Nong Karm House 0.26 39.26 0.05 
20. Nong Song Hong House 0.10 39.10 0.02 
21. Nong Gratoom Temple 0.20 39.20 0.03 

Standard value2/ 50 25 
Remark : 1/ Total basic value from basic value equaling 39 microgram/cubic meter 
 2/ Announcement of National Environment Board No. 36(B.E.2547) on regulating standard 

atmospheric air quality standard 
Source : Consultants of Technololgy Co.,L.td, B.E.2563 
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Table 5.3.2-20 
Assessment of the 4th Case about the Spread of Sulfur Dioxide (SO2) in Estimating Air 

pollution from the Project in case of Operating at Full Load (100%) with natural gas as fuel.  

Location 

Concentration (microgram/cubic meter) 
1 hour average 24 hour average 1 year average 

Modeled 
value 

Total basic 
value1/ 

Modeled 
value 

Total basic 
value1/ 

Modeled value 

Highest value 82.66 95.75 10.79 18.64 1.01 
Occuring month April November   
Coordinates (576000E , 1496500N) (583250E , 1493500N) (583250E , 1493500N) 
Area    

  
khao Krok, around 3.5 

kilometers west of the project 

Khao Gnam, around 3.4 
kilometers South East of the 

project 

Khao Gnam, around 
3.4 kilometers South 
East of the project 

Location         
1. Wat Huai Moo School 9.69 22.78 1.63 9.48 0.26 
2. Wat Nong Taluang School 8.35 21.44 2.34 10.19 0.26 
3. Wat Huai Pladuk School 9.68 22.77 1.97 9.82 0.38 
4. Wat Na Nong School 8.34 21.43 1.24 9.09 0.25 
5. Wat Kor Loi School 6.13 19.22 0.69 8.54 0.10 
6. Wat Kao Gruad School 9.05 22.14 1.10 8.95 0.20 
7. Wat Huai Phai School 8.86 21.95 1.38 9.23 0.23 
8. Jedi Huk Private Hospital(Ban 
Huai Moo) 7.24 

20.33 
1.28 

9.13 0.16 

9. Kor PlubPla Private Hospital 6.60 19.69 0.85 8.70 0.12 
10. Huai Phai Private Hospital 8.73 21.82 1.28 9.13 0.20 
11. Hin Kong Private Hospital 9.20 22.29 1.33 9.18 0.24 
12. Kao Gruad Temple 8.92 22.01 1.11 8.96 0.19 
13. Aroon Ratanasiri Temple 10.81 23.90 1.59 9.44 0.32 
14. Huai Phai Temple 8.95 22.04 1.31 9.16 0.30 
15. Nong Num Khun Temple 7.87 20.96 1.37 9.22 0.25 
16. Nong Luang Temple 8.63 21.72 1.15 9.00 0.20 
17. Hin Kong Temple 8.78 21.87 1.34 9.19 0.26 
18. Huai Phai Community 8.92 22.01 1.60 9.45 0.33 
19. Nong Karm House 7.69 20.78 2.44 10.29 0.42 
20. Nong Song Hong House 8.53 21.62 0.95 8.80 0.16 
21. Nong Gratoom Temple 9.49 22.58 1.88 9.73 0.26 

Standard value2/ 780 300 100 
Remark : 1/ Total basic value from highest basic value of concentration in average 1 hour equaling to 13.09 

microgram/cubic meter and 24 hour average concentration equaling 7.85 microgram/cubic meter 
 2/Announcement of National Environment Board No. 24(B.E.2547) on regulating air quality in 

atmosphere 
source : Consultants of Technololgy Co.,L.td, B.E.2563 
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Table 5.3.2-21 
Assessment of the 4th Case about the Spread of Nitrogen Dioxide (NO2) in Estimating Air 

pollution from the Project in case of Operating at Full Load (100%) with natural gas as fuel.  

Location 
Concentration (microgram/ cubic meters) 

1 hour average 1 year average 
Modeled value Total basic value1/ Modeled value 

Highest value 280.70 316.45 3.21 
Occuring  April April - 
Coordinates (576000E , 1496500N) (576000E , 1496500N) (583250E , 1493500N) 
Area    

  
khao Krok, around 3.5 
kilometers west of the 

project 

khao Krok, around 3.5 
kilometers west of the 

project 

Khao Gnam, around 3.4 
kilometers South East of 

the project 
Location       
1. Wat Huai Moo School 32.91 68.66 0.82 
2. Wat Nong Taluang School 28.36 64.11 0.81 
3. Wat Huai Pladuk School 32.86 68.61 1.20 
4. Wat Na Nong School 28.31 64.06 0.80 
5. Wat Kor Loi School 20.82 56.57 0.32 
6. Wat Kao Gruad School 30.73 66.48 0.64 
7. Wat Huai Phai School 30.08 65.83 0.72 
8. Jedi Huk Private Hospital(Ban Huai 
Moo) 

24.59 60.34 0.52 

9. Kor PlubPla Private Hospital 22.41 58.16 0.39 
10. Huai Phai Private Hospital 29.65 65.40 0.64 
11. Hin Kong Private Hospital 31.24 66.99 0.77 
12. Kao Gruad Temple 30.28 66.03 0.60 
13. Aroon Ratanasiri Temple 36.70 72.45 1.01 
14. Huai Phai Temple 30.40 66.15 0.97 
15. Nong Num Khun Temple 26.74 62.49 0.80 
16. Nong Luang Temple 29.30 65.05 0.62 
17. Hin Kong Temple 29.81 65.56 0.84 
18. Huai Phai Community 30.28 66.03 1.07 
19. Nong Karm House 26.11 61.86 1.35 
20. Nong Song Hong House 28.97 64.72 0.50 
21. Nong Gratoom Temple 32.24 67.99 0.81 

Standard value2/ 320 57 
Remark : 1/ Total basic value from highest basic value of concentration in average 1 hour equaling to 35.75 
microgram/cubic meter and 24 hour average concentration equaling 7.85 microgram/cubic meter  
 2/Announcement of National Environment Board No 33 (B.E. 2552) 
Source : Consultants of Technololgy Co.,L.td, B.E.2563 
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    The maximum 1-year average concentration of total suspended 
particulate is 0.70 microgram/cubic meter or counted for 0.70 percent of the standard 
limit at the coordinates 583250E, 1493500N, foot of Khao Ngam, about 3.4 kilometers 
southeast of the Project. The maximum 1-year average concentration of total suspended 
particulate at the receptor is 0.30 microgram/cubic meter will occur in the area of Ban 
Nong Kham. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.24 B.E. 2547 (2004) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-17. 
 
   (b) Particulate matter with a diameter of smaller than 10 microns 
(PM-10) 
    The maximum 24-hour average concentration of particulate 
matter with a diameter smaller than 10 microns is 1.15 microgram/cubic meter or 
counted for 0.96 percent of the standard limit. When considered the background 
concentration from the monitoring, it was found that the maximum 24-hour average 
concentration of particulate matter with a diameter smaller than 10 microns is 96.15 
microgram/cubic meter (occurs in November) at the coordinates 583250E, 1493500N, at 
foot of Khao Ngam, about 3.4 kilometers southeast of the Project. The maximum 24-
hour average concentration at the receptor is 0.26 microgram/cubic meter. When 
combined with the background concentration from the monitoring, it was found that the 
maximum 24-hour average concentration of particulate matter with a diameter smaller 
than 10 microns is 95.26 microgram/cubic meter, at the area of Ban Nong Kham. 
    The maximum 1-year average concentration of particulate matter 
with a diameter smaller than 10 microns is 0.11 microgram/cubic meter or counted for 
0.22 percent of the standard limit at the coordinates 583250E, 1493500N, at foot of Khao 
Ngam, about 3.4 kilometers southeast of the Project. The maximum 1-year average 
concentration of particulate matter with a diameter smaller than 10 microns at the 
receptor is 0.05 microgram/cubic meter, at the area of Ban Nong Kham. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.24 B.E. 2547 (2004) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-18. 
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   (c) Particulate matter with a diameter of smaller than 2.5 microns 
(PM-2.5) 
    The maximum 24-hour average concentration of particulate 
matter with a diameter smaller than 2.5 microns is 1.15 microgram/cubic meter or 
counted for 2.30 percent of the standard limit. When considered the background 
concentration from the monitoring, it was found that the maximum 24-hour average 
concentration of particulate matter with a diameter smaller than 2.5 microns is 40.15 
microgram/cubic meter (occurs in November) at the coordinates 583250E, 1493500N, at 
foot of Khao Ngam, about 3.4 kilometers southeast of the Project. The maximum 24-
hour average concentration at the receptor is 0.26 microgram/cubic meter. When 
combined with the background concentration from the monitoring, it was found that the 
maximum 24-hour average concentration of particulate matter with a diameter smaller 
than 2.5 microns is 39.26 microgram/cubic meter, at the area of Ban Nong Kham. 
    The maximum 1-year average concentration of particulate matter 
with a diameter smaller than 2.5 microns is 0.11 microgram/cubic meter or counted for 
0.44 percent of the standard limit at the coordinates 583250E, 1493500N, at foot of Khao 
Ngam, about 3.4 kilometers southeast of the Project. The maximum 1-year average 
concentration of particulate matter with a diameter smaller than 2.5 microns at the 
receptor is 0.05 microgram/cubic meter, at the area of Ban Nong Kham. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.36  B.E. 2553  (2010 ) found that 
all the study results meet the standard including in the case of combining the 
background concentration. Details are shown in Table 5.3.2-19. 
 
   (d) Sulfur dioxide (SO2) 
    The maximum 1-hour average concentration of sulfur dioxide (SO2) 
is 82.66 microgram/cubic meter or counted for 10.60 percent of the standard limit. When 
considered the background concentration from the monitoring, it was found that the 
maximum 1-hour average concentration of sulfur dioxide (SO2) is 95.75 microgram/cubic 
meter (occurs in April) at the coordinates 576000E, 1496500N, at the area of Khao Khrok, 
about 3.5 kilometers south of the Project. The maximum 1-hour average concentration 
at the receptor is 10.81 microgram/cubic meter. When combined with the background 
concentration from the monitoring, it was found that the maximum 1-hour average 
concentration of sulfur dioxide (SO2) is 23.90 microgram/cubic meter, at Arun Rattanakhiri 
Temple. 
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    The maximum 24-hour average concentration of sulfur dioxide 
(SO2) is 10.97 micrograms/cubic meter or counted for 3.60 percent of the standard limit. 
When considered the background concentration from the monitoring, it was found that 
the maximum 24-hour average concentration of sulfur dioxide (SO2) is 18.64 
microgram/cubic meter (occurs in November) at the coordinates 583250E, 1493500N, at 
foot of Khao Ngam, about 3.4 kilometers southeast of the Project. The maximum 24-
hour average concentration at the receptor is 2.44 microgram/cubic meter. When 
combined with the background concentration from the monitoring, it was found that the 
maximum 24-hour average concentration of sulfur dioxide (SO2) is 10.29 microgram/cubic 
meter, at the area of Ban Nong Kham. 
    The maximum 1-year average concentration of sulfur dioxide (SO2) 
is 1.01 microgram/cubic meter or counted for 1.01 percent of the standard limit. It will 
occur at the coordinates 583250E, 1493500N, at foot of Khao Ngam, about 3.4 kilometers 
southeast of the Project. The maximum 1-year average concentration at the receptor is 
0.38 microgram/cubic meter, at Wat Huai Pla Duk School. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.21 B.E. 2544 (2001) and No.24 
B.E. 2547 (2004) found that all the study results meet the standard including in the case 
of combining the background concentration. Details are shown in Table 5.3.2-20. 
 
   (e) Nitrogen dioxide (NO2) 
    The maximum 1-hour average concentration of nitrogen dioxide 
(NO2) is 280.70 microgram/cubic meter or counted for 87.72 percent of the standard 
limit. When considered the background concentration from the monitoring, it was found 
that the maximum 1-hour average concentration of nitrogen dioxide (NO2) is 316.45 
microgram/cubic meter (occurs in April) at the coordinates 576000E, 1496500N, at the 
area of Khao Khrok, about 3.5 kilometers south of the Project. The maximum 1-hour 
average concentration at the receptor is 36.70 microgram/cubic meter. When combined 
with the background concentration from the monitoring, it was found that the maximum 
1-hour average concentration of nitrogen dioxide (NO2) is 72.45 microgram/cubic meter, 
at Arun Rattanakhiri Temple. 
    The maximum 1-year average concentration of nitrogen dioxide 
(NO2) is 3.21 microgram/cubic meter or counted for 5.63 percent of the standard limit. It 
will occur at the coordinates 583250E, 1493500N, at foot of Khao Ngam, about 3.4 
kilometers southeast of the Project. The maximum 1-year average concentration at the 
receptor is 1.35 microgram/cubic meter, at the area of Ban Nong Kham. 
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    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.33 B.E. 2552 (2009) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-21. 
 
  5) Scenario 5  predict the sources of air pollution of the Project in 
the case of full load (100%) operation by using diesel gas as a fuel  
   Results of the study by using the mathematical modeling for scenario 
5  predict the sources of air pollution of the Project in the case of full load (100%) 
operation by using diesel as a fuel are shown in Table 5.3.2-22 to Table 5.3.2-26. 
 
   (a) Total suspended particulate (TSP) 
    The maximum 24-hour average concentration of total suspended 
particulate is 7 . 87 microgram/cubic meter or counted for 2.38 percent of the standard 
limit. When considered the background concentration from the monitoring, it was found 
that the maximum 24-hour average concentration of total suspended particulate is 
192.87 microgram/cubic meter (occurs in April) at the coordinates 579500E, 1505500N, 
foot of Khao Raeng, about 8 kilometers north of the Project. The maximum 24-hour 
average concentration of total suspended particulate at the receptor is 2.02 
microgram/cubic meter. When combined with the background concentration from the 
monitoring, it was found that the maximum 24-hour average concentration of total 
suspended particulate is 187.02 microgram/cubic meter, at Ban Nong Kham. 
    The maximum 1-year average concentration of total suspended 
particulate is 0.63 microgram/cubic meter or counted for 0.63 percent of the standard 
limit at the coordinates 583250E, 1493500N, foot of Khao Ngam, about 3.4 kilometers 
southeast of the Project. The maximum 1-year average concentration of total suspended 
particulate at the receptor is 0.32 microgram/cubic meter will occur in the area of Ban 
Nong Kham. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.24 B.E. 2547 (2004) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-22. 
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Table 5.3.2-22 

Assessment of the 5th Case about the Spread of Total Suspended Particles (TSP) in Estimating 

Air pollution from the Project in case of Operating at Full Load (100%) with disel as fuel.  

Location 
Concentration (microgram/cubic meters) 

24 hour average 1 year average 
Modeled value Total basic value1/ Modeled value 

Highest value 7.87 192.87 0.63 
Occuring month April April - 
Coordinates (579500E , 1505500N) (579500E , 1505500N) (583250E , 1493500N) 
Area    

  
 Khao Rang, 8 kilometers 

North of the project 
 Khao Rang, 8 kilometers 

North of the project 

Khao Gnam, 3.4 
kilometers South East of 

the project 
Location       
1. Wat Huai Moo School 1.29 186.29 0.21 
2. Wat Nong Taluang School 1.67 186.67 0.20 
3. Wat Huai Pladuk School 1.51 186.51 0.29 
4. Wat Na Nong School 1.04 186.04 0.21 
5. Wat Kor Loi School 0.63 185.63 0.09 
6. Wat Kao Gruad School 0.86 185.86 0.17 
7. Wat Huai Phai School 1.13 186.13 0.19 
8. Jedi Huk Private 
Hospital(Ban Huai Moo) 1.04 

186.04 0.14 

9. Kor PlubPla Private 
Hospital 0.70 

185.70 0.11 

10. Huai Phai Private 
Hospital 0.95 

185.95 0.17 

11. Hin Kong Private Hospital 1.02 186.02 0.20 
12. Kao Gruad Temple 0.85 185.85 0.16 
13. Aroon Ratanasiri Temple 1.19 186.19 0.25 
14. Huai Phai Temple 1.13 186.13 0.25 
15. Nong Num Khun Temple 1.09 186.09 0.20 
16. Nong Luang Temple 0.98 185.98 0.17 
17. Hin Kong Temple 0.99 185.99 0.21 
18. Huai Phai Community 1.22 186.22 0.25 
19. Nong Karm House 2.02 187.02 0.32 
20. Nong Song Hong House 0.81 185.81 0.14 
21. Nong Gratoom Temple 1.44 186.44 0.22 

Standard value2/ 330 100 
Remark : 1/ Total basic value from basic value equaling 185 microgram/cubic meter 
 2/ Announcement of National Environment Board No. 24(B.E.2547) on regulating atmospheric air 

quality standard 
Source: Consultants of Technololgy Co.,L.td, B.E.2563 
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Table 5.3.2-23 
Assessment of the 5th Case about the Spread of Particulate less than 10 microns (PM-10) in 

Estimating Air pollution from the Project in case of Operating at Full Load (100%) with diesel as fuel. 

Loation 
Concentration (microgram/cubic meters) 
24 hour average 1 year average 

Modeled value Total basic value1/ Modeled value 
Highest value 7.56 102.56 0.60 
Occuring month April April - 
Coordinates (579500E , 1505500N) (579500E , 1505500N) (583250E , 1493500N) 
Area    

  
 Khao Rang, 8 kilometers 

North of the project 
 Khao Rang, 8 kilometers 

North of the project 

Khao Gnam, 3.4 
kilometers South East 

of the project 
Location       
1. Wat Huai Moo School 1.24 96.24 0.20 
2. Wat Nong Taluang School 1.60 96.60 0.19 
3. Wat Huai Pladuk School 1.45 96.45 0.28 
4. Wat Na Nong School 1.00 96.00 0.20 
5. Wat Kor Loi School 0.61 95.61 0.09 
6. Wat Kao Gruad School 0.83 95.83 0.16 
7. Wat Huai Phai School 1.09 96.09 0.18 
8. Jedi Huk Private 
Hospital(Ban Huai Moo) 1.00 

96.00 0.14 

9. Kor PlubPla Private 
Hospital 0.67 

95.67 0.10 

10. Huai Phai Private 
Hospital 0.91 

95.91 0.16 

11. Hin Kong Private Hospital 0.98 95.98 0.19 
12. Kao Gruad Temple 0.82 95.82 0.15 
13. Aroon Ratanasiri Temple 1.15 96.15 0.24 
14. Huai Phai Temple 1.08 96.08 0.24 
15. Nong Num Khun Temple 1.05 96.05 0.19 
16. Nong Luang Temple 0.94 95.94 0.16 
17. Hin Kong Temple 0.95 95.95 0.20 
18. Huai Phai Community 1.17 96.17 0.24 
19. Nong Karm House 1.94 96.94 0.31 
20. Nong Song Hong House 0.78 95.78 0.13 
21. Nong Gratoom Temple 1.38 96.38 0.21 

Standard value2/ 120 50 
Remark : 1/ Total basic value from basic value equaling 95 microgram/cubic meter 
 2/ Announcement of National Environment Board No. 24(B.E.2547) on regulating atmospheric air 

quality standard 
Source: Consultants of Technololgy Co.,L.td, B.E.2563
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Table 5.3.2-24 

Assessment of 5th Case about the Spread of Particulate less than 2.5 microns (PM-2.5) in Estimating 

Air pollution from the Project in case of Operating at Full Load (100%) with diesel as fuel.  

Location 
Concentration (microgram/cubic meters) 

24 hour average 1 year average 
Modeled value Total basic value1/ Modeled value 

Highest value 7.08 46.08 0.57 
Occuring month April April - 
Coordinates (579500E , 1505500N) (579500E , 1505500N) (583250E , 1493500N) 
Area    

  
 Khao Rang, 8 

kilometers North of the 
project 

 Khao Rang, 8 kilometers 
North of the project 

Khao Gnam, 3.4 kilometers 
South East of the project 

Location       
1. Wat Huai Moo School 1.17 40.17 0.19 
2. Wat Nong Taluang School 1.50 40.50 0.18 
3. Wat Huai Pladuk School 1.36 40.36 0.26 
4. Wat Na Nong School 0.93 39.93 0.19 
5. Wat Kor Loi School 0.57 39.57 0.08 
6. Wat Kao Gruad School 0.78 39.78 0.15 
7. Wat Huai Phai School 1.02 40.02 0.17 
8. Jedi Huk Private 
Hospital(Ban Huai Moo) 0.94 

39.94 0.13 

9. Kor PlubPla Private Hospital 0.63 39.63 0.10 
10. Huai Phai Private Hospital 0.85 39.85 0.15 
11. Hin Kong Private Hospital 0.92 39.92 0.18 
12. Kao Gruad Temple 0.77 39.77 0.14 
13. Aroon Ratanasiri Temple 1.07 40.07 0.23 
14. Huai Phai Temple 1.02 40.02 0.22 
15. Nong Num Khun Temple 0.98 39.98 0.18 
16. Nong Luang Temple 0.88 39.88 0.15 
17. Hin Kong Temple 0.89 39.89 0.19 
18. Huai Phai Community 1.10 40.10 0.23 
19. Nong Karm House 1.82 40.82 0.29 
20. Nong Song Hong House 0.73 39.73 0.12 
21. Nong Gratoom Temple 1.30 40.30 0.20 

Standard value2/ 50 25 
Remark : 1/ Total basic value from basic value equaling 39 microgram/cubic meter 
 2/ Announcement of National Environment Board No. 36(B.E.2547) on regulating standard 
atmospheric air quality standard 
Source : Consultants of Technololgy Co.,L.td, B.E.2563 
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Table 5.3.2-25 

Assessment of the 5th Case about the Spread of Sulfur Dioxide (SO2) in Estimating Air 

pollution from the Project in case of Operating at Full Load (100%) with Diesel as fuel.  

Loaction 

Concentration (microgram/cubic meters) 
 1 hour average 24 hour average 1 year average 

Modeled 
value 

Total basic 
value1/ 

Modeled 
value 

Total basic 
value1/ 

Modeled value 

Highest value 72.41 85.50 12.87 20.72 1.03 
Occuring month December April   
Coordinates (583000E , 1501000N) (579500E , 1505500N) (583250E , 1493500N) 
Area    

  
Khao Chang, around 4.5 

kilometers North East of the 
project 

Khao Rang, around 8 
kilometers North of the 

project 

Khao Gnam, around 
3.4 kilometers South 
East of the project 

Location         
1. Wat Huai Moo School 12.69 25.78 2.12 9.97 0.34 
2. Wat Nong Taluang School 10.35 23.44 2.73 10.58 0.33 
3. Wat Huai Pladuk School 10.81 23.90 2.47 10.32 0.48 
4. Wat Na Nong School 10.20 23.29 1.70 9.55 0.35 
5. Wat Kor Loi School 7.70 20.79 1.03 8.88 0.15 
6. Wat Kao Gruad School 11.36 24.45 1.41 9.26 0.27 
7. Wat Huai Phai School 10.63 23.72 1.85 9.70 0.31 
8. Jedi Huk Private Hospital(Ban 
Huai Moo) 9.10 

22.19 
1.70 

9.55 0.23 

9. Kor PlubPla Private Hospital 8.53 21.62 1.14 8.99 0.18 
10. Huai Phai Private Hospital 11.26 24.35 1.55 9.40 0.28 
11. Hin Kong Private Hospital 11.18 24.27 1.67 9.52 0.33 
12. Kao Gruad Temple 11.47 24.56 1.39 9.24 0.26 
13. Aroon Ratanasiri Temple 13.67 26.76 1.95 9.80 0.41 
14. Huai Phai Temple 10.24 23.33 1.85 9.70 0.40 
15. Nong Num Khun Temple 8.79 21.88 1.78 9.63 0.32 
16. Nong Luang Temple 10.72 23.81 1.60 9.45 0.28 
17. Hin Kong Temple 10.16 23.25 1.63 9.48 0.34 
18. Huai Phai Community 10.10 23.19 2.00 9.85 0.41 
19. Nong Karm House 10.58 23.67 3.30 11.15 0.52 
20. Nong Song Hong House 9.94 23.03 1.32 9.17 0.22 
21. Nong Gratoom Temple 12.76 25.85 2.36 10.21 0.36 

Standard value2/ 780  300  100 
Remark : 1/ Total basic value from highest basic value of concentration in average 1 hour equaling to 13.09 

microgram/cubic meter and 24 hour average concentration equaling 7.85 microgram/cubic meter 
 2/Announcement of National Environment Board No.21 (B.E.2544) and No. 24(B.E.2547) on 

regulating air quality in atmosphere 
source : Consultants of Technololgy Co.,L.td, B.E.2563
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Table 5.3.2-26 

Assessment of the 5th Case about the Spread of Nitrogen Dioxide (NO2) in Estimating Air 

pollution from the Project in case of Operating at Full Load (100%) with diesel as fuel.  

Coordinate 
Concentration (microgram/cubic meters) 

1 hour average 1 year average 
Modeled value Total basic value1/ Modeled value 

Highest value 205.90 241.65 2.74 
Occuring month December December - 
Coordinates (583000E , 1501000N) (583000E , 1501000N) (583250E , 1493500N) 
Area    

  

Khao Chang, around 4.5 

kilometers North East of 

the project 

Khao Chang, around 4.5 

kilometers North East of 

the project 

Khao Gnam, around 3.4 
kilometers South East of the 

project 

Location       
1. Wat Huai Moo School 36.10 71.85 0.91 
2. Wat Nong Taluang School 29.44 65.19 0.88 
3. Wat Huai Pladuk School 30.74 66.49 1.28 
4. Wat Na Nong School 29.00 64.75 0.93 
5. Wat Kor Loi School 21.89 57.64 0.39 
6. Wat Kao Gruad School 32.30 68.05 0.73 
7. Wat Huai Phai School 30.23 65.98 0.82 
8. Jedi Huk Private Hospital(Ban 
Huai Moo) 

25.87 61.62 0.62 

9. Kor PlubPla Private Hospital 24.26 60.01 0.48 
10. Huai Phai Private Hospital 32.02 67.77 0.74 
11. Hin Kong Private Hospital 31.78 67.53 0.88 
12. Kao Gruad Temple 32.63 68.38 0.69 
13. Aroon Ratanasiri Temple 38.88 74.63 1.10 
14. Huai Phai Temple 29.12 64.87 1.07 
15. Nong Num Khun Temple 25.00 60.75 0.86 
16. Nong Luang Temple 30.49 66.24 0.74 
17. Hin Kong Temple 28.88 64.63 0.90 
18. Huai Phai Community 28.73 64.48 1.11 
19. Nong Karm House 30.07 65.82 1.40 
20. Nong Song Hong House 28.26 64.01 0.59 
21. Nong Gratoom Temple 36.29 72.04 0.95 

Standard value2/ 320  57 
Remark : 1/ Total basic value from highest basic value of concentration in average 1 hour equaling to 35.75 

microgram/cubic meter  
 2/Announcement of National Environment Board No 33 (B.E. 2552) 
Source : Consultants of Technololgy Co.,L.td, B.E.2563  
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   (b) Particulate matter with a diameter of smaller than 10 microns 
(PM-10) 
    The maximum 24-hour average concentration of particulate 
matter with a diameter smaller than 10 microns is 7.56 microgram/cubic meter or 
counted for 6.30 percent of the standard limit. When considered the background 
concentration from the monitoring, it was found that the maximum 24-hour average 
concentration of particulate matter with a diameter smaller than 10 microns is 102.56 
microgram/cubic meter (occurs in April) at the coordinates 579500E, 1505500N, at foot 
of Khao Raeng, about 8 kilometers north of the Project. The maximum 24-hour average 
concentration at the receptor is 1.94 microgram/cubic meter. When combined with the 
background concentration from the monitoring, it was found that the maximum 24-hour 
average concentration of particulate matter with a diameter smaller than 10 microns is 
96.94 microgram/cubic meter, at the area of Ban Nong Kham. 
    The maximum 1-year average concentration of particulate matter 
with a diameter smaller than 10 microns is 0.60 micrograms/cubic meter or counted for 
1.20 percent of the standard limit at the coordinates 583250E  1493500N, at foot of Khao 
Ngam, about 3.4 kilometers southeast of the Project. The maximum 1-year average 
concentration of particulate matter with a diameter smaller than 10 microns at the 
receptor is 0.31 microgram/cubic meter, at the area of Ban Nong Kham. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.24 B.E. 2547 (2004) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-23. 
 
   (c) Particulate matter with a diameter of smaller than 2.5 microns 
(PM-2.5) 
    The maximum 24-hour average concentration of particulate 
matter with a diameter smaller than 2.5 microns is 7.08 microgram/cubic meter or 
counted for 14.16 percent of the standard limit. When considered the background 
concentration from the monitoring, it was found that the maximum 24-hour average 
concentration of particulate matter with a diameter smaller than 2.5 microns is 46.08 
microgram/cubic meter (occurs in April) at the coordinates 579500E, 1505500N, at foot 
of Khao Raeng, about 8 kilometers north of the Project. The maximum 24-hour average 
concentration at the receptor is 1.82 microgram/cubic meter. When combined with the 
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background concentration from the monitoring, it was found that the maximum 24-hour 
average concentration of particulate matter with a diameter smaller than 2.5 microns is 
40.82 microgram/cubic meter, at the area of Ban Nong Kham. 
    The maximum 1-year average concentration of particulate matter 
with a diameter smaller than 2.5 microns is 0.57 microgram/cubic meter or counted for 
2.28 percent of the standard limit at the coordinates 583250E, 1493500N, at foot of Khao 
Ngam, about 3.4 kilometers southeast of the Project. The maximum 1-year average 
concentration of particulate matter with a diameter smaller than 2.5 microns at the 
receptor is 0.29+ microgram/cubic meter, at the area of Ban Nong Kham. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.36  B.E. 2553  (2010 ) found that 
all the study results meet the standard including in the case of combining the 
background concentration. Details are shown in Table 5.3.2-24. 
 
   (d) Sulfur dioxide (SO2) 
    The maximum 1-hour average concentration of sulfur dioxide (SO2) 
is 72.41 microgram/cubic meter or counted for 9.28 percent of the standard limit. When 
considered the background concentration from the monitoring, it was found that the 
maximum 1-hour average concentration of sulfur dioxide (SO2) is 85.50 microgram/cubic 
meter (occurs in December) at the coordinates 583000E, 15010000N, at the area of Khao 
Chang, about43.5 kilometers northeast of the Project. The maximum 1-hour average 
concentration at the receptor is 13.67 microgram/cubic meter. When combined with the 
background concentration from the monitoring, it was found that the maximum 1-hour 
average concentration of sulfur dioxide (SO2) is 26.76 microgram/cubic meter, at Arun 
Rattanakhiri Temple. 
    The maximum 24-hour average concentration of sulfur dioxide 
(SO2) is 12.87 microgram/cubic meter or counted for 4.29 percent of the standard limit. 
When considered the background concentration from the monitoring, it was found that 
the maximum 24-hour average concentration of sulfur dioxide (SO2) is 20.72 
microgram/cubic meter (occurs in November) at the coordinates 579500E, 1505500N, at 
foot of Khao Raeng, about 8 kilometers north of the Project. The maximum 24-hour 
average concentration at the receptor is 3.30 microgram/cubic meter. When combined 
with the background concentration from the monitoring, it was found that the maximum 
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24-hour average concentration of sulfur dioxide (SO2) is 11.15 microgram/cubic meter, at 
the area of Ban Nong Kham. 
    The maximum 1-year average concentration of sulfur dioxide (SO2) 
is 1.03 microgram/cubic meter or counted for 1.03 percent of the standard limit. It will 
occur at the coordinates 583250E, 1493500N, at foot of Khao Ngam, about 3.4 kilometers 
southeast of the Project. The maximum 1-year average concentration at the receptor is 
0.52 microgram/cubic meter, at Ban Nong Kham. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.21 B.E. 2544 (2001) and No.24 
B.E. 2547 (2004) found that all the study results meet the standard including in the case 
of combining the background concentration. Details are shown in Table 5.3.2-25. 
 
   (e) Nitrogen dioxide (NO2) 
    The maximum 1-hour average concentration of nitrogen dioxide 
(NO2) is 209.90 microgram/cubic meter or counted for 64.37 percent of the standard 
limit. When considered the background concentration from the monitoring, it was found 
that the maximum 1-hour average concentration of nitrogen dioxide (NO2) is 241.65 
microgram/cubic meter (occurs in December) at the coordinates 583000E, 1501000N, at 
the area of Khao Chang, about 4.5 kilometers northeast of the Project. The maximum 1-
hour average concentration at the receptor is 38.88 microgram/cubic meter. When 
combined with the background concentration from the monitoring, it was found that the 
maximum 1-hour average concentration of nitrogen dioxide (NO2) is 74.63 
microgram/cubic meter, at Arun Rattanakhiri Temple. 
    The maximum 1-year average concentration of nitrogen dioxide 
(NO2) is 2.74 micrograms/cubic meter or counted for 4.81 percent of the standard limit. 
It will occur at the coordinates 583250E, 1493500N, at foot of Khao Ngam, about 3.4 
kilometers southeast of the Project. The maximum 1-year average concentration at the 
receptor is 1.40 microgram/cubic meter, at the area of Ban Nong Kham. 
    From the concentrations at the ground predicted by using the 
mathematical modeling in comparison with the ambient air quality standard according 
to the Notification of National Environmental Board No.33 B.E. 2552 (2009) found that all 
the study results meet the standard including in the case of combining the background 
concentration. Details are shown in Table 5.3.2-26. 
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  Summary of impacts during the operation period 
  From forecasting air quality using mathematical modeling, the 
concentration contour of each scenario is shown in Appendix 5-3. 
 
  From the air pollution impact assessment from the Project’s source in the 
case of full load (100%) operation by using natural gas and diesel as fuel was performed 
by considering the background concentration of the air pollutants i.e., total suspended 
particulate (TSP), particulate matter with a diameter smaller than 10 microns, particulate 
matter with a diameter smaller than 2.5 microns, sulfur dioxide (SO2), and nitrogen 
dioxide (NO2). The results found that ambient air quality meets the standard, or it can 
be concluded that the total impact is within the ambient air quality standard. 
  Regarding the results of the air quality impact assessment by using the 
mathematical model for various scenarios indicate maximum concentration in the areas 
of Khao Ngam, Khao Khrok, and Khao Chang, therefore, the Consultant conducted a 
review of land use within the study area of the 5-kilometer radius. The Consultant used 
geographic information system together with the map of the Department of Land 
Development (2018) and the map of the Royal Thai Survey Department (1997) with a 
scale of 1:70,000. Moreover, the Consultant also conducted a field survey on the land 
use characteristic of the study area. The land use in the area can be classified into six 
categories: 1) agriculture, 2) community and buildings, 3) other without utilization, 4) 
forest, 5) industrial, and 6) water source such as irrigation canal. 
 
  For the land use in the forest area, mostly cover the mountain areas. The 
majority of the forests are deciduous forests of 3.56 square kilometers or 78.07 percent 
of the total forest area in the study area. It has a characteristic of mixed deciduous forest 
and deciduous dipterocarp forest. The nature of the mixed deciduous forest is a sparse 
forest. All trees are deciduous in the dry season. The characteristic of the soil is sandy 
loam. Important plants include Teak, Makha, Daeng, Pradu, and Rosewood which are 
mixed with different types of bamboo such as Sang bamboo, Ruak bamboo, Bong 
bamboo at the height of the area from 50-800 m MSL. The deciduous dipterocarp forest 
has a distinctive rubber tree which can be found in northern, central, and northeast 
regions. Important plants include dipterocarp, antimony, Phayom, Makhampom, 
Pradudaeng, etc., lower ground plants include cycad, grass, etc. at the height of the area 
of 50- 1,300 m MSL. Such forest areas are covered with woody plants in the low 
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mountain area scattered around the Project area. The closest mountains to the project 
location are about 1 kilometer, including Khao Hin Kong and Khao Narao, which are 
limestone hills. For the northern area, at a distance of approximately 3.5 kilometers from 
the Project, there are Khao Wong, Khao Kruad, Khao Phra Prab, Khao Phra Non, and Khao 
Chang Kham, which are limestone hills. In the southeast at a distance of about 4 
kilometers from the Project, there are Khao Kwang, Khao Kaen Chan, Khao Noi, Khao 
Takong, Khao Khi Wua, and Khao Ngam, which are limestone hills. In the south at a 
distance of about 3.5 kilometers from the Project, there are Khao Khrok, Khao Wong, 
Khao Ngam, and Khao Prik, which are limestone hills. Some areas are in the military area, 
as shown in Figure 5.3.2-15. 
 

  Therefore, the air quality impact during the operation period is expected 
to occur at a moderate level. 
 

Summary 
Size Boundary Duration Severity Importnace 

Importance 
Order 

2 2 2 (8) = 2 2 4 Medium 
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Figure 5.3.2-15 Mountain ranges within 5km radius from the project site 
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5.3.3 Noise impact  
 The Project is located in an empty area of TECO power plant with the objective 
of replacing the terminated power generation capacity of TECO power plants and 
increasing the energy potential of the area in the future with current technology that is 
more efficient and modern. Machine and equipment specifications were set to have an 
average noise level from machines or sound-absorbing material at a distance of 1 meter, 
not more than 85  dB(A). The installation of machines that generate noise, a sound 
reduction equipment such as a silencer must be installed or build a building to cover 
the machine to prevent and reduce the noise impact that may affect the nearby area of 
the Project, both during the construction and operation periods. 
 
 However, the Project activities during both construction and operation periods 
may have a noise impact to the adjacent communities. Therefore, the Consultant 
assessed impacts of ambient noise and disturbing noise by classifying into two period, 
construction and operation periods as follows: 
 
 (1) Construction period: 1.1 The case of no noise barrier  
          1 . 2 The case of a temporary 18 ga steel noise barrier  

 with a height of five meters using  
(2) Operation period: 2.1 The case of high noise level machines, such as gas and 

steam turbine, are installed in a close building 
         2.2 In the case of the south side of the Project where there 

is a concrete fence with a height of 2 meters 
 

 For assessing the noise impact of the Project, the Consultant conducted the 
assessment according to the criteria for considering the noise impact om environmental 
assessment report for the petrochemical and energy industry projects of the Office of Natural 
Resources and Environmental Policy and Planning. The 24 -hour average ambient noise level 
was considered according to the Notification of the National Environment Board No. 1 5 
B.E.2540 (1997) on ambient noise level standard. Regarding the standard, the 24-hour average 
ambient noise level must not exceed 70 dB(A). The Consultant also conducted an assessment 
on disturbing noise according to the Notification of the Pollution Control Department on basic 
noise level measurement method, measuring and calculation of disturbing noise, calculation 
of the disturbing noise level, and the noise measurement record form published in the 
Government Gazette, Volume 124, Special Section 145 Ngor, dated 28 September 2007 and 
the Noise Measurement Guideline (revised version) of the Office of Air Quality and Noise 
Management, Pollution Control Department. Details of the assessment are as follows: 
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 (1) Calculation of 24-hour noise level from sources  
  Calculation of 24-hour noise level from sources is the calculation of noise 
level from sources for a certain period of time. It is the adjustment of noise from machine 
operation to an average noise level for a certain period of time bu using Equation (1).  
 
   Where:  LeqT  = Sound level occurring at the certain time, dB(A)  
     Lp = Sound level at source, dB(A)  
     t  = Time duration of sound from the source, hour  
     T  = Time duration of sound that is needed to assess, hour 
 
 (2) Noise impact assessment method  
   1) Ambient noise level; the Consultant considered the 24-hour 
average ambient noise level of the community in accordance with the Notification of the 
National Environmental Board No.15 B.E.2540 (1997) on ambient noise level standard. 
Regarding the standard, the 24-hour average ambient noise level must not exceed 70 dB(A). 
The assessment of noise impact from the Project at receptors consists of two steps as 
follows: 
 
   (a) Evaluation of noise levels that are attenuated by distance at 
receptors by employing Equation (2).  
      Lp2  =  Lp1 - 20 log R2/R1 (2) 

    Where:  R1  =  Distance between noise sources, meter 
      R2  =  Distance between noise source and receptor, meter 
      Lp1 =  Noise level from a machine at a distance of X meters, 

dB(A) 
      Lp2  =  Noise level at each distance, dB(A)  
    
   (b) Evaluation of noise levels from the Project’s activities together 
with the background noise level at receptors by employing Equation (3).  
 
    Where:  Lp1  =  Noise level from source 1, dB(A) 
      Lpn  =  Noise level from source n, dB(A) 
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  2) Disturbing noise 
   Disturbing noise, the Consultant assessed the impact of the nuisance that 
may have increased by considering the disturbing noise level by using the method according 
to the Notification of the Pollution Control Department on basic noise level measurement 
method, measuring and calculation of disturbing noise, calculation of the disturbing noise 
level, and the noise measurement record form published in the Government Gazette, Volume 
124 , Special Section 145  Ngor, dated 28 September 2007  and the Noise Measurement 
Guideline (revised version) of the Office of Air Quality and Noise Management, Pollution Control 
Department. The seven steps of the assessment are summarized in Table 5.3.3-1. 
 

Table 5.3.3-1 

Steps in assessing noise disturbance 

 

No. Detail Remark 

Step 1 Collects noise level data while there is no disturbance at the receptors, 
the data used for this assessment consist of equivalent continuous 
sound level (Leq) and background sound level (L90 ) , with daytime data 
used for 1 hour and night time using 5 minute data  

Leq  = A 
L90 = B 

Step 2 Estimate the noise level from the Project's noise source being 
attenuated by distances and obstructions at the receptors by using the 
following equation 

Lp2 = Lp1 - 20 log R2/R1 

Lp2 =  C 

Step 3 Estimate the total noise level during the Project’s activities at receptors 
by using the following equation  

Ltotal  = 10 log ∑ 10Li/10 

LTotal = D 

Step 4 Calculate the difference of the volume value (D-A) and compare the 
table to find the modifier as follows  

unit: dB(A) 
Difference of the sound level (D-

A) 
Sound level modifier (E) 

1.4 or lower 7.0 
1.5 to 2.4 4.5 
2.5 to 3.4 3.0 
3.5 to 4.4 2.0 
4.5 to 6.4 1.5 
6.5 to 7.4 1.0 

F = D-E 
i=1 

n 
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No. Detail Remark 

7.5 t0 12.4 0.5 
12.5 or higher 0 

Later, the modifier (E) is then subtracted from the total noise level during 
the Project’s activity (C), the disturbing noise level (F) is obtained 
 

Step 5 Adjust the value in various cases as follows:  
(1) + 3 dBA  for areas that need tranquility and at night  
(2) + 5 dBA  in the event that there is sound from a shock, sharp, loud 
or vibrating source  

G = F+3 
dB(A) 

or +5 dB(A) 

Step 6 Estimate the level of disturbing from the equation 
Disturbing level = Noise level during disturb – Background noise 
level  
If it exceeds 1 0  dB(A), the noise level from the Project is considered 
disturbing noise  

G – B < 10 

Step 7 If it exceeds 10 dB(A), consider additional measures to reduce the noise 
level from the source and reassess from step 2  to step 6  until the 
disturbing level is acceptable  

 

 
 (3) Existing environmental conditions  
  The Consultant considered existing environmental conditions from two 
sources as follows: 
 
  1) Gather data from the results from the environmental impact 
prevention and mitigation measures implementation reports of the 700 MW Combined 
cycle power plant (natural gas) Project of Ratchaburi Electricity Generating Company Limited 
(Tri Energy Power Plant Branch) during 2015-2019 (in 2019, the data cover for the first half of 
the year from January to June, the monitoring were carried out during 25-28 February 2019 
and 28-31 May 2019). There were 8 stations, conducted 4 times a year, and 3 days 
continuously for each time. The stations are located at different distances from the Project 
i.e. 100 meters north along the fence, 100 meters south along the fence, 240 meter 
southeast of the power plant, 300 meters north of the power plant, 400 meters northeast 
of the plant, Ban Nong Rak station 1 (650 meters), Ban Nong Kham station 2 (650 meters), 
and Ban Nong Kham station 1 (820 meters). The monitoring results are shown in Table 5.3.3-2 
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  2) Monitoring of noise level in the study area by the Consultant, there 
are 3 monitoring stations with the following distances from the Project: in the area of the house 
behind the power plant with a distance of 30 meters, at Ban Nong Rak station 2 with a distance 
of 300 meters, and the area of Ban Nong Kham with a distance of 820 meters. The first noise 
level monitoring was carried out during 12-18 February 2019 and the second noise level 
monitoring was carried out during 25-31 October 2019. During both monitorings, the TECO 
Power Plant was not operational. Therefore, the Consultant used these monitoring 
results as the background noise level noise impact assessment. 
 
  The monitoring results are presented in Table 5.3.3-2 and can be 
summarized as follows: 

 
  1) 24-hour average noise level (Leq 24 hr) 
   From the results of the 24 -hour average noise level monitoring (Leq 24 hr) 
from the TECO Power Plant measures implementation report from 2015  to 2019  and the 
monitoring by the Consultant during 12-18 February 2019 and 25-31 October 25-31 2019 (the 
TECO Power Plant was not operational), it was found that when the monitoring results were 
compared with the standard values according to the Notification of the Ministry of Industry on 
the noise level configuration and disturbing noise levels arising from factory operations B.E.2548 
(2005) and the standards according to the National Environment Board No. 15 B.E.2540 (1997) 
on the standard of the ambient noise level. According to the standards the 24-hour average 
noise level must not exceed 40 dB(A). A comparison of the results with the standards found 
that all results are within the standards. 
 
  2) Background noise level (L90) 
   From the results of the monitoring of background noise level (L90) 
of TECO Power Plants from the measures implementation reports from 2015 to 2019 
and the monitoring by the Consultant during 1 2 -18 February 2 0 1 9  25-31 October 
2019 (which the TECO Power Plant was not operational) found that the noise levels 
were in the range of 31.8-59.8 dB(A). However, from the measures implementation 
reports and the monitoring conducted by the Consultant, there were the levels 
of background noise (L90) were low at sometimes. 
   It can be concluded that from the results of noise level monitoring 
from the measure implementation reports of the TECO Power Plant for the past 5 years 
(2015 - 2019)  and the results of noise monitoring conducted by the Consultant during 
12-18 February and 25-321 October 2019. 24-hour average noise levels were within the 
specified standards every year. 
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Figure 5.3.3-1  TECO’s and Hin Kong Power Plant’s Noise measuring stations 
 

TECO Project’s measuring station 
1 .Near the North fence 

2. Near the South fence 
3. South East of the power plant 
4. North of the power plant 
5. North East of the power plant 
6. Ban Nong Rak Point 1 
7. Ban Nong Karm Point 2 
8. Ban Nong Karm point 1** 
Hin Kong’s noise measuring station 
1 .House behind the power plant 
2. Ban Nong Rak Point 2 
3. Ban Nong Karm 

Measuring Station Distnace from Hin 
Kong Power Plant 
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300 meters 
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650 meters 
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300 meters 
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Table 5.3.3-2 
Noise measuring result of the TECO Power Plant and Consultant Company 

Table 5.3.3-2(cont) 
 Distance from the  Measuing result (decibel A) 

Measuring site project    
 (meters) B.E. Leq 24hr L90 

Measurement spot of TECO Power Plant2/   
1 Near the fence in the North 100 2558 49.3-67.0 36.4-66.7 
     2559 58.2-65.1 54.3-69.5 
     2560 66.9-69.7 64.2-68.5 
     2561 46.5-68.3 40.2-68.4 
      2562 47.0-51.4 38.8-50.0 
2 Near the fence in the South 200 2558 49.3-67.0 47.1-64.4 
     2559 56.6-66.0 44.9-64.3 
     2560 53.7-60.8 50.1-60.7 
     2561 52.8-63.0 42.2-59.0 
      2562 52.3-54.3 40.9-53.8 
3 Southeast of the power plant 240 2558 55.8-64.3 38.2-69.1 
     2559 53.7-58.1 41.3-59.2 
     2560 57.4-64.6 52.3-66.1 
     2561 52.9-59.1 44.5-57.1 
      2562 49.4-52.5 40.5-52.4 
4 North of the power plant* 300 2558 53.6-61.6 35.6-66.6 
     2559 52.2-63.1 36.2-63.6 
     2560 50.7-58.4 42.5-57.0 
     2561 50.2-56.5 40.2-53.5 
      2562 51.5-57.9 40.6-57.2 
5 Northwest of the powerplant 400 2558 47.9-63.9 30.4-71.5 
     2559 46.4-56.9 33.4-57.3 
     2560 47.1-58.8 38.4-60.4 
     2561 48.4-53.7 40.1-55.2 
      2562 49.0-51.3 38.4-50.5 
6  Ban Nong Rak site 1 650 2558 52.9-57.7 39.5-56.4 
     2559 52.5-64.3 41.4-61.9 
     2560 56.1-61.0 45.1-61.8 
     2561 52.6-56.8 41.6-54.8 
      2562 48.3-51.7 41.2-49.9 
7 Ban Nong Karm site 2 650 2558 48.7-59.9 33.0-60.0 
     2559 53.4-59.7 32.4-39.4 
     2560 53.4-58.8 41.0-62.8 
     2561 58.2-60.1 40.2-63.0 
      2562 60.2-60.6 44.0-59.8 
8 Ban Nong Karm site 2** 820 2558 48.3-59.5 31.5-64.9 
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Table 5.3.3-2(cont) 
 Distance from the  Measuing result (decibel A) 

Measuring site project    
 (meters) B.E. Leq 24hr L90 

     2559 45.9-63.3 33.0-63.0 
     2560 48.8-63.3 39.7-67.6 
     2561 54.4-60.9 41.2-61.0 
      2562 47.6-55.5 40.0-55.2 
Noise Measuring station of Hin Kong 
Power Plant1/        
1 Ban Lung Rong Fai Fa 30 2562 51.5-56.5 31.8-59.8 
2 Ban Nong Ruk Site 2* 300  51.2-54.4 34.4-50.5 
3 Ban Nong Karm** 820   52.2-54.4 34.7-58.4 
 Standard value3/   70  

Remarks* and ** refer to monitoring stations at the same location  
1/From the noise level monitoring by ALS Laboratory Group (Thailand) Company Limited during 12-18 

February 2019 and 25-31 October 2019, the TECO Power Plant was not operational, these monitoring 

results were used as background noise levels in the noise impact assessment  
2/ Environmental impact prevention and mitigation measures and environmental impact monitoring program 

implementation reports of the 700 MW combined cycle power plant (natural gas) of Ratchaburi Electricity 

Generating Company Limited (Tri Energy Power Plant Branch) during 2015-2019 (for 2019, the information 

were for the first half of the year from January to June which was monitored during 25-28 February 2019 

and 28-31 May 2019) 
3/ The Notification of the Ministry of Industry on noise level configuration and disturbing noise levels arising 

from factory operations B.E.2548 (2 0 0 5 ) and the standards according to the National Environment Board 

No. 15 B.E.2540 (1997) on the ambient noise level 

 
 (4) Impact assessment during the construction period  
 
  1) Construction duration  
   The implementation of the construction period was considered from 
the area adjustment activities throughout the system testing activities, the 1,400 MW Hin 
Kong Power Plant Project has a total duration of approximately 3  years comprising the 
Project #1 of 700 MW and the Project #2 of 700 MW as detailed in Table 5.3.3-3. The 
main operational activities 1 - 6  will be performed simultaneously (begin to adjust the 
area in 2021)  by using a single set of construction equipment and machinery teams as 
follows: 
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Table 5.3.3-3  
Activities during Construction Period 

Activities 
Noise 
level 
(dBA) 

Duration 
(month) 

B.E. 2564 (2021) B.E. 2565 (2022) B.E. 2566 (2023) B.E. 2567 (2024) 
month 

1-3 4-6 6-9 10-12 13-15 16-18 19-21 22-24 25-27 28-30 31-33 34-36 37-39 40-42 
1. Area adjustment 83 6               
2 Prepare for foundation laying 71 3               
3. Create foundation 77 9               
4. Create structure and buildings 72 9               
5. Decorations and Inspection 74 9               
6. Machines and system 

installation 
74 12               

7. Test the system - 6           project#1  
 700 megawatt 

  

            project#2  
700 megawatt 

Source: Hin Kong Co.,L.td, B.E. 2563 
Remark: Noise level is according to Table5.3.3-4 (Carry W. Canter, 1997) Construction of Industrial Factories Case II – Highest noise level for the Minimum requirement for operating the machines 

is used to assess the impact from the activites that are using said machines.  
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   (a) Land adjustment (month 1-6), a total of 6 months 
   (b) Excavation work (month 6-9), a total of 3 months 
   (c) Foundation work (month 10-18), a total of 9 months 
   (d) Structural and building work (month 16-24), a total of 9 months 
   (e) Finishing work and inspection (month 19-27), a total of 9 months 
   (f) Machine installation and system testing work (month 22-33), a total 
of 12 months  
   (g) Commissioning work can be divided into two phases as follows:   
 
   The Project #1; 700 MW (month 31-36), the Project will gradually 
continue commissioning after complete the installation and system work by using the period 
of commissioning the system of 6 months, will start production and supply electricity to the 
system in 2024, and 
   The Project #2; 700 MW (month 37-42), the Project will perform the 
commissioning after the completing the commissioning of the Project #1, with the period of 
commissioning the system of 6 months, will start production and supply electricity to the 
system in 2025. 
 
  2) Information on maximum noise level (Lmax) from construction 
activities 
   The Consultant considered the construction noise lever reference 
value from the Canter's Environmental Impact Assessment Manual (1997) (Table 5.3.3-
4) that collected the maximum noise levels (Lmax) generated from construction activities. 
It was found that the construction period of the Project which will be performed 8 hours 
a day, all the machines will not be operated at the same time. Therefore, the reference 
noise level of industrial factory construction activities case II was selected in which 
referred to the minimum requirement. The maximum noise level will be generated from 
the land adjustment activities with the maximum noise level of 83 dB(A) for a period of 
approximately 6 months, this was then used in the assessing the noise impact from the 
Project during the construction period. 

 

3)  Noise impact on workers in the construction areas   
 The results of the assessing of impact on construction workers and 

workers in the area by using the noise level from the land adjustment of 83 dB(A) at the 
distance of 15 meters as a representative noise level, the 8-hour average noise level can 
be calculated by employing Equation (2).  
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 It was found that construction workers and other workers in the area will be 
exposed to noise from construction activities at the level of 8 3 . 0  dB(A), which is not 
exceeding the noise level standard according to the Notification of the Department of Labor 
Protection and Welfare on the average noise level standard acceptable to daily working 
hours B.E. 2561  (2018), which sets the noise standard that allows workers to be exposed to 
a value of no more than 85 dB(A) in the period of 8 hours working time.  
 

Table 5.3.3-4 
Highes Noise Level in Each Stage of Construction within 15 Meters of the Sources 

 

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 

Area adjustment 83 83 84 84 84 83 84 84 

Digging to prepare for 

foundation 

88 75 89 79 89 71 88 78 

Lay/create foundation 81 81 78 78 77 77 88 88 

Create structures and 

buildings 

81 65 87 75 84 72 79 78 

Decoration/ Inspect work 88 72 89 75 89 74 84 84 
Remark : I = Highest Noise level in the case that all the machines operate at the same time (All pertinent 

Equipment) 
 II = Highest noise level when the needed/required machines operate (Minimum Requirement)  
Source : Carry W. Canter, Environmental Impact Assessment, (1997) 

 
   However, the Project has imposed measures requiring construction 
workers and other workers in noisy areas to wear personal protective equipment especially 
those who carrying out construction activities that cause noise. This measure is to reduce 
the chance of impact on the health of workers. Personal protective equipment includes 
earmuffs and earplugs. The workers are requested to wear personal protective equipment 
throughout the working time in noisy areas. Moreover, the Project shall avoid carrying 
activities that cause excessive noise for a long time. Therefore, the impact on the workers in 
the construction area is expected at a low level. 
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4) Noise impact at the observation points  
 

    a) Observation points 
     From the field survey in conjunction with checking maps of the 
Royal Thai Survey Department, satellite images, and pictures from the unmanned aerial 
vehicle in the construction area of Hin Kong Power Plant and the TECO Power Plant, it 
was found that there are small communities nearby in the construction area of 7 houses, 
with the houses closest to the power plant being 1 - story cement houses, surrounding 
the open area. There is a distance of approximately 30  meters from the construction 
area to the house (Figure 5.3.3-2). 
 

 
Figure 5.3.3-2 Landmark location of the house area behind the power plant 
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     b) 24-hour average noise level  
The calculation of the 24-hour average noise level at the observation 

points in the calculation of the noise level from the construction activities of the Project to the 
observation points in combine with the existing 24-hour average noise level, the highest level 
monitored during 25 October to 1 November 2019 was 56.5 dB(A), the average 24-hour noise 
level at the observation points can then be determined. Details are shown in Table 5.3.3-5. 

 
Leq 24ชม.   =  83.0 + 10 log 8/24 
     = 78 decibel  
 

Table 5.3.3-5 
Total Noise Level of the Machines and the Noise’s Traveling Distance 

Distance from 
the source to 
the landmark 

(meters) 
 

24 hour average 
(decibel A) 

Assessment 
result 

Source 
Landmark 

(1) 
Current 

state1/ (2) 
Total2/ 
(1)+(2) 

Houses behind the power plant 
30 78 72.0 56.5 

 
72.1 Fail 

40 69.5 69.7 Pass 
50 67.5 67.9 Pass 

60 66.0 66.4 Pass 

70 64.6 65.2 Pass 

80 63.5 64.3 Pass 

90 62.4 63.4 Pass 

100 61.5 62.7 Pass 

150 58.0 60.3 Pass 

200 55.5 59.0 Pass 

300 52.0 57.8 Pass 

400 49.5 57.3 Pass 

500 47.5 57.0 Pass 

Standard3/ 70  
Remark: 1/ 24 hour average value of 56.5 decibel A from October 24- 1 November B.E. 2562 
             2/ Combined noises regarding energy, combined noises regarding project’s wastes 
             3/ Annoucement from the National Environment Board No. 15 (B.E. 2540) on regulating regular noises section 

32 (5) National Environment Quality Promotion and Conservation Act B.E. 2535 on March 12, B.E. 2540 
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From the results of the assessment, the noise level from construction 
activities of the power plant to the closest house at the distance of 30 meters is 72.1 dB(A), 
which exceeds the ambient noise level standard according to the Notification of the National 
Environment Board. However, when the machinery is moved to perform construction 
activities at a distance from the observation point, the noise level decreases with distance, 
from the distance from the construction area of 40 meters or more, the 24-hour average 
noise level is within the ambient noise level standard according to the Notification of the 
National Environment Board. Considering the result together with the construction plan 
during the land adjustment activity of the Project, the impact that occurs at a distance of 
30-40 meters will last for no more than one day. 

 
However, in the construction, the Project has considered installing a 

soundproof wall to reduce the noise impact that may arise from construction activities. It 
will take into account the suitability from materials that can reduce the noise level from 
construction activities to receptors (Table 5.3.3-6 ) , safety and engineering operations, and 
opinions on the installation of soundproof walls from affected people. Details of each 
scenario are as follows:  
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Table 5.3.3-6 
Tranmission Loss from using various noise absorbing obects  

Meterial 
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 
Steel, 22 ga 0.79 6.1 20 
Steel, 24 ga 0.64 4.9 18 
Aluminum sheet 1.59 4.4 23 
Aluminum sheet 3.18 8.8 25 
Aluminum 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 : modified from Environmental Protection Department and Highway Department, Government of the Hong Kong SAR., 2003 
 

Scenario 1, without a soundproof wall, and 
 
Scenario 2, with the installation of an 18 ga steel wall which is available in the 

market and easy to move during construction activities, it has a transmission loss (TL) of 25 
dB(A) at the height of five meters. 

 
In the process of calculating the noise level in the case of selecting different 

types of sound-reducing materials as soundproof walls at different heights to calculate 
the noise level resulting from transmission across the sound-reducing material by 
determining the Fresnel number from Equation (4) (Figure 5.3.3-3). The Fresnel number 
was then used to find a decrease in noise level from the graph (Figure 5.3 .3 -4 ). Later, 
the decreased noise level was subtracted from the noise level generated from the 
construction activities. The sound levels at the receptors in the sensitive area were 
received.  
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   Where: N0 = Fresnel number  
    a    = Displacement between the noise source and the top edge of 

the wall (meter) 
    b    = Displacement between the edge of the wall and the receptor 

(meter) 
    c   = Displacement between the source and the receptor 

(meter) 
    w  = Sound wavelength (m) = v/f   =  0.70 
    v  =  Sound wave speed (m/s) = 331.4 [1+(Tc/273.2)]1/2 = 347.74 

    Tc = Average atmospheric temperature (27.6 degrees Celsius) 
based on climate statistics in the period of 13 years, 2006-
2018, of the Ratchaburi Meteorological Station 

    f =  Sound wave frequency = 550 Hz  
 

 Detailed calculation of the decreased noise level due to transmission through 
the sound attenuation material is shown in Table 5.3.3-7. 
 
 
 
 
 
 
 
 
 
Figure 5.3.3-3 Reference distance used in calculating Fresnel number 

 

Noise source 

Soundproof 
wall 

5 m in height 

Temporary wall 
5 m in height 

1 m 
สูง 5 ม. 

1.5 m 
สูง 5 ม. 

Landmark 
Location 

b 
สูง 5 
ม. 

a 
สูง 5 
ม. 

C 
สูง 5 
ม. 
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Figure 5 .3 .3-4   Graph showing relationship of Fresnel number and Noise Attenuation 

value  
 

 Using the above data, substituting the value in Equation (4), the Fresnel 

number was obtained and investigating the relationship between the Fresnel number 

and the transmission loss (TL) of 25  dB(A), five meters height is reduced at 30  meters, 

approximately 21 dB(A) (Table 5.3.3-8). 
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Table 5.3.3-7 
Finding Fresnel number and Barrier attenuation from 5 meters tall temporary wall 

 
Distance from 

source to 
landmark 
(meter) 

 

Distance (meter) 

Fresnel 
number 

Barrier 
attenuation, 

dB 

Source to 
wall 

Wall to 
landmark 

a b c 

30 1 29 4.1 29.2 30.0 9.5 21.0 
40 10 30 10.8 30.2 40.0 2.8 18.0 
50 20 30 20.4 30.2 50.0 1.7 16.0 
60 30 30 30.3 30.2 60.0 1.3 16.0 
70 40 30 40.2 30.2 70.0 1.2 16.0 
80 50 30 50.2 30.2 80.0 1.0 15.0 
90 60 30 60.1 30.2 90.0 1.0 15.0 
100 70 30 70.1 30.2 100.0 0.9 15.0 
110 80 30 80.1 30.2 110.0 0.9 15.0 
120 90 30 90.1 30.2 120.0 0.8 15.0 
130 100 30 100.1 30.2 130.0 0.8 15.0 
230 200 30 200.0 30.2 230.0 0.7 14.0 
330 300 30 300.0 30.2 330.0 0.7 14.0 
430 400 30 400.0 30.2 430.0 0.6 13.0 
530 500 30 500.0 30.2 530.0 0.6 13.0 

Remark :  a = Displacement from source to the wall’s upper edge (meter) 
   b = Displacement from upper edge of the wall to the receptor (meter) 
   c = Displacement from source to receptor (meter) 
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Table 5.3.3-8 
Noise level from all the machines at each distance (After installing sound-proof wall) 

 

Distance from the noise 
source to the landmark 

(meter) 

24 hour average (decibel A) at landmark 

Before installing sound-
proof wall 

After installing 5 
meter tall temporary 

sound-proof wall 

Assessment 
result 

30 72.1 fail 57.9 pass 

40 69.7 pass 57.9 pass 

50 67.9 pass 57.8 pass 

60 66.4 pass 57.5 pass 

70 65.2 pass 57.4 pass 

80 64.3 pass 57.2 pass 

90 63.4 pass 57.1 pass 

100 62.7 pass 57.7 pass 

200 59.0 pass 56.6 pass 

300 57.8 pass 56.6 pass 

400 57.3 pass 56.5 pass 

500 57.0 pass 56.5 pass 

Remark : Noise level standard for 24 hour should not exceed 70 decibel A according to the Announcement 
of the National Environment Board No. 15 (B.E. 2540) on regulating regular noises section 32 (5) 
National Environment Quality Promotion and Conservation Act B.E. 2535 on March 12, B.E. 2540 

 

    From considering the total noise level at each distance after installing a 
temporary sound barrier at a height of 5 meters, it was found that the observation area had a 
decrease in the 24-hour average noise level. The 24-hour average noise level is within the 
ambient noise level standard. The installing of the temporarily soundproof at a height of 
five meters, causing the highest noise level reduction as shown in Table 5.3.3-9 and Figure 
5.3.3-5. The length or width of the soundproof barrier according to the recommendations of The 
Federal Highway Administration (FHWA) (2006), suggests that the length of the sound barrier is 
four times the distance between the sound barrier to the sensitive area. In this regard, when 
considering the condition of the sensitive area in the south, it was found that there are around 
7 houses, the closest houses to the Project area is at a distance of about 30 meters. Hence, the 
Project shall install a temporary soundproof wall at the south of the Project boundary at a height 
of five meters from the ground with a length of at least 120 meters or along the project 
boundary (Figure 5.3.3-6) to maintain noise level not to differ from the current conditions. 
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Figure 5.3.3-5 24 hour average noise level at landmark location  
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Figure 5.3.3-6 Wall boundary to stop noises 

  

House behind 

project site 

Soundproof wall 
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    c) Disturbing noise  

  Assessing the disturbing noise arising from construction activities at 
the nearest house to the power plant was performed by evaluating impact from the 
construction activities from 08.00 – 17.00 o’clock at the receptor. It was found that before the 
implementation of the Project’s activities, the noise levels were in the range of -4.7 to 16.4 
dB(A) (6 time periods of noise exceeding 10 dB(A) can be summarized as follows: 

  - In the case that there is no sound barrier (Table 5.3.3-9), 
it was found that the disturbing noise levels in the construction period were in the range 
of -3.7 to 25.2 dB(A) (60 times of noise exceeding 10 dB(A), and   

  -  In the case that there is an 18 ga steel temporary wall 
(Table 5.3.3-1), the material is available in the market and is easy to move during 
construction activities It has a transmission loss (TL) of 25 dB(A) at the height of five 
meters. It was found that the noise levels at the observation point were in the range of 
-4.7 to 16.4 dB(A). There will be 6 periods that disturbing noise levels are over 10 dB(A) 
(which are the same period as before the Project activity). It can be classified as disturbing 
noise that will remain unchanged from the noise level before the Project development 
of three periods. The rest of the three periods that the noise levels will be changed of 
approximately 0.1 dB(A). 
 

     Summary of noise impact assessment during the construction period 
The 24-hour average total noise level 
From the data collected from the measures implementation reports of the 

TECO Power Plant for five years (2015-2019) and the results of the monitoring conducted by 
the Consultant during 12-18 February 2019 and 25-31 October 2019, it was found that the 24-
hour average noise levels were within the standards every year. From the assessing of 
noise level at the observation points during the Project construction activities by combining 
noise level that decrease with distance to the sensitive area (the nearest house to the power 
plant at the distance of 30 meters) with the 24-hour average noise level from the monitoring 
found that with the installation of a temporary 18 ga steel wall at the height of five meters, 
the noise level is within the standard according to the Notification of the National 
Environmental Board No.15 B.E.2540 (1997) on ambient noise level standard specified 
that ambient noise level of lower than 70 dB(A). 

 
The result of the calculation of disturbing noise level at the observation 

point during construction activities, 08.00-17.00 o’clock found that in the case of installation 
of a temporary 18 ga steel wall with the height of five meters, the disturbing noise levels are 
in the range of -4.7 to 16.4 dB(A). Considering the results found that there are six periods that 
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the disturbing noise levels exceed 10 dB(A) (which are the same period before the Project’s 
activities will take place). It can be classified as disturbing noise that will remain unchanged 
from the noise level before the Project development of three periods. The rest of the 
three periods that the noise levels will be changed of approximately 0.1 dB(A). 

 
Considering the period where the disturbing noise levels exceed 10 dB(A) 

found that during that period the 1-hour average noise level (Leq-1 hr) and the background 
noise level (L90) of the observation point (the house behind the power plant) are much 
different. For instance, the 1-hour average noise level (Leq-1 hr) from 15.00-16.00 o’clock 
on 25 October 2019 was 52.3 dB(A) and the background noise level (L90) was 33.6 dB(A). 
The big gap of the noise levels before the Project development resulting in a higher 
disturbing noise level after combined the noise level from the Project’s activities. 

However, during the construction period from the land adjustment 
activity throughout the commissioning, the Project determines to prevent and control 
the source of the noise. For the preventing of noise at the receptors or the adjacent 
communities, the Project shall install a soundproof wall by considering the type of the 
material together with the appropriate height not to cause impact to the adjacent 
communities. Moreover, the Project shall take safety and engineering operational into 
account. Despite proper capacity to reduce the noise level to the communities, if the 
operation is not safe and may cause damage to the permanent wall, the Project shall 
not consider that option. 

Therefore, the Project considered both safety and engineering principles. 
Hence, the Project shall install a temporary 18 ga steel wall with a height of five meters. 
The material is available in the market and can be moved easily during construction 
activities. Construction of a concrete wall before the land adjustment, it may be damaged. 
The Project interviewed the landlord, age of 64 years old, (two people in the family) graduated 
in elementary school. He is a Ratchaburi people by birth with the main occupation is a farmer 
and a secondary occupation is a general contractor. When inquiring about his opinions on the 
temporary soundproof wall installation measures, it was found that he agreed with the 
temporary sound protection measures during the construction period and there is no concern 
if the Project will install a soundproof wall at a height of five meters (he has seen the same 
kind of the soundproof wall at Ratchaburi Hospital). Hence, there is no concern about safety 
and obscuring the vision because the area surrounding the house is an agricultural area (rice 
planting). 

Therefore, from the season mentioned above, the Project considered 
the installation of a temporary wall at the south side by using 18 ga steel. The material 
is available in the market and easy to move during the construction activities. Moreover, 
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it has a transmission loss (TL) of 25 dB(A) with a height of five meters from the ground 
and the length of at least 120 meters or throughout the south side boundary of the 
Project to prevent disturbing noise to the communities. 

 
However, apart from installing a temporary soundproof wall, the Project 

shall continuously coordinate with the community (the house behind the power plant) 
to build a good relationship. Moreover, the Project shall coordinate with community 
leaders and relevant agencies to support and fix if there is an impact from the Project. 
In the case that the impact is directly from the Project, the Project shall appropriately 
compensate. 

 
  There, noise impact during the construction period is expected to occur 
at a moderate level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

2 2 2 (8) = 2 2 4 medium 
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Table 5.3.3-9 
 Disturbance levels from construction activities for houses areas behind the power plant (in case of no installation of sound prood wall) 

Table 5.3.3-9(cont) 

Measurement time period 

Measurement value 
Reduced 

Noise 
level at 

landmark 
location 

Total 
noise 

level from 
the 

project’s 
activities  

Combined noise level at landmark 
after adjusting value 

 Disturbance values 2/ 
  

Assessment 
result 

  

Noise 
level 

from 1 
hour 

average 
(Leq-1 hr) 

Basic 
noise 
level 
(L90) 

After the project 
During 

activities 

Differences 
in noise 

level 

Modifier 
  

Noise level- 
modifier 

Before 
the 

project  

During 
activities  

A B C D D-A E F 
25 October 2562 

DAY 08:00-09:00 50.6 35.4 56.5 57.5 6.9 1.0 56.5 8.2 21.1 fail 

  09:00-10:00 41.3 32.2 56.5 56.6 15.3 0.0 56.6 2.1 24.4 fail 
  10:00-11:00 40.5 31.8 56.5 56.6 16.1 0.0 56.6 1.7 24.8 fail 
  11:00-12:00 50.3 32.9 56.5 57.4 7.1 1.0 56.4 10.4 23.5 fail 
  12:00-13:00 57.3 43.4 56.5 59.9 2.6 3.0 56.9 6.9 13.5 fail 
  13:00-14:00 43.1 32.7 56.5 56.7 13.6 0.0 56.7 3.4 24.0 fail 
  14:00-15:00 43.4 33.4 56.5 56.7 13.3 0.0 56.7 3.0 23.3 fail 
  15:00-16:00 52.3 33.6 56.5 57.9 5.6 1.5 56.4 11.7 22.8 fail 
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Table 5.3.3-9(cont) 

Measurement time period 

Measurement value 
Reduced 

Noise 
level at 

landmark 
location 

Total 
noise 

level from 
the 

project’s 
activities  

Combined noise level at landmark 
after adjusting value 

 Disturbance values 2/ 
  

Assessment 
result 

  

Noise 
level 

from 1 
hour 

average 
(Leq-1 hr) 

Basic 
noise 
level 
(L90) 

After the project 
During 

activities 

Differences 
in noise 

level 

Modifier 
  

Noise level- 
modifier 

Before 
the 

project  

During 
activities  

A B C D D-A E F 

  16:00-17:00 52.6 38.8 56.5 58.0 5.4 1.5 56.5 6.8 17.7 fail 
26 October 2562 

DAY 08:00-09:00 57.5 40.5 56.5 60.0 2.5 3.0 57.0 10.0 16.5 fail 
  09:00-10:00 46.8 39.7 56.5 56.9 10.1 0.5 56.4 0.1 16.7 fail 
  10:00-11:00 45.6 36.3 56.5 56.8 11.2 0.5 56.3 2.3 20.0 fail 
  11:00-12:00 54.1 41.1 56.5 58.5 4.4 2.0 56.5 6.0 15.4 fail 
  12:00-13:00 41.7 37.5 56.5 56.6 14.9 0.0 56.6 -2.8 19.1 fail 
  13:00-14:00 48.4 37.7 56.5 57.1 8.7 0.5 56.6 3.7 18.9 fail 
  14:00-15:00 44.9 38.1 56.5 56.8 11.9 0.5 56.3 -0.2 18.2 fail 
  15:00-16:00 46.6 39.3 56.5 56.9 10.3 0.5 56.4 0.3 17.1 fail 
  16:00-17:00 49.6 43.7 56.5 57.3 7.7 0.5 56.8 -1.1 13.1 fail 
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Table 5.3.3-9(cont) 

Measurement time period 

Measurement value 
Reduced 

Noise 
level at 

landmark 
location 

Total 
noise 

level from 
the 

project’s 
activities  

Combined noise level at landmark 
after adjusting value 

 Disturbance values 2/ 
  

Assessment 
result 

  

Noise 
level 

from 1 
hour 

average 
(Leq-1 hr) 

Basic 
noise 
level 
(L90) 

After the project 
During 

activities 

Differences 
in noise 

level 

Modifier 
  

Noise level- 
modifier 

Before 
the 

project  

During 
activities  

A B C D D-A E F 
27 October 2562 

DAY 08:00-09:00 45.8 37.5 56.5 56.8 11.0 0.5 56.3 1.3 18.8 fail 
  09:00-10:00 45.3 36.7 56.5 56.8 11.5 0.5 56.3 1.6 19.6 fail 
  10:00-11:00 44.8 35.3 56.5 56.8 12.0 0.5 56.3 2.5 21.0 fail 
  11:00-12:00 48.9 34.4 56.5 57.2 8.3 0.5 56.7 7.5 22.3 fail 
  12:00-13:00 58.3 34.9 56.5 60.5 2.2 4.5 56.0 16.4 21.1 fail 
  13:00-14:00 47.3 33.7 56.5 57.0 9.7 0.5 56.5 6.6 22.8 fail 
  14:00-15:00 43.3 34.9 56.5 56.7 13.4 0.0 56.7 1.4 21.8 fail 
  15:00-16:00 44.3 38.3 56.5 56.7 12.4 0.5 56.2 -1.0 17.9 fail 

  
16:00-17:00 

 
47.3 

 
41.4 

 
56.5 

 
57.0 

 
9.7 

 
0.5 

 
56.5 

 
-1.1 

 
15.1 

 
fail 
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Table 5.3.3-9(cont) 

Measurement time period 

Measurement value 
Reduced 

Noise 
level at 

landmark 
location 

Total 
noise 

level from 
the 

project’s 
activities  

Combined noise level at landmark 
after adjusting value 

 Disturbance values 2/ 
  

Assessment 
result 

  

Noise 
level 

from 1 
hour 

average 
(Leq-1 hr) 

Basic 
noise 
level 
(L90) 

After the project 
During 

activities 

Differences 
in noise 

level 

Modifier 
  

Noise level- 
modifier 

Before 
the 

project  

During 
activities  

A B C D D-A E F 
28 October 2562 

DAY 08:00-09:00 46.3 36.0 56.5 56.9 10.6 0.5 56.4 3.3 20.4 fail 
  09:00-10:00 52.7 34.6 56.5 58.0 5.3 1.5 56.5 11.1 21.9 fail 
  10:00-11:00 44.2 34.5 56.5 56.7 12.5 0.0 56.7 2.7 22.2 fail 
  11:00-12:00 43.3 34.0 56.5 56.7 13.4 0.0 56.7 2.3 22.7 fail 
  12:00-13:00 46.6 33.3 56.5 56.9 10.3 0.5 56.4 6.3 23.1 fail 
  13:00-14:00 45.5 33.8 56.5 56.8 11.3 0.5 56.3 4.7 22.5 fail 
  14:00-15:00 45.6 34.4 56.5 56.8 11.2 0.5 56.3 4.2 21.9 fail 
  15:00-16:00 46.7 36.2 56.5 56.9 10.2 0.5 61.4 3.5 25.2 fail 
  16:00-17:00 45.4 38.4 56.5 56.8 11.4 0.5 61.3 0.0 22.9 fail 

29 October 2562 
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Table 5.3.3-9(cont) 

Measurement time period 

Measurement value 
Reduced 

Noise 
level at 

landmark 
location 

Total 
noise 

level from 
the 

project’s 
activities  

Combined noise level at landmark 
after adjusting value 

 Disturbance values 2/ 
  

Assessment 
result 

  

Noise 
level 

from 1 
hour 

average 
(Leq-1 hr) 

Basic 
noise 
level 
(L90) 

After the project 
During 

activities 

Differences 
in noise 

level 

Modifier 
  

Noise level- 
modifier 

Before 
the 

project  

During 
activities  

A B C D D-A E F 

DAY 08:00-09:00 48.1 37.4 56.5 57.1 9.0 0.5 56.6 3.7 19.2 fail 
  09:00-10:00 51.8 36.3 56.5 57.7 5.9 1.5 56.2 8.5 19.9 fail 
  10:00-11:00 57.2 36.3 56.5 59.9 2.7 3.0 56.9 13.9 20.6 fail 
  11:00-12:00 41.2 35.2 56.5 56.6 15.4 0.0 56.6 -1.0 21.4 fail 
  12:00-13:00 38.5 32.6 56.5 56.5 18.0 0.0 56.5 -1.1 23.9 fail 
  13:00-14:00 41.0 33.2 56.5 56.6 15.6 0.0 56.6 0.8 23.4 fail 
  14:00-15:00 50.9 36.1 56.5 57.5 6.6 1.0 56.5 7.8 20.4 fail 
  15:00-16:00 62.1 59.8 56.5 63.1 1.0 7.0 56.1 -4.7 -3.7 pass 
  16:00-17:00 47.9 43.2 56.5 57.0 9.1 0.5 56.5 -2.3 13.3 fail 

30 October 2562 

DAY 08:00-09:00 47.4 42.9 56.5 57.0 9.6 0.5 56.5 -2.5 13.6 fail 
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Table 5.3.3-9(cont) 

Measurement time period 

Measurement value 
Reduced 

Noise 
level at 

landmark 
location 

Total 
noise 

level from 
the 

project’s 
activities  

Combined noise level at landmark 
after adjusting value 

 Disturbance values 2/ 
  

Assessment 
result 

  

Noise 
level 

from 1 
hour 

average 
(Leq-1 hr) 

Basic 
noise 
level 
(L90) 

After the project 
During 

activities 

Differences 
in noise 

level 

Modifier 
  

Noise level- 
modifier 

Before 
the 

project  

During 
activities  

A B C D D-A E F 

  09:00-10:00 46.5 43.2 56.5 56.9 10.4 0.5 56.4 -3.7 13.2 fail 
  10:00-11:00 50.8 43.0 56.5 57.5 6.7 1.0 56.5 0.8 13.5 fail 
  11:00-12:00 43.1 35.7 56.5 56.7 13.6 0.0 56.7 0.4 21.0 fail 
  12:00-13:00 42.6 35.7 56.5 56.6 14.0 0.0 56.6 -0.1 20.9 fail 
  13:00-14:00 62.6 41.1 56.5 63.5 0.9 7.0 56.5 14.5 15.4 fail 
  14:00-15:00 40.9 35.6 56.5 56.6 15.7 0.0 56.6 -1.7 21.0 fail 
  15:00-16:00 41.8 36.5 56.5 56.6 14.8 0.0 56.6 -1.7 20.1 fail 
  16:00-17:00 52.2 40.5 56.5 57.8 5.6 1.5 56.3 4.7 15.8 fail 

31 October 2562 
DAY 08:00-09:00 50.8 47.8 56.5 57.5 6.7 1.0 56.5 -4.0 8.7 pass 

  09:00-10:00 54.3 47.9 56.5 58.5 4.2 2.0 56.5 -0.6 8.6 pass 
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Table 5.3.3-9(cont) 

Measurement time period 

Measurement value 
Reduced 

Noise 
level at 

landmark 
location 

Total 
noise 

level from 
the 

project’s 
activities  

Combined noise level at landmark 
after adjusting value 

 Disturbance values 2/ 
  

Assessment 
result 

  

Noise 
level 

from 1 
hour 

average 
(Leq-1 hr) 

Basic 
noise 
level 
(L90) 

After the project 
During 

activities 

Differences 
in noise 

level 

Modifier 
  

Noise level- 
modifier 

Before 
the 

project  

During 
activities  

A B C D D-A E F 
  10:00-11:00 50.3 41.1 56.5 57.4 7.1 1.0 56.4 2.2 15.3 fail 

  11:00-12:00 48.9 36.0 56.5 57.2 8.3 0.5 56.7 5.9 20.7 fail 
  12:00-13:00 43.9 36.1 56.5 56.7 12.8 0.0 56.7 0.8 20.6 fail 
  13:00-14:00 50.0 42.4 56.5 57.4 7.4 1.0 56.4 0.6 14.0 fail 
  14:00-15:00 43.4 35.8 56.5 56.7 13.3 0.0 56.7 0.6 20.9 fail 
  15:00-16:00 43.0 35.7 56.5 56.7 13.7 0.0 56.7 0.3 21.0 fail 
  16:00-17:00 44.6 37.2 56.5 56.7 12.1 0.5 56.2 0.4 19.0 fail 

Standard3/ 70               10   
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 (5) Operation period  
  In the assessing of noise impact during the operation period, the Consultant 
assessed the impact of noise and disturbing noise from the Project’s activities at the receptor, 
south of the Project (the house that locates 30 meters from the boundary of the Project), 
by considering the measures to reduce noise level including engineering design of the 
machinery, installing of machine and equipment inside the building, and the installing of a 
soundproof wall (the Project’s fence). The consideration can be divided into two scenarios 
as follows: 
 
  - Scenario 1, noise from the machines such as gas and steam turbines that 
will be installed in a closed building (without taking into account the reduced noise level by 
the concrete wall), and 

  - Scenario 2, the noise level from the south side of the Project by considering 
the concrete wall with a height of two meters. 
 
   Details of the assessment are as follows: 
 
  1) Activities of the Project  
   The main noise generating sources of the Project is from the electricity 
generation activities. The machines and equipment considered in this assessment are shown 
in Figure 5.3.3-7. 
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Noise level from Source 
Noise level from the machine with 1 meter distance 

from the source (decibel) 
1. Cooling Tower Make up Pump 85 

2. Cooling Tower #1 91 

3. Cooling Tower #2 91 
4. Steam Turbine #1 85 
5. Steam Turbine #2 85 
6. Generator #1 85 
7. Generator #2 85 
8. Gas Turbine #1 85 
9. Gas Turbine #2 85 
10. HRSG #1 85 
11. HRSG #2 85 
12. Air Compressor #1 85 
13. Air Compressor #2 85 
14. Gas Compressor Station#1 85 
15. Gas Compressor Station#2 85 
16. Gas MR Station 85 
17. Cooling  Water Discharge Pump 85 
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Figure 5.3.3-7 Main noise source of the project 
 
  The Project considered using machines and equipment that generate low 
noise level with the maximum noise level of 85 dB(A) or lower at the distance of one 
meter from the source except for the cooling tower that generates noise at the level of 
91 dB(A) or lower at the distance of one meter. 
 
 

 

 

 

  

  

  

  

2. Cooling Tower #1 
3. Cooling Tower #2 

 

17. Cooling Water Discharge 
Pump 

1. Cooling Tower Make up Pump 

4. Steam Turbine #1 
5. Steam Turbine #2 

6. Generator #1 
7. Generator #2 

8. Gas Turbine #1 
9. Gas Turbine #2 

10. HRSG #1 
11. HRSG #2 

12. Air Compressor #1 
13. Air Compressor #2 

14. Gas Compressor Station#1 
15. Gas Compressor Station#2 16. Gas MR Station 
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  2) Assessment results  
   1) 8 and 24-hour average noise levels 
    Considering noise impacts on the Project’s employees found that 
the machine and equipment used for electricity generating of the Project will not cause 
a high noise level. In addition, the Project requests employees who work in an area with 
a high noise level to wear personal protective equipment such as earmuffs and earplugs 
all the time. The employee will be assigned to work in an area with a noise level higher 
than 90 dB(A) for not longer than eight hours. Hence, the noise impact on the Project’s 
employee is expected to occur at a low level. 
 
    For the noise impact on the sensitive area which is the house 
behind the power plant with the distance from the machines as detailed in Table 5.3.3-
11, the Consultant considered the power generating activities which will be operational 
24 hours. In the event that all machines are operated at the same time except the 
control valves and the safety relier values, noise reduction by distance from sources to 
the receptor can be calculated by employing the following equation. 
 
     Lp2  =  Lp1 - 20 log (r2/r1) 
 
    For instance, the noise level of cooling tower can be calculated 
as following: 
     Lp1 =  Noise level at the distance of one meter from the 
source (91 dB(A)) 
     Lp2  =  Noise level at the sensitive area  
     r1   =  Distance from the source that has been measured for 
noise level (one meter) 
     r2   =  Displacement between the source and the sensitive area 
(the community south side of the source, 340 meters) 
 
    Therefore, the noise level of the Cooling Tower Clectrical Package 
at the house behind the power plant is: 

 
       =  91- 20 log (340/1)= 40.4 decibel A 
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Table 5.3.3-11 
Distance from machines to Impacted Sensitive Receptors 

 

Machine 

Machine’s 
noise level 

with 1 
meters 

distance 
from the 
source  

(dB(A)) 

Noises from 
machines inside 
close door/roof 

buildings 
(dB(A)) 

Distance 
from 

sensitive 
receptors 
to niose 

source (m.) 

Expected 
noise1/ 
dB(A) 

Expected 
noise 

reduction 
from 2 meters 
soundproof 
wall1/ dB(A) 

1. Cooling Tower Make up 
Pump 

85 85 530 30.5 15.5 

2. Cooling Tower #1 91 91 340 40.4 21.5 
3. Cooling Tower #2 91 91 323 40.8 21.5 
4. Steam Turbine #1 85 492/ 209 2.6 -20.5 
5. Steam Turbine #2 85 492/ 208 2.6 -20.5 
6. Generator #1 85 492/ 276 0.2 -20.5 
7. Generator #2 85 492/ 258 0.8 -20.5 
8. Gas Turbine #1 85 492/ 214 2.4 -20.5 
9. Gas Turbine #2 85 492/ 198 3.1 -20.5 
10. HRSG #1 85 85 168 40.5 15.5 
11. HRSG #2 85 85 173 40.2 15.5 
12. Air Compressor #1 85 85 122 43.3 15.5 
13. Air Compressor #2 85 85 120 43.4 15.5 
14. Gas Compressor Station#1 85 602/ 123 18.2 -9.5 
15. Gas Compressor Station#2 85 602/ 122 18.3 -9.5 
16. Gas MR Station 85 85 89 46.0 15.5 
17. Cooling  Water Discharge 
Pump 

85 85 534 30.4 15.5 

Total noise from sources to sensitive receptors3/ (dB (A)) 51.1 26.3 
Standard value4/ (dB (A)) 70 

Remark : 1/calculated from the equation: Lp2 =  Lp1 - 20 log (r2/r1)  
 2/ Machines inside close door/roof buildings made from materials with loss value of 25 decibels A and 36 
decibels A   (85-25 = 60 decibel A) (85-36 = 49 decibel A) 
 3/ calculated from the equation: Lptotal =  10 log (∑  10(𝐿𝑝𝑖/10𝑛

𝑖=1
) 

 4/ Standard noise level according to the Annoucement of National Environment Board No. 15 (B.E. 2540) 
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    Followed by considering the noise impact from the power 
generating activities of the Project on the sensitive area by taking into account the existing 
noise level using the following equation. 
 
     Lptotal =  10 log (∑  10(𝐿𝑝𝑖/10𝑛

𝑖=1
) 

 
    For instance, assessing the total noise level in the area of the 
house behind the power plant as follows: 
 
  Lp total at houses area behind powerplant = 10 log (10(30.5/10)+10(40.4/10)+10(40.8/10) 
          +10(2.6/10)+10(2.6/10)+10(0.2/10)+10(0.8/10) 

          +10(2.4/10)+10(3.1/10)+10(40.5/10)+10(40.2/10) 
          +10(43.3/10)+10(43.4/10)+10(18.2/10)+ 10(18.3/10) 
          +10(46.0/10) +10(30.4/10) 
          = 51.1 decibel A 
 
    Nevertheless, electricity generating takes place 24 hours. So, the 
noise level from the electricity generating activities at the house behind the power plant 
can be investigated as follows: 
 
    Leq  24 hr. = 51.1 + 10 log (24/24)  = 51.1 decibel A 
 
    When considering the noise level from the 24-hour continuous 
power generation activity in the event that all machines are operated simultaneously, in 
the case of machines with high noise levels such as gas and steam turbines installed 
inside the building, etc., when combined with the maximum 24-hour average noise level 
from monitoring, the noise level at the area of the house behind the power plant is 56.5 
dB(A). The total noise level from the source to the sensitive area is 57.3 dB(A). In the 
case that there is a concrete fence with the height of two meters south side of the 
Project, when combined with the 24-hour average noise level from the monitoring, the 
noise level at the area of the house behind the power plant is 56.5 dB(A). The total noise 
level from the source to the sensitive area is 56.5 dB(A). These noise levels are with the 
standard in which 24-hour average noise level must not exceed 70 dB(A) as shown in 
Table 5.3.3-12. 
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Table 5.3.3-12 
Estimated result of noise impact on sensitive receptors during operation period 

 

Sensitive Receptors’s impacts on noise 
 

Noise level for 24 hour average (decibel A) 

Electricity 
generation 

activity 

Highest value 
from the 

measurement1/ 

Total noise 
level 

Case 1  
Machines with noises inside a closed 
building 

51.1 56.5 57.3 

Case 2 
2 meters concrete wall 

26.3 56.5 56.5 

Standard 702/ 
Remark : 1 /Noise level results of 24 hour average during October 25 -1 November, B.E.2562 from the measurements 
of ALS Laboratory Group (Thailand) Co.,Ltd , B.E. 2562 
 2 /  Refer to standard from Annoucement of National Environment Board No. 15 (B.E. 2540) on regulating 
general noise level.  
 

   2) Disturbing noise 
    The assessment of disturbing noise impact on the people in the 
sensitive area was performed by considering the Project’s activities that the operation is 
continuously 24 hours. This operational characteristic is classified into the case 1 and 4 
according to the manual of disturbing noise level measurement. Therefore, 1-hour 
average noise levels were used as the representative of the noise level from 07.00-22.00 
o’clock, and 5-minute average noise levels were used as the representative of the noise 
level from 22.00-07.00 o’clock. 
    By considering the results of 5-minute average noise level (Leq 5 
min) and the background noise level (L90) from the monitoring at the area of the house 
behind the power plant during 24 October to 1 November 2019 by time, day time (07.01-
22.00 o’clock) and nighttime (22.00-0.700 o’clock), the disturbing noise assessment can 
be summarized as follows: 
 
    Scenario 1 noise from machines in closed buildings. During the 
daytime, the disturbing noise level was 19.2 dB(A) while during the night the disturbing 
noise level was in the non-disturbing range to 16.2 dB(A) (Table 1 and Appendix 5-4) . 
The disturbing noise levels are higher the standard specified that the disturbing noise 
level must not exceed 10 dB(A) according to the Notification of the National Environment 
Board No. 29  B.E.2550 (2007) on disturbing noise level standards. However, considering 
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the time with disturbing noise levels greater than 10 dB(A), there were 199 times with 6 
disturbance be for the Project development (out of a total of 861-time intervals, which 
were assigned 1-hour average noise levels to represent the noise level during 07.00-22.00 
o’clock and the 5-minute average noise levels were used to represent the noise during 
the time of 22.00-07.00 o’clock). Every time the disturbing noise level was changed from 
before the development of the Project. The change has a noise level of approximately 
17.5 dB(A). 
    Scenario 1 the presence of a two meters concrete wall.  
noise from machines in closed buildings. During the daytime, the disturbing noise level 
was 16.4 dB(A) while during the night the disturbing noise level was in the non-disturbing 
range to 12.3 dB(A) (Table 2 and Appendix 5-4 ) . The disturbing noise levels are higher 
the standard specified that the disturbing noise level must not exceed 10 dB(A) according 
to the Notification of the National Environment Board No. 2 9  B.E.2550 (2007) on 
disturbing noise level standards. However, considering the time with disturbing noise 
levels greater than 10 dB(A), there were 10 times with 6 disturbance be for the Project 
development (out of a total of 861-time intervals, which were assigned 1-hour average 
noise levels to represent the noise level during 07.00-22.00 o’clock and the 5-minute 
average noise levels were used to represent the noise during the time of 22.00-07.00 
o’clock). There were six times of disturbing noise levels that are not changed from before 
the development of the Project while there were four times disturbing noise levels that 
are changed from before the development of the Project. The change has a noise level 
of approximately 3.0 dB(A) (this is due to the adjustment in the calculation for areas that 
require tranquility and nighttime). 
 
   Summary of noise impact assessment during the operation period  
   The Consultant collected data from the environmental impact 
prevention and mitigation measures and environmental impact monitoring program 
implementation reports of the 700 MW combined cycle power plant (natural gas) of 
Ratchaburi Electricity Generating Company Limited (Tri Energy Power Plant Branch). 
Comparison of the monitoring results with the standard according to the Notification of 
the Ministry of Industry on the determination of noise levels, disturbing noise, and noise 
levels arising from factory operations B.E. 2548 (2005) and the standards under the 
Notification of the National Environment Board No. 15 B.E. 2540 (1997) on ambient noise 
level standards specified that ambient noise level must not greater than 70 dB(A), found 
that the monitoring results are within the specified standard. The assessing of noise 
impact during the operation period caused by various activities was performed by 
considering the noise reduction measures the Project by engineering design, such as the 
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design of noiseless machines, providing a building to cover machinery to reduce the noise 
level at source, and reduction of noise level at the pathway by providing a fence. , In 
both cases, the average noise level of 24 hours was found in sensitive areas. For both 
cases, it was found that the 24-hour average noise level at the sensitive area, the 
house behind the power plant, is within the standard. 
 
   For the noise level at the observation point, it was found that in the 
case of a permanent concrete soundproof wall with a height of two meters, the noise 
level ranged from -6.4  to 16 .4  dB(A). When considering the noise period exceeding 10 
dB(A), it was found that there were 10  periods, divided into the unchanged noise from 
before, there were 6 periods and changed from before there were 4 periods. The change 
in noise level increased by 3 . 0  dB(A) occurred from 22 .00 -07 . 00  o’clock, due to the 
adjustment in the calculation of +3.0 dB(A) only in the case of quiet and nighttime areas. 
  However, the Project has set environmental impact prevention and 
mitigation measures related to noise in the working area to be implemented during the 
operation period as follows: 
  1) For any machinery that generates noise, the Project shall install noise 
reduction equipment such as Silencer at HRSG,  
  2) Checks and investigate the performance of Silencer regularly, 
  3) Provide signs or symbols in areas where the noise level exceeds 85 
dB(A),  
  4) Provide personal protective equipment such as earmuffs or earplugs for 
employees who work in areas with noise levels higher than 85 dB(A),  
  5) Specify the area of high noise level such as the boiler area, the 
combustion chamber of the gas turbine, and the area of gas turbine generators, etc. with 
warning signs installed and people who will work in the area must wear earplugs or 
earmuffs, and 
  6) Manage to prevent employees from being exposed to noise levels for 
a long time, such as setting a working period to reduce the time that employees are 
exposed to noise or staff shifting/working day switching for employees who work in a 
high noise level area. 
   From the survey of household representatives in close proximity 
to the Project, it was found that the current environmental impacts from the TECO 
Power Plant operating with the same activity, most respondents (20 people or 76.9%) 
are not affected by the noise level. However, some of the respondents (6 people or 
23.1%) mentioned they are moderately affected by noise level for some period of time. 
In addition, they have not complained to any agency. 
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   However, during the operation period, the Project has set noise level 
reduction measures by employing engineering designing approaches such as design the 
machine not to generate high noise level, provide a building to cover high noise level 
machines and install a two-meter height fence at the south side of the Project. In 
addition, the Project shall continuously coordinate with the community (the house 
behind the power plant) to build a good relationship. Moreover, the Project shall 
coordinate with community leaders and relevant agencies to support and fix if there is 
an impact from the Project. In the case that the impact is directly from the Project, the 
Project shall appropriately compensate. 
 
   Therefore, the noise impact during the operation period is expected 
to occur at a moderate level. 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

2 2 2 (8) = 2 2 4 medium 
 
5.3.4 Impact on vibration  
 The assessment of vibration impacts was performed by considering 
characteristics that may cause vibration including the distance of the source and origin 
and source of vibration. Then the calculated vibration levels were compared with the 
Whiffin and Leonand criteria (details are presented in Table 5.3.4-1) to the extent that 
humans felt the vibration and a higher level of vibration will have an effect on the 
destruction or damage to the historic site or buildings compared to DIN 4 1 5 0 
requirements (details are shown in Table 5.3.4-2). 
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Table 5.3.4-1 
Vibration impacts on human and buildings 

 
Peak particle 

velocity, 
inch/second 
(mm/second)  

Impact on human Impact on a building structure  

0 - 0.006  
(0 - 0.15) 

Unable to feel  Does not affect/damage all types of 
structures  

0.006 - 0.012 
(0.15 - 0.3) 

Possible to feel   Does not affect/damage all types of 
structures  

0.079 
(2.0) 

Can feel the vibration  The higher the level of vibration will 
result in the destruction or damage 
to the archaeological site  

0.098 
(2.5) 

If the vibration continues, it will 
create a feeling of annoyance  

No risk of damage to general 
buildings or architectural structures  

0.197 
(5) 

The vibrations disturb people living in 
the building (corresponds to the 
degree that affects people who are 
on the bridge and have been 
exposed for a short time) 

The level that will result in damage 
to the architectural structure, typical 
houses with plaster walls and ceilings 
(a mixture of cement, sand, water, 
and fibers), in the case of flexible 
walls/ceilings, will be slightly 
damaged 

0.394 – 0.591 
(10 - 15) 

People will feel dissatisfied if they 
experience constant vibration and 
people walking on the bridge will not 
be able to bear it  

The level of vibration is higher than 
normal traffic, this will cause slightly 
architectural structural damage and 
damage to the structure  

Source : Whiffin, A.C., and Leonard, D.R., A Survey of Traffic Induced Vibration, Eng., 1971. 
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Table 5.3.4-2 
Vibration requirements on buildings of DIN 4150 

Peak particle velocity, 
inch/second 
(mm/second)  

Impact on building 

0.079 (2.0) No danger even for an ancient building 

0.197 (5.0)  Old architectural damage begins to damage  

0.394 (10.0)  It is acceptable for dwellings that are in good condition  

0.787-1.575 (20.0-40.0)  It is acceptable a factory  

Source:  Deutsches Institut fuer Normung, Berlin, Germany, DIN 4150-3, Structural Vibration  Part 3: Effects 
of Vibration on Structures, 1999 
 
 (1) Construction period  
  During the construction period, the Project has activities that may cause 
vibration such as excavation, land reclamation, building construction, etc. However, the 
level of vibration effect depends on the type of equipment and machinery used and the 
construction method as well as the distance of the source of vibration and the receptor. 
Details of the assessment of the impact of construction vibrations on the residences 
nearby the Project are as follows: 
 
  In the calculation of the vibration level from the construction machinery, 
USEPA data were used to study the magnitude of vibration induced by each type of 
machinery and equipment while performing construction activities at a distance of 25 
feet from the source. Table 5.3.4-3 shows the reference vibration levels by calculating 
the level of vibration occurring on the residence on the west side of the Project (the 
distance of the Project fence to the house is approximately 32 meters as shown in Figure 
5.3.4-1). The equation of the U.S. Department of Transportation (1998) was used in the 
assessment.  
 
    PPVequip = PPVref x (25/D)1.5  
   Where: PPVequip = Peak particle velocity caused by the machine at 

a various distance (inch/second) 
    PPVref = Reference vibration level at the distance of 25 

feet (inch/second) 
    D = Distance between the machine and the adjacent 

community (feet) 
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Table 5.3.4-3 
Vibration levels caused from equipments used in 25 feets of the source during 

construction period  

Machines Types Maximum speed at 25 foot (inch/sec) 

1. Digging to lay foundation 0.734 

2. Clam Shovel Drop Excavator 0.202 

3. Grinding machine 0.008 

4.   Big sized grader 0.089 

5. Chimney drilling machine 0.089 

6. Truck 0.076 

7. Rock drill machine 0.035 

8. Small sized grader 0.003 

Source : Transit Noise and Vibration Impact Assessment, 1995 

 

 
Figure 5.3.4-1 Location used in assessing vibration impacts 
 
  From Table 5.3.4-3, when considering the vibrations arising from activities 
in the construction period of the Project, it was found that the excavation for the 
foundation construction was can cause the most vibration to the structures of the nearby 
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households. The peak particle velocity at 25  feet was 0 . 7 34  inches/second. So, the 
Consultant considered the vibration value of the excavation for foundation construction 
as a source of vibration for construction activities. The activities will be carried out in the 
building construction area. From Figure 5 . 3 . 4 - 1 , it can be seen that the construction 
area is approximately 32 meters or 105 feet from the households. The vibration values 
can be calculated as follows: 
 
     PPVequip = 0.734 x (25/105)1.5 
      = 0.0853 inch/sec or 0.0034 millimeter/sec 
 
  Comparison of the calculated vibration levels with the Whiffin and 
Leonand criteria (Table 5.3.4-1) found that the vibration level in the residential housing 
on the south side of the Project was 0.0853 inches/second or 2.1660 millimeters/second. 
It is the level that humans can feel the vibrations and a higher level of vibration will 
have an effect on destruction or damage to the historic site. For impacts on buildings 
compared to DIN 4150 requirements (Table 5.3.4-2), the value was found to be near 2.0 
millimeters/second. Therefore, it is not at a dangerous level even for the old buildings 
(ancient buildings). However, drilling operations that can cause such impact will only 
occur during the construction period. Therefore, the vibration impact is expected to 
occur at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 2 2 (4) = 2 1 2 low 
 
 (2) Operation period  
  Most of the Project activities that can cause vibration are the 
transportation of chemicals by large trucks. The frequency of transportation is 
approximately once a month. The Project will avoid transportation in the route that 
passes through the community. The assessing of vibration impact on the structures of 
the nearest dwellings considered the peak particle velocity at 2 5  feet of 0 . 0 7 6 
inches/second (Table 5.3.4-3). From Figure 5.3.4-1, the road area is approximately 30 
meters or 98 . 4  feet from the residential area. The vibration value was calculated as 
follows: 
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    PPVequip = 0.076 x (25/98.4)1.5 

      = 0.0097 inch/sec or 0.2472 millimeter/sec 
 

  Comparison of the calculated vibration levels with the Whiffin and 
Leonand criteria (Table 5.3.4-1) found that the vibration level in the residential housing 
on the south side of the Project was 0.0097 inches/second or 0.2472 millimeters/second. 
It is the level that humans can feel the vibrations and there is no impact on destruction 
or damage to any type of buildings. For impacts on buildings compared to DIN 4150 
requirements (Table 5.3.4-2), the value was found to be lower than 2.0 
millimeters/second. Therefore, it is not at a dangerous level even for the old buildings 
(ancient buildings). Therefore, the vibration impact is expected to occur at a low level. 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 2 2 (4) = 2 1 2 low 

 
5.3.5 Impacts on surface and groundwater resources  
 
5.3.5.1 Impacts on surface water quality  
 (1) Construction period  
  Wastewater from the construction activities of the Project is from two 
sources, wastewater from consumption of workers and wastewater from the construction 
activities. 
  1) Wastewater from consumption of construction workers  
   Wastewater from the consumption of construction workers will be 
generated for approximately 240 cubic meters per day (calculated from 80% of the rate 
of 100 liters of water per person per day x 3,000 construction workers (Kriengsak Udom 
Sin Roj, 2007)). The Project shall request a contractor to provide toilets for construction 
workers. The wastewater from toilets will be pre-treated by a ready-made septic tank 
before sending it to the authorized agencies for disposal. 
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  2) Wastewater from construction activities  
   Wastewater from construction activities (from washing tools and 
construction equipment) will be generated approximately 50  cubic meters per day. It 
will be contaminated with sediment. Therefore, the Project will construct a temporary 
drainage gutter in the same line with the drainage gutter during the operation period of 
the Project with a temporary reservoir for sedimentation before using the water for plants 
watering, road spraying, and wheels washing. The Project will arrange a weekly check of 
the sedimentation pond to remove sediment and to check water quality every 6 months. 
 
  For other activities that may cause contamination, such as the area where 
the engine oil tank is placed and the maintenance area, the Project shall provide a tray 
and a temporary roof to prevent rainwater to minimize the chance of contamination with 
rainwater. Hence, the impact on surface water quality is expected to occur at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 1 (1) = 1 1 1 low 
 
 (2) Operation period  
 
  1) Source, quantity, and management of wastewater  
   The wastewater of the Project is divided into 3 sources: 1) wastewater 
from the consumption of employees, 2) wastewater from the production process which 
is cooling tower effluent and boiler drainage, and 3) rainwater that may be contaminated 
with oil. Most of the wastewater to be generated is from cooling tower effluent. In the 
event of a full load operational using natural gas as fuel, the maximum amount of 
wastewater will be 6,913 cubic meters per day. However, this category of wastewater 
has low contamination. In addition, the Project has a sewerage pond to inspect the 
wastewater quality according to the law before discharging into the Mae Klong River. The 
details are as follows: 
  

   (a) Wastewater from consumption of workers of 30  cubic meters per 
day will be collected into an anaerobic on-site package sanitary treatment tank, which will 
be installed at every building, before sending it to the holding pond of the Project. 
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   (b) Wastewater from the production process includes the effluent 
from the cooling system (cooling water blowdown) of 6,836 cubic meters per day. It will 
be stored in a reservoir below the cooling tower basin, which can be used as a reservoir 
to collect wastewater from the cooling tower and reduce its temperature for not less 
than one day before sending it to the holding ponds. There will be two holding ponds. 
Each pond has a capacity to store wastewater for not less than one day and also be 
able to receive wastewater in an emergency. Moreover, the holding ponds will be 
equipped with a continuous monitoring system for water quality online monitoring 
before discharging into the Mae Klong River. The parameters include temperature, pH 
value, and electrical conductivity (to determine total dissolved solids). 
 
   (c) Contaminated rainwater (in the case of rain) is wastewater 
caused by oil contamination from areas such as the transformer area and the area around 
the diesel fuel storage tank. The oil-contaminated rainwater from the first 15 minutes of 
rainfall in the area will be collected into the oil-water separator tank. The tank will be 
designed for oil contamination in the water of not more than 5 milligrams per liter. This 
is according to the Notification of the Ministry of Natural Resources and Environment B.E. 
2559 (2016) on the establishment of industrial wastewater control standards, industrial 
estates, and industrial zones, and the Notification of the Ministry of Industry on the 
specification of effluent standard B.E.2560 (2017). After that, it will be sent to the holding 
ponds. For separated oil, it will be stored in a close 200-liter tank, stored in a waste 
storage building before sending it for disposing of by an agency authorized by the 
Department of Industrial Works. 
 
   For managing wastewater from cooling water sump in both normal 
case and in the case where the water quality does not meet the standard, the Project 
shall manage as follows:  
    - Wastewater and emergency reservoirs. The drainage water from the 
cooling system (cooling water blowdown) will be stored in the cooling tower basin, a 
concrete well. It can be used as a reservoir for collecting wastewater from the cooling tower 
and reducing temperature. It has the capacity to collect wastewater for at least one day. 
There are twp holding ponds where wastewater quality will be checked before discharging. 
Each pond is lined with HDPE and can handle at least one day. The holding ponds are able 
to receive wastewater in case of an emergency. In addition, there is a continuous wastewater 
quality online monitoring system to measure the temperature, pH value, and electrical 
conductivity (to determine total dissolved solids) before discharging into the Mae Klong River. 
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    - Control valves. The main valve system is the 1st valve which closes 
when the water quality from the cooling tower exceeds the required standard. The 2nd and 
the 3rd valves are responsible for controlling the water entering the 1st reservoir and the 1st 
holding pond). The 6th valve opens when the water quality does not meet the standard 
according to the Notification of the Department of Industrial Works and returns to the 2nd 
holding pond, which serves as the Project's emergency pond. The 7th valve is responsible for 
controlling the drainage from the cooling tower if the water quality meets the standards of 
the Department of Industrial Works before discharging into the Mae Klong River. 
 
  2) The Project’s wastewater reservoir  
   The project will drain the treated wastewater that the quality meets 
the standards through the wastewater collection pipes to the two holding ponds before 
discharging into the Mae Klong River at the area of the water pumping station of the 
power plant. The station locates approximately 13 kilometers from the Project. The flow 
direction of the Mae Klong River is from north to south. 
   From the socio-economic study that interviewed the heads of 
households living near the pumping station found that most of the people did not use 
the water from the Mae Klong River for consumption. 
 
  3) Assessment of the mixing of total dissolved solids (TDS)  
 
   (a) Data from the monitoring pf the TECO Power Plant  
 
    a) Results of wastewater quality in the holding ponds  
    The Consultant collected data on wastewater quality at the 
holding ponds from the environmental impact prevention and mitigation measures and 
environmental impact monitoring program implementation reports of the 700 MW 
combined cycle power plant (natural gas) of Ratchaburi Electricity Generating Company 
Limited (Tri Energy Power Plant Branch) during 2015-2019. It can be observed that the 
concentrations of BOD5, DO, TDS, and SS meet the standard according to the Notification 
of the Ministry of Industry on factory effluent standard B.E.2560 (2017) (details are 
presented in Figure 5.3.5-1). 
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Remark : [1] Values from water quality in treatment system of each part of TECO power plant 
 [2] Annoucement of Minitry of Industry on regulating waste water emission from factories No. 2 B.E. 2539 
 [3] Annoucement of Minitry of Industry on regulating waste water emission from factories B.E. 2560 
 [4] EIA Measures in accordance with Environmental Impact Assessment EIA 
Figure 5.3.5-1   Water quality results from wastewater retention pond in TECO Power Plan 
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Remark : [1] Values from water quality in treatment system of each part of TECO power plant 
 [2] Annoucement of Minitry of Industry on regulating waste water emission from factories No. 2 B.E. 2539 
 [3] Annoucement of Minitry of Industry on regulating waste water emission from factories B.E. 2560 
 [4] EIA Measures in accordance with Environmental Impact Assessment EIA 
Figure 5.3.5-1   Water quality results from wastewater retention pond in TECO Power Plant (cont)
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Table 5.3.5-1 
Analysis results of Surface water quality in Mae Klong River during B.E. 2558-25562 

 

Measurement index Unit Year 

Water quality testing station  

Standard1/  

Ban Chong 
Temple 

Bang Li  
Temple* 

Koak Mor Temple Siriluk Bridge Wat Kor Area 

Dry 
season 

Rain 
season 

Dry 
season 

Rain 
season 

Dry 
season 

Rain 
season 

Dry 
season 

Rain 
season 

Dry 
season 

Rain 
seaso

n 
 Total Dissolved Solids; TDS Milligram per liters 

(mg/l) 
2558 166 124 172 122 162 134 226 135 174 174 - 
2559 158 166 176 164 177 165 170 165 170 167 
2560 124 150 178 150 136 136 112 146 148 158 
2561 216 130 224 140 208 154 204 158 294 134 
2562 136 -  138  - 166  - 196  - 172 -  

 Milligram per liters 2558 6 <5 8 <5 10.0 <5 8 <5 6 <5  
Total Suspended Solids ; SS (mg/l) 2559 <5 <5 <5 <5 <5 <5 <5 <5 <5 5  
  2560 7.8 20.7 5 15.3 6.0 10.0 6.3 17.8 8.3 19.8  
  2561 4.3 36 11 39 11.5 30.5 13.8 33.5 13.8 31.5  
  2562 7.3  - 4.3  - 6.0  - 3.8 -  4 -   
 BOD Milligram per liters 

 (mg/l) 
2558 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 ≤2 
2559 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
2560 1.8 0.6 1.8 0.8 1.4 1.5 1.3 0.8 1.1 1.2 
2561 1.3 0.6 1.0 1.3 1.3 1.1 1.1 1.0 1.2 0.8 
2562 0.7  - 1.2  - 1.1 -  1.3  - 1.1  - 
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Measurement index Unit Year 

Water quality testing station  

Standard1/  

Ban Chong 
Temple 

Bang Li  
Temple* 

Koak Mor Temple Siriluk Bridge Wat Kor Area 

Dry 
season 

Rain 
season 

Dry 
season 

Rain 
season 

Dry 
season 

Rain 
season 

Dry 
season 

Rain 
season 

Dry 
season 

Rain 
seaso

n 
 Dissolved Oxygen : DO Milligram per liters 

 (mg/l) 
2558 4.5 5.2 4.4 5.4 4.1 5.5 4.1 5.7 4.0 5.4 ≥4.0 
2559 5.4 5.3 5.5 6.6 5.5 5.5 5.2 6.2 5.3 6.8 
2560 5.2 5.4 5.3 5.2 5.7 4.5 5.8 5.4 6.0 5.6 
2561 5.6 6 5.4 5.4 5.2 5.7 5.2 5.9 5.5 6.3 
2562 5.5  - 5.6 -  2.8 -  5.7 -  5.6  - 

Remark : 1/ Annoucement of National Environment Board No. 8 (B.E. 2537) based on National Environmental Support and Conservation Act B.E. 2535 on regulating surface water quality 
3rd type: water sources that received waste water from certain activities but can still be used for human consumption and agriculture after disinfection process and water quality treatment 
process. 
ธ = no higher than 3 celcius of its natural temperature  
* Measurement station near emission site of the project 
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    b) Results of Mae Klong River water quality  
     The Consultant collected data on Mae Klong River water 
quality from the environmental impact prevention and mitigation measures and 
environmental impact monitoring program implementation reports of the 700 MW 
combined cycle power plant (natural gas) of Ratchaburi Electricity Generating Company 
Limited (Tri Energy Power Plant Branch) during 2015-2019. The monitoring was conducted 
twice a year at five monitoring stations i.e., Ban Chong Temple, Bang Li Temple, Khok Mo 
Temple, Sirilak Bridge, and Koh Temple. The monitoring parameters include total 
dissolved solids (TDS), total suspended solids (SS), dissolved oxygen (DO), and BOD5. The 
surface water quality monitoring results are presented in Table 5.3.5-1. It can be 
observed that the concentrations of DO and BOD5 of every station meet the standard 
according to the Notification of the National Environmental Board No.8 B.E.2537 (1994) 
on surface water quality standard (type 3). However, the standard has not been specified 
for concentrations of total dissolved solids and total suspended solids. 
 
   (b) The Project’s wastewater  
    Most of the wastewater from the power plant has a low 
concentration of BOD, including cooling water blowdown of 6,836 cubic meters per day 
(approximately 98% of the total wastewater from a total of 6,913 cubic meters per day). 
The wastewater from the cooling system will be stored in the cooling tower basin below 
the cooling tower which will be equipped with an online continuous water quality 
monitoring system to measure the temperature, pH, and electrical conductivity. The 
wastewater will be sent to the water holding pond where an automatic online monitoring 
system is installed to measure temperature, pH, and electrical conductivity (to determine 
total dissolved solids).  If the wastewater quality is found to exceed the standard of the 
Department of Industrial Works (TDS> 3,000 milligrams/liter), the Project will send the 
wastewater to an emergency pond that can hold wastewater for one day. When the 
wastewater quality meets the standard, therefore, will be discharged into the Mae Klong 
River. If the wastewater quality still does not meet the standard, the Project will send 
wastewater to dispose of outside the project by an agency that is legally authorized. 
 
    For wastewater in the holding ponds that the quality meets the 
standard, the Project will recirculate the wastewater to water the plants in the green 
area, approximately 50 cubic meters/day. The remaining wastewater will be discharged 
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into the Mae Klong River of approximately 6 ,913  cubic meters/day (or 0 . 0 80  cubic 
meters/second). 
 
   (c) Assessment of the impact on water quality at the wastewater 
receiving source of the Project  
    From the water quality monitoring data at the station near the 
wastewater discharging point of the Project, Bang Li Temple station, it was found that 
the maximum BOD concentration in the dry season was 1.80 milligrams per liter while it 
was 1.3 milligrams per liter in the rainy season. Based on the BOD mixing assessment, 
the Project's effluent into the Mae Klong River will be immediately completely mixed at 
the point of discharge. It is under the worst-case and dry season when the Project 
discharges effluent into the Mae Klong River (at the beginning) will result in the BOD 
concentration at the first mixing point equal to 1.82 milligrams/liter. By comparing the 
BOD concentrations in the present condition and after the project development, it was 
found that the BOD concentration at the first mixing point was not different from the 
value before the Project development. The mixed BOD concentration is similar to the 
original value (1.80 milligrams/liter) while the DO concentration in the first mixing point 
is 4.40 milligrams/liter. By comparing the DO concentrations in the present condition and 
after the Project development, it was found that the DO concentration at the first mixing 
point is the same as before the Project development (4.40 milligrams/liter). Summary of 
the calculation of the BOD Mixing and the DO Mixing are presented in Table 5.3.5-2. 
When considered the discharging rate of 0.080 cubic meters/second or 0.13 percent of 
the water flow rate of the Mae Klong River (59.93 cubic meter/second), it was found that 
there is no impact on the water quality of the Mae Klong River. Therefore, it is not 
necessary to assess the water quality impact in terms of BOD Mixing and DO Sag Curve 
on the Mae Klong River.  
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Table 5.3.5-2 
 BOD mixing and DO Mixing of Mae Kong River  

 

Parameter  Unit Dry season Rainy season 

BOD concentration before discharge 
from the power plant (current 
condition) 

mg/l 1.80 1.32 

BOD concentration at the discharging 
point of the power plant  

mg/l 1.82 1.32 

DO concentration before discharge 
from the power plant (current 
condition)  

mg/l 4.40 5.20 

DO concentration at the discharging 
point of the power plant 

mg/l 4.40 5.20 

Source : Consultants of Technololgy Co.,L.td, B.E.2563 

 
    However, the Project has set measures to monitor wastewater 
quality in the holding ponds of the Project. The parameters include temperature, pH, 
electrical conductivity, total dissolved solids (TDS), suspended solids (SS), oil and grease, 
BOD5 with a frequency of one time per month. 
 
    For assessing the mixing of total dissolved solids, the Project shall 
control the total dissolved solids content in the effluent using the factory effluent 
standard according to the Notification of the Ministry of Industry B.E.2560 (2017) on the 
factory effluent standard. In case of discharging into the water source, total dissolved 
solids content must not exceed 3,000 milligrams per liter. However, from the water 
quality monitoring data at the station near the discharge point of the Project, the Bang 
Li Temple monitoring station, it was found that the maximum TDS content in the dry 
season was 224 milligrams per liter while it was 164 milligrams per liter in the rainy 
season. 
    However, the Consultant calculated the total dissolved solids 
(TDS) within the Mae Klong River after the Project development, with the following 
calculation parameters:  
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Parameter Unit 
Waste water after 

treatment 
Mae Klong River 

TDS mg/l 3,0001/ 1572/ 

Q (flow) m3/s 0.0803/ 66.242/ 
Remark :  1/ Standard value in accordance with Annoucement of Ministry of Industry on regulating waste 

water emission from factories – not exceeding 3,000 milligrams / liters in case of emitting 

onto water sources 

 2/ Average value of runoff amount from Panya Consultants Co.,Ltd 

 3/    Q value of Hin Kong Power Plant Project  

 
    Based on the above data, total dissolved solids (TDS) content of 
the Project's wastewater receiving source (Mae Klong River) was calculated using the 
following equation.  
 
    TDS total   = (Qwater source x TDS water source ) + (Qproject x TDS project) 
           Qtotal 

 
    Where:  TDS Total  = Concentration of TDS in Mae Klong River after 

wastewater discharging from the Project   
       TDSWater source = Concentration of TDS in Mae Klong 

River at the Project’s discharge point  
       TDS Project = Concentration of TDS in the Project’s 
effluent (3,000 milligrams/liter), using the standard value in the assessment  

       QTotal = Flow rate of Mae Klong River (66.24 cubic 
meter/second, the Project’s discharge point)  

       QWater source = Flow rate of Mae Klong River (66.24 cubic 
meter/second, before the Project’s 
discharge point)  

       QProject = Flow rate of effluent from Hin Kong Power 
Plant (0.005 cubic meter/second) 

 
    As such  TDStotal  = (66.24 × 157) + (0.005 × 3,000) 
           66.24 
         = 157.23 milligram/liters 
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    From the calculation of TDS value in Mae Klong River which is a 
receiving source of effluent from the Hin Kong Power Plant Project, it was found that 
after the Project discharges effluent into Mae Klong River, the TDS content is 157 . 2 3 
milligrams per liter. The TDS concentration is lower than the standard. The calculation 
was performed by using the standard values for factory effluent according to the 
Notification of the Ministry of Industry B.E.2560 (2017 ) on the factory effluent standard. 
Regarding the standard, total dissolved solids (TDS) content must not exceed 3,000 
milligrams per liter to prevent impacts on consumption, fisheries, and agriculture. 
    However, from the water quality monitoring data at the station 
near the discharge point of the Project, Bang Li Temple monitoring station, it was found 
that the maximum concentration of TDS in the dry season was 224  milligrams per liter 
while it was 164 milligrams per liter in the rainy season. Therefore, the Project’s effluent 
is expected to affect the use of water in the Mae Klong River for agricultural purposes at 
a low level. 
 
  4) Assessment of the potential impacts of sodium hypochlorite on 
primary producers such as aquatic biological resources  
   The Consultant considered the utilization of the Mae Klong River after 
the Project's discharge point.  
 
   a) Threat and source  
    Hin Kong Power Plant Project uses 10% sodium hypochlorite to kill 
germs, prevent algae, and prevent biofilm from occurring in water production systems and 
cooling tower systems, with a total quantity of 1,000 cubic meters per year. 
 
   b) Threat data review  
    Sodium hypochlorite dissolves in water to form free chlorine and 
sodium hydroxide (NaOH). Considering the dissolution equation of sodium hypochlorite 
solution as follows:  
 
    NaClO + H2O →HOCl– + Na+ + OH– 

    HOCl→ H+ + OCl–  
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    When sodium hydroxide (NaOH), a strong base, reacts with H2SO4 in 
the cooling tower system, sodium sulfate (Na2SO4)  or epsom salt is the neutral salt will be 
formed, which is not a toxic substance as shown in the equation. 
 
    NaOH +H2SO4→ Na2SO4 +H2O 

 
    Another form is hypochlorous acid (HOCl) and OCl-, which depend 
on the pH of the water, both of which have different properties, HOCl is much more 
sterilizing than OCl- because HOCl has a higher oxidizing effect. In addition, OCl– has an 
anionic charge, so it cannot bind to cells that have the same anion. HOCl is a non-ionic 
substance that better binds with all types of cells. HOCl and OCl- are called free available 
chlorine, which chlorine can react with dissolved organic compounds to break down and 
recombine into a group of carcinogens, trihalomethane (THMs). 
 
    Factors affecting the generation of trihalomethane (THMs) are 
summarized into six factors:  
 
    - Content of organic matter in water. The organic matter in water 
is a precursor to the formation of THMs. Without organic matter in the water, there would 
be no precursor that could cause a by-product as THMs. So, in low organic matter content 
in a water body, there would be less THMs (Stevens, 1976; Trussell, 1978; Babcock., 1979; 
and USEPA, 1994). 
    - Chlorine content is directly proportional to the formation of 
THMs in water, that is, if chlorine is added at high concentrations, it will affect the level 
of THMs in the water (Trussel and Umphres, 1978; and El-Shahat et al., 2001, Kawamura, 
1991). However, the addition of chlorine depends on the need for residual chlorine at a 
sufficient concentration to be disinfected which is depending on the quality of the water. 
The relationship is shown in Figure 5.3.5-2. 
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Figure 5.3.5-2 Relationship between free chlorine and THMs occurance 
 
    - The concentration of bromide ion has a direct influence on 
the formation of THMs. There are studies showing that the formation rate of THMs varies 
with the bromide ion concentrations. If the water has a high concentration of bromide 
ion, the higher the rate of bromodichloromethane (BDCM) and dibromochloromethane 
(DBCM) formations, as well as the higher THMs formation (Investigating effects of bromide 
ions on trihalomethanes and developing a model for predicting bromodichloromethane 
in drinking water, Shakhawat Chowdhury, Pascale Champagne, P. James McLellan, 2009.). 
    - pH. The pH of water affects the formation of THMs in water 
(Figure 5.3.5-3). 
     * The pH of the water is less than 1, the remaining free 
chlorine will be in the form of chlorine gas (Cl2) and will evaporate into the atmosphere  
     * The pH values in the range of 1-3.5, free chlorine is in the 
gas phase and HOCl  
     * The pH values in the range of 3.5-5.5, all free chlorine is in 
the form of HOCl  
     * The pH values in the range of 5.5-9, free chlorine is in the 
HOCl and OCl- forms  
form   
     * The pH values above 9, free chlorine is in the OCl- forms 

(Source : INVESTIGATION OF FACTORS AFFECTING THMs FORMATIONIN DRINKING WATER,MotasemSaidana,  

         Khaled Rawajfehb , ManarFayyadc) 
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     For wastewater discharged from the Project, pH values are in 
the range of 6.5-8.5 (according to the effluent standard of the Department of Industrial 
Works), free chlorine is in the form of HOCl and OCl-. 
 
     From the literature review, it was found that the pH value 
can affect the amount of THMs produced, and the increased pH is associated with the 
increased THMs as shown in Figure 5.3.5-4, which is consistent with the results of 
Steven et al., 1976; and Trussel and Umphres. , 1978, Kawamura (1991), indicating that 
pH alteration affects functional groups of precursor molecules in THMs formation.  
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Figure 5.3.5-3  Relationship between pH of the water and free leftover chlorine 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
Figure 5.3.5-4   Relationship between PH and THMs occurance THMs  
 
 
  

(Source : INVESTIGATION OF FACTORS AFFECTING THMs FORMATIONIN DRINKING 
WATER,MotasemSaidana, Khaled Rawajfehb , ManarFayyadc) 
 

(source : www.mwa.co.th /ewt_dl_link.php?nid=440 search on July  7 B.E. 2562) 
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     - Reaction Time. There is research indicated that the increased 
exposure time to chlorine with water will increase THMs. However, the reaction rate will 
increase during the first chlorine exposure to the organic matter in water and the reaction rate 
will gradually decrease (Trussell and Umphres, 1978; Recknow and Singer, 1984; and El-Shahat 
et al., 2001). 
     - Water temperature has a direct influence on the 
incidence of THMs, the research indicating that higher water temperature produces more 
THMs (Stevens et al. (1976; Otson et al., 1981; El-Shahat et al., 2001; Kawamura, 1991). 
This is because when water temperature increases, the efficiency of chlorine will increase 
and resulting in better reaction with water-soluble organic substances. 
 
    c) Summary of impacts  
     Regarding the formation factors of THMs, it can be seen that 
the organic matter in water is a precursor to react with free chlorine. This will vary with 
the level of THMs. There must be suitable factors for the reaction as THMs i.e., the 
concentration of organic matter in the water, chlorine concentration in water, bromide 
ion concentration, pH level, and duration of the reaction as well as water temperature. 
The optimum factors would lead to high THMs formation. 
 
    Hin Kong Power Plant Project uses sodium hypochlorite (NaOCl) in 
the water cooling system as a disinfectant. The amount of sodium hypochlorite addition 
of the solution is appropriately controlled to enable efficient disinfection of the water. 
Including controlling the remaining free chlorine in the effluent to not exceed the 
standard value according to the Notification of the Ministry of Natural Resources and 
Environment Announcement on the standard effluent from industry, industrial estate, 
and industrial zone B.E.2559 (2016) and the Notification of the Ministry of Industry factory 
effluent standard B.E. 2560  (2017) which have set free chlorine value not more than 1 
milligram/liter. Therefore, the Consultant calculated free chlorine content in the Mae 
Klong River by using the parameters as shown in Table 5.3.5-3. 
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Table 5.3.5-3 
Parameters used in the calculation of free chlorine content in Mae Klong River 

 

Parameter Unit 
Waste water after 

treatment 
Mae Klong River 

Residual Cl2 mg/l <0.1-11/ 0.142/ 

Q (flow) m3/s 0.0803/ 66.244/ 
Remarks:  1/  The effluent standard according to the Notification of the Ministry of Natural Resources and 

Environment Announcement on the standard effluent from industry, industrial estate, and 

industrial zone B.E.2559 (2016) and the Notification of the Ministry of Industry factory effluent 

standard B.E. 2560 (2017) on industrial effluent standard 

  2/  The maximum value from the holding pond  
  3/ The Q value of Hin Kong Power Plant 
  4/  Average value, considered at the discharge point of the Project 

 
     From the above information, the residual chlorine content in 
the Mae Klong River can be calculated by employing the following equation. 
 
     Cl2 total   = (Qwater body x Cl2 water body) + (Qproject x Cl2 project) 
           Qtotal 
 

   Where: Cl2 Total   = Concentration of free chlorine in Mae Klong 
River after the Project discharged wastewater 

     Cl2 Water body = Concentration of free chlorine in Mae Klong 
River (0.14 milligrams/liter) 

     Cl2 Project = Concentration of free chlorine in the Project’s 
wastewater (1.0 milligrams/liter), using the 
standard value in the assessment 

     QTotal  = Flow rate of Mae Klong River (at the discharge 
point of the Project (66.24 cubic meters/second)) 

     QWater body  = Flow rate of Mae Klong River (after the 
discharge point of the Project (66.24 cubic meters/second)) 

     QProject  = Dischargin flow rate of the Project (0.080 cubic 
meter/second)) 
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   As such Cl2 total   = (66.24 × 0.14) + (0.080 × 1.0) 
           66.24 
        = 0.14 milligram/liter 
 
    However, free chlorine in water can react with natural organic 
matter (NOM) present in water to form trihalomethanes (THMs), a carcinogen. The factors 
affecting the trihalomethane formation are free residual chlorine, organic matter 
(precursor), contact time, pH, and temperature. Regarding the factors affecting THMs 
formation above, it can be seen that the organic matter in the water is a precursor to react 
with free chlorine which will vary with the level of THMs formation. If any of these factors 
is missing, the formation of THMs will not occur.  
 
    From the calculation of the free chlorine content in Mae Klong 
River, which is the wastewater receiving source of the Hin Kong Power Plant Project, it was 
found that after discharging the Project’s wastewater into Mae Klong River, the residual 
free chlorine is 0.14 milligrams per liter. When considered together with the graph showing 
the relationship of THMs with free chlorine content, as shown in Figure 5.3.5-5 and Figure 
5.3.5-6, it was found that at the reaction time of 96 hours, the effluent of the project can 
cause the THMs formation in Mae Klong River, approximately 10 . 65  micrograms per liter 
or 0.01 milligrams per liter.  
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Remark :  reaction time at 24 hr; y = 54.691x – 1.0159 (R2 = 0.9777) 
   reaction time at 48 hr; y = 85.582x – 2.1394 (R2 = 0.9811) 
  reaction time at 72 hr; y = 87.458x – 2.4114 (R2 = 0.9635) 
  reaction time at 96 hr; y = 95.284x – 2.6925 (R2 = 0.9777) 
Source: Document on Disinfection By-products: Relevance to Human Health, edited by Steve E.  Hrudey,Jeffrey 
W.A. Charrois 

Figure 5.3.5-5 Relationship between THMs Occurance and amount of free chlorine 
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Source: EPA Drinking Water Guidance on Disinfection By-prodictsAdvice Note,  
        Advice Note No.4 Version 2, 2012 
Figure 5.3.5-6 Standard on driking-water quality 
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  5) Calculation of the amount of water used to water plants with 
regard to the infiltration rate  
   The assessment of the impact of using water from the holding ponds 
to water the green area of the Project considered the factors of the rate of infiltration 
rate of soil and the field capacity (FC). The green areas of the Project is approximately 9 
rai, 3 ngan, 11 square wa (15,646 square meters), representing 5.18 percent of the total 
Project area. The calculation is considered only the event where there is no rain. To give 
the assessment a clear scope, the Consultant used the KC value of mango trees to 
represent the trees growing in the Project area of 15 , 6 46  square meters and assumed 
that the Project will water the plants only days without rain. Details of the calculation 
of the water demand of plants in the green area are as follows: 
 
   For assessing water consumption in watering plants in the green area 
of the Project, the Consultant chooses a method to calculate the water consumption of 
plants using the evaporation potential of the plants or potential evapotranspiration (ETp) 
and plant water consumption coefficient (Kc) because this method is highly accurate. 
The calculations are based on local climate data used in the calculation and the method 
is adopted by the Royal Irrigation Department. The calculation formula is presented 
below. 
 
     ETc  = ETp x Kc 
 
   Where: ETc  = Required water consumption for the plant, 
milliliter/day 

     ETp = Potential evaporation of the reference plant (by 
Penman Monteith method) as details shown in 
Table 5.3.5-4, milliliter/day 

     Kc  = Water consumption coefficient of the plant (by 
Penman Monteith method) as details shown in Table 5.3.5-5 
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Table 5.3.5-4 
Amount of water used by ETp 

using Potential Evapotranspiration by Penman Monteith method 
                   (unit : millimeter/day) 

Province 
Month 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Ratchaburi 4.04 4.61 5.27 5.15 4.00 3.96 3.57 3.63 3.44 3.39 3.86 4.01 
Source : Royal Irrigation Department  , 2557 

 
Table 5.3.5-5 

Water consumption coefficient of plants in each month (Kc) 
 

Plant 
Month 

Average 
Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan 

Mango 1.44 1.29 1.04 1.06 1.04 1.84 2.06 2.33 2.07 2.12 2.29 1.54 1.60 
Source:, Handbook on amount of water used by plants and reference plant and plant coefficient 

value from Royal Irrigation Department, B.E. 2554 

 
 3) Water management for watering green area  
  The project will plant a perennial plant of approximately 15 ,646 square 
meters with plants that follow the above plant selection criteria, such as Ashoka, Indian 
palm, Dolichandrone Serrulata, and mahogany, and will be covered with ground cover 
including shrubs and lawns. 
  For calculations, the Consultant used the KC value of mango trees to 
represent the plants grown in the project area of 15,646 square meters and required the 
project to water the plants only on days without rain. Details of the amount of water 
used for watering plants obtained from the calculation are shown in Table 5.3.5-6. The 
calculation of the water demand of plants in the green area of the Project found that 
the demand for water is 2 3 , 5 1 8 . 2 6  cubic meters/year and the averages water 
consumption of plants (ETc) is 64 . 4 3  cubic meters/day. The Project's effluent after 
passing the water quality inspection to comply with the standards of 6,913 cubic meters 
per day can be sufficiently used for watering in the green area of the Project. In addition, 
the Project has the policy to maximize the use of the treated wastewater. 
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  From the calculation of monthly water consumption in watering green 
areas of the Project which calculated the amount of water used to water the green areas 
only days without rain, it was found that the amount of wastewater of the Project is 
sufficient for watering the green areas. Therefore, the impact of the wastewater used for 
watering the plants of the Project is expected to occur at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 2 2 (4) = 2 1 2 low 
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Table 5.3.5-6 

Water consumption for watering plants in the green area 

List 
Month 

Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec 

Water needs for watering green area, green area ranges 15,646 square meters 

 Potential Evapotranspiration: ETp  
(mm./day) 4.04 4.61 5.27 5.15 4 3.96 3.57 3.63 3.44 3.39 3.86 4.01 

Crop coefficient (Kc) based on mango 1.44 1.29 1.04 1.06 1.04 1.84 2.06 2.33 2.07 2.12 2.29 1.54 

Crop water usage (ETc) (mm./day) 5.82 5.95 5.48 5.46 4.16 7.29 7.35 8.46 7.12 7.19 8.84 6.18 

Total Amount of water used on 
green area 
(cubic meter/day) 

90.78  92.80  85.53  85.19  64.92  113.70  114.76  131.99  111.12  112.15  137.94  96.37  

Days with no rain (refer from statistics 
from 13 years periodic climate of  (B.E. 
2549-2561) Ratchaburi Meteorological 
Station (day/month) 

28.4 28.8 26.3 24.8 14.3 13.7 12 12.1 10.2 11.9 23.7 28.1 

 Water needs calculated from only 
from plant watering during ‘no rain’ 
period (cubic meter/ month) 

2,578.26 2,672.68 2,249.38 2,112.65 928.31 1,557.75 1,377.15 1,597.02 1,133.42 1,334.59 3,269.15 2,707.92 

Total average amount of water used on green area annually is 23,518.26 cubic meters per year, or 64.43 cubic meters per day 
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  6) Invasion of seawater  
   The study of the invasion of seawater was to analyze salinity values in 
different areas of Mae Klong River, from the downstream of Mae Klong Dam to the Gulf of 
Thailand to analyze the sufficiency of the remaining water in Mae Klong River from different 
activities to push the saltwater. The spatial scope of the study is from the downstream area 
of Mae Klong Dam to the Gulf of Thailand. The cross-sectional figures of the river were 
collected and put in the set up of the MIKE11 mathematical model developed by the Danish 
Hydraulic Institute (DHI), Denmark. The MIKE11  mathematical model program set up for this 
study and the point of determining the salinity are shown in Figure 5.3.5-7. 
 

Figure 5.3.5-7  Set Up Methematical model MIKE 11 set up for the study of the 
salt water invasion and the salinity consideration location 
 
   The data used to study seawater invasion with MIKE11 model include the 
following:  
   (a) River cross-sectional data and the coordinates of the Mae Klong River 
from the downstream area of Mae Klong Dam to the Gulf of Thailand, 
   (b) Data on minimum residual water for ecological preservation to push 
saltwater in the current and future conditions,  
   (c) Data on seawater level at Samut Songkhram Station which measured 
by the Marine Department, the location of the Samut Songkhram Station is shown in Figure 
5.3.5-8, and 
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   (d) Data on average salinity of the Gulf of Thailand of 30 grams/liter. 

Figure 5.3.5-8   Runoff measurement staion K.11A and water measurement station for 
Samut Songkram Sea  

 

  (a) The results of seawater invasion in the current water usage 
conditions 
   The results of the assessment of seawater invasion in current 
conditions, using the minimum residual water for pushing the saltwater of 35.34 m3/second, 
are shown in Figure 5.3.5-9 and Figure 5.3.5.-10. 
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Figure 5.3.5-9 Analysis result of lowest water level in Mae Klong River from current water 
usage  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.3.5-10 Analysis result of salinity in each location of Mae Klong River from 
current water usage 
 
   From the analysis results in Figure 5.3.5-9 and Figure 5.3.5-10, it was 
found that in the current water use conditions, which has the lowest residual water volume 
for pushing the saltwater of 35.34 m3/second, the saltwater will poach into Mae Klong River 
for a distance of about 54  km (about 6  km above the water pumping, at the area of Nong 
Klang Na Subdistrict Health Station). The area of the Hin Kong Power Plant pumping point will 
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have the lowest water level of about -0 . 8 0  m MSL and approximate salinity in the 
consideration points as follows: 
 

- Downstream of Mae Klong Dam salinity of 0.00 gram/liter 
- Pumping point of the power plant salinity of 0.06 gram/liter  
- Mueang Ratchaburi District  salinity of 0.21 gram/liter 
- Damnoen Saduak canal estuary salinity of 0.33 gram/liter 
- Mae Klong River estuary (the Gulf of Thailand)  

salinity of     30.00 grams/liter 
 

    From the above salinity analysis results, it was found that in the area 
of Damnoen Saduak canal estuary, which was the monitoring point and the control of salinity 
has a salinity of approximately 0 . 3 3  gram/liter, which is lower than the criteria specified by 
the was Royal Irrigation Department for orchids farming of 0.75 gram/liter and lower than the 
surveillance criteria for agriculture of 2 grams/liter. 
 
  (b) The results of seawater invasion after the development of the Hin 
Kong Power Plant Project 

From the results of the analysis of seawater invasion in the future 
conditions when the Hin Kong Power Plant will be developed by using the lowest residual 
water volume for pushing the saltwater of 24.19 m3/second, the analysis results are presented 
in Figure 5.3.5-11 and Figure 5.3.5-12. 
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Figure 5.3.5-11 Analysis results of lowet water level in Mae Klong River from future water 
usage when the Hin Kong Power Plant is developed 

Figure 5.3.5-12 Analysis results of salinity in each location of Mae Klong River from future 
water usage when the Hin Kong Power Plant is developed 

 
   From the analysis results in Figure 5.3.5-11 and Figure 5.3.5-12, it was 
found that in the conditions after the development of the Hin Kong Power Plant, which has 
the lowest residual water volume for pushing the saltwater of 24.19 m3/second, the saltwater 
will poach into Mae Klong River for a distance of about 54  km (about 6  km above the water 
pumping, at the area of Nong Klang Na Subdistrict Health Station). The area of the Hin Kong 
Power Plant pumping point will have the lowest water level of about -0 . 85 m MSL and 
approximate salinity in the consideration points as follows: 
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- Downstream of Mae Klong Dam  salinity of 0.00
 gram/liter 

- Pumping point of the power plant  salinity of 0.02
 gram/liter  

- Mueang Ratchaburi District   salinity of 0.25
 gram/liter 

- Damnoen Saduak canal estuary  salinity of 0.43
 gram/liter 

- Mae Klong River estuary (the Gulf of Thailand) salinity of     30.00
 grams/liter 

 
 From the above salinity analysis results, it was found that in the area of 

Damnoen Saduak canal estuary, which was the monitoring point and the control of salinity 
has a salinity of approximately 0.43 gram/liter, which is lower than the criteria specified by the 
was Royal Irrigation Department for orchids farming of 0 . 7 5  gram/liter and lower than the 
surveillance criteria for agriculture of 2 grams/liter. 
 
  (c) Summary of the assessment of seawater invasion  
   The results of the assessment revealed that although the current and 
future use of water, after developing of the Hin Kong Power Plant, there will be lesser water 
quantity for ecological preservation to push saltwater than the criteria set by the Royal 
Irrigation Department (70  m3/s). However, the salinity value in the Mae Klong River will not 
exceed the standard set by the Royal Irrigation Department (2  grams/liter at the Damnoen 
Saduak canal estuary), which will not affect agriculture. Therefore, it can be concluded that 
The development of the Hin Kong Power Plant, which will use the water from Mae Klong 
River, will not affect the use of water for agriculture, livestock, and consumption, tourism, 
and industry in the Mae Klong River basin. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 1 (1) = 1 1 1 low 
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5.3.5.2 Impact on groundwater quality  
 
 1) Construction period  
  During construction, groundwater will not be used. Therefore, it has no direct 
impact caused by the contamination of the wastewater from the construction of the Project 
which will affect the quality of the groundwater because the Project shall treat the wastewater 
from the Project construction to meet the standards. Hence, there is no wastewater 
contaminates the groundwater. Therefore, there is no impact on groundwater quality. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
importance 

1 1 1 (1) = 1 1 1 low 
 
 2) Operation period 
  The Consultant conducted a groundwater survey of the Project area and the 
surrounding area of 81  wells and in the nearby area of 3  wells (mention in Chapter 3 topic 
3.1.7). The data were used in the preparation of the groundwater profile and flow direction 
analysis. From the results, it was found that the groundwater is stable from the level of 5.00-
27.00 meters from the ground. The groundwater wells have s range depth between 51-80 
meters. The direction of underground water flow is from the Project area to the northeast. The 
direction of groundwater flow in the Project and surrounding areas are illustrated in Figure 5.3.5-13. 
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Figure 5.3.5-13 Direction of underground water flow and underground water 
measurement station in the study area  
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   For the analysis of groundwater quality around the Project area (Figure 
5.3.5-13) of 3 wells, parameters include pH, turbidity, chloride (Cl), arsenic (As), cadmium (Cd), 
iron (Fe), lead. (Pb), manganese (Mn), and mercury (Hg) (groundwater analysis results are 
presented in Chapter 3). The results of groundwater quality analysis showed that most of the 
parameters were no different except for chloride, turbidity, and iron, that the concentrations 
at some wells were higher than others which can be summarized as follows: 
   (1) GW1 well, Nong Krathum  
    From the analysis results, it was found that all parameters meet the 
groundwater standard for consumption purposes except the amount of coliform which has an 
inappropriate value. 
   (2) GW2 well, Arun Rattanakhiri Temple  
    From the analysis results, it was found that all parameters meet the 
groundwater standard for consumption. 
   (3) GW3 well, Ban Nong Kham  
    From the analysis results, it was found that all parameters meet the 
groundwater standard for consumption. 
 
   However, from the survey of the community area surrounding the Project, 
it was found that because groundwater has some parameters that exceed the standard, 
therefore, people who use groundwater improve the groundwater quality before use and use 
it for consumption only. 
   In the operation period of the Project, groundwater shall not use 
groundwater. For the Project's effluent, most of it comes from the cooling water from the 
production process. Therefore, in order to prevent any impact that may occur on people who 
use groundwater, the Project, therefore, set measures to build a water quality inspection pond, 
water holding ponds, and an emergency manhole. All of them are waterproof concrete ponds. 
Thus, preventing the effects of effluent into groundwater. 
   The impact on groundwater from the use of effluent to water the green 
area of the Project was determined by assessing the water infiltration rate. The Consultant 
collected information from the geographic information system (GIS) of the Royal Thai Survey 
Department (1997) and the soil series data from the Land Development Department (2004). 
It was found that most of the Project areas are located in the combined unit of Khao Yoi soil 
series and Pak Tho soil series. These soil series have the characteristic of loam or sandy loam 
and the lower soil is sandy loam. The water infiltration rates are shown in Table 5.3.5-7. 
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Table 5.3.5-7 
Water’s seepage rate through soil 

 
Soil type Water’s seepage rate 

(mm/hr) 
Water’s seepage rate 

(cm/day) 
Mold 
Clay 

5-10 
1-5 

12-24 
2.4-12 

Source: http://www.pcat.ac.th/_files_school/00000831/data/00000831_1_20141103-212748.pdf 
 
   From the properties of the soil in the study area, the maximum water 
permeability of the soil series in the Project area is approximately 24 centimeters per day (the 
Consultant considered to use the value between loam and clay). Therefore, when considered 
water as a contaminant that accumulates on the soil into the groundwater at a depth of 40 
meters (the closest well to the Project), it takes approximately 125  days to goes into the 
groundwater. However, in fact, the soil will lose its moisture by evaporation and the use of 
plants.  
   From the study mentioned above together with the review of data on types 
and amount of chemicals usage of the Project, it was found that the Project shall not use 
chemicals that may cause contamination in the Project area according to Appendix 1 attached 
to the Notification of the Ministry of Industry on “Determination of soil and groundwater 
contamination criteria, monitoring of soil and groundwater quality, and control and reduction 
of groundwater contamination reporting B.E.2559 (2016)”. Moreover, the Project will keep 
chemicals in a covered area. In addition, the project does not have any hazardous waste 
disposal by landfill in the Project area and the water quality inspection pond, water holding 
ponds, and the emergency manhole are reinforced concrete to prevent leakage problems.  
   Therefore, from the management approach mention above, the impact of 
the Project on the groundwater quality is expected to occur at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 3 (3) = 1 1 1 low 
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5.4 Impact on biological resources  
 
5.4.1 Impact on terrestrial biological resources  
 
 (1) Results of the terrestrial biological resource survey 
  The Consultant conducted a survey on terrestrial resources including forest and 
wildlife resources in the study area of the Project. The results of the survey can be summarized 
as follows:  
  1) Forest resources  
   The overall land use patterns are quite diverse. Most of them are 
agricultural areas especially rice fields and livestock. This also includes areas of government 
agencies where some of the original forests remain. Observation of some outstanding plants 
shown that the area used to have a deciduous forest (according to the animal husbandry area 
or areas with shallow soil conditions which is sandy or gravel soil), mixed deciduous and dry 
evergreen forests (in the limestone mountain area or the forest edge). There is also a deserted 
area, ponds, roads, and hump areas near the ditch, which still remains a bit of the original 
plants. 
 
   From the survey results, there are 63 families, 178 genera, and 250 species 
of plants. By considering the nature of the plants found in the survey area, at least 187  native 
plants were found. Common trees and shrubs throughout the survey area such as Tectona 
grandis, Pterocarpus macrocarpus, Albizia lebbekoides, Cassia fistula, Buchanania lanzan, 
Atalantia monophyla, and Leucaena leucocephala. There are also ground plants such as Azima 
sarmentosa, Coccinia grandis, Ipomoea aquatica, Olax psittacorum, Aeschynomene indica, and 
Solanum trilobatum. 
   However, some areas have land use patterns as a residential area, roads, 
ponds, etc. With the nature of the area that is disturbed and transformed by humans, many exotic 
plants are often found that arise from the cultivation of households, roadside, or grow up by 
themselves in a deserted area. From the survey, at least 63  exotic plant species were found e.g., 
Albizia saman, Delonix regia, Muntingia calabura, Tamarindus indica, Plumeria obtuse, 
Eucalyptus camaldulensis, Jatropha gossypifolia, Tecoma stans, Cereus hexagonus, Mimosa 
pudica,  Calotropis gigantea, Cocos nucifera, Areca catechu, Roystonea regia, Wodyetia 
bifurcate, Crotalaria juncea, Chromolaena odorata, Ruellia tuberosa, Passiflora foetida, and 
Lantana camara. 
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  However, this survey did not find a large natural plant society, all plants are not 
rare or endangered species.  
  
  2) Wildlife resources  
   From the field survey, it was found that the area surrounding the Project 
within a radius of 5 kilometers is an agricultural area with irrigation canals, making the study 
area similar to a wetland. There are many forest areas around the Project area, including 
limestone hills. There is an agricultural community area with rice fields and a forest park next 
to a degraded forest and urban areas. As a result, there are many ecological characteristics 
that can be found in a wide variety of wildlife. In this study, a total of 84 species of wildlife 
were found which can be classified into 53 bird species, 6 reptiles, 7 amphibians, and 18 
mammals. 
 (2) Impact on terrestrial biological resources  
  The impacts of the Project during the operation period on terrestrial biological 
resources include impacts on forest and wildlife resources are as follows:  
 
  1) Impact on forest resources  
   Because the Project is in legally documented areas and not in forested 
areas. Therefore, there is no loss of forest area. Moreover, the operation of the Project has no 
impact on agricultural areas in which most of them are agricultural areas such as rice fields, 
livestock areas, etc. There are also urban areas and the area of government agencies. There 
are wasteland, limestone forest, and some water sources. The Project is in a legally 
documented area and construction is not undertaken in an agricultural area. Therefore, the 
impact on forest resources is expected to occur at a low level.  
 
  2) Impact on wildlife  
   The impact of noise and various pollutants from the construction and 
operation of the Project may disrupt the livelihoods of wildlife. However, as most areas are 
agricultural areas with irrigated canals, the study area resembles a wetland. There are many 
forest areas around the Project area, including limestone hills. There is an agricultural 
community area with rice fields and a forest park next to a degraded forest and urban areas. 
As a result, there are many ecological characteristics that can be found in a wide variety of 
wildlife. Therefore, wildlife can migrate to areas that are not affected by the Project. During 
the operation period, many wildlife can return to the area the Project for both as a habitat 
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and for livelihoods. For migratory birds, they can still return to the neighborhood of the Project, 
which is similar to the original ecosystem. Therefore, the impact on wildlife is expected to 
occur at a low level. 
 
  Construction and operation of the Project are performed in legally documented 
areas and not in forested areas. The forest area was found to be spread further away from the 
Project area and less dense. For the study area surrounding the Project within a radius of 5 
kilometers, the area is generally agricultural and urban areas. There is an area of forest (Khao 
Wang) in the military area. General characteristics are short limestone hills. Most of the wildlife 
found in the area are not rare or endangered species, such as small finches, shrike birds, 
grasshoppers, bulldozers, black-tailed squirrels, white-eared bat, etc. The wildlife is animals 
that have a sparse habitat area or agricultural areas near the community. However, the Project 
is not operating in forested areas. Therefore, the impact on terrestrial resources is expected 
to occur at a low level.   
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
importance 

1 1 1 (1) = 1 1 1 low 

 
5.4.2 Impact on aquatic biological resources  
 
 (1) Construction period 
   Construction of the Project may require some heavy equipment to be 
transported into the construction site. Land adjustment and excavation are performed which 
the potential to generate dust and dirt. When it rains, it may be washed into a water source, 
clouding the water and blocking the light and affect the photosynthesis rate of plankton. 
However, the Project has built a dike around the Project area to prevent and reduce the 
problem of sediment leaching into nearby surface water bodies. Thus, the impact on aquatic 
biological resources is expected to occur at a low level. 
 
   The main wastewater which will be generated during the construction of 
the Project is general wastewater from the consumption of construction workers. It is expected 
that there will be 3,000 construction workers, resulting in about 240 cubic meters of 
wastewater per day (calculated from 80% of the consumption of 100 liters of water per person 
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per day x 3,000 construction workers, Kriengsak Udomsinroj, 2007). The effluent from toilets 
will be preliminarily treated by prefabricated septic tanks before sending it to the authorized 
agencies for disposal. Thus, the impact on aquatic biological resources is expected to occur 
at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
importance 

1 1 1 (1) = 1 1 1 low 

 
 (2) Construction period 
 
   1) Results of the monitoring of aquatic biological resources  
    The Consultant conducted monitoring of aquatic biological resources 
include phytoplankton, zooplankton, benthos, and aquatic plants. There were 3  stations in 
Mae Klong River: Bang Li Temple (BW1 ) , Khok Mo Temple (BW2 ) , and Sirilak Bridge (BW3 )  in 
both dry and rainy seasons. Details of the monitoring results can be summarized as follows: 
    a) Phytoplankton  
      From the sampling at 3 stations in Mae Klong River, phytoplanktons 
were found for three divisions i.e, Division Cyanophyta,  Division Chlorophyta, and Division 
Chromophyta. The most common phytoplankton found in the dry and rainy seasons is 
Peridinium sp. and Oscillatoria sp., respectively. 
    b) Zooplankton  
     From the sampling at 3  stations in Mae Klong River, zooplanktons 
were found for three phyla i.e, Phylum Protozoa,  Phylum Rotifera, and Phylum Arthropoda. 
The most common zooplankton found in the dry season is Arcella vulgaris while Difflugia 
acuminate and Trichocerca pusilla were commonly found in the rainy seasons.  
    c) Benthos  
     From the sampling at 3  stations in Mae Klong River, benthos was 
found for three phyla i.e, Phylum Annelida, Phylum Arthropoda, and Phylum Mollusca. The 
most common benthos found in both dry and rainy seasons is the Racing Red and Amphipods. 
    d) Aquatic animals  
     From the sampling at 3  stations in Mae Klong River, benthos was 
found for three phyla i.e, one phylum of the aquatic animal was found which is Phylum 
Chordata. During the dry season, aquatic animals were found for a total of 4 families, 5 species 
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with a length of 4.50-43.10 centimeters with a total weight of 2 ,658.69 grams. In the rainy 
season, aquatic animals were found for a total of 4 families of 6 species with a length of 4.40-
31.10 centimeters and a total weight of 1,062.37 grams. The most common aquatic animal in 
both dry and rainy seasons is Barbonymus schwanenfeldii.  
    f) Aquatic plant species  
     From the sampling at 3  stations in Mae Klong River, aquatic plants 
in the area consist of floating plants and merginal plants. The most common aquatic plants 
in both dry and rainy seasons are hyacinths and common grass. 
 
   2) Wastewater management of the Project  
    Wastewater of the Project can be classified into four categories as 
follows: 
    a) Wastewater from the consumption of employees. It will be 
collected into the anaerobic on-site package sanitary treatment tank installed at every building 
before being sent to the holding pond for further analysis of wastewater quality. 
    b) Wastewater from the production process. It consists of discharge 
water from a cooling tower with a volume of 6,836 cubic meters per day and the blowdown 
from the boiler of 192 cubic meters per day. 
    c)  Wastewater from the production support units. It consists of five 
cubic meters per day of drainage from the chemical laboratory, 100 cubic meters per day of 
demineralized wastewater, and 121 cubic meters per day from other activities such as water 
that rinse through the water quality sampling system.  
    d) Rainwater may be contaminated with oil (in case of rain). From 
the calculation, it was found that oil-contaminated water is approximately 92 cubic meters 
per day. It will be collected into the water-oil separator tank to trap oil that is contaminated. 
The Project designed the system to have an efficiency to separate oil contamination in water 
to a concentration of less than 5 milligrams per liter. This is according to the Notification of 
the Ministry of Natural Resources and Environment B.E. 2559 (2016) on the effluent standard 
for industries, industrial estates, and industrial zones and the Notification of the Ministry of 
Industry on industry effluent standard B.E. 2560 (2017). After this, oil separated wastewater will 
be sent to collect in the holding pond. Separated oil will be collected in a 200-liter tank with 
a tight lid and will be stored in the waste collection building before sending for external 
disposal by an agency authorized by the Department of Industrial Works. 
 
    The total amount of wastewater of the Project is 6,871 cubic meters 
per day (excluding contaminated rainwater) will be checked for wastewater quality. The 
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parameters are pH, temperature, and electrical conductivity. The automatic measurement 
tools will be installed at the wastewater quality inspection pond with a capacity of 30 cubic 
meters to inspect the quality of effluent to meet the standard criteria according to the 
notification of the Ministry of Industry Notification on industrial effluent standard B.E. 2560 
(2017). Later, wastewater will be sent to the holding pond with a capacity of 6,963 cubic 
meters (can keep wastewater for not less than one day). Wastewater that the quality meets 
the standard shall be managed by two approaches. The Project will reuse the wastewater for 
watering plants in the Project area with the maximum amount of 50 cubic meters per day 
while the rest of 6,913 cubic meters per day will be discharged into the Mae Klong River. 
   In case the effluent quality does not comply with the specified standard, 
the water quality monitoring tool will send a signal to switch the drain valve to the emergency 
sump which has a capacity of 350  cubic meters (can keep wastewater for not less than one 
day) before sending to the authorized agency by the government for treatment. 
 
   3) Impact on aquatic biological resources  
    The impacts of the Project on aquatic biological resources in the Mae 
Klong River, which is the effluent receiving a source of the Project, are as follows: 
   a) Suitability for the livelihood of aquatic biological resources  
     From the water quality effects assessment in the form of total 
dissolved solids and BOD mixing of Mae Klong River from the effluent of the Project, the results 
are summarized as follows  
     - Calculation of TDS in Mae Klong River, which is an effluent 
receiving source of the Project, found that after the Project discharges into the Mae Klong 
River, it will result in the TDS content of 157 . 54  milligrams per liter. Regarding the standard 
according to the notification of the Ministry of Industry on industrial effluent standard B.E.2560 
(2017), TDS must not exceed 3,000 milligrams per liter to prevent adverse effects on 
consumption. Fishery, and agriculture, the calculated value of TDS is within the standard. 
     - Comparison of dissolved oxygen and BOD of Mae Klong River 
after the development of the Project with the existing conditions found that dissolved oxygen 
and BOD values at the first mixing point were not different from those before the Project 
development. Dissolved oxygen and mixed BOD values were similar to the previous values 
because the Project has control measures to comply with the Notification of the Ministry of 
Industry. Therefore, the Project’s effluent is expected to affect the water quality of the Mae 
Klong River at a low level. 
     Therefore, the discharging of the effluent of the Project is expected 
to affect aquatic biological resources in the Mae Klong River at a low level. 
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    b) The impact of using sodium hypochlorite on primary producer 
such as aquatic biological resources  
     The Project uses sodium hypochlorite (NaOCl) in the cooling system 
as a disinfectant. The amount of sodium hypochlorite usage is appropriate to control 
disinfection efficiency and maintain the proper amount of free chlorine remaining in the 
effluent to not exceed the standard according to the Notification of the Ministry of Natural 
Resources and Environment on the effluent standard for industries, industrial estates, and 
industrial zones B.E.2559 (2016) and the Notification of the Ministry of Industry on industrial 
effluent standard B.E. 2560 (2017), which specify the content of not higher than 1 
milligram/liter.  
     The Consultant calculated the amount of free chlorine in the Mae 
Klong River, which is the effluent receiving source of the Project, it was found that after 
discharge effluent into the Mae Klong River, the content of free chlorine is 0.14 milligrams per 
liter. When considering the result together with the graph of the relationship of THMs with 
free chlorine content, it was found that the water quality of Mae Klong River still has a safe 
quantity of THMs. Therefore, the impact of using sodium hypochlorite (NaOCl) on aquatic 
biological resources in the Mae Klong River is expected to occur at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 1 (1) = 1 1 1 low 

 
5.5 Human use values  
 
5.5.1 Land use  
 
 (1) Compliance with laws especially the setback that affects the 
community  
   The Project is classified as a category 3 factory (a factory with a total 
horsepower of more than 50 horsepower and/or a workforce of more than 50 people or a 
factory that causes pollution or a factory that must receive a license before setting up a 
factory). According to the Ministerial Regulation No. 2, B.E. 2535 (1992) issued under the Factory 
Act, B.E. 2535 (1992), there are prohibitions apply to establish category 3 factories as follows: 

   (1) Housing estates, condominiums, and townhouses for residential 
purposes, and 
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   (2)  Within 100  meters from the boundary area of public places such as 
schools or educational institutions, temples or religious establishments, hospitals, 
archaeological sites, and offices of government agencies including natural resource and 
environmental conservation resources, as determined by the Cabinet. 
 
   From inspecting the Project location and surrounding areas, it was found 
that the closest public places are Wat Huai Pladuk School, with a distance of 1 .7  kilometers 
and Hin Kong Temple with a distance of approximately 1 . 7 5  kilometers, as shown in Figure 
5.5.1-1. So, it does not contradict such requirements. Therefore, it can be concluded that the 
operation of the Project has a low impact.  
 
 (2) Compliance with city planning requirements  
   From the inspection of the Project area according to the city plan of 
Ratchaburi Province, 2012 , it was found that the land plot in the Project area locates in Hin 
Kong Subdistrict, Mueang Ratchaburi District, Ratchaburi Province is under the city plan of 
Ratchaburi Province on the category of community and agricultural land. According to the 
land use category, the land can be used for agriculture, residential, educational institutions, 
religious institutions, government institutions, and public utilities. The Notification of the 
Ratchaburi Province City Plan (No.2) issued on 4 December 2015 of There is a total city plan 
announcement (No. 2) announced on December 4, 2015, has expired on 29 May 2017. 
However, the city plan has specified types of factories in which a combined cycle power plant 
(only non-coal and nuclear-fired operations) can be operated on communal and agricultural 
land. Therefore, the Project operation is not contrary to the Notification of the Ratchaburi City 
Plan (No. 2). 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 3 (3) = 1 1 1 low 
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Figure 5.5.1-1 Public Area around project site 

Wat Huai Pladuk School 

Wat Hin Kong 
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5.5.2 Transportation 
 The COnsultant has assessed the impact on the transportation during the 
construction and operation periods on the Highway No. 3207, Highway No. 3208, Rural Highway 
Kor Jor 4004, and the main road in front of the power plant (Figure 5.5.2-1). The assessment 
was performed by investigating the traffic volume by focusing on the volume capacity ratio 
under the following conditions (the Analysis Report of Traffic Congestion Index and Traffic 
Congestion Year 2018, Office of Safety Administration, Department of Highways, March 2019). 
 
 
 
 
 Where:  V = The traffic volume on the highway during peak hours  
   C = The capacity of the highway  
 
 (1) Calculation of the traffic volum into passenger car unit  
  The data used in this analysis were from the traffic statistics of the two 
highways, Highway No. 3207 and Highway No. 3208, data were recorded by the Office of Safety 
Administration, Department of Highways. The traffic volume was assessed by adjusted the 
number of cars into passenger car unit (PCU) by employing the passenger car equivalents 
(PCEs) of each type of car to adjust the recorded car volume to be in the same unit as the 
passenger car unit as follows: 
 
 
 
 
 
 
 
 
 
 
 
 

  

1) Passenger car < 7 Person = 1.0 PCU 
2) Passenger car > 7 Person = 1.0 PCU 
3) Light bus = 1.5 PCU 
4) Medium bus = 1.5 PCU 
5) Heavy bus = 2.1 PCU 
6) Light truck or pick up (4 wheels) = 1.0 PCU 
7) Medium truck (6 wheels) = 2.1 PCU 
8) Heavy truck (10 wheels) = 2.5 PCU 
9) Full trailer = 2.5 PCU 
10) Semi-trailer = 2.5 PCU 
11) Motorcycle = 0.333 PCU 

Traffic index = V/C 
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Figure 5.5.2-1 State of ingoing roads and routes to the project area 
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 (2) Calculation of peak hour volumes on highways (V)  
 
  1) Estimating the percentage of traffic volume in peak hours  
   - Highways in Bangkok and metropolitan areas use Y = 0.07889 X 0.97494 
   - Highways outside Bangkok and metropolitan areas use Y = 0.1122 
X 0.9387 
   Where: Y = Percentage of peak hour volume per the average daily 
volume  
    X  = Annual average daily traffic (AADT) 
 
  2) The result of Y on highways is then used to calculate the traffic volume 
during peak hours  
   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)  
  Calculate the capacity of highway capacity (C) by considering decreasing capacity 
from following factors: 
 
  1) For highways with multilane  
  2) For highways with two lanes, two directions 
 
   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 
 

   Where: MC represents the percentage of motorcycles to all vehicles 
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    RI  represents the capacity of highway corrected by the roadside situation 
In this analysis,    RI = 0 . 9 0  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 
 
   Where: HV represents the percentage of heavy vehicles to all vehicles 
 
 (4) Assessing of traffic volume in the future  
  The data used in the assessment of the future traffic volumes were obtained from 
the average daily traffic volume statistical data for the year 2014-2018 (based on the 2018  Road 
Traffic Report prepared by the Office of Safety Administration, Department of Highways, March 2019). 
Regarding the data, Highway No. 3207  which is the main road to the Project will have an average 
annual increase of 15.25 percent while Highway No. 3208 which is the second road to the Project 
will have the average annual increase of 1.46 percent. 
  Comparison of the volume capacity ratio (V/C) based on the Analysis Report of 
Traffic Congestion and Traffic Congestion in 2018 prepared by the Office of Safety Administration, 
Department of Highways, March 2019 are as follows: 
 

Service 
level 

Traffic condition V/C Ratio 

A The service level that the vehicle can move freely with free-flow speed, 
that is, 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 

0.61 - 0.70 
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Service 
level 

Traffic condition V/C Ratio 

approximate length of 16 cars. Changing lanes may be slightly limited. Overall, 
it remains the service level that provides a comfortable drive as same as the 
service level A. Accidents and road conditions that impede driving will not 
have a big impact at this service level. 

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 
6 7  meters (2 2 0  feet), or the approximate length of 1 1  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 road conditions 
significantly impede 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 and 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)  The accident happens momentarily. As a result, the road during the 

accident has reduced the ability to handle the traffic. That is, the 

> 1.00 
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Service 
level 

Traffic condition V/C Ratio 

number of cars that come in is greater than the number of cars that 
have been passed from there.  

( b)   There is traffic going into a location where traffic conflicts occur, 
such as merging, weaving, or lane drop, etc., is greater than the traffic 
exits of the location  

( c)   Wrong estimation of traffic volumes lead to peak-hour flow rates 
higher than the capacity of the road  

Source: The Analysis Report of Traffic Congestion and Traffic Congestion in 2018 prepared by the 
Office of Safety Administration, Department of Highways, March 2019 

 
 (5) Transportation of the Project  
 
  1) Construction period 
   The construction period of the Project will take approximately 3 5 - 4 2 
months. The construction is expected to begin in January 2021  and end around December 
2 0 2 3 .  Transport during the early of the construction is to transport the soil for land 
reclamation, transport construction equipment, machinery used in the production process, 
and construction workers. The main vehicles consist of trucks and trailers. For the traffic 
volume during the construction period, it is expected that the land reclamation in which 10 -
wheeler trucks will be used with a maximum of 1 2 0  travels per day.  The transport of 
construction materials and machinery used in the production process is expected for a 
maximum of 90 travels per day and for the normal situation of approximately 74 travels per 
day. The transportation will be mainly on Highway No. 4031 and Highway No. 4004 to the 
Project area. In which trucks transporting machinery, equipment, and production units must 
use the specified main route only. In addition, they must avoid the path that passes through 
the community area. The shuttles, for construction workers, are expected to have a maximum 
of 134 travels per day and in a normal situation of 110 travels per day (excluding traveling by 
motorcycle). Some construction workers are local residents they may travel by motorcycle 
using Highway No. 4004. The construction workers accommodation will be located outside 
the Project area, which the Project shall request the construction company to be responsible 
for arranging accommodation. The operation of the construction company must strictly 
comply with the labor laws. The transportation of the Project during the construction period 
can be summarized in Table 5.5.2-1. 
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  2) Operation period 
   From the characteristic of the Project, during the operation period, there 
will be the transport of fuel, chemicals, ash, and employees. Transportation will take Highway 
No. 4031 and Highway No. 4004 as the main route. The transport vehicles must strictly use 
the specified main routes only as summarized in Table 5.5.2-2. 
 

Table 5.5.2-1 
 Amount of transportation during construction period 

Table 5.5.2-1(cont) 

Car Type 

Noraml phase Maximum phase 

Number of 
trip/day 

(round trip) 
PCU/day 

Number 
of 

Trip/day 
(round 
trip) 

PCU/day 

1. Dumper truck  
   10 wheel truck 

 
120 

 
300.00 

 
120 

 
300.00 

2. transportation of machines, equipments, and 
products 
 Semi-trailer truck  
 Trailer truck 
 10 wheel truck  
    6 wheel truck 

 
20 
24 
14 
16 

 
50.00 
60.00 
35.00 
33.60 

 
24 
28 
18 
20 

 
60.00 
72.00 
45.00 
42.00 

Total 74  90  

3. Woker transport car 
 Large sized bus  
 Medium sized bus  
 Small sized bus 
    4 wheel bus 

 
40 
30 
24 
16 

 
84.00 
45.00 
36.00 
16.00 

 
48 
36 
30 
20 

 
100.80 
54.00 
45.00 
20.00 

Total     

4. Operational vehicles for contracted construction 
 car for transporting less than 7 people 
 car for transporting 7 people or more  

 
86 
22 

 
86.00 
22.00 

 
86 
22 

 
86.00 
22.00 

Total     

Total Passenger Car Unit (PCU) 767.60  844.80 

Remark : Number of transportation trips during construction take into account the maximum construction workers- 

3000 workers.  
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Table 5.5.2-2 
Transportation of chemical substances and employees 

 

Transportation Type of car 
Number of 

vehicles 
(vehicle/day) 

Number of 
Round trip 
(trip/day) 

Chemical substance 4 wheel truck, 10 wheel truck, 
or trailer truck 

1 2 

Sludge and wastes from water 
treatment system 

4 wheel truck, 10 wheel truck 1 2 

Employees and visitors car for transporting less than 7 
people, car for transporting 7 
people or more, and 
motorcycle 

50 100 

Total 52 104 

Source : Hin Kong Power Co.,Ltd, 2563 
 
 (6) Results of the V/C ratio calculations based on the current traffic   
 
  1) Results of the V/C ratio calculations based on the current traffic from 
the Department of Highways  
 
   (a) Highway No. 3207 at km 3+000 (Khao Kruat – Nong Chae Sao) 
    The results of the calculation of the V/C ratio and traffic density during 
2014-2018 were 0.13, 0.15, 0.18, 0.10, and 0.20, respectively (Table 5.5.2-3). Comparison of 
the results with the criteria according to the Transportation Research Board found that in 2014-
2018, the service level of the road was in A level, traffic is free to flow, vehicles can move 
with freely without limitation in maneuvering, and delays caused by car stopping at the 
intersection are minimal. 
 
   (b) Highway No. 3208 at km 3+000 (Khao Wang – Nam Pu) 
    The results of the calculation of the V/C ratio and traffic density during 
2014-2018 were 0.50, 0.53, 0.49, 0.40, and 0.50, respectively (Table 5.5.2-4). Comparison of 
the results with the criteria according to the Transportation Research Board found that in 2014-
2018, the service level of the road was in A level, traffic is free to flow, vehicles can move 
with freely without limitation in maneuvering, and delays caused by car stopping at the 
intersection are minimal. 



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 5-195 Consultant of Technology Company Limited 

Table 5.5.2-3 
Average daily traffic throughout the year and V/C ratio of highway no. 3207 

3+000 kilometers (Khao Kruat-Nong Cha-saeng) during 2014-2018 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

PCU 

Amount Amount Amount Amount Amount

Factor vehicle/day vehicle/day vehicle/day vehicle/day 2561

1 car for less than 7 passengers 1 946 21.22 946 39 1,290 25.55 1,290 54 1,590 25.65 1,590 66 1,792 25.33 1,792 75 2,211 28.19 2,211 92

2 car for 7 or more passengers 1 460 10.32 460 19 507 10.04 507 21 716 11.55 716 30 866 12.24 866 36 956 12.19 956 40

3 small bus 1.5 32 0.72 48 2 44 0.87 66 2 49 0.79 74 3 11 0.16 17 1 20 0.25 30 1

4 medium sized bus 1.5 31 0.70 47 2 22 0.44 33 1 16 0.26 24 1 32 0.45 48 2 1 0.01 2 0

5 large bus 2.1 11 0.25 23 1 2 0.04 4 0 14 0.23 29 1 15 0.21 32 1 0 0.00 0 0

6  small truck (4 wheel) 1 1,235 27.70 1,235 51 1,739 34.45 1,739 72 2,110 34.04 2,110 88 2,311 32.66 2,311 96 2,465 31.43 2,465 103

7  2 axles truck (6 wheel) 2.1 177 3.97 372 15 112 2.22 235 5 193 3.11 405 17 210 2.97 441 18 186 2.37 391 16

8 3 axles truck (10 wheel) 2.5 187 4.19 468 19 162 3.21 405 7 168 2.71 420 18 155 2.19 388 16 135 1.72 338 14

9 Trailer truck (more than 3 axles) 2.5 96 2.15 240 10 56 1.11 140 2 43 0.69 108 4 109 1.54 273 11 30 0.38 75 3

10 semi-trailer truck (more than 3 axles)2.5 50 1.12 125 5 6 0.12 15 0 4 0.06 10 0 93 1.31 233 10 16 0.20 40 2

11  motorcycle and tricycle 0.333 1,233 27.66 411 17 1,108 21.95 369 46 1,295 20.89 431 18 1,482 20.94 494 21 1,824 23.25 607 25

4,458 100 4,373 182 5,048 100 4,803 210 6,198 100 5,917 247 7,076 100 6,892 287 7,844 100 7,114 296

Highway Capacity(C) assessment with 2 traffic lanes = 2,500 x RL x RC x RN x RI x RJ C  = 1,408

substituted into equation as such RL RC RN RI RJ

1.00 1.00 0.85 0.90 0.73

MC = 23.25  Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 36.10 Percentage of amount of big vehicles traffic out of the amount of all traffics

Source :Bereau of Highway Safety, Department of Highways, B.E. 2562

B.E. 2561

%

Order Type of vehicles

B.E. 2557 B.E 2558 B.E 2559 B.E. 2560

Total

% PCU/day PCU/hr % PCU/day PCU/day PCU/hr
PCU/day PCU/hr

% PCU/day PCU/hr %PCU/hr

V/C Ratio

Level of Service

0.13 0.15 0.18 0.20 0.21

A A A A A
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Table 5.5.2-4 
Average daily traffic throughout the year and V/C ratio of highway no. 3208 

Km. 3+000 (Khao Wang-Nam) during 2014-2018 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PCU 

Amount Amount Amount Amount Amount

Factor vehicle/day vehicle/day vehicle/day vehicle/day 2561

1 car for less than 7 passengers 1 2,588 17.21 2,588 108 2,438 14.51 2,438 102 2,666 17.55 2,666 111 2,556 19.98 2,556 107 3,420 22.37 3,420 143

2 car for 7 or more passengers 1 1,168 7.77 1,168 49 2,386 14.20 2,386 99 1,805 11.88 1,805 75 1,438 11.24 1,438 60 1,444 9.45 1,444 60

3 small bus 1.5 40 0.27 60 3 65 0.39 98 3 65 0.43 98 4 42 0.33 63 3 61 0.40 92 4

4 medium sized bus 1.5 36 0.24 54 2 40 0.24 60 2 50 0.33 75 3 32 0.25 48 2 44 0.29 66 3

5 large bus 2.1 24 0.16 50 2 22 0.13 46 1 44 0.29 92 4 15 0.12 32 1 23 0.15 48 2

6  small truck (4 wheel) 1 6,668 44.35 6,668 278 7,130 42.44 7,130 297 6,274 41.29 6,274 261 4,514 35.28 4,514 188 4,978 32.57 4,978 207

7  2 axles truck (6 wheel) 2.1 649 4.32 1,363 57 613 3.65 1,287 26 716 4.71 1,504 63 520 4.06 1,092 46 678 4.44 1,424 59

8 3 axles truck (10 wheel) 2.5 752 5.00 1,880 78 518 3.08 1,295 22 463 3.05 1,158 48 564 4.41 1,410 59 694 4.54 1,735 72

9 Trailer truck (more than 3 axles) 2.5 308 2.05 770 32 303 1.80 758 13 222 1.46 555 23 161 1.26 403 17 408 2.67 1,020 43

10 semi-trailer truck (more than 3 axles) 2.5 189 1.26 473 20 229 1.36 573 10 125 0.82 313 13 108 0.84 270 11 212 1.39 530 22

11  motorcycle and tricycle 0.333 2,613 17.38 870 36 3,055 18.19 1,017 127 2,765 18.20 921 38 2,843 22.22 947 39 3,323 21.74 1,107 46

15,035 100 15,944 664 16,799 100 17,087 700 15,195 100 15,459 644 12,793 100 12,772 532 15,285 100 15,863 661

Highway Capacity(C) assessment with 2 traffic lanes = 2,500 x RL x RC x RN x RI x RJ C  = 1,327

substituted into equation as such RL RC RN RI RJ

1.00 1.00 0.86 0.90 0.69

MC = 21.74 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 45.75 Percentage of amount of big vehicles traffic out of the amount of all traffics

Source :Bereau of Highway Safety, Department of Highways, B.E. 2562

Level of Service A A A A A

% PCU/day PCU/hr

Total

V/C Ratio 0.50 0.53 0.49 0.40 0.50

% PCU/day PCU/hr
% PCU/day PCU/hr% PCU/day PCU/hr % PCU/day PCU/hr

Order Type of vehicles

B.E. 2557 B.E 2558 B.E 2559 B.E. 2560 B.E. 2561
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  2) Results of the V/C ratio calculations based on the current traffic from 
the survey of the Consultant  
   (a) Traffic volume during weekdays (Friday 12 July 2019 and Monday 
28 October 2019) 
    a) Highway No. Kor Jor 4004  
     The results of the calculation of the V/C ratio and traffic density 
were 0 . 30, 0 . 26, and 0 . 39, respectively (Table 5.5.2-5). Comparison of the results with the 
criteria according to the Transportation Research Board found that the service level of the 
road was in A level, traffic is free to flow, vehicles can move freely without limitation in 
maneuvering, and delays are caused by car stopping at the intersection are minimal. 
 
    b) The road in front of the power plant  
     The results of the calculation of the V/C ratio and traffic density 
were 0 . 09, 0 . 07, and 0 . 08, respectively (Table 5.5.2-6). Comparison of the results with the 
criteria according to the Transportation Research Board found that the service level of the 
road was in A level, traffic is free to flow, vehicles can move freely without limitation in 
maneuvering, and delays are caused by car stopping at the intersection are minimal. 
 
    c) The road in front of Big Food Group Company Limited  
     The results of the calculation of the V/C ratio and traffic density 
were 0 . 22, 0 . 18, and 0 . 27, respectively (Table 5.5.2-7). Comparison of the results with the 
criteria according to the Transportation Research Board found that the service level of the 
road was in A level, traffic is free to flow, vehicles can move freely without limitation in 
maneuvering, and delays are caused by car stopping at the intersection are minimal. 
 
   (b) Traffic volume during weekends (Saturday 13 July 2019 and 
Sunday 27 October 2019) 
    a) Highway No. Kor Jor 4004  
     The results of the calculation of the V/C ratio and traffic density 
were 0 . 27, 0 . 18, and 0 . 29, respectively (Table 5.5.2-8). Comparison of the results with the 
criteria according to the Transportation Research Board found that the service level of the 
road was in A level, traffic is free to flow, vehicles can move freely without limitation in 
maneuvering, and delays are caused by car stopping at the intersection are minimal. 
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Table 5.5.2-5 
Traffic volume on Highway No. 4004 weekdays (Friday, July 12, 2019) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

PCU 

Factor

vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane

1 car for less than 7 passengers 1 164 164.00 41.00 126 126.00 31.50 246 246.00 61.50

2 car for 7 or more passengers 1 0 0.00 0.00 2 2.00 0.50 2 2.00 0.50

3 small bus 1.5 4 6.00 1.50 4 6.00 1.50 2 3.00 0.75

4 medium sized bus 1.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

5 large bus 2.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

6  small truck (4 wheel) 1 100 100.00 25.00 132 132.00 33.00 164 164.00 41.00

7  2 axles truck (6 wheel) 2.1 14 29.40 7.35 10 21.00 5.25 16 33.60 8.40

8 3 axles truck (10 wheel) 2.5 20 50.00 12.50 2 5.00 1.25 8 20.00 5.00

9 Trailer truck (more than 3 axles) 2.5 2 5.00 1.25 2 5.00 1.25 4 10.00 2.50

10 semi-trailer truck (more than 3 axles) 2.5 12 30.00 7.50 4 10.00 2.50 2 5.00 1.25

11  motorcycle and tricycle 0.333 104 34.63 8.66 114 37.96 9.49 184 61.27 15.32

420.00 419.03 104.76 396.00 344.96 86.24 628.00 544.87 136.22

Highway Capacity(C) assessment with 2 traffic lanes = 2,500 x RL x RC x RN x RI x RJ  substituted values into equation as follows C1= 1,403

RL RC RN RI RJ C2= 1,342

1.00 1.00 0.84 0.90 0.74 C3= 1,409

Morning rush hours       MC = 24.76 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 35.24 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.82 0.90 0.73

Outside rush hours        MC = 28.79 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 37.88 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.82 0.90 0.76

Afternoon rush hours        MC = 29.30 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 30.89 Percentage of amount of big vehicles traffic out of the amount of all traffics

Source : Consultant of Technology Co.,Ltd, 2562

Order Type of vehicles

Morning rush hours Outside rush hours Afternoon rush hours

(07.00-08.00 ) (12.00-13.00 ) (16.00-17.00)

Total

V/C Ratio 0.30 0.26 0.39

Level of Service A A A
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Table 5.5.2-6 

Traffic volume on the road in front of the power plant during 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

PCU 

Factor

vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane

1 car for less than 7 passengers 1 64 64.00 16.00 40 40.00 10.00 58 58.00 14.50

2 car for 7 or more passengers 1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

3 small bus 1.5 8 12.00 3.00 0 0.00 0.00 4 6.00 1.50

4 medium sized bus 1.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

5 large bus 2.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

6  small truck (4 wheel) 1 26 26.00 6.50 20 20.00 5.00 12 12.00 3.00

7  2 axles truck (6 wheel) 2.1 0 0.00 0.00 2 4.20 1.05 0 0.00 0.00

8 3 axles truck (10 wheel) 2.5 2 5.00 1.25 0 0.00 0.00 0 0.00 0.00

9 Trailer truck (more than 3 axles) 2.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

10 semi-trailer truck (more than 3 axles) 2.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

11  motorcycle and tricycle 0.333 70 23.31 5.83 94 31.30 7.83 106 35.30 8.82

170.00 130.31 32.58 156.00 95.50 23.88 180.00 111.30 27.82

Highway Capacity(C) assessment with 2 traffic lanes = 2,500 x RL x RC x RN x RI x RJ substituted values into equation as follows C1= 1,476

RL RC RN RI RJ C2= 1,358

1.00 1.00 0.76 0.90 0.86 C3= 1,463

Morning rush hours        MC = 41.18 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 16.47 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.69 0.90 0.88

Outside rush hours       MC = 60.26 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 14.10 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.69 0.90 0.94

Afternoon rush hours        MC = 58.89 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 6.67 Percentage of amount of big vehicles traffic out of the amount of all traffics

Source : Consultant of Technology Co.,Ltd, 2562

Order Type of vehicle

Morning rush hours Outside rush hours Afternoon rush hours

(07.00-08.00 ) (12.00-13.00 ) (16.00-17.00)

Total

V/C Ratio 0.09 0.07 0.08

Level of Service A A A



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 5-200  

Table 5.5.2-7 
Traffic volume on the road in front of Big Food Group Co., Ltd. weekdays (Monday, October 28, 2019) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

PCU 

Factor

vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane

1 car for less than 7 passengers 1 96 96.00 24.00 55 55.00 13.75 113 113.00 28.25

2 car for 7 or more passengers 1 3 3.00 0.75 5 5.00 1.25 5 5.00 1.25

3 small bus 1.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

4 medium sized bus 1.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

5 large bus 2.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

6  small truck (4 wheel) 1 127 127.00 31.75 118 118.00 29.50 153 153.00 38.25

7  2 axles truck (6 wheel) 2.1 4 8.40 2.10 5 10.50 2.63 8 16.80 4.20

8 3 axles truck (10 wheel) 2.5 6 15.00 3.75 2 5.00 1.25 6 15.00 3.75

9 Trailer truck (more than 3 axles) 2.5 0 0.00 0.00 2 5.00 1.25 2 5.00 1.25

10 semi-trailer truck (more than 3 axles) 2.5 0 0.00 0.00 4 10.00 2.50 4 10.00 2.50

11  motorcycle and tricycle 0.333 119 39.63 9.91 57 18.98 4.75 107 35.63 8.91

355.00 289.03 72.26 248.00 227.48 56.87 398.00 353.43 88.36

Highway Capacity(C) assessment with 2 traffic lanes = 2,500 x RL x RC x RN x RI x RJ substituted values into equation as follows C1= 1,297

RL RC RN RI RJ C2= 1,256

1.00 1.00 0.80 0.90 0.72 C3= 1,305

Morning rush hours       MC = 33.52 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 38.59 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.85 0.90 0.65

Outside rush hours        MC = 22.98 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 52.82 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.83 0.90 0.70

Afternoon rush hours        MC = 26.88 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 43.47 Percentage of amount of big vehicles traffic out of the amount of all traffics

Source : Consultant of Technology Co.,Ltd, 2562

Total

V/C Ratio 0.22 0.18 0.27

Level of Service A A A

Order Type of vehicle

Morning rush hours Outside rush hours Afternoon rush hours

(07.00-08.00 ) (12.00-13.00 ) (16.00-17.00)



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 5-201  

Table 5.5.2-8 
Traffic volume on Highway No. 4004 during the holidays (Saturday, July 13, 2019) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PCU 

Factor

vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane

1 car for less than 7 passengers 1 108 108.00 54.00 112 112.00 56.00 132 132.00 66.00

2 car for 7 or more passengers 1 0 0.00 0.00 0 0.00 0.00 2 2.00 1.00

3 small bus 1.5 0 0.00 0.00 0 0.00 0.00 4 6.00 3.00

4 medium sized bus 1.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

5 large bus 2.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

6  small truck (4 wheel) 1 124 124.00 62.00 100 100.00 50.00 144 144.00 72.00

7  2 axles truck (6 wheel) 2.1 6 12.60 6.30 2 4.20 2.10 18 37.80 18.90

8 3 axles truck (10 wheel) 2.5 2 5.00 2.50 0 0.00 0.00 2 5.00 2.50

9 Trailer truck (more than 3 axles) 2.5 8 20.00 10.00 4 10.00 5.00 4 10.00 5.00

10 semi-trailer truck (more than 3 axles) 2.5 2 5.00 2.50 2 5.00 2.50 4 10.00 5.00

11  motorcycle and tricycle 0.333 218 72.59 36.30 72 23.98 11.99 106 35.30 17.65

468.00 347.19 173.60 292.00 255.18 127.59 416.00 382.10 191.05

Highway Capacity(C) assessment with 2 traffic lanes = 2,500 x RL x RC x RN x RI x RJ substituted values into equation as follows C1= 1,279

RL RC RN RI RJ C2= 1,386

1.00 1.00 0.74 0.90 0.77 C3= 1,336

Morning rush hours       MC = 46.58 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 30.34 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.84 0.90 0.73

Outside rush hours        MC = 24.66 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 36.99 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.84 0.90 0.71

Afternoon rush hours        MC = 25.48 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 41.35 Percentage of amount of big vehicles traffic out of the amount of all traffics

Source : Consultant of Technology Co.,Ltd, 2562

Order Type of vehicles

Morning rush hours Outside rush hours Afternoon rush hours

(07.00-08.00 ) (12.00-13.00 ) (16.00-17.00)

Total

V/C Ratio 0.27 0.18 0.29

Level of Service A A A
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    b) The road in front of the power plant  
     The results of the calculation of the V/C ratio and traffic density 
were 0 . 10, 0 . 06, and 0 . 10, respectively (Table 5.5.2-9). Comparison of the results with the 
criteria according to the Transportation Research Board found that the service level of the 
road was in A level, traffic is free to flow, vehicles can move freely without limitation in 
maneuvering, and delays are caused by car stopping at the intersection are minimal. 
 
    c) The road in front of Big Food Group Company Limited  
     The results of the calculation of the V/C ratio and traffic density 
were 0 .14, 0 .21, and 0 .24, respectively (Table 5.5.2-10). Comparison of the results with the 
criteria according to the Transportation Research Board found that the service level of the 
road was in A level, traffic is free to flow, vehicles can move freely without limitation in 
maneuvering, and delays are caused by car stopping at the intersection are minimal. 
 
 (6) Study results  
  The Consultant assessed the impact on transportation from the Project’s 
operation. Details are as follows: 
 
  1) Impact on traffic volume and capacity of the roads  
   (a) Construction period 
    The project will start the construction from the year 2021-2023 , with a 
traffic volume of 844.80 PCU/day or equivalent to 105.60 PCU/hour (considered only 8 working 
hours) as the assumptions mentioned above. The V/C ratio can be compared in the absence of 
the Project and in the case of having the Project using the average PCU value, as follows: 
 
    a) Highway No. Kor Jor 4004 
     The traffic index of the Highway No. Kor Jor 4004 in comparison 
with the case of absence of the Project are presented in Table 5.5.2-11. It can be found that 
the V/C ratios in 2019-2020 during weekdays and weekends were in the range of 0.08-0.31. 
With the Project construction period in 2021-2023, the increase of the traffic cause and 
increasing of the V/C ratios to be in the range of 0.09-0.43. This revealed that the presence of 
the Project does not change the traffic condition as it is remaining in the service level A (V/C 
ratio = 0.00-0.60). With this service level, the vehicle can move freely with free-flow speed. 
Therefore, the impact on road users is expected to occur at a low level.
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Table 5.5.2-9 
Amount of traffics infront of the powerplant during weekends ( Saturday, 13 July B.E. 2562) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

PCU 

Factor

vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane

1 car for less than 7 passengers 1 42 42.00 21.00 40 40.00 20.00 38 38.00 19.00

2 car for 7 or more passengers 1 0 0.00 0.00 2 2.00 1.00 4 4.00 2.00

3 small bus 1.5 0 0.00 0.00 2 3.00 1.50 0 0.00 0.00

4 medium sized bus 1.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

5 large bus 2.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

6  small truck (4 wheel) 1 32 32.00 16.00 18 18.00 9.00 38 38.00 19.00

7  2 axles truck (6 wheel) 2.1 0 0.00 0.00 2 4.20 2.10 8 16.80 8.40

8 3 axles truck (10 wheel) 2.5 0 0.00 0.00 2 5.00 2.50 0 0.00 0.00

9 Trailer truck (more than 3 axles) 2.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

10 semi-trailer truck (more than 3 axles) 2.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

11  motorcycle and tricycle 0.333 170 56.61 28.31 44 14.65 7.33 92 30.64 15.32

244.00 130.61 65.31 110.00 86.85 43.43 180.00 127.44 63.72

Highway Capacity(C) assessment with 2 traffic lanes = 2,500 x RL x RC x RN x RI x RJ substituted values into equation as follows C1= 1,306

RL RC RN RI RJ C2= 1,442

1.00 1.00 0.66 0.90 0.88 C3= 1,295

Morning rush hours        MC = 69.67 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 13.11 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.77 0.90 0.83

Outside rush hours      MC = 40.00 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 20.00 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.72 0.90 0.80

Afternoon rush hours        MC = 51.11 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 25.56 Percentage of amount of big vehicles traffic out of the amount of all traffics

Source : Consultant of Technology Co.,Ltd, 2562

Order Type of vehicle

Morning rush hours Outside rush hours Afternoon rush hours

(07.00-08.00 ) (12.00-13.00 ) (16.00-17.00)

Total

V/C Ratio 0.10 0.06 0.10

Level of Service A A A
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Table 5.5.2-10 
Traffic on the road in front of Big Food Group Co., Ltd. during the holidays (Sunday, October 27, 2019) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PCU 

Factor

vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane vehicle/hr PCU/hr PCU/hr/traffic lane

1 car for less than 7 passengers 1 38 38.00 19.00 81 81.00 40.50 91 91.00 45.50

2 car for 7 or more passengers 1 0 0.00 0.00 6 6.00 3.00 2 2.00 1.00

3 small bus 1.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

4 medium sized bus 1.5 0 0.00 0.00 0 0.00 0.00 2 3.00 1.50

5 large bus 2.1 1 2.10 1.05 0 0.00 0.00 0 0.00 0.00

6  small truck (4 wheel) 1 93 93.00 46.50 148 148.00 74.00 162 162.00 81.00

7  2 axles truck (6 wheel) 2.1 2 4.20 2.10 4 8.40 4.20 3 6.30 3.15

8 3 axles truck (10 wheel) 2.5 2 5.00 2.50 4 10.00 5.00 5 12.50 6.25

9 Trailer truck (more than 3 axles) 2.5 3 7.50 3.75 0 0.00 0.00 1 2.50 1.25

10 semi-trailer truck (more than 3 axles) 2.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

11  motorcycle and tricycle 0.333 65 21.65 10.82 65 21.65 10.82 84 27.97 13.99

204.00 171.45 85.72 308.00 275.05 137.52 350.00 307.27 153.64

Highway Capacity(C) assessment with 2 traffic lanes = 2,500 x RL x RC x RN x RI x RJ substituted values into equation as follows C1= 1,215

RL RC RN RI RJ C2= 1,289

1.00 1.00 0.81 0.90 0.67 C3= 1,281

Morning rush hours      MC = 31.86 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 49.51 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.86 0.90 0.66

Morning rush hours       MC = 21.10 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 50.65 Percentage of amount of big vehicles traffic out of the amount of all traffics

RL RC RN RI RJ

1.00 1.00 0.85 0.90 0.67

Afternoon rush hours      MC = 24.00 Percentage of amount of motocycle traffics out of the amount of all traffics

HV = 48.86 Percentage of amount of big vehicles traffic out of the amount of all traffics

Source : Consultant of Technology Co.,Ltd, 2562

Total

V/C Ratio 0.14 0.21 0.24

Level of Service A A A

Order Type of vehicle

Morning rush hours Outside rush hours Afternoon rush hours

(07.00-08.00 ) (12.00-13.00 ) (16.00-17.00)
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    b) The road in front of the power plant 
     The traffic index of the road in front of the power plant in 
comparison with the case of absence of the Project are presented in Table 5.5.2-12. It can 
be found that the V/C ratios in 2019-2020 during weekdays and weekends were in the range 
of 0.02-0.11. With the Project construction period in 2021-2023, the increase of the traffic 
cause and increasing of the V/C ratios to be in the range of 0.03-0.20. This revealed that the 
presence of the Project does not change the traffic condition as it is remaining in the service 
level A (V/C ratio = 0.00-0.60). With this service level, the vehicle can move freely with free-
flow speed. Therefore, the impact on road users is expected to occur at a low level. 
 
    c) The road in front of Big Food Group Company Limited 
     The traffic index of the road in front of Big Food Group Company 
Limited in comparison with the case of absence of the Project are presented in Table 5.5.2-
13. It can be found that the V/C ratios in 2019-2020 during weekdays and weekends were in 
the range of 0.06-0.25. With the Project construction period in 2021-2023, the increase of the 
traffic cause and increasing of the V/C ratios to be in the range of 0.06-0.37. This revealed that 
the presence of the Project does not change the traffic condition as it is remaining in the 
service level A (V/C ratio = 0.00-0.60). With this service level, the vehicle can move freely with 
free-flow speed. Therefore, the impact on road users is expected to occur at a low level. 
 
   (b) Operation period 
    The project will start the operation from the year 2024, with a traffic 
volume of 103.00 PCU/day or equivalent to 4.31 PCU/hour (considered 24 working hours) as 
the assumptions mentioned above. The V/C ratio can be compared in the absence of the 
Project and in the case of having the Project using the average PCU values as summarized in 
Table 5.5.2-11 and Table 5.5.2-13, details are as follows: 
 
    a) Highway No. Kor Jor 4004 
     The traffic index of the Highway No. Kor Jor 4004 in comparison 
with the case of absence of the Project are presented in Table 5.5.2-11. It can be found that 
the V/C ratios in 2024-2026 during weekdays and weekends were in the range of 0.10-0.41. 
The traffic condition is remaining in the service level A (V/C ratio = 0.00-0.60). With this service 
level, the vehicle can move freely with free-flow speed. Therefore, the impact on road users 
is expected to occur at a low level. 
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    b) The road in front of the power plant 
     The traffic index of the road in front of the power plant in 
comparison with the case of absence of the Project are presented in Table 5.5.2-12. It can 
be found that the V/C ratios in 2024-2026 during weekdays and weekends were in the range 
of 0.03-0.15. The traffic condition is remaining in the service level A (V/C ratio = 0.00-0.60). 
With this service level, the vehicle can move freely with free-flow speed. Therefore, the impact 
on road users is expected to occur at a low level. 
 
    c) The road in front of Big Food Group Company Limited 
     The traffic index of the road in front of Big Food Group Company 
Limited in comparison with the case of absence of the Project are presented in Table 5.5.2-13. It 
can be found that the V/C ratios in 2024-2026 during weekdays and weekends were in the 
range of 0.08-0.33. The traffic condition is remaining in the service level A (V/C ratio = 0.00-
0.60). With this service level, the vehicle can move freely with free-flow speed. Therefore, the 
impact on road users is expected to occur at a low level. 
 

  2) Impact on accident from transportation  
   In order to prevent an accident from transportation, the Project has set 
prevention and mitigation measures as summarized below: 
   (a) Construction period 
    a) In the case of transportation of large machines, coordinate with the 
traffic police to plan and facilitate the transportation to minimize the impact on traffic,  
    b) Avoid transportation during peak hours to reduce traffic congestion,  
    c) To control the speed of vehicles in construction areas and areas 
passing through communities, not exceed 30 kilometers per hour, 
    d) Control the weight of the truck according to the law, 
    e) Request the contractor company to train and control the drivers to 
strictly obey traffic rules, and 
    f) Provide security guards to facilitate the entrance-exit area of the 
Project.  
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Table 5.5.2-11 
Assess the impact of traffic on Highway No. 4004 

 
 
 
 
 
 
  

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

419.03 104.76 396.00 347.19 173.60 292.00 438.11 109.53 414.03 363.00 181.50 305.29

0.30 0.08 0.28 0.27 0.13 0.22 0.31 0.08 0.29 0.28 0.13 0.23

A A A A A A A A A A A A

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

458.05 114.51 432.87 379.52 189.76 319.19 478.90 119.72 452.58 396.80 198.40 333.72

0.33 0.09 0.31 0.30 0.14 0.24 0.34 0.09 0.32 0.31 0.14 0.25

A A A A A A A A A A A A

563.65 220.11 538.47 485.12 295.36 424.79 584.50 225.32 558.18 502.40 304.00 439.32

0.40 0.09 0.38 0.38 0.21 0.32 0.42 0.17 0.40 0.39 0.22 0.33

A A A A A A A A A A A A

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

500.70 125.17 473.18 414.86 207.43 348.91 523.49 130.87 494.72 433.74 216.87 364.79

0.36 0.09 0.34 0.32 0.15 0.26 0.37 0.10 0.35 0.34 0.16 0.27

A A A A A A A A A A A A

606.30 230.77 578.78 520.46 313.03 454.51

0.43 0.09 0.41 0.41 0.23 0.34

A A A A A A

527.80 135.18 499.02 438.05 221.18 369.10

0.38 0.10 0.35 0.34 0.16 0.28

A A A A A A

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

547.32 136.83 517.24 453.49 226.74 381.40 572.23 143.06 540.78 474.13 237.07 398.76

0.39 0.10 0.37 0.35 0.16 0.29 0.41 0.11 0.38 0.37 0.17 0.30

A A A A A A A A A A A A

551.63 141.14 521.54 457.79 231.05 385.70 576.54 147.36 545.09 478.44 241.37 403.06

0.41 0.11 0.37 0.36 0.17 0.29 0.41 0.11 0.39 0.37 0.17 0.30

A A A A A A A A A A A A

Remark:  Increase in yearly ratio of amount of trips according to Transportation on national highway report in B.E. 2561 by Bereau of Highway Safety, Department of Highway in March B.E. 2562 with

 Average amount of trips yearly on national highway is 4.552 %

B.E.

2562 2563

Weekdays Weekends Weekdays Weekends

In case of no project

PCU/hr

V/C

LOS

Construction period(B.E. 2564-2566) project has traffics of 844.80 PCU/day or 105.60 PCU/hr

PCU/hr

V/C

LOS

Operation period (B.E.2567-2569) project has traffics of 103.33 PCU/day or 4.31 PCU/hr

PCU/hr

V/C

LOS

B.E.

2564 2565

Weekdays Weekends Weekdays Weekends

In case of no project

PCU/hr

V/C

LOS

Construction period (B.E. 2564-2566) project has traffics of 844.80 PCU/day or 105.60 PCU/hr

PCU/hr

V/C

LOS

Operation period (B.E.2567-2569) project has traffics of 103.33 PCU/day or 4.31 PCU/hr

PCU/hr

V/C

LOS

B.E.

2566 2567

Weekdays Weekends Weekdays Weekends

In case of no project

PCU/hr

V/C

LOS

Construction period (B.E. 2564-2566) project has traffics of 844.80 PCU/day or 105.60 PCU/hr

PCU/hr

V/C

LOS

Operation period(B.E.2567-2569)project has traffics of 103.33 PCU/day or 4.31 PCU/hr

PCU/hr

V/C

LOS

Source : Consultant of Technology Co.,Ltd, 2562

B.E.

2568 2569

Weekdays Weekends Weekdays Weekends

In case of no project

PCU/hr

V/C

PCU/hr

V/C

LOS

LOS

Construction period (B.E. 2564-2566) project has traffic of 844.80 PCU/day or 105.60 PCU/hr

PCU/hr

V/C

LOS

Operation period (B.E.2567-2569) project has traffics of 103.33 PCU/day or 4.31 PCU/hr
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Table  5.5.2-12 
Assess the impact of traffic on the road in front of the power plant. 

 
 
 
 
 
 
 
  

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

130.31 32.58 156.00 130.61 65.31 110.00 136.24 34.06 163.10 136.56 68.28 115.01

0.09 0.02 0.11 0.10 0.05 0.08 0.09 0.03 0.11 0.10 0.05 0.09

A A A A A A A A A A A A

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

142.44 35.61 170.53 142.77 71.39 120.24 148.93 37.23 178.29 149.27 74.64 125.72

0.10 0.03 0.12 0.11 0.05 0.09 0.10 0.03 0.12 0.11 0.05 0.10

A A A A A A A A A A A A

248.04 141.21 276.13 248.37 176.99 225.84 259.33 147.64 288.69 259.68 185.04 236.12

0.17 0.03 0.19 0.19 0.12 0.17 0.18 0.11 0.20 0.20 0.13 0.18

A A A A A A A A A A A A

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

155.71 38.93 186.40 156.07 78.03 131.44 162.79 40.70 194.89 163.17 81.58 137.42

0.11 0.03 0.13 0.12 0.05 0.10 0.11 0.03 0.13 0.12 0.06 0.11

A A A A A A A A A A A A

261.31 144.53 292.00 261.67 183.63 237.04

0.18 0.11 0.20 0.20 0.13 0.18

A A A A A A

167.10 45.00 199.19 167.47 85.89 141.73

0.11 0.03 0.14 0.13 0.06 0.11

A A A A A A

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

170.20 42.55 203.76 170.60 85.30 143.68 177.95 44.49 213.04 178.36 89.18 150.22

0.12 0.03 0.14 0.13 0.06 0.11 0.12 0.03 0.15 0.14 0.06 0.12

A A A A A A A A A A A A

174.51 46.86 208.07 174.90 89.60 147.98 182.26 48.79 217.34 182.67 93.49 154.52

0.12 0.03 0.14 0.13 0.06 0.11 0.12 0.04 0.15 0.14 0.06 0.12

A A A A A A A A A A A A

Remark:  Increase in yearly ratio of amount of trips according to Transportation on national highway report in B.E. 2561 by Bereau of Highway Safety, Department of Highway in March B.E. 2562  with

 Average amount of trips yearly on national highway is 4.552 %

B.E.

2562 2563

Weekdays Weekends Weekdays Weekends

In case of no project

PCU/hr

V/C

LOS

Construction period(B.E. 2564-2566) project has traffics of 844.80 PCU/day or 105.60 PCU/hr

PCU/hr

V/C

LOS

Operation period (B.E.2567-2569) project has traffics of 103.33 PCU/day or 4.31 PCU/hr

PCU/hr

V/C

LOS

B.E.

2564 2565

Weekdays Weekends Weekdays Weekends

In case of no project

PCU/hr

V/C

LOS

Construction period(B.E. 2564-2566) project has traffics of 844.80 PCU/day or 105.60 PCU/hr

PCU/hr

V/C

LOS

Operation period (B.E.2567-2569) project has traffics of 103.33 PCU/day or 4.31 PCU/hr

PCU/hr

V/C

LOS

B.E.

2566 2567

Weekdays Weekends Weekdays Weekends

In case of no project

PCU/hr

V/C

LOS

Construction period(B.E. 2564-2566) project has traffics of 844.80 PCU/day or 105.60 PCU/hr

PCU/hr

V/C

LOS

Operation period (B.E.2567-2569) project has traffics of 103.33 PCU/day or 4.31 PCU/hr

PCU/hr

V/C

LOS

Source : Consultant of Technology Co.,Ltd, 2562

B.E.

2568 2569

Weekdays Weekends Weekdays Weekends

In case of no project

PCU/hr

V/C

PCU/hr

V/C

LOS

LOS

Construction period(B.E. 2564-2566) project has traffics of 844.80 PCU/day or 105.60 PCU/hr

PCU/hr

V/C

LOS

Operation period (B.E.2567-2569) project has traffics of 103.33 PCU/day or 4.31 PCU/hr
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Table 5.5.2-13 
Assess the impact of traffic on the road in front of the Big Food Group Co., Ltd. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

289.03 72.26 248.00 171.45 85.72 308.00 302.18 75.55 259.29 179.25 89.62 322.02

0.22 0.06 0.19 0.14 0.07 0.24 0.23 0.06 0.20 0.15 0.07 0.25

A A A A A A A A A A A A

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

315.94 78.98 271.09 187.41 93.70 336.68 330.32 82.58 283.43 195.94 97.97 352.00

0.24 0.06 0.21 0.15 0.07 0.26 0.25 0.07 0.22 0.16 0.08 0.27

A A A A A A A A A A A A

421.54 184.58 376.69 293.01 199.30 442.28 440.73 192.99 393.84 306.35 208.38 462.41

0.32 0.06 0.29 0.24 0.15 0.35 0.34 0.15 0.30 0.25 0.16 0.36

A A A A A A A A A A A A

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

345.36 86.34 296.33 204.86 102.43 368.03 361.08 90.27 309.82 214.18 107.09 384.78

0.27 0.07 0.23 0.17 0.08 0.29 0.28 0.07 0.24 0.18 0.08 0.30

A A A A A A A A A A A A

450.96 191.94 401.93 310.46 208.03 473.63

0.35 0.15 0.31 0.26 0.16 0.37

A A A A A A

365.37 94.56 314.11 218.48 111.38 389.07

0.28 0.08 0.24 0.18 0.09 0.30

A A A A A A

Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs Morning rush hrs Outside rush hrs Afternoon rush hrs

377.51 94.38 323.93 223.93 111.97 402.30 394.70 98.67 338.67 234.13 117.06 420.61

0.29 0.08 0.25 0.18 0.09 0.31 0.30 0.08 0.26 0.19 0.09 0.33

A A A A A A A A A A A A

381.81 98.67 328.22 228.23 116.26 406.59 398.99 102.97 342.96 238.42 121.36 424.90

0.29 0.08 0.25 0.19 0.09 0.32 0.31 0.08 0.26 0.20 0.09 0.33

A A A A A A A A A A A A

Remark:  Increase in yearly ratio of amount of trips according to Transportation on national highway report in B.E. 2561 by Bereau of Highway Safety, Department of Highway in March B.E. 2562  with

 Average amount of trips yearly on national highway is 4.552 %
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   (b) Operation period 
    a) The project shall request chemical transport operators to strictly 
comply with chemical transportation to ensure community safety. For instance, drivers are 
trained to have knowledge and understanding of the dangers of chemicals in order to have 
knowledge and abilities in solving initial problems in an emergency. All chemical trucks must 
be properly labeled as required by the Department of Land Transport. Each truck must be 
equipped with necessary emergency suspension equipment. 
    b) For land transportation of fuel, the Project will create a detour and 
a waiting point to wait for the fuel delivery queue to the fuel storage area of the Project, 
without having to park and wait along the roadside. Moreover, the Project will set up rules for 
the fuel transportation operator to be strictly implemented. 
    c) The Project shall provide training and educate drivers about the 
transportation procedures in the case of emergency and other relevant regulations as well as 
requiring drivers to strictly abide by traffic rules. 
    d) Install warning signs and symbols such as traffic signs, entrance-exit 
signs, and speed limit signs, etc.  
    e) Avoid transportation during peak hours on weekdays to reduce 
traffic jams and limit the maximum speed of vehicles.  
    f) Avoid using transportation routes that pass through communities to 
reduce the impact of transportation that may occur, including other routes in the event that 
the route used in the transport is found to affect the community.  
    g) Limit the speed of the vehicle within the Project area to not exceed 
30 kilometers per hour by having a speed control sign, for other areas that passing through a 
community or other areas use the speed as required by law.  
    h) Define the terms of the contract for the fuel supplier to prevent the 
spreading of the transportation route, including inspections and maintenance of the vehicles 
to be in good condition to reduce vehicle exhaust problems during engine start-up and parking 
for fuel loading. 
    Therefore, with the above assessment and the strict measures, the 
impact is expected to occur at a low level. 

Conclusion Size Scope Duration Severity Importance 
Order of 

importance 
Health assessment 

Construction 1 2 2 (4) = 2 1 1 low Nothing significant 

Operation 1 2 2 (4) = 2 1 1 low Nothing significant 
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5.5.3 Waste management  
 Unused materials, solid waste and industrial waste arising from the operation of 
the Project can be classified into 2 main categories:  
 
  1) Unused materials that are not required to have permission before taken 
outside the factory, and 
  2) Unused materials that are required to have permission before taken 
outside the factory in accordance with the Notification of the Ministry of Industry on disposal 
of waste or unused material B.E. 2548 (2005). 
   - Hazardous waste-absolute entry (HA) 
   - Hazardous waste-mirror entry (HM) 
   - Non-hazardous waste 
 
 (1) Construction period 
   Solid waste to be generated during the construction period can be classified 
into two categories as follows: 
   1) Solid waste arising from the consumption of construction workers, 
such as food waste, plastic bags, etc., the maximum amount is 3,000 kilograms per day (based 
on the generation rate of one kilogram of solid waste per person per day), the Project will 
provide a 200 - liter waste container with a closed lid to accommodate the solid waste that 
occurred before being disposed of by a licensed waste processor. 
   2) Solid waste from construction activities that can be recycled such as 
steel, wood, and brick, etc., the Project will collect them in the Project area before contacting 
an outside agency in sending and selling for further recycling. 
   For each type of waste, the Project has set the area for appropriate storage 
with adequate containers for all types of waste generated in the construction of the Project. 
The waste containers shall be provided according to types of waste and will be collected 
once a day. The contractor company is responsible for waste management. 
   Regarding the data on the Environmental Situation Report, 2018  of the 
Office of the Environment Region 8, Ratchaburi, Office of the Permanent Secretary, Ministry of 
Natural Resources and Environment, June 2019 issue, concluded that Ratchaburi Province has 
16 waste disposal sites, one of which has been currently closed while 15 sites have been of 
which are currently operational. They are owned by 11 local administrative organizations and 
four private agencies. Six waste disposal sites are operated correctly. The operation pattern 
includes the sorting system, sanitary landfill, and controlled dumping. There are two transfer 
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stations. Regarding the management of the waste disposal facility of the local government 
agencies, the landfill improvement is approximately 1-2 times a year depending on the 
amount of solid waste and the area size of each landfill facility. This is because of the limited 
budget and the local government organizations do not have a machine for frequent 
improvement. The area surrounding the Project has waste disposal facilities of both 
government and private agencies. The Project can contact them for general waste disposal. 
to get the general waste of the project to be eliminated. For the waste disposal facility, the 
nearest waste disposal facility to the Project is Ang Hin Subdistrict Administrative Organization, 
which is located approximately 17 kilometers from the Project area and takes approximately 
24 minutes. 
   Therefore, the impact of waste and unused materials management during 
the construction period is expected to occur at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
importance 

1 1 1 (1) = 1 1 1 low 
 
 (2) Operation period 
   1) Compliance of the management with laws and regulations  
    The waste to be generated during the operation period of the Project 
can be classified into 2  categories: waste from office and consumption of employees and 
waste from the production process. Details are as follows: 
 
    (a)  Waste from the office and consumption of employees  
      Most of the general waste from the office and the consumption 
of employees are paper, unused material, and food waste. The amount of general waste is 
approximately 30 kilograms per day (calculated from the generational rate of 0.5 kilograms of 
solid waste per person per day, from 60 employees). For general waste that is recyclable, the 
Project has a policy of recycling as much as possible. The rest after sorting, the Project will 
provide sufficient containers with a closed lid, to be placed in different areas. Waste will be 
collected every day in sealed black plastic bags to the waste storage area.  
      The project will dispose of the mentioned waste in accordance 
with other relevant laws such as the Public Health Act B.E. 2535  (1992) without causing any 
impact on health and the environment. The project will contact local authorities to collect, 
transport, and dispose of in a sanitary manner. 
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      Hin Kong Subdistrict Administrative Organization, the local 
government agency at the Project site, has the capacity to manage general waste. The Project 
can also contact the relevant agencies to dispose of waste according to sanitation principles. 
The area surrounding the Project has waste disposal facilities of both government and private 
agencies. The Project can contact them for general waste disposal. to get the general waste 
of the project to be eliminated. For the waste disposal facility, the nearest waste disposal 
facility to the Project is Ang Hin Subdistrict Administrative Organization, which is located 
approximately 17 kilometers from the Project area and takes approximately 24 minutes. 
 
    (b)  Waste from the production process  
      The waste generated from the production process is classified as 
industrial waste according to the Notification of the Ministry of Industry B.E. 2548 (2005), the 
permission from the Department of Industrial Works is required for disposal of waste outside the 
factory. 
      a) Hazardous waste with HA label (hazardous waste-
absolute entry) includes used lubricants from maintenance work and oil from water-oil 
separators (including oil containers) is classified as hazardous waste in sections 13 02 08 (engine 
oil waste, gear oil, lubricating oil) and section 13 05 06 (oil from water-oil separator) according 
to the Notification of the Ministry of Industry regarding waste or unused material disposal 
B.E.2548 (2005). The total amount is 800 liters per month. It will be collected in a 200-liter 
used oil container in an area with a bund wall, stored in a waste collection building, and sent 
to a licensed waste processor by the Department of Industrial Works for further disposal. 
      b) Hazardous waste with HM label (hazardous waste-
mirror entry) includes unused containers, water filters, and air filter panel. It is classified as 
waste in section 15 02 02 (absorbent material, filter material including oil filter element other 
than those mentioned in 16  01  07 )  according to the Notification of the Ministry of Industry 
regarding waste or unused material disposal B.E.2548 (2005). The total amount is 2,512 pieces 
per year. It will be collected in a 200-liter, stored in a waste collection building, and sent to a 
licensed waste processor by the Department of Industrial Works for further disposal. 
      c) Non-hazardous waste includes sludge from the water 
treatment system which is classified as waste in section 19 09 02 (sludge from water treatment) 
according to the Notification of the Ministry of Industry regarding waste or unused material 
disposal B.E.2548 (2005). The total amount is 0.36 tons per year. It will be collected in a big 
steel container, stored in the water treatment building, and sent to a licensed waste processor 
by the Department of Industrial Works for further disposal. 
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   2) Assessing the waste storage potential of waste storage areas  
    (a)  Storage area for general waste  
    The project has a policy of recycling as much as possible. The 
rest after sorting will be collected in provide containers with closed lids placed in different 
areas. Every day, all waste will be collected in sealed black plastic bags and transferred to the 
waste storage area. 
    (b) Storage area for industrial waste  
      The Project will arrange a waste collection area at the source of 
that waste to wait for disposal. The Project shall separate chemicals and waste storage areas 
by sharing the building wall but using separate entrances. The building is a brick block covered 
with a metal sheet roof and there are windows for proper ventilation. In addition, each type 
of waste will be collected separately. There is clearly a label indicating each type of waste. 
Waste will be sent to dispose of within 90 days. Waste collection shall be performed in 
accordance with the Notification of the Ministry of Industry on hazardous waste manifest 
system B.E. 2547 (2004). The Project shall perform weekly inspections of the storage building. 
In addition, fire extinguishers will be provided as well as a sump to collect spillage in the 
emergency. Moreover, water shall be provided for cleaning purposes. 
     In the event of a spill, the Project will use an absorbent material 
such as sand or sawdust before keeping into a container with a closed lid before sending it to 
a waste processor that is authorized by the Department of Industrial Works for disposal. The 
waste collection area in the Project building is used to temporarily collect the waste in a short 
period of time that the waste processor cannot collect the waste on time. 
     At present, there are many waste processors. Therefore, the Project 
has more alternatives without having to keep waste in the Project for a long time. Regarding 
the mentioned waste collection and transfer approaches, the impact of waste management 
on communities, and the environment is expected to occur at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
importance 

1 1 1 (1) = 1 1 1 low 
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5.5.4 Water consumption 
 
 (1) Construction period 
   Water consumption during the construction period can be classified into 
two types of activities: water used for consumption of construction workers and water used 
for construction activities as follows:  
   1) Water used for consumption of construction workers. During 
the construction period, it is expected that up to approximately 3,000 construction 
workers will travel back and forth. There is no outstanding stay in the Project area. The 
amount of water consumption is approximately 300 cubic meter (m3) per day 
(calculated from the rate of water consumption 100 liters/person/day x 3,000 people). 
The Project requests the contractor company to provide adequate drinking water which 
is usually bottled water or commercially available buckets. 
   2) Water used for construction activities. It is water used for 
washing tools and equipment as well as for concrete mixing. The amount of water 
required for these purposes is very low because the construction of the Project will 
mainly use ready-mixed concrete. It is estimated that the water consumption in 
construction activities is about 50 cubic meter (m3) per day. The water source for 
construction activities will be the same as the water used for consumption by 
construction workers. 
 
   Therefore, the impact on water consumption of the community is 
expected to occur at a low level. 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
importance 

1 1 1 (1) = 1 1 1 low 
 
 (2) Operation period 
  The Project will pump water from the Mae Klong River to store it in a raw 
water reservoir within the Project. The Project will improve the current water reservoir 
to expand its capacity to be able store water for at least 3 days. 
  In water balance analysis, the Consultant considered the use of water 
from the downstream of Mae Klong Dam until the Gulf of Thailand by conducting a 25-
year water simulation using runoff data from 1993 to 2017 with 4 scenarios as follows: 
  Scenario 1: Current condition by using runoff water data from 1993 to 2017, 
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  Scenario 2: The future condition without supplying water to the power plant, 
  Scenario 3: The future condition, with supplying water to the power plant 
of 0.37 cubic meter (m3)/second, and 
  Scenario 4: Worst case condition in the future, with supplying water to the 
power plant, side flow was not considered.  
 
  1 )  Scenario 1  water balance analysis results of scenario 1: current 
condition  
  Results of water balance analysis from 1993 to 2017 are presented in Table 
5.5.4-1, it was found that an average water demand is 1,404.28 million cubic meter (m3) 
per year with a total water shortage of 10 years as shown in Table 5.5.4-2. In 1993 there 
was the highest water shortage of 203.09 million cubic meter (m3), accounting for 6.57% of 
that year because in the year 1993  there was less rainfall than usual and there was a 
drought crisis causing the need to divert water from the Mae Klong River into the Tha Chin 
River to help drive the saltwater in the Chao Phraya River Basin. As a result, the amount of 
supply water used for various activities, including the use of water to drive saltwater in the 
Mae Klong River basin was decreased.  
 
  For the years 1998, 2005, 2014, 2015, 2016, and 2017 where water shortages 
occurred, it was also the years of the country's drought. Water shortages were 1.63%, 2.65%, 
1.02%, 0.09%, 4.64%, and 0.41% of the respective years. For other years, there were water 
shortage of only 0.11% - 0.64% of water supply in that year. Such water shortage did not 
affect the demand for other areas because it was a lack of water to preserve the ecosystem 
to push the saltwater alone. The lowest residual water for ecological preservation to drive 
saltwater is 91 .60  million cubic meter (m3) per month, or 35 .34  cubic meter (m3) per 
second. 
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Table 5.5.4-1 
Amount of current water needs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source :  report on water usage of Mae Klong River in Hin Kong Power Plant by Panya Consultants Co.,Ltd 

 
  

April May June July Aug Sep Oct Nov Dec Jan Feb Mar Total
2536 215.02   212.86   21.97     24.92     21.81     17.69     17.79     19.45     208.86   222.33   201.20   220.19   1,404.10   
2537 216.38   211.11   21.41     24.46     21.58     19.55     19.21     19.90     208.89   222.29   201.06   222.90   1,408.74   
2538 215.63   212.34   21.23     22.30     22.36     17.43     18.73     19.49     208.97   222.33   200.96   225.52   1,407.29   
2539 212.96   210.37   21.21     23.73     21.05     19.07     18.39     18.98     208.96   222.27   200.94   223.70   1,401.63   
2540 215.32   213.62   23.80     24.87     23.96     18.17     18.41     18.74     208.97   222.33   200.65   225.01   1,413.85   
2541 216.95   213.27   19.63     22.47     23.31     19.09     18.70     19.02     208.87   221.96   200.45   224.68   1,408.38   
2542 207.91   209.94   23.02     25.28     22.31     18.64     17.84     19.31     208.94   221.94   199.57   225.08   1,399.77   
2543 207.31   211.12   21.19     24.63     22.06     20.21     17.91     19.23     208.92   221.08   200.67   213.91   1,388.24   
2544 215.83   211.21   22.37     25.26     24.37     19.01     17.79     19.24     208.88   221.58   200.61   223.08   1,409.24   
2545 215.24   210.55   20.82     25.72     22.22     18.78     19.56     18.19     208.29   222.33   200.31   218.42   1,400.42   
2546 214.05   210.63   20.29     23.38     21.82     18.20     19.09     19.85     208.96   221.18   197.84   225.60   1,400.92   
2547 213.87   210.56   21.88     25.28     21.23     17.79     20.27     19.70     208.97   221.43   201.03   220.90   1,402.92   
2548 214.49   212.36   22.42     23.62     22.03     18.96     18.13     18.92     208.15   222.13   199.45   222.28   1,402.93   
2549 214.96   211.67   21.56     25.33     22.87     19.17     19.03     19.36     208.80   222.01   200.84   224.57   1,410.18   
2550 209.15   209.91   21.31     23.89     19.72     19.35     19.88     18.70     208.92   222.23   196.80   222.90   1,392.60   
2551 210.01   211.41   21.40     23.99     22.61     19.66     18.00     19.01     208.96   222.32   201.17   220.72   1,399.26   
2552 212.51   211.04   21.24     23.34     23.62     19.02     18.49     19.60     208.97   222.24   201.05   224.47   1,405.61   
2553 215.53   212.88   20.30     21.81     19.50     18.10     18.87     19.78     208.47   222.27   199.69   219.81   1,397.01   
2554 214.20   212.40   23.33     23.50     21.21     19.14     17.89     19.42     208.94   221.47   200.91   222.61   1,405.02   
2555 215.69   211.14   23.85     23.05     23.11     17.89     18.75     17.73     208.88   222.29   201.17   224.75   1,408.31   
2556 215.36   212.75   21.30     24.02     23.42     18.18     18.32     18.07     208.91   222.33   201.10   224.88   1,408.65   
2557 216.01   212.39   21.90     24.88     20.96     19.83     18.00     18.35     206.36   221.35   199.78   223.14   1,402.95   
2558 214.79   211.72   21.82     25.08     22.40     18.61     19.22     19.17     208.80   221.50   201.18   225.43   1,409.70   
2559 214.79   211.72   21.82     25.08     22.40     18.61     19.22     19.17     208.80   221.50   201.15   225.43   1,409.68   
2560 214.79   211.72   21.82     25.08     22.40     18.61     19.22     19.17     208.80   221.50   201.18   225.25   1,409.52   

Average 213.95   211.63   21.72     24.20     22.17     18.75     18.67     19.10     208.73   221.93   200.43   223.01   1,404.28   

B.E. Current amount of water needs (million m3/month)
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April May June July Aug Sep Oct Nov Dec Jan Feb Mar Total
2536 15.72     35.76     -        -        -        -        -        -        32.37     41.69     9.02      68.51     203.09     
2537 10.51     -        -        -        -        -        -        -        -        -        -        -        10.51       
2538 -        -        -        -        -        -        -        -        -        -        -        -        -          
2539 -        -        -        -        -        -        -        -        -        -        -        -        -          
2540 -        -        -        -        -        -        -        -        -        -        -        -        -          
2541 -        -        -        -        -        -        -        -        -        -        27.04     55.90     82.94       
2542 -        -        -        -        -        -        -        -        -        -        -        -        -          
2543 -        -        -        -        -        -        -        -        -        -        -        -        -          
2544 -        -        -        -        -        -        -        -        -        -        36.33     -        36.33       
2545 -        -        -        -        -        -        -        -        -        -        -        -        -          
2546 -        -        -        -        -        -        -        -        -        -        -        -        -          
2547 -        -        -        -        -        -        -        -        -        -        5.16      -        5.16         
2548 11.31     84.07     -        -        -        -        -        -        -        -        -        -        95.39       
2549 -        -        -        -        -        -        -        -        -        -        -        -        -          
2550 -        -        -        -        -        -        -        -        -        -        -        -        -          
2551 -        -        -        -        -        -        -        -        -        -        -        -        -          
2552 -        -        -        -        -        -        -        -        -        -        -        -        -          
2553 -        -        -        -        -        -        -        -        -        -        -        -        -          
2554 -        -        -        -        -        -        -        -        -        -        -        -        -          
2555 -        -        -        -        -        -        -        -        -        -        -        -        -          
2556 -        -        -        -        -        -        -        -        -        -        -        -        -          
2557 -        29.54     -        -        -        -        -        -        -        -        -        -        29.54       
2558 -        -        -        -        -        -        -        -        -        2.70      -        -        2.70         
2559 -        -        -        -        -        -        -        -        -        -        54.36     88.24     142.60     
2560 16.89     -        -        -        -        -        -        -        -        -        -        -        16.89       

Average 2.18      5.97      -        -        -        -        -        -        1.29      1.78      5.28      8.51      25.01       

B.E. Amount of current water shortage (million m3/month)

Table 5.5.4-2 
 Water shortage at present 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source :  report on water usage of Mae Klong River in Hin Kong Power Plant by Panya Consultants Co.,Ltd 

 
  2) Scenario 2 water balance analysis results for the future condition 
without supplying water to the power plant  
   The results of the water balance analysis in the future without 
supplying water to the power plant during 2025 - 2049 (Hin Kong Power Plant will be 
fully operational in 2025) are presented in Table. 5.5.4-3. It was found that, the average 
demand is 1 ,585 . 9 1  million cubic meter (m3) per year. The year with the worst water 
shortage is the first year (2025) with the water demand of 295.72 million cubic meter 
(m3), accounting for 9 . 5 7%  of that year. Because the data of runoff water in the year 
1993 in the analysis, was the year of the drought crisis, as described in the analysis 
results in the current condition scenario. Year 6 (2030), year 13 (2037), year 22 (2046), 
year 23 ( 1947), year 24 (2048), year and 25 (2049), are the years that the runoff water 
data of years of drought in the country were used in the analysis as well. The water 
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shortages are 2.23%, 3.49%, 1.54%, 1.07%, 6.17%, and 0.78% of the water content in 
the respective years. While other years there have water shortages but not drought, 
there will be only 0.34% - 0.90% water shortage of that year as shown in Table 5.5.4-
4. However, the water shortage does not affect the demand for other areas of water. 
This is because there is a lack of water to preserve the ecosystem to push the saltwater 
only, as is the result of the current analysis, the lowest residual water used to preserve 
the ecosystem to push the saltwater is 77.53 million cubic meter (m3) per month, or 
29.91 cubic meter (m3) per second. 
 

Table 5.5.4-3 
Future Water needs where no water is supplied to the power plant 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

April May June July Aug Sept Oct Nov Dec Jan Feb Mar Total
1 2568 229.95 228.29 36.90 40.35 37.24 32.62 33.22 34.38 224.29 237.75 215.13 235.62  1,585.73  
2 2569 231.31 226.54 36.33 39.88 37.00 34.48 34.64 34.83 224.32 237.72 214.99 238.33  1,590.37  
3 2570 230.56 227.76 36.16 37.73 37.78 32.36 34.16 34.42 224.40 237.75 214.90 240.94  1,588.92  
4 2571 227.89 225.80 36.14 39.16 36.48 34.00 33.81 33.91 224.38 237.70 214.87 239.12  1,583.26  
5 2572 230.24 229.05 38.73 40.29 39.38 33.10 33.84 33.67 224.40 237.75 214.58 240.43  1,595.48  
6 2573 231.87 228.70 34.56 37.90 38.73 34.02 34.12 33.95 224.29 237.38 214.38 240.11  1,590.01  
7 2574 222.84 225.36 37.95 40.71 37.74 33.57 33.27 34.24 224.36 237.36 213.51 240.51  1,581.40  
8 2575 222.24 226.54 36.12 40.06 37.48 35.13 33.34 34.16 224.34 236.50 214.60 229.34  1,569.87  
9 2576 230.76 226.64 37.30 40.68 39.80 33.94 33.22 34.17 224.31 237.00 214.54 238.51  1,590.87  
10 2577 230.17 225.98 35.75 41.14 37.65 33.71 34.99 33.12 223.72 237.75 214.24 233.85  1,582.05  
11 2578 229.01 226.06 35.22 38.81 37.25 33.13 34.51 34.78 224.39 236.60 211.77 241.02  1,582.55  
12 2579 228.79 225.99 36.81 40.70 36.66 32.72 35.70 34.63 224.40 236.86 214.96 236.33  1,584.54  
13 2580 229.42 227.78 37.35 39.04 37.46 33.89 33.56 33.84 223.57 237.56 213.38 237.70  1,584.56  
14 2581 229.89 227.10 36.49 40.76 38.29 34.10 34.45 34.29 224.23 237.44 214.78 240.00  1,591.81  
15 2582 224.08 225.33 36.24 39.32 35.14 34.28 35.31 33.63 224.35 237.66 210.73 238.32  1,574.39  
16 2583 224.94 226.83 36.33 39.41 38.04 34.59 33.43 33.94 224.39 237.75 215.10 236.15  1,580.89  
17 2584 227.44 226.48 36.17 38.77 39.05 33.95 33.91 34.53 224.40 237.66 214.98 239.90  1,587.24  
18 2585 230.45 228.30 35.23 37.24 34.93 33.03 34.30 34.71 223.90 237.69 213.63 235.23  1,578.64  
19 2586 229.13 227.82 38.26 38.93 36.63 34.06 33.31 34.35 224.37 236.90 214.85 238.04  1,586.65  
20 2587 230.62 226.57 38.77 38.48 38.54 32.82 34.17 32.66 224.31 237.72 215.11 240.18  1,589.94  
21 2588 230.29 228.17 36.23 39.44 38.85 33.11 33.75 33.00 224.34 237.75 215.03 240.31  1,590.28  
22 2589 230.94 227.82 36.83 40.30 36.38 34.76 33.42 33.28 221.78 236.78 213.71 238.57  1,584.58  
23 2590 229.71 227.14 36.75 40.50 37.82 33.53 34.64 34.10 224.23 236.92 215.11 240.85  1,591.33  
24 2591 229.71 227.14 36.75 40.50 37.82 33.53 34.64 34.10 224.23 236.92 215.09 240.85  1,591.31  
25 2592 229.71 227.14 36.75 40.50 37.82 33.53 34.64 34.10 224.23 236.92 215.11 240.68  1,591.15  

228.88 227.05 36.64 39.62 37.60 33.68 34.09 34.03 224.16 237.35 214.36 238.44  1,585.91  

No. Future amount of water needs (million m3/ month)B.E.

average
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Table 5.5.4-4 
 Future water shortage where no water is supplied to the power plant 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source :  report on water usage of Mae Klong River in Hin Kong Power Plant by Panya Consultants Co.,Ltd 

 

% of increasing
April May June July Aug Sept Oct Nov Dec Jan Feb March Total water shortage

1 2568 30.52   50.38   -     -     -     -     -     -     47.76   56.53   22.93   87.60   295.72     9.57% Use runoff data from B.E. 2536 which have drought 3.00%
2 2569 24.32   7.21     -     -     -     -     -     -     -      -      -      -       31.53       0.34% use runoff data from B.E. 2537 0.23%
3 2570 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2538 -
4 2571 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2539 -
5 2572 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2540 -
6 2573 -      -      -     -     -     -     -     -     -      -      41.49   71.71   113.20     2.23% use runoff data from B.E. 2541 which have drought 0.59%
7 2574 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2542 -
8 2575 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2543 -
9 2576 -      -      -     -     -     -     -     -     -      -      50.66   -       50.66       0.90% use runoff data from B.E. 2544 0.25%
10 2577 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2545 -
11 2578 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2546 -
12 2579 -      -      -     -     -     -     -     -     -      -      19.23   -       19.23       0.47% use runoff data from B.E. 2547 0.34%
13 2580 26.45   99.05   -     -     -     -     -     -     -      -      -      -       125.50     3.49% use runoff data from B.E. 2548 which have drought 0.84%
14 2581 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E.2549 -
15 2582 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2550 -
16 2583 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2551 -
17 2584 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2552 -
18 2585 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2553 -
19 2586 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E.2554 -
20 2587 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2555 -
21 2588 -      -      -     -     -     -     -     -     -      -      -      -       -          use runoff data from B.E. 2556 -
22 2589 -      44.49   -     -     -     -     -     -     -      -      -      -       44.49       1.54% use runoff data from B.E.2557 which have drought 0.52%
23 2590 -      -      -     -     -     -     -     -     12.69   18.11   -      -       30.79       1.07% use runoff data from B.E. 2558 which have drought 0.98%
24 2591 6.60     -      -     -     -     -     -     -     11.06   -      68.34   103.67  189.66     6.17% use runoff data from B.E. 2559 which have drought 1.53%
25 2592 31.82   -      -     -     -     -     -     -     -      -      -      -       31.82       0.78% use runoff data from B.E. 2560 which have drought 0.37%

4.79     8.05     -     -     -     -     -     -     2.86     2.99     8.11     10.52   37.30       

No. Future amount of water shortage (million m3/month)B.E.

Average

% of wter shortage Remark
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  3) Scenario 3 : water balance analysis results for the future 
condition with supplying water to the power plant  

 The results the water balance for the future condition with supplying 
water to the power plant 2025 - 2049 (Hin Kong Power Plant will be fully operational in 
2025) are shown in Table 5.5.4. -5. It was found that the demand for water is 1,597.46 
million cubic meters (m3) per year. The average water shortage increased from the future 
case where water is not supplying to the power plants of approximately 0.02% - 0.19% 
of the runoff water volume as presented in Table 5.5.4-6. The water shortage does not 
affect demand in other areas. This is because there is a lack of water to preserve the 
ecosystem to push saltwater only, as is the result of the current analysis. The lowest 
residual water used to preserve the ecosystem to push the saltwater is 76.57 million 
cubic meters (m3)  per month, or 29.54 cubic meters (m3) per second. 
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Table 5.5.4-5 

 Amount of future water usage where water is supplied to the power plant 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Source :  report on water usage of Mae Klong River in Hin Kong Power Plant by Panya Consultants Co.,Ltd 

April May June July Aug Sep Oct Nov Dec Jan Feb Mar Total
1 2568 230.89 229.27 37.85 41.33 38.22 33.57 34.20 35.33 225.27 238.73 216.02 236.60 1,597.28 
2 2569 232.26 227.52 37.28 40.86 37.98 35.43 35.62 35.78 225.30 238.70 215.87 239.31 1,601.91 
3 2570 231.51 228.75 37.10 38.71 38.76 33.31 35.14 35.37 225.38 238.73 215.78 241.92 1,600.46 
4 2571 228.84 226.78 37.09 40.14 37.46 34.94 34.79 34.86 225.36 238.68 215.76 240.10 1,594.80 
5 2572 231.19 230.03 39.68 41.27 40.36 34.05 34.82 34.62 225.38 238.73 215.47 241.42 1,607.02 
6 2573 232.82 229.68 35.51 38.88 39.71 34.97 35.10 34.89 225.27 238.36 215.26 241.09 1,601.55 
7 2574 223.79 226.34 38.90 41.69 38.72 34.52 34.25 35.19 225.35 238.34 214.39 241.49 1,592.95 
8 2575 223.19 227.52 37.07 41.04 38.46 36.08 34.32 35.11 225.32 237.48 215.48 230.32 1,581.41 
9 2576 231.70 227.62 38.25 41.66 40.78 34.89 34.20 35.12 225.29 237.98 215.43 239.49 1,602.41 
10 2577 231.11 226.96 36.70 42.12 38.63 34.66 35.97 34.07 224.70 238.73 215.12 234.83 1,593.60 
11 2578 229.96 227.04 36.17 39.79 38.23 34.08 35.49 35.73 225.37 237.58 212.66 242.00 1,594.10 
12 2579 229.74 226.97 37.75 41.68 37.64 33.67 36.68 35.58 225.38 237.84 215.85 237.31 1,596.09 
13 2580 230.37 228.76 38.30 40.03 38.44 34.84 34.54 34.79 224.55 238.54 214.27 238.68 1,596.11 
14 2581 230.84 228.08 37.44 41.74 39.27 35.05 35.43 35.24 225.21 238.42 215.66 240.98 1,603.35 
15 2582 225.03 226.31 37.19 40.30 36.12 35.23 36.29 34.58 225.33 238.64 211.62 239.30 1,585.94 
16 2583 225.89 227.82 37.28 40.39 39.02 35.54 34.41 34.88 225.37 238.73 215.98 237.13 1,592.43 
17 2584 228.39 227.46 37.12 39.75 40.03 34.90 34.89 35.48 225.38 238.65 215.86 240.88 1,598.78 
18 2585 231.40 229.28 36.18 38.22 35.91 33.98 35.28 35.66 224.88 238.67 214.51 236.21 1,590.18 
19 2586 230.08 228.80 39.21 39.91 37.61 35.01 34.29 35.30 225.35 237.88 215.73 239.02 1,598.20 
20 2587 231.57 227.55 39.72 39.46 39.52 33.76 35.15 33.61 225.29 238.70 215.99 241.16 1,601.49 
21 2588 231.24 229.15 37.18 40.42 39.83 34.06 34.73 33.95 225.32 238.73 215.92 241.29 1,601.82 
22 2589 231.89 228.80 37.78 41.28 37.36 35.71 34.40 34.23 222.76 237.76 214.60 239.55 1,596.12 
23 2590 230.66 228.12 37.70 41.48 38.81 34.48 35.62 35.05 225.21 237.90 216.00 241.83 1,602.87 
24 2591 230.66 228.12 37.70 41.48 38.81 34.48 35.62 35.05 225.21 237.90 215.97 241.83 1,602.85 
25 2592 230.66 228.12 37.70 41.48 38.81 34.48 35.62 35.05 225.21 237.90 216.00 241.66 1,602.69 

229.83 228.03 37.59 40.60 38.58 34.63 35.07 34.98 225.14 238.33 215.25 239.42 1,597.46 

No.  Amount of future water needs in case of sending water to power plant (million m3/month)B.E.

Average
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Table 5.5.4-6 

Future Water shortage where water is supplied to the power plant 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source :  report on water usage of Mae Klong River in Hin Kong Power Plant by Panya Consultants Co.,Ltd 

 

% of increasing
April May June July Aug Sep Oct Nov Dec Jan Feb Mar Total water shortage

1 2568 31.47   51.36   -    -    -    -    -    -    48.74   57.51   23.82   88.58   301.48    9.76% Use runoff data from B.E. 2536 which has drought 0.19%
2 2569 25.27   8.19     -    -    -    -    -    -    -      -      -      -      33.46     0.36% Use runoff data from B.E. 2537 0.02%
3 2570 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2538 -
4 2571 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2539 -
5 2572 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2540 -
6 2573 -      -      -    -    -    -    -    -    -      -      42.37   72.69   115.07    2.26% Use runoff data from B.E.2541 which has drought 0.04%
7 2574 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2542 -
8 2575 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2543 -
9 2576 -      -      -    -    -    -    -    -    -      -      51.54   -      51.54     0.91% Use runoff data from B.E.2544 0.02%
10 2577 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2545 -
11 2578 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2546 -
12 2579 -      -      -    -    -    -    -    -    -      -      20.12   -      20.12     0.49% Use runoff data from B.E. 2547 0.02%
13 2580 27.40   100.03 -    -    -    -    -    -    -      -      -      -      127.43    3.54% Use runoff data from B.E. 2548 which has drought 0.05%
14 2581 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2549 -
15 2582 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2550 -
16 2583 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2551 -
17 2584 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2552 -
18 2585 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2553 -
19 2586 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2554 -
20 2587 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2555 -
21 2588 -      -      -    -    -    -    -    -    -      -      -      -      -         Use runoff data from B.E. 2556 -
22 2589 -      45.47   -    -    -    -    -    -    -      -      -      -      45.47     1.57% Use runoff data from B.E. 2557 which has drought 0.03%
23 2590 -      -      -    -    -    -    -    -    13.67   19.09   -      -      32.75     1.14% Use runoff data from B.E. 2558 which has drought 0.07%
24 2591 7.54     -      -    -    -    -    -    -    12.04   -      69.23   104.65 193.46    6.29% Use runoff data from B.E. 2559 which has drought 0.12%
25 2592 32.76   -      -    -    -    -    -    -    -      -      -      -      32.76     0.80% Use runoff data from B.E. 2560 which has drought 0.02%

4.98     8.20     -    -    -    -    -    -    2.98     3.06     8.28     10.64   29.76     

No.  Amount of future water shortage in case of sending water to power plant (million m3/month)B.E.

Average

% of 

water 
Remark
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  4) Scenario 4 : water balance analysis results for the future 
condition with supplying water to the power plant without taking the side flow into 
the consideration 

  The results of water balance analysis in the future condition with 
supplying water to the power plant without taking the side flow into the consideration 
in 2025 - 2049 (Hin Kong Power Plant will be fully operational in 2025) , are shown in 
Table 5.5.4-7. It was found that the average water demand is equal to that of the case 
of the presence of the power plant. There is an increase in average water shortage from 
the future case where water is not supplying to the power plants of approximately 
0 . 02% -  3 . 54%  of the runoff water volume as shown in Table 5 . 5 . 4 - 8 . The water 
shortage does not affect demand in other areas. This is because there is a lack of water 
to preserve the ecosystem to push saltwater only, as is the result of the current analysis. 
The lowest residual water used to preserve the ecosystem to push the saltwater is 62.70 
million cubic meters (m3)  per month, or 24.19 cubic meters (m3)  per second. 
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Table 5.5.4-7 
Side Flow Amount of future water usage where no water is supplied to the power 

plant (not taking Side Flow into consideration) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source :  report on water usage of Mae Klong River in Hin Kong Power Plant by Panya Consultants Co.,Ltd 

 
 
 

 

April May June July Aug Sep Oct Nov Dec Jan Feb Mar Total
1 2568 230.89  229.27  37.85 41.33 38.22 33.57 34.20 35.33 225.27  238.73  216.02  236.60  1,597.28  
2 2569 232.26  227.52  37.28 40.86 37.98 35.43 35.62 35.78 225.30  238.70  215.87  239.31  1,601.91  
3 2570 231.51  228.75  37.10 38.71 38.76 33.31 35.14 35.37 225.38  238.73  215.78  241.92  1,600.46  
4 2571 228.84  226.78  37.09 40.14 37.46 34.94 34.79 34.86 225.36  238.68  215.76  240.10  1,594.80  
5 2572 231.19  230.03  39.68 41.27 40.36 34.05 34.82 34.62 225.38  238.73  215.47  241.42  1,607.02  
6 2573 232.82  229.68  35.51 38.88 39.71 34.97 35.10 34.89 225.27  238.36  215.26  241.09  1,601.55  
7 2574 223.79  226.34  38.90 41.69 38.72 34.52 34.25 35.19 225.35  238.34  214.39  241.49  1,592.95  
8 2575 223.19  227.52  37.07 41.04 38.46 36.08 34.32 35.11 225.32  237.48  215.48  230.32  1,581.41  
9 2576 231.70  227.62  38.25 41.66 40.78 34.89 34.20 35.12 225.29  237.98  215.43  239.49  1,602.41  
10 2577 231.11  226.96  36.70 42.12 38.63 34.66 35.97 34.07 224.70  238.73  215.12  234.83  1,593.60  
11 2578 229.96  227.04  36.17 39.79 38.23 34.08 35.49 35.73 225.37  237.58  212.66  242.00  1,594.10  
12 2579 229.74  226.97  37.75 41.68 37.64 33.67 36.68 35.58 225.38  237.84  215.85  237.31  1,596.09  
13 2580 230.37  228.76  38.30 40.03 38.44 34.84 34.54 34.79 224.55  238.54  214.27  238.68  1,596.11  
14 2581 230.84  228.08  37.44 41.74 39.27 35.05 35.43 35.24 225.21  238.42  215.66  240.98  1,603.35  
15 2582 225.03  226.31  37.19 40.30 36.12 35.23 36.29 34.58 225.33  238.64  211.62  239.30  1,585.94  
16 2583 225.89  227.82  37.28 40.39 39.02 35.54 34.41 34.88 225.37  238.73  215.98  237.13  1,592.43  
17 2584 228.39  227.46  37.12 39.75 40.03 34.90 34.89 35.48 225.38  238.65  215.86  240.88  1,598.78  
18 2585 231.40  229.28  36.18 38.22 35.91 33.98 35.28 35.66 224.88  238.67  214.51  236.21  1,590.18  
19 2586 230.08  228.80  39.21 39.91 37.61 35.01 34.29 35.30 225.35  237.88  215.73  239.02  1,598.20  
20 2587 231.57  227.55  39.72 39.46 39.52 33.76 35.15 33.61 225.29  238.70  215.99  241.16  1,601.49  
21 2588 231.24  229.15  37.18 40.42 39.83 34.06 34.73 33.95 225.32  238.73  215.92  241.29  1,601.82  
22 2589 231.89  228.80  37.78 41.28 37.36 35.71 34.40 34.23 222.76  237.76  214.60  239.55  1,596.12  
23 2590 230.66  228.12  37.70 41.48 38.81 34.48 35.62 35.05 225.21  237.90  216.00  241.83  1,602.87  
24 2591 230.66  228.12  37.70 41.48 38.81 34.48 35.62 35.05 225.21  237.90  215.97  241.83  1,602.85  
25 2592 230.66  228.12  37.70 41.48 38.81 34.48 35.62 35.05 225.21  237.90  216.00  241.66  1,602.69  

No. Amount of future water needs when sending water to power platn without considering side flow (million m3/month)B.E.
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Table 5.5.4-8 
Amount of future water shortage when water is supplied to the power plant ( not taking Side Flow into consideration) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Remark : Percent of increasing water shortage compared to scenario 2- future state where no water is sent to the power plant 
Source :  report on water usage of Mae Klong River in Hin Kong Power Plant by Panya Consultants Co.,Ltd 

% of increasing 
April May June July Aug Sep Oct Nov Dec Jan Feb Mar Total water shortage

1 2568 31.93   57.77   -     -     -     -     -     -     64.57   64.37   25.95   89.27   333.86     10.80% Use runoff data from B.E. 2536 which has drought 1.23%
2 2569 25.77   45.07   -     -     -     -     -     -     -       -       -       -       70.84       0.77% Use runoff data from B.E. 2537 0.43%
3 2570 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2538 -
4 2571 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2539 -
5 2572 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2540 -
6 2573 -       -       -     -     -     -     -     -     -       -       43.49   72.99   116.47     2.29% Use runoff data from B.E. 2541 which has drought 0.06%
7 2574 1.61     -       -     -     -     -     -     -     -       -       -       -       1.61        0.02% Use runoff data from B.E. 2542 0.02%
8 2575 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2543 -
9 2576 -       -       -     -     -     -     -     -     -       -       54.08   -       54.08       0.96% Use runoff data from B.E. 2544 0.06%
10 2577 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2545 -
11 2578 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E.2546 -
12 2579 -       -       -     -     -     -     -     -     -       -       20.67   -       20.67       0.50% Use runoff data from B.E. 2547 0.03%
13 2580 27.99   113.77  -     -     -     -     -     -     23.77   -       -       -       165.54     4.60% Use runoff data from B.E. 2548 which has drought 1.11%
14 2581 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2549 -
15 2582 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2550 -
16 2583 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2551 -
17 2584 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2552 -
18 2585 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2553 -
19 2586 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2554 -
20 2587 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2555 -
21 2588 -       -       -     -     -     -     -     -     -       -       -       -       -          Use runoff data from B.E. 2556 -
22 2589 -       55.84   -     -     -     -     -     -     15.87   10.59   2.09     -       84.39       2.92% Use runoff data from B.E. 2557 which has drought 1.38%
23 2590 -       -       -     -     -     -     -     -     31.27   33.98   -       -       65.24       2.27% Use runoff data from B.E. 2558 which has drought 1.20%
24 2591 26.62   18.71   -     -     -     -     -     -     50.96   -       84.08   118.20  298.58     9.71% Use runoff data from B.E.2559 which has drought 3.54%
25 2592 51.84   -       -     -     -     -     -     -     -       -       -       -       51.84       1.27% Use runoff data from B.E. 2560 which has drought 0.49%

6.63     11.65   -     -     -     -     -     -     7.46     4.36     9.21     11.22   50.52       

No. Amount of future water shortage when sending water to power platn without considering side flow (million m3/month)B.E.

Average

% of 

water 
Remark
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5.5.5 Impact on drainage and flood prevention systems  
 
 (1) Construction period 
  The Project will adjust the land of 0.5 meter height from the original ground 
level, so, the ground level will be equal to the area of the TECO Power Plant. For drainage 
of rainwater that falls within the construction area. The Project will construct temporary 
gutters and the surrounding area in line with permanent gutters. The project will build a 
rainwater collection pond and a sediment collection pond before connecting to the 
rainwater gutter. A portion of rainwater will be used while some part will be drained into 
the Mae Klong River. The rainwater flowing into the drainage gutter may wash away debris 
and various materials from construction activities such as soil, stone, sand, and building 
materials, etc. Therefore, in order to prevent the drainage gutters from becoming shallow, 
the Project has assigned a contractor to build a sedimentation pond to separate sediment 
from rainwater before flowing into the drain. The contractor must have a plan to check the 
condition of the blockage of the gutter and inspect the placement of various materials used 
in construction. So, they will not obstruct the flow or obstruct the drain. The inspection 
shall be performed on a monthly basis. For areas where rainwater may contaminate with 
oil, such as where the engine oil tank is placed or maintenance area, the Project shall set 
up a tray and a temporary roof to prevent rainwater. 
 
  Therefore, the impact on drainage and flood prevention systems is 
expected to occur at a low level. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 1 (1) = 1 1 1 low 
 
 (2) Operation period 
 
  1) Conditions of drainage of the area surrounding the power plant  
   From the study of the current drainage conditions surrounding the 
power plant from the river network data in the area surrounding Project, there are 
different directions of water source flowing into the Mae Klong River including the 
irrigation canals in the area as shown in Figure 5.5.5-1. 
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   From examining the current drainage of the TECO Power Plant and the area 
to be developed as the Hin Kong Power Plant, it was found that the drainage is to the north 
side of the power plant into the irrigation canal prior flowing into the Mae Klong River as shown 
in Figure 5.5.5-2.  
 

 
Figure 5.5.5-1 Direction of overall water flow 

 
Figure 5.5.5-2 Current water drainage of TECO Power Plant and Hin Kong Power 
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   The results of the preliminary examination of the drainage 
capacity of the drainage canal on the north side showed that the condition of the 
concrete canals is about one meter width at the bottom and six meters width at the 
top as shown in Figure 5.5.5-3.  

 
Figure 5.5.5-3 North drainage pond’s characteristics 
   In addition, preliminary examination of the drainage capacity of 
the southern side drainage canal found that the southern side drainage canal is concrete 
with the bottom width of approximately 1.25 meters and the top width of approximately 
4.4 meters and the depth of approximately 1.8 meters, as shown in Figure 5.5.5-4.  
 

 
Figure 5.5.5-4 South drainage pond’s characteristics 
 
   The Consultant investigated flood events in the pass in the area of 
the power plant and nearby areas using flood data from the Geo-Informatics and Space 
Technology Development Agency (GISTDA) from 2005  to 2017 , it was found that the 
power plant area and nearby faced one flooding event in 2010. The flooding frequency 
of the power plant and nearby areas is shown as Figure 5.5.5-5. The aerial scope of the 
flooding in the area of the power plant and nearby areas that occurred in 2010  are 
shown in Figure 5.5.5-6. The cause of flooding in the area is due to heavy rainfall in the 
area, tropical storm "Kon Soen" (July) and tropical storm "Mindon Le" (August) resulted 
in the heavy rainfall and flooding in the upper western region in many areas.  
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Source :  Data analysis from Geo Informatics and Space Technology Development Agent (GISTDA) during B.E. 2548 – B.E. 2560 
(2005-2017) 

Figure 5.5.5-5 Flooding frequency in power plant’s area and nearby area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source : Data analysis from Geo Informatics and Space Technology Development Agent (GISTDA  
Figure 5.5.5-6 Showing flooding area in B.E. 2553 (2010)  
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  2) Analysis of flooding in the area  
 
   (a) Analysis of runoff volume  
    Analysis of the flooding from the rain in the project area was 
analyzed from the amount of runoff caused by rainfall during the year and various 
repetitions together with the drainage capacity of the drainage canal on the north side of 
the power plant as shown in Figure 5.5.5-7 . Rainwater is drained into the catchment area 
of 2.74 square kilometers (km2), where the catchment area is shown in Figure 5.5.5-8. 
 
 
 
 
 
 
 
 
  
 
 
    
Figure 5.5.5-7  Drainage canal, North of power plant 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.5.5-8  Water retention/catchment area in the North   
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 To analyze the amount of runoff from rainfall in the catchment area of the north 
drainage canal, it is determined from the amount of water runoff caused by the amount of 
rainfall at various recurring years to be calculated from the following Rational Equation. 
 
    Q = 0.278 CiA 
 
 where Q  is the amount of runoffs (cubic meters (m3) / sec) 
   C is the runoff coefficient in agricultural area and open spaces which 
     are seepage area with C equal to 0.25 
     Concrete area with C equal to 0.85 
   i is the rain concentration (mm/hr) in various recurrence years  ( as 
shown in Table 5.5.5-1)  
 
   A is the size of the water retention area (square meter, m2) 
 

Table 5.5.5-1 
Amount of rain in various recurrence years 

 

Duration 
Maximum amount of accumulated rain (mm) at various recurring years 

2 
years 

5 
years 

10 
years 

15 
years 

25 
years 

50 
years 

100 
years 

150 
years 

200 
years 

250 
years 

500 
years 

1000 
years 

15 min* 27.6 36.8 42.8 45.7 50.6 56.2 61.9 65.0 67.4 69.3 74.9 80.5 
30 min* 42.4 60.9 73.2 79.0 88.8 100.3 111.7 118.2 123.1 126.9 138.1 149.6 
45 min* 50.3 71.8 86.2 93.0 104.3 117.7 131.1 138.6 144.4 148.8 161.9 175.1 

1 hr* 57.5 82.0 98.3 106.0 119.0 134.1 149.3 157.9 164.3 169.4 184.3 199.4 
2 hr* 66.2 95.9 115.7 125.0 140.7 159.1 177.4 187.9 195.7 201.9 219.9 238.3 
3 hr.* 72.6 99.1 116.7 124.9 138.7 155.1 171.4 180.6 187.5 192.9 208.9 225.1 
6 hr* 78.7 104.9 122.4 130.5 144.3 160.6 176.6 185.8 192.6 198.1 214.0 229.9 
12 hr* 83.8 112.1 130.9 139.7 154.6 172.1 189.4 199.3 206.7 212.5 229.5 246.9 
1 day** 85.6 117.5 138.6 150.5 165.3 185.1 204.7 216.2 224.3 230.6 250.1 269.6 
2 days** 113.5 151.6 176.8 191.1 208.7 232.4 255.9 269.6 279.3 286.8 310.1 333.5 
3 days** 130.9 168.6 193.6 207.7 225.2 248.6 271.8 285.4 295.0 302.4 325.6 348.6 
4 days** 139.4 175.5 199.4 212.9 229.6 252.0 274.2 287.2 296.4 303.5 325.6 347.7 
5 days** 149.5 185.9 210.0 223.6 240.5 263.1 285.5 298.6 307.9 315.1 337.3 359.6 

Source : *   Adjust from IDF curve details at Wat Num Ta K11A station from Royal Irrigation Department 
        **  Analyses rain data from 424301 station of Meteorological Department 
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   Runoff analysis can be divided into 2 scenarios: current condition and 
with presence of the Project as follows: 
 
   Scenario 1 current condition  
   Analysis of runoff in current conditions was divided into 2 parts: the 
amount of runoff from areas outside Hin Kong Power Plant and the amount of runoff from 
the Hin Kong Power Plant area as shown in Table 5.5.5-2 and Table 5.5.5-3. The analysis 
considered areas for runoff analysis are water seepage area (area A1), concrete area of the 
TECO Power Plant (area A2), and seepage area at Hin Kong Power Plant (Area A3) as shown 
in Figure 5.5.5-9. The results of analysis of total runoff as shown in Table 5.5.5-4. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Figure 5.5.5-9  Area division for analysing the amount of runoffs 
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Table 5.5.5-2 
Analysis result of runoff outside of Hin Kong Power Plant area ( at present) 

    

Recurrence 
years 
(year) 

Rain 
concentration 

24 hr.,  
i (mm./hr.) 

Concrete area 
(A2 area of TECO Power Plant as in Figure 

5.5.5-9) 
Seepage area 

(A1 area as in Figure5.5.5-9) 
Runoff volume,  

Q 
(m3/sec) Runoff coefficient, 

C 
Catchment area, A 

(km2) Runoff coefficient, C Catchment area, A 
(km2) 

5 4.9 0.85 0.07 0.25 2.41 0.91 
10 5.8 0.85 0.07 0.25 2.41 1.07 
15 6.3 0.85 0.07 0.25 2.41 1.17 
25 6.9 0.85 0.07 0.25 2.41 1.28 
50 7.7 0.85 0.07 0.25 2.41 1.42 
100 8.5 0.85 0.07 0.25 2.41 1.57 

Table 5.5.5-3 
Analysis result of runoff in project’s area (at present) 

Recurrence 
year 

(year) 

Rain 
concentration 24 

hr.,  
i (mm./hr.) 

Seepage area 
(A3 area of Hin Kong Power Plant as in Figure 5.5.5-9) Runoff volume,  

Q 
(m3/sec) Runoff coefficient, C Catchment area, A 

(km2) 
5 4.9 0.25 0.23 0.08 
10 5.8 0.25 0.23 0.09 
15 6.3 0.25 0.23 0.10 
25 6.9 0.25 0.23 0.11 
50 7.7 0.25 0.23 0.12 
100 8.5 0.25 0.23 0.13 
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Table 5.5.5-4 
Analysis result from runoff in all water retention area (at present) 

 

Recurrence 
period 
(year) 

Runoff volume outside 
power plant area 

(m3/sec) 

Runoff volume from power 
plant area 
(m3/sec) 

Total amount of 
runoffs 
(m3/sec) 

5 0.91 0.08 0.98 

10 1.07 0.09 1.16 

15 1.17 0.10 1.26 

25 1.28 0.11 1.39 

50 1.42 0.12 1.55 

100 1.57 0.13 1.71 

Remark From Table 5.5.5-2 From Table 5.5.5-3   

 
 Scenario 2 with presence of Hin Kong Power Plant  

  Runoff analysis in case of presence of Hin Kong Power Plant, the analysis 
was divided into 2 parts, the same as in the case of current condition, i.e. the amount 
of runoff from the area outside the Hin Kong Power Plant and the amount of water 
runoff from the Hin Kong Power Plant area as shown in Table 5.5.5-5 and Table 5.5.5-
6. The results of the analysis of total runoff are presented in Table 5.5.5-7. 
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Table 5.5.5-5 
Analysis result on runoff volume outside Hin Kong Power Plant area (In case of presence Hin Kong Power Plant) 

Recurrence 
years 
(year) 

Rain 
concentration 

24 hr.,  
i (mm./hr.) 

Concrete area 
(A2 area of TECO Power Plant as in 

Figure 5.5.5-9) 
Seepage area 

(A1 area as in Figure5.5.5-9) 
Runoff volume,  

Q 
(m3/sec) Runoff coefficient, 

C 
Catchment area, A 

(km2) 
Runoff coefficient, C 

Catchment area, A 
(km2) 

5 4.9 0.85 0.07 0.25 2.41 0.91 
10 5.8 0.85 0.07 0.25 2.41 1.07 
15 6.3 0.85 0.07 0.25 2.41 1.17 
25 6.9 0.85 0.07 0.25 2.41 1.28 
50 7.7 0.85 0.07 0.25 2.41 1.42 
100 8.5 0.85 0.07 0.25 2.41 1.57 
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Table 5.5.5-6 
Analysis result on runoff volume from Hin Kong Power Plant area (In case of presence of Hin Kong Power Plant) 

 

Recurrence 
years 
(year) 

Rain 
concentration 3 

hr.,  
i (mm./hr.) 

Concrete area 
 (After constructing Hin Kong Power 

Plant) 

Seepage area 
 (After constructing Hin Kong Power 

Plant) Runoff volume,  
Q 

(m3/sec) Runoff coefficient, 
C 

Catchment area, 
A 

(km2) 

Runoff coefficient, 
C 

Catchment area, 
A 

(km2) 
5 33.0 0.85 0.11 0.25 0.07 1.04 
10 38.9 0.85 0.11 0.25 0.07 1.22 
15 41.6 0.85 0.11 0.25 0.07 1.31 
25 46.2 0.85 0.11 0.25 0.07 1.46 
50 51.7 0.85 0.11 0.25 0.07 1.63 
100 57.1 0.85 0.11 0.25 0.07 1.80 
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Table 5.5.5-7 
Results of the analysis of runoff from all catchment areas (in case of presence of 

Hin Kong Power Plant) 

Recurrence 
period 
(year) 

Runoff volume 
outside the power 

plant  
(m3/s) 

Runoff volume from the 
power plant area  

(m3/s) 

Total runoff 
volume  
(m3/s) 

5 0.91 1.04 1.95 
10 1.07 1.22 2.30 
15 1.17 1.31 2.48 
25 1.28 1.46 2.73 
50 1.42 1.63 3.05 
100 1.57 1.80 3.37 

Remark From Table 5.5.5-5 From Table 5.5.5-6   
 
 3) Assessment of the drainage capacity of the drainage canal on the north 
side of the power plant  
    The drainage capacity of the drainage canal on the north of the 
power plant can be calculated from the Manning's Equation as follows:  
 
   Q = 1 AR 2/3 S1/2    equation 1 
       N 
 
 Where: Q  is the drainage rate (cubic meters (m3) /second) 
   n is the roughness coefficient of drainage canal, which is a concrete 
slab canal, n equals to 0.020 (Figure 5.5.5-10) 
   A is the flow cross-section area (square meter (m2)), equals to 8.75 m2  
   R is the hydraulics radius (meter) calculated from A/P 
   P is the wet border (meter) is the length of the canal surface in contact 
with water, equals to 8 m (Figure 5.5.5-10) 
   S is the canal slope, approximately 1:20,000 
 
  From Equation 1, the drainage capacity of the canal north of the power  
plant equals to 3.28 cubic meters (m3) /second. 
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Figure 5.5.5-10  Section view of drainage pond in power plant area 
 
  Based on the results of the calculation of drainage capacity of the drainage 
canal and the amount of runoff at various recurrence years analyzed in Table 5.5.5-4 and 
Table 5.5.5-7, the overflowing volume of the drainage canal was calculated as shown in 
Table 5.5.5-8.  
 

Table 5.5.5-8 
Amount of water overflowing from the drainage pond at recurring years 

 

Recurrence 
period 
(year) 

Amount of 
water able to 
be drained 
(m3/sec) 

Current 
In case of presence of Hin Kong 

Power Plant 

Total runoff 
volume 
(m3/sec) 

Amount of 
overflowing water 

from drainage 
pond 

(m3/sec) 

Total runoff 
volume 
(m3/sec) 

Amount of 
overflowing water 

from drainage 
pond 

(m3/sec) 

5 3.28 0.98 No overflow 1.95 No overflow 

10 3.28 1.16 No overflow 2.30 No overflow 

15 3.28 1.26 No overflow 2.48 No overflow 

25 3.28 1.39 No overflow 2.73 No overflow 

50 3.28 1.55 No overflow 3.05 No overflow 

100 3.28 1.71 No overflow 3.37 0.09 

 

   From Table 5.5.5-8, it was found that the drainage canals on the 
north side of the power plant is able to handle runoff in the case of current conditions 
at the 100  recurrence year without overflowing of the drainage canal. In the case of 

Hin Kong Power Plant area 

Catchment area 
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having the Hin Kong Power Plant at the 100recurrence year, the runoff volume was 3.37 
cubic meters (m3) /second, slightly more than the capacity of the drainage canal of only 
0.09 cubic meters (m3) /second only. 
 
   Based on the amount of water that flows from the drainage canal 
at the various recurrence years in Table 5.5.5-8, it can be analyzed as the flood depth 
caused by rain in undrained areas as follows:  
 
   Q = 1 AR 2/3 S1/2    equation 2 
       N 
 

  Determine the cross-sectional of flood area A as a rectangle. Therefore, 
the equation can be rearranged as follows:  
 
 
  Q = 1  A   A   2/3  S 1/2 
     n       P 
 
 
 
  Q = 1 ( H x L)    H x L    2/3  S 1/2    equation 3 
     N              2H + L  
 
 
 Where: Q  is the overflow volume from the drainage canal 
     (cubic meters (m3) /s) as shown in Table 5.5.5-8 
   n is the roughness coefficient of drainage canal, which is 

    a floodplain with plants, n equals to 0.200  
   H is the flood depth (meter) 
   L is the width of the catchment area (meter), which is 

500      m as shown in Figure 5.5.5-11 
   S is the area slope, approximately 1:20,000  
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   From Equation 3 , the potential flood depths that may occur in 
the area of the power plant at various recurrence years can be analyzed as shown in 
Table 5.5.5-9. 
 

 
Figure 5.5.5-11  Section view of flooding area from water overflowing out of 

drainage pond 
 

Table 5.5.5-9 
Height of flooding area in case of the presence of Hin Kong Power Plant 

  

Recurrence 
year  

(year) 
 

Overflow 
volume from 
the drainage 

canal 
(m3/s) 

Manning 
n 

Slope of 
the area 

Length of 
the flood 
area (m) 

Depth of flood 
(m) 

5 No overflow 0.200 1 : 20,000 - No flood 
10 No overflow 0.200 1 : 20,000 - No flood 

15 No overflow 0.200 1 : 20,000 - No flood 

25 No overflow 0.200 1 : 20,000 - No flood 

50 No overflow 0.200 1 : 20,000 - No flood 

100 0.09 0.200 1 : 20,000 500 0.011 
 
  

Flooded area section view 

Dranaige canal 
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  From Table 5 . 5 . 5 - 9 , it was found that in the case of presence of Hin 
Kong power plant at a recurrence cycle of 5 years, 10 years, 15 years, 25 years, and 50 
years, there will be no impact on flooding due to overflowing of the drainage canal but 
at the 100  recurrence years, the height of the flood level is 0 . 0 1  meter above the 
drainage canal, which is a negligible flood height.  
 
  3) Drainage and water retention guidelines in the power plant area  
   From the analysis of the flooding from the rainfall in the area, it was 
found that the construction of the Hin Kong Power Plant causes the seepage area to be 
reduced of about 113,000 square meter (m2) from changing the area into concrete, which 
increases the amount of runoff. Therefore, in order to prevent problems that may affect 
the community, the Project has considered a rainfall retention pond in the Project that can 
support the accumulated rainfall continuously for one day (based on the intensity of rain 
at the 25 recurrence years). 
 
   For rainwater in the Project area that is not contaminated, i.e. covered 
and road areas, from the survey and preparation of the contour line, the Project has 
used in the design and construction. The rainwater that falls in the project area will be 
collected into a rain drainage gutter (Figure 5.5.5-12), which is a concrete track on the 
side of the power plant. The drainage system has the direction of water flow according 
to the slope of the area. Rainwater will be collected into two retention ponds. The 
Project has divided the catchment area into 2 areas: upper and lower areas. Details are 
as follows: 
   (a)  Retention pond No.1 has a capacity of 13,240.57 cubic meters (m3)  
to accommodate the rainwater in the lower part of the Project area, including the electricity 
generation process area and office building area, and 
   (b) Retention pond No. 2 has a capacity of 1,634.43 cubic meters (m3) 
to accommodate the rainwater in the upper part of the Project area, including the water 
treatment and the holding ponds areas. 
 
 Details of the calculation of the size of the retention ponds can be calculated using 
the Rational Method as follows: 
From the equation  Q = 0.278 x 10-6 CIA 
 
   where  Q = flow rate (m3/sec) 
      C = flow coefficient   
      I = rain concentration (millimeter/hour) 
      A = water retention area (square meter (m2) )
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Figure 5.5.5-12  Project’s Rain drainage system 

Rain water drainage pipe connecting to 

drainage system in front of the project 

Rain water drainage pipe connecting to 

drainage system in front of the project 
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Table 5.5.5-10 
Amount of runoff from rain in 25 year recurrence period at Hin Kong Power Plant area 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C calculation from upper 
area 

Concrete 
area 

Seepage area  
C calculation from lower 

area 
Concrete area Seepage area 

Area’s size ( m2) 0 49,793  Area’s size ( m2) 112,996 19,187 
C value 0.85 0.25  C value 0.85 0.25 

Average C value 0.25  Average C value 0.76 

C 

เฉลีย่

ความลกึน ้าทา่สะสม

 (มม.)

ขนาดพื นที ่

(ตรม.)

ปริมาณน ้าทา่ 

(ลบม.)

C 

เฉลีย่

ความลกึน ้าทา่สะสม

 (มม.)

ขนาดพื นที ่

(ตรม.)

ปริมาณน ้าทา่ 

(ลบม.)

0.0 0.0 0.0 0.0 0.25 0.0 49,793 0 0.76 0.0 132,183 0 0

0.25 15 202.4 25.3 0.25 6.3 49,793 315 0.76 19.3 132,183 2,551 2,866

0.5 30 177.6 69.7 0.25 17.4 49,793 868 0.76 53.2 132,183 7,028 7,895

0.75 45 139 96.5 0.25 24.1 49,793 1,202 0.76 73.6 132,183 9,734 10,936

1 60 119 111.6 0.25 27.9 49,793 1,389 0.76 85.1 132,183 11,255 12,645

2 120 70.4 129.8 0.25 32.5 49,793 1,616 0.76 99.1 132,183 13,093 14,709

3 180 46.2 141.8 0.25 35.4 49,793 1,765 0.76 108.2 132,183 14,298 16,063

6 360 24.1 143.6 0.25 35.9 49,793 1,787 0.76 109.5 132,183 14,480 16,267

12 720 12.9 149.5 0.25 37.4 49,793 1,861 0.76 114.0 132,183 15,072 16,933

24 1440 6.9 159.9 0.25 40 49,793 1,991 0.76 122.0 132,183 16,129 18,120

30 1800 165.3 0.25 41.3 49,793 2,057 0.76 126.1 132,183 16,668 18,725

36 2160 165.3 0.25 41.3 49,793 2,057 0.76 126.1 132,183 16,668 18,725

พื นทีค่อนกรีต พื นทีซึ่มน ้า พืน้ทีค่อนกรีต พืน้ทีซึ่มน้้ำ

ขนาดพื นที ่(ตร.ม.) 0 49,793 ขนำดพืน้ที ่(ตร.ม.) 112,996 19,187

ค่า C 0.85 0.25 ค่ำ C 0.85 0.25

ค่า C เฉลีย่ ค่ำ C เฉล่ีย

ฝนไมต่กเพิม่

ค้านวณค่า C พื นทีต่อนบนของโครงการ ค้านวณค่า C พื นทีต่อนบนของโครงการ

ปริมาณน ้าทา่

ทั งหมด (ลบม.)

0.25 0.76

พื นทีต่อนบนของโครงการ พื นทีต่อนลา่งของโครงการเวลา

(ชม.)

เวลา

(นาท)ี

ความเข้มฝน

สะสมทีร่อบ 25 ปี

 (มม.)

ความเข้มฝน

ทีร่อบ 25 ปี 

(มม./ชม.)
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  Analysis of the size of the retention ponds in case of water discharge from 
the power plant equal to the current condition case and from excess water considered 
the discharge rate that can be released outside the power plant and the amount of 
water that must be retarded in the power plant area are shown in Table 5.5.5-11 and 
Table 5.5.5-12. 
 

Table 5.5.5-11 
The drainage rate that can be discharged outside the power plant in case that 

water discharge from the power plant is equal to the current condition 
 

Recurrence 
year 

(year) 

Total runoff 
volume in the 

current condition 
(m3/s) 

Runoff volume 
outside the power 

plant 
(m3/s) 

 

Discharge rate 
(m3/s) 

 
5 0.98 0.91 0.07 
10 1.16 1.07 0.09 
15 1.26 1.17 0.09 
25 1.39 1.28 0.11 
50 1.55 1.42 0.13 
100 1.71 1.57 0.14 

 
Table 5.5.5-12 

Excess runoff water that must be stored in the retention ponds in the case of 
water discharge from the power plant equal to the current condition  

Table 5.5.5-12 (cont) 
Time 
(h) 

 

Total runoff 
volume 

(m3) 

Discharging rate 
(m3/s) 

 

Discharge 
volume 

(m3) 

Store volume 
(m3) 

0 0 0.11 0 0 
0.25 2,866 0.11 99 2,767 
0.50 7,895 0.11 198 7,697 
0.75 10,936 0.11 297 10,639 

1 12,645 0.11 396 12,249 
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Table 5.5.5-12 (cont) 
Time 
(h) 

 

Total runoff 
volume 

(m3) 

Discharging rate 
(m3/s) 

 

Discharge 
volume 

(m3) 

Store volume 
(m3) 

2 14,709 0.11 792 13,917 
3 16,063 0.11 1,188 14,875 
6 16,267 0.11 2,376 13,891 
12 16,933 0.11 4,752 12,181 
24 18,120 0.11 9,504 8,616 
30 18,725 0.11 11,880 6,845 
36 18,725 0.11 14,256 4,469 
42 18,725 0.11 16,632 2,093 
48 18,725 0.11 19,008 - 

 
   From Table 5.5.5 -12 , it was found that in the case of water discharge 
from the power plant equal to the current condition which will not affect the drainage 
surrounding the power plant area, the discharging rate is 0.11 cubic meters (m3)  per second 
and takes about 48 hours to drain the water. The retention ponds must store excess water 
of at least 14,875 cubic meters (m3)  (for the retarding of rain in a period of 3 hours). Details 
of the Project water retention can be divided as follows: 
 
   (a)  Retention pond No.1 has a capacity of 13,240.57 cubic meters (m3)  
(50 meter width, 117 meters length, and 1.1 meters depth, store water at the depth of 0.8 
meter and 0.3 meter free board), and 
   (b) Retention pond No.2 has a capacity of 1,634.43 cubic meters (m3)  
(74 meter width and 0.8 meters depth, store water at the depth of 0.5 meter and 0.3 meter 
free board) (cross-sectional diagram of the retention ponds are presented in Figure 5.5.5-13). 
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Figure 5.5.5-13  Section view of rainwater retarder pond No.1 and No.2 

(water level) 

(pond level) 

(pond level) 

(water level) 
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   The drainage of rainwater from the retention ponds of the Project can 
be divided into 2 patterns: the water in the retention pond No.2 will be drained into the 
raw water well near the retention pond for use in the Project. Water in the retention pond 
No.1 will be drained after the rain has stopped to prevent problems with the water carrying 
capacity of the neighboring areas. However, in the current conditions, most of the Project 
area has sufficient capacity with the current condition, the Project will store excess rainwater 
that falls within the Project area for one day.  
 
   For the principle of draining the water outside the Project, it will be 
drained from the retention pond No.1 through the floodgate. The Project selected to use 
concrete pipes with a diameter of 1 .2  meters and a slope of 0 .002 , water is discharged 
outside the Project with a flow rate of 0.11 cubic meters (m3) /second, which will be able 
to drain the water completely within 48  hours. Considering the condition of the drainage 
canal on the north, found that it is a concrete paving canal with the bottom width of one 
meter, the top width six meters, and the depth of 2.5 meters. 
 
   However, during the current rainy season, the drainage canal on the 
north side of the power plant can support the amount of runoff in the current situation 
without overflowing the drainage canal. With the presence of Hin Kong Power Plant, it 
will have runoff of 3.37 cubic meters (m3) /second, which is slightly greater than the 
water carrying capacity of the drainage canal, of only 0.09 cubic meters (m3) /second 
(considering the intensity of rain at the 100 recurrence years). The height of the flood 
level above the drainage canal is 0.01 meter, it is a small flood height, which is not 
significant. Considering that the recurrence year of 5 years, 10 years, 15 years, 25 years, 
and 50 years indicate that there will be no flood effects from the overflowing water 
canal.  
 
   In this regard, the Project has submitted the documents for drainage 
permission to the responsible agency (Appendix 2-10). 
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Recurrence 
period 

(ปี) 

Amount of 
water able to 
be drained 
(m3/sec) 

Current 
In case of presence of Hin Kong 

Power Plant 

Total runoff 
volume 
(m3/sec) 

Amount of 
overflowing water 

from drainage 
pond 

(m3/sec) 

Total runoff 
volume 
(m3/sec) 

Amount of 
overflowing water 

from drainage 
pond 

(m3/sec) 

5 3.28 0.98 No overflow 1.95 No overflow 

10 3.28 1.16 No overflow 2.30 No overflow 

15 3.28 1.26 No overflow 2.48 No overflow 

25 3.28 1.39 No overflow 2.73 No overflow 

50 3.28 1.55 No overflow 3.05 No overflow 

100 3.28 1.71 No overflow 3.37 0.09 

 
  4) Summary of the analysis of the flood and drainage of the power 
plant   
   Hin Kong Power Plant has the original ground level of approximately 
+14.50 meter MSL which is not affected by floods that overflowed the Mae Klong River. 
However, it may be affected by the flooding in the area surrounding the power plant. At the 
100  recurrence years, the height of the flood level above the drainage canal is only 0.01 - 
0.03 m which is considered insignificant. 
   However, the construction of the Hin Kong Power Plant reduced the water 
seepage area by changing it to a solid concrete area of approximately 113,000 square meter 
(m2). This will increase the amount of runoff. The Project has set up water retention ponds in 
the power plant area to prevent the impact of flooding on the surrounding area. The Project 
will build the retention pond in the upper area with a capacity of not less than 1,634.43 cubic 
meters (m3)  (excluding free board) and the retention pond in the lower area with a capacity 
of not less than 13,240.57 cubic meters (m3) (excluding free board). The total water retention 
ponds capacity is not less than 14,875 cubic meters (m3)  (excluding free board), which can 
support at least 3 hours of rainwater that falls in the Project area.  
 
   Therefore, the impact on drainage flood prevention system during the 
construction and operation periods of the Project is expected to occur at a moderate level. 
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Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

2 1 3 (3) = 1 2 3 medium 
 
  However, if in the rainy season the communities surrounding the power 
plant are affected by the rainwater drainage, the Project will coordinate with local 
authorities to expedite corrective action.  
 
5.5.6 Impact on agriculture  
 In the impact assessment on agricultural crops, the Consultant considered the 
opportunity that the surrounding agricultural areas will be affected by the operation of 
the Project, it was found that the operation of the Project will discharge wastewater 
into the Mae Klong River. Most of them are from the cooling tower system which is 
classified as low contaminated wastewater. The Project has retention ponds that can 
hold water for one day and an emergency wastewater pond (one day water storage). 
Considering of the waste management found that the Project does not dispose of waste 
by landfill which will contaminate the soil in the farmland. For the air pollution impact 
of the Project, due to the burning of natural gas fuel the main pollutant is the emission 
of nitrogen oxides (NOx). 
 
 (1) Change of agricultural land  
  The construction of the Project does not affect the change in agricultural areas. 
Since the Project is located in an empty area of the TECO Power Plant, it does not affect the 
area outside the project. 
 
 (2) Impacts of water use for agricultural areas  
  The Project uses water from the Mae Klong River. From the water balance 
analysis, it was found that in the current condition, although the Hin Kong Power Plant 
has not yet been developed, in the year of drought, the remaining water content for 
ecological preservation is lower than the criteria set by the Royal Irrigation Department. 
This is because the amount of water released from the Mae Klong Dam was lower than 
the amount of ecological preservation water to push the saltwater according to the 
measures set by the Royal Irrigation Department. However, there is no effect on water 
use in other activities. When the Hin Kong Power Plant is developed, the water demand 
is only 11.54 million cubic meters (m3) /year, or only 0.16% of the annual average water 
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volume. In the worst case (the water flowing to the side of the Mae Klong River is not 
considered) the water shortage increased from the current condition without power 
plant development, only about 0.02% - 3.54% of the runoff volume. This is the lack of 
water to preserve the ecosystem to push the saltwater, but it does not have any effect 
on water use for agriculture, livestock, consumption, tourism, and industrial purposes. 
However, the current Mae Klong River water management is carrying out by the Royal 
Irrigation Department according to the water allocation plan. The Project will comply 
with the conditions or requirements of the relevant government agencies. When the 
ministerial regulations or a notification of Department of Water Resource are issued, the 
Project shall continue to apply for permission to use water in accordance with the 
relevant laws. 
 
 (3) Impact from wastewater  
  Wastewater generated during the operation period of the Project is 
mainly due to drainage from the cooling tower system which is considered to be water 
with low contamination. The Project has a holding pond in the Project that can hold 
water for one day and an emergency wastewater reservoir (can retain wastewater for 
one day) if the wastewater quality does not meet the effluent standard. Before 
discharging wastewater, there will be a continuous water online quality monitoring 
system to measure the temperature, pH, and electrical conductivity (to determine total 
dissolved solids) to maintain the wastewater quality according to the notification of the 
Department of Industrial Works before discharging into the Mae Klong River. In addition, 
the Project shall monitor wastewater quality at the before and after the discharge point 
with a frequency of every six months. Therefore, the impact on farmers using the water 
in Mae Klong River is expected to occur at a low level. 
 
 (4) Impact of air pollution on plants  
 
  1)  Information of types of plant and problems  
    The Consultant has compiled data from the environmental impact 
assessment report of the Ratchaburi World Cogeneration Project of Ratchaburi World 
Cogeneration Company Limited locates in Photharam District, Ratchaburi Province. Details 
are presented in Table 5.5.6-1. as follows. 
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Table 5.5.6-1 
Details on the type of plant in the study area, Potharam district, and problem 

(From the study done by the consultant company in B.E. 2555 (2012)) 
 

Type of plant 
Respondent 

(person) 
Problem Expected cause 

Banana 4 Yellow leaves from the top to 
bottom, leaves dry out, and 
eventually die  

Soil degraded, pests, 
climate change  

Orchid 1 Leaf fall, fungus on flowers  Climate change 

Rice 8 Mealybug 
Yellow leaves and burnt leaves  
Curly leaves  
Grow slowly 
Declining of yield 
 

Pest 
Climate change 
Pollution and chemicals 
from industries 

Corn 5 seeds in the pod are not full 
Yellow leaves, many pests  
Rhizomes dry out quickly  

Pest 
Climate change 
Pollution and chemicals 
from industries 

Bean 1 Dry leaves, do not grow  Pollution and chemicals 
from industries 

Lotus 2 Black stalk, dry leaves, black 
petal  

Pollution and chemicals 
from industries 

Pandan 1 Leaves burn Pollution and chemicals 
from industries 

Homegrown vegetable 7 Wing bean: Leaves burn 
Star gooseberry: Yellow leaves, 
small spots  
Betel Vine: Back flower 
Chili: rotten seed, grow slowly  
Gac: Insect piercing fruit, black 
leaves, not producing fruit 

Climate 

Lime, kaffir lime  2 Leaves burn due to rain, grow 
slowly  

Pollution and chemicals 
from industries 

Manila tamarind  5 The flower has a sticky black 
substance, yellow neck of the 

Pest 
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Type of plant 
Respondent 

(person) 
Problem Expected cause 

stalk, the top is burnt, the leaves 
are black like burnt, dry, dead 
leaves, rotten of fruit  
Usually have impacts after rain 

Pollution and chemicals 
from industries 

Coconut 4 Yellow spots on the fruit, yellow 
leaves, declining yield, grow 
slowly, die 

Pest 
Pollution and chemicals 
from industries 

Ornamental flowers 2 Dry and burn leaves 
Grow slowly 
 

Climate change 

Pummelo 1 Fruit fallout even is not ripe yet  Climate change 

Sugarcane 5 Has less juice, taste is not sweet 
Dry and damaged leaves 
 

Climate change 
Pollution and chemicals 
from industries 

Total 53   

Source : Environmental Impact Assessment report by Ratchabuuri World Cogeneration Project of 
Ratchaburi World Cogeneration Co.,Ltd, B.E. 2555 (2012) 
 
  2)  Operation of the Project that may affect agricultural factors  
    The occurrence of impact or damage to plants due to air pollutants 
generally depends on a number of factors which can be divided into 3  important issues as 
follows: 
 

Plant Exposure to pollutant Environment/care 
- Type of plant 
- The stage when plants 
grow while being 
exposed to pollutants  

- Type of pollutants 
-  Duration and number of 

exposure  
- Dose and concentration  

- Area characteristic 
- Climate conditions 

(temperature, moisture, 
wind direction, wind speed, 
etc.)  

- Soil characteristic 
- How to control the 

cultivation, fertilization/ 
water  
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    The factors related to activities of the Project is pollution exposure. 
The impact of air pollutants on plants varies according to the pollutant type. The main 
pollutants emitted from the Project stack is nitrogen oxides. The pollutant that can cause 
severe impact on plants is nitrogen dioxide (NO2). It is classified as moderately toxic gas, 
meaning the concentration of the pollutant in the parts per billion (ppb) to part per million 
(ppm) can damage plants. 
 
   It is generally known that the degree of plant damage depends on the 
amount of exposure, pollutants, climate, duration, and so on, with more damage occurring 
during the day than at night, which is the time when plants have photosynthesis activities. 
Because it is the time with high humidity and the stomata is open enough. 
 
  3)  Review of data on the impact of various pollutants on plants  
    There are two pathways for pollutants to penetrate plants as 
follows:  
 
    -  Direct adhering to the plant surface or is it absorbed through the 

leaves (absorption into the stem through the leaf surface), and  
    - Indirect absorption through roots due to contaminated soil or water 

(root reabsorption). Normally, direct contamination through 
leaves is more damaging than indirect reabsorption.  

 
    There is a theory suggests that the primary pathway of infiltration of 
air pollutants is through the stomata in the front or back of the angiosperm's green leaves 
(typically 50 -300  stomata per one square millimeter (mm2)). The stomata structure is a 
small gap formed by two cells around the stomata. The amount of opening of these cells 
changes with the internal pressure of the plant. At night, the stoma is almost completely 
closed and open in daytime due to sunlight and gas exchange. In addition, the opening 
depends on the amount of water inside the stem to adjust the amount of transpiration as 
well. The plants take the CO2 in the air through the stomata and then perform 
photosynthesis using water absorbed through the roots and sunlight to form hydrocarbons. 
If the stomata are open while gaseous pollutants or mist particles or aerosols are smaller 
than microns in diameter, it can easily enter the inside of the plant's leaves. Besides the 
infiltrating through stoma, soot and dust generally can cause a negative effect by adhering 
to the surface of the leaf as well. 
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    The damage to plants due to air pollution is divided into visible and 
invisible damage to the eyes as follows: 
    (a) Damage that can be observed by the eyes can be divided into 
3 types:  
     a)   Acute damage is defined as having high concentrations of 
pollutants (typically higher than part per million) that are discharged from source to remain 
in farmland or forest within a short period of time. It causes an adverse effect to plants 
growing in that area which all the plants must be because they won’t grow after that and 
the damages is unrecoverable.  The leaves show severe symptoms of chlorosis (turning pale 
yellow) or nechlosis (cell and tissue death). 
     b)   Chronic damage is defined as plants expose to when low 
concentrations of pollutants, generally those that are less than parts per million. It causes 
an adverse effect to abnormal growth conditions. Observable signs include slightly yellowing 
of leaves. If left, it can cause total damage. Damage due to air pollution in the suburbs is 
most likely the case. 
     c)  Combined damage is defined as a case where both the acute 
and the chronic damage as mentioned above.  
 
    (b) Invisible damage is defined as cases where the plant has 
absorbed very low concentrations of pollutants. It is generally a concentration in parts per 
billion (ppb). Observable symptoms such as leaves damage is not visible. Rather, they do 
physical and biochemical damages in a way that slows the plants growth. Later, it may affect 
the amount of harvest. There is no theory yet to determine if this invisible damage exists. 
However, phenomena such as the narrowing of the tree ring is likely an indication of invisible 
damage. 
 
    Characteristics of the damage caused by air pollution  
    Critical pollutants related to the Project activities have a distinctive 
feature of plant damage. The distinguishing characteristics of plant leaf anomalies by type 
of air pollutant are shown in Table 5.5.6-2 and Table 5.5.6-3. How plants show damage 
symptoms can be used to identify types of air pollutants. The main characteristic of the 
damage caused by the significant air pollutants, NO2 , leaf damage, is similar to that of SO2 . 

NO also damages plants to the same extent with NO2. 
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Table 5.5.6-2 
Characteristics of plant damage by air pollutants 

 
Air pollutant Concentration/time Damage area Damage characteristic 

NO2 2.5 ppm 4 hr Leaf White and brown between the 
leaf veins and spots of irregular 
shape  

 Source : Industrial Factory’s 256Air Pollution System Treatment Textbook pg 1-23, 
B.E. 2547 (2004) 
 

Table 5.5.6-3 
Distinctive features of abnormalities on leaf due to air pollution 

 

Air pollutant 

Specks between the leaf’s 
vein 

 small dots/specks on leaf’s 
surface 

NO2 Found occasionally Found frequently 
 
  The sensitivity of plants to air pollutants typically differ by plant type. 
However, they also differ in nature and range of growth. In addition, the nature of leaf 
damage, such as speckling and the rate of decline in agricultural yield, is not necessarily 
proportionate. Especially second-season rice, grains, and fruits which want to harvest the 
fruits, damage during the flowering period can significantly reduce the harvesting yield. 
 
  4)  Assessment of the level of impact from the Project activities  
    From the assessment of air quality impacts by the mathematical 
model from the Project's emissions, in scenario 4, the Project pollution sources are 
forecasted in the case of operating at full load (100%) capacity, uses natural gas as fuel, it 
was found that the highest 1-hour average concentration of nitrogen dioxide (NO2) from the 
model was 280.70 micrograms/ cubic meters (m3)  (occur in April) at coordinates 576000E, 
1496500N at Khao Khrok, about 3.5 kilometers west of the Project (Figure 5.5.6-1). The 
highest 1-year average concentration of nitrogen dioxide (NO2) was 3.21 micrograms/ cubic 
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meters (m3), at coordinates 583250E, 1493500N at Khao Ngam, 3.4 kilometers southeast of 
the Project (Figure 5.5.6 -2). Based on scenario 5, the Project pollution sources are 
forecasted in the case of operating at full capacity, full load (100%) capacity, uses diesel as 
fuel, it was found that the highest 1-hour average concentration of nitrogen dioxide (NO2) 
from the model was 205.90 micrograms/ cubic meters (m3)  (occur in December) at 
coordinates 583000E, 1501000N, Khao Chang Kham, approximately 4.5 kilometers northeast 
of the Project (Figure 5.5.6-3). The highest 1-year average concentration of nitrogen dioxide 
(NO2) was 2.74 micrograms/ cubic meters (m3), at coordinates 583250E, 1493500N at Khao 
Ngam, 3.4 kilometers southeast of the Project (Figure 5.5.6 -4). 
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Figure 5.5.6-1  Lines showing concentration of Nitrogen Dioxide gas on 1 hour average 

in case of Full Load (natural gas) 
 
 
 

Symbol

s 

Project Site Location of highest concentration 280.70 microgram/ m3 
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Figure 5.5.6-2  Lines showing concentration of Nitrogen Dioxide gas in 1 year average   

in case of Full Load (natural gas) 
 
 
  

Location of highest concentration 3.21 microgram/ m3 Project Site Symbol
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Figure 5.5.6-3  Lines showing concentration of Nitrogen Dioxide gas in 1 hour average 
of operating under emergency case (using diesel oil) 

 
 
 
 

Symbol
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Project Site Location of highest concentration 205.90 microgram/ m3 
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Figure 5.5.6-4 Lines showing concentration of Nitrogen Dioxide gas in 1 year average 

of operating under emergency case (using diesel oil) 
 
 

Location of highest concentration 2.74 microgram/ m3 Project Site Symbol
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     When considering the reference values in the textbook of air 
pollution treatment systems of the Department of Industrial Works (2007), mentioning the 
nature of crop damage arising from exposure to 2.5 ppm (4,703 micrograms/ cubic meters 
(m3)) of nitrogen dioxide in a 4-hour period, it will cause effects on leaves with white and 
brown between the leaf veins and irregularly shaped spots on leaves. 
 
     In this regard, the Consultant adjusted the average 1 - hour 
concentration obtained from the model to the mean of 4-hour average by using the 
correlation equation between average concentration of pollutants and average time (Wark, 
K and C, Wamer, 1981. Air Pollution: Origin and Control, 2 nd Edition, Harper Collins 
Publishers.). 
 

(C1/C2) = (t2/t1)n 

 
   Where C1 and C2) = average concentration at time t1 and t2 (minute)  
               n = constant value equals to 0.17 -0 .20  (used 0 .20 

because it has the highest severity case estimate  
 
     From the calculation with the above equation, the case of using 
natural gas, plants will be exposed to nitrogen dioxide with the 4-hour average 
concentration of 212.73 micrograms/ cubic meters (m3) at the observation point at Khao 
Khrok. In the case of using diesel, the highest concentration is 156.04 micrograms/ cubic 
meters (m3) at Khao Chang Kham. The values are within the recommended criteria (2 .5 
ppm or 4 ,703  micrograms / cubic meters (m3)) . It can be drawn that plants in the study 
area will be exposed to non-destructive levels of nitrogen gas. 
   However, nitrogen dioxide is considered to have moderate 
phytotoxicity, according to a study of the World Health Organization (WHO) that set 
recommended values for long-term exposure to nitrogen oxides (WHO Air Quality Guideline: 
Limit, Standard Values and Recommendations for Nitrogen Dioxide Pollution in Air). The 
recommended value for 1-year average concentration is 30 micrograms/ cubic meters (m3). 
It is a safe value for vegetation protection and is a level that does not affect plants that are 
very sensitive to the environment. It was found that the highest air quality impact assessed 
from the natural and diesel fuel were 3.21 and 2.74 micrograms/ cubic meters (m3), 
respectively. These values are within the WHO's recommended safe limits. In addition, the 
maximum concentration will be occurred in mountainous areas covered with perennial 
vegetation, so the surrounding agricultural areas were affected below this point. The 
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surrounding agricultural area has the highest annual average concentration of not higher 
than 5 micrograms/ cubic meters (m3). Therefore, the impact is expected to occur at a low 
level. 
 
  5)  Contamination of soil and surface water source that used for 
agriculture  
    The Project's air pollution emission has no direct impact on soil and 
rainwater quality. This is because the impact of the emitted pollutants is within the standard. 
For pollutants that may accumulate and affect soil and water quality is sulfur dioxide. The 
Project has a very low amount of sulfur dioxide emission and the impact of the Project is 
also very low. 
    For the operation of the Project, although the majority of the Project 
wastewater is low contamination, it will be kept in the pond for quality inspection before 
discharging into the Mae Klong River. However, most people are concerned about this issue, 
so the Project has required the people and organizations to participate in the monitoring 
through a tripartite committee process, including regular presentation of environmental 
management information of the Project to different sectors. 
 
  Therefore, the impact of nitrogen dioxide on plants is expected to occur at 
a low level.  
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 2 (2) = 2 1 2 low 
 
  Although the operational activities of the Project are assessed as being 
low, but to prevent the consequences that may occur, therefore, the Project proposed 
environmental impact prevention and mitigation measures and environmental impact 
monitoring program as well as safety regulations to be strictly implemented. 
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5.6 Quality of life values 
 
5.6.1 Impact on socio-economic conditions 
 For the conceptual framework of the socio-economic impact assessment to 
adopt environmental impacts prevention and mitigation measures and environmental 
impact monitoring program are presented in Figure 5 . 6 . 1 - 1 . The socio-economic 
impacts that arise from the Project from the survey of seven groups of and from 
collecting data in the study area of the Project, Socio-economic impacts can be divided 
into positive and negative impacts. Later, the evaluation results were considered in the 
formulation of the measures to prevent and correct the consequences. 
 
 The assessment of socio-economic impact was done to set environmental 
impacts prevention and mitigation measures and environmental impact monitoring 
program of the Project. The maximum number of workers in the construction period is 
3,000 people and the maximum workforce during the operation period is 60 people. 
 
 (1) Socio-economic condition of people in the study area 
  From the collection of basic socio-economic data of the study area, there 
are 8 groups of stakeholders, including 1 )  government agencies, 2 )  educational 
institutions, 3) religious sanctuaries, 4) groups of water users in the area, 5) groups that 
may be affected by the construction of the raw water pipeline of the Project, 6 ) 
community leaders, 7) group of close range 0-100 meters, and 8) household. A total of 
847 questionnaires were included. According to a survey of 743 households in the study 
area, the majority of the people in the study area were residents of the area. The main 
occupation is agriculture, followed by general employment. Overall, the quality of life 
of the people in the study area was at a good level. They have access to basic state 
services, have good health, water sources, drinking water are of good quality and has 
adequate supply. The source of drinking water is bottled/buckets water and the water 
source for other consumption comes from the village water supply system. For water, 
for agriculture, rainwater is used. Most of the environmental impact problems in the 
area are dust issues, followed by malodors and soot. 
 
 (2) Comments and concerns about the Project  
  From a survey of 8 stakeholder groups (1 ,317  examples), opinions and 
concerns can be summarized as shown in Table 5 . 6 . 1 - 1  which can be described as 
follows: 
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Table 5.6.1-1 
Summarization of target group opinions on various aspects of the project 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount %

1)

-  Not informed 0 0.0 1 14.3 1 14.3 2 33.3 1 33.3 5 62.5 1 7.7 25 83.3 19 44.2 1 4.3 0 0.0 3 11.5 96 39.5 97 36.5 252 35.6

- Informed 5 100.0 6 85.7 6 85.7 4 66.7 2 66.7 3 37.5 12 92.3 5 16.7 24 55.8 22 95.7 28 100.0 23 88.5 147 60.5 169 63.5 456 64.4

5 100.0 7 100.0 7 100.0 6 100.0 3 100.0 8 100.0 13 100.0 30 100.0 43 100.0 23 100.0 28 100.0 26 100.0 243 100.0 266 100.0 708 100.0

2)

-  Growth in overall economy of the area 3 60.0 1 14.3 3 42.9 1 16.7 2 66.7 6 27.3 9 37.5 4 19.0 4 33.3 1 5.9 7 16.3 14 22.6 75 23.5 92 16.1 222 19.0

-  Create jobs and incomes for the community in the area 2 40.0 5 71.4 3 42.9 3 50.0 1 33.3 5 22.7 6 25.0 7 33.3 3 25.0 3 17.6 4 9.3 19 30.6 106 33.2 162 28.3 329 28.2

-  Local agencies receive more taxes regarding area's nurture/ maintanance 2 40.0 5 71.4 1 14.3 2 33.3 1 33.3 3 13.6 1 4.2 1 4.8 1 8.3 2 11.8 8 18.6 11 17.7 44 13.8 94 16.4 176 15.1

-  Have new power plant containing new technologies instead of the old power plant 4 80.0 3 42.9 1 14.3 2 33.3 1 33.3 2 9.1 3 12.5 3 14.3 1 8.3 1 5.9 5 11.6 6 9.7 20 6.3 74 12.9 126 10.8

- Have development funds around the power plant 2 40.0 4 57.1 2 28.6 2 33.3 1 33.3 3 13.6 4 16.7 2 9.5 1 8.3 9 52.9 16 37.2 8 12.9 36 11.3 91 15.9 181 15.5

-  Create stability / sustainability to the electric system in the local area 2 40.0 2 28.6 0 0.0 2 33.3 1 33.3 3 13.6 1 4.2 4 19.0 2 16.7 0 0.0 3 7.0 4 6.5 38 11.9 60 10.5 122 10.5

-  Others ( supporting community) 0 0.0 0 0.0 10.0 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 5.9 0 0.0 0 0.0 0 0.0 0 0.0 11 0.9

15 100.0 20 100.0 10 100.0 12 100.0 7 100.0 22 100.0 24 100.0 21 100.0 12 100.0 17 100 43 100 62 100 319 100 573 100 1167 100.0

3)

-  Worries about fuels used in production process 0 0.0 1 14.3 4 57.1 2 33.3 1 33.3 3 27.3 1 14.3 0 0.0 9 11.7 3 25.0 3 10.0 1 3.6 9 4.1 8 3.7 45 6.7

- Worries about water uses 1 20.0 1 14.3 2 28.6 0 0.0 0 0.0 1 9.1 0 0.0 2 25.0 9 11.7 2 16.7 1 3.3 2 7.1 9 4.1 11 5.0 41 6.1

-  Air pollution / dust particles 2 40.0 3 42.9 1 14.3 3 50.0 1 33.3 5 45.5 2 28.6 0 0.0 13 16.9 3 25.0 5 16.7 4 14.3 53 24.3 62 28.3 157 23.3

-  Disturbing smell 0 0.0 1 14.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 8 10.4 0 0.0 2 6.7 4 14.3 37 17.0 36 16.4 88 13.0

- Waste water 0 0.0 2 28.6 0 0.0 3 50.0 0 0.0 1 9.1 0 0.0 1 12.5 2 2.6 1 8.3 0 0.0 2 7.1 21 9.6 10 4.6 43 6.4

-  Disturbance noise 2 40.0 3 42.9 0 0.0 3 50.0 0 0.0 0 0.0 2 28.6 0 0.0 11 14.3 1 8.3 3 10.0 12 42.9 45 20.6 46 21.0 128 19.0

- Accidents from natural gas pipeline 0 0.0 3 42.9 0 0.0 2 33.3 1 33.3 1 9.1 0 0.0 0 0.0 3 3.9 0 0.0 1 3.3 1 3.6 19 8.7 13 5.9 44 6.5

- Traffic congestion 0 0.0 0 0.0 0 0.0 1 16.7 0 0.0 0 0.0 1 14.3 0 0.0 5 6.5 0 0.0 0 0.0 0 0.0 3 1.4 7 3.2 17 2.5

-  Theft / crimes 0 0.0 0 0.0 0 0.0 2 33.3 0 0.0 0 0.0 0 0.0 0 0.0 4 5.2 0 0.0 0 0.0 0 0.0 1 0.5 2 0.9 9 1.3

- Conflicts between community's citizens 2 40.0 2 28.6 0 0.0 2 33.3 1 33.3 0 0.0 0 0.0 0 0.0 5 6.5 1 8.3 2 6.7 0 0.0 3 1.4 5 2.3 23 3.4

-  Increase in foreign workers 1 20.0 1 14.3 0 0.0 0 0.0 1 33.3 0 0.0 0 0.0 0 0.0 3 3.9 0 0.0 4 13.3 0 0.0 7 3.2 5 2.3 22 3.3

-  Worries about integrity in the operation of the project 0 0.0 1 14.3 1 14.3 1 16.7 0 0.0 0 0.0 0 0.0 0 0.0 3 3.9 0 0.0 3 10.0 0 0.0 6 2.8 5 2.3 20 3.0

-  Increasing impatcs on health 0 0.0 3 42.9 0 0.0 2 33.3 1 33.3 0 0.0 1 14.3 0 0.0 2 2.6 1 8.3 5 16.7 2 7.1 5 2.3 9 4.1 31 4.6

- Others 0 0.0 1 14.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 5 62.5 0 0.0 0 0.0 1 3.3 0 0.0 0 0.0 0 0.0 7 1.0

8 100.0 22 100.0 8.0 100.0 21 100.0 6 100.0 11 100.0 7 100.0 8 100.0 77 100.0 12 100.0 30 100.0 28 100.0 218 100.0 219 100.0 675 100.0

Group 5
 Environmental and 

regulatory aspects 

agency group

  Health service 

agency group

 Educational 

institution group

 Agricultural 

agency group

Target group

3-5 km radius

Group 1 Group 2

 Know and informed on details of the project

Potential benefits from the project ( can answer moer than 1 choice)

 Administration and 

governance agency 

group

Utilities and 

public service 

agency group

Total

Total

3-5 km radius0-3 km radius

Agricultural 

group that uses 

local water

 group near the 

project ( 100 m 

from the project 

Total

 Worries ( can answer more than 1 choice)

Opinion on the project

Group 4 Group 7 Group 8Group 6

Potential affected group 

from raw water pipeline 

installation 0.1-3 km radius
Religious group

Community leader Household group
Total

Group 3
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Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount % Amount %

4)  

 

- Fully trust 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 25.0 3 23.1 0 0.0 4.0 9.3 12 52.2 10 35.7 1 3.8 8 3.3 16 3.9 56 6.6

- Trust 2 40.0 2 28.6 2 28.6 0 0.0 1 33.3 4 50.0 3 23.1 7 23.3 9.0 20.9 3 13.0 5 17.9 11 42.3 74 30.5 114 27.6 237 27.8

- Not sure / unsure 3 60.0 3 42.9 5 71.4 2 33.3 2 66.7 2 25.0 5 38.5 14 46.7 18.0 41.9 5 21.7 10 35.7 10 38.5 98 40.3 176 42.6 353 41.4

- Not trusting / doubtful 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 15.4 1 3.3 5.0 11.6 1 4.3 2 7.1 3 11.5 34 14.0 47 11.4 95 11.2

- Very doubtful 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 6.7 5.0 11.6 0 0.0 1 3.6 0 0.0 9 3.7 19 4.6 36 4.2

- No opinion 0 0.0 2 28.6 0 0.0 1 16.7 0 0.0 0 0.0 0 0.0 6 20.0 2.0 4.7 2 8.7 0 0.0 1 3.8 20 8.2 41 9.9 75 8.8

5 100.0 7 100.0 7.0 100.0 3 100.0 3 100.0 8 100.0 13 100.0 30 100.0 43 100.0 23 100.0 28 100.0 26 100.0 243 100.0 413 100.0 852 100.0

Remark : 1/  Level of trust in the project can be assessed as such

overall score of  1.00 – 1.50  means  very doubtful

overall score of  1.51 – 2.50  means doubtful

ovrall score of  2.51 – 3.50  means unsure ( still have doubts and cannot fully trust but not to the level of complete untrust)

overall acore of  3.51 – 4.50  means trust

overall socre of  4.51 – 5.00  means fully trust

Stakeholders

1) Government agencies

2)Educational institution

3) Religious group

4) Agricultural group that uses local water

5)Potential affected group from raw water pipeline installation

6) Community leaders

7) Group living in close proximity 0-100 m

8) Household group

Group 5

3.05

1.117

Feeling unsure

 Environmental and 

regulatory aspects 

agency group

3.29 3.00

  Health service 

agency group

1.050

 Educational 

institution group

 Agricultural 

agency group

Target group

3.54

3-5 km radius

0.000 0.830

Group 1 Group 2

4.00

0.548

 Consultants of Technology Co.,Ltd , B.E. 2562

Trust in environmental management system and monitoring measures

of the project including the project's ability to protect  community's health

 Administration and 

governance agency 

group

Utilities and 

public service 

agency group

S.D.

Result interpretation1/

Total

Mean 3.33

3-5 km radius0-3 km radius

Agricultural 

group that uses 

local water

 group near the 

project ( 100 m 

from the project 

3.23

Feeling unsure

3.40

Feeling unsure

0.756

Opinion on the project

3.40

Feeling unsureTrust Feeling unsure

0.874

3.75 3.173.40

0.000

Feeling unsure

0.8860.488 0.000 0.577

Feeling unsureFeeling unsure Feeling unsure Feeling unsure Trust

Group 4 Group 7 Group 8Group 6

Feeling unsure Feeling unsureTrust

3.16

0.995

Potential affected group 

from raw water pipeline 

installation 0.1-3 km radius
Religious group

Community leader Household group

0.9201.143

3.08

Total

4.24

Group 3

Table 5.6.1-1 
Summarization of target group opinions on various aspects of the project 
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Figure 5.6.1-1  Conceptual framework in economic-social assessment to define economic-social measures of the project 

Economic-social state from information gathering of the study area Economic-social state from opinion survey 

Economic-social impact from project’s development 

Positive impact 

- construction period  

- operation period  

Negative impact 

- construction period  

- operation period  

Set up Environmental impact prevention and mitigation measures  

Agencies related 
to the project 

Community 
leaders 

Household 

groups 
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groups that 
use water 

Education 
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    Acknowledged and received information about the Project, it was 
found that the sample group (59 .1  percent)  were aware of the Project’s news on the 
benefit side of the Project to the community. The Project will create jobs and generate 
income to local communities (28.1 percent), followed by helping the overall economy 
of the area to grow (18 . 4  percent) and having the power plant fund (16 . 2  percent), 
respectively. 
 
    For concerns from having the Project, the respondents were 
concerned about air pollution/dust (24.7percent), followed by noise (19.8 percent) and 
odors (13.4 percent) , respectively. For confidence on the environmental management 
and control of the Project and the protection potential of the health of the community, 
it was found that the samples indicated that their overall confidence was indifferent 
(felt that they were still not confident ( = 3.20, S.D. = 0.910). This may be because the 
operation of the Project in the current area still affects the surrounding communities. 
These are all factors that affect confidence of the people in the Project. 
 
    Therefore, there must be a continuous process of building up 
knowledge and understanding to build confidence in environmental management and 
concern for all parties. Nevertheless, additional measures have already been set in 
Chapter 7 of this report. 
 
    From organizing the public participation meeting (PP1) to listen 
to opinions on the Project’s proposal, the Project details, the study scope, and 
alternative of the Project and organizing the public participation meeting (PP2) to listen 
to opinions on the draft report and environmental impact prevention and mitigation 
measures and environmental impact monitoring measures, concerns can be 
summarized as follows: 
 
   1) Project details 
   2) Envirommental 
   3) Economic and mass relations 
   4) Community Development Fund around the power plant 
   5) Transport 
   6) Air quality and heat 
   7) Safety 

x
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 (3) Assessment of socio-economic impact  
 
  1) Positive impact 
 
   (a) Enhancing economic security  
    The Project is located at Hin Kong Subdistrict, Mueang Ratchaburi 
District, Ratchaburi Province. The area is responsible by the Hin Kong Subdistrict 
Administrative Organization. The Project’s operation will benefit the economy, 
community, village, and local in Ratchaburi Province. Based on data from the Office of 
the National Economic and Social Development Board (Office of the National Economic 
and Social Development Board 2019, retrieved 10 November 2019), the gross provincial 
product (GPP) of Ratchaburi Province at the annual price in 2017 tended to decrease 
(1.17 percent) compared to the year 2016. Considering with the stakeholders opinion 
survey found that having the Project located in the area will create jobs and generate 
income for local communities (29.9 percent), followed by the overall economic growth 
of the area (19.3 percent), increase local tax (15.7 percent), respectively. Increasing 
economic stability is an indirect impact to be received from the Project, which can be 
divided into two periods of the impact assessment, details are as follows: 
 
    a) Construction period 
     The construction of the Project will result in an economic 
turnover in Ratchaburi Province due to the increasing supply of materials, equipment, 
and services among relevant sectors. Despite the construction of the Project will have 
a positive impact on improving the economic stability of the province to a certain extent 
but this positive impact will only occur during the Project construction period. 
 
    b) Operation period 
     The operation of this Project will result in more income 
coming into the province and increasing cash flow in the province. The operation of the 
Project will result in higher provincial gross production. There is also an increase in 
employment in the industrial sector. As a result, various fields of production continued 
to expand due to energy security. In addition, there is an increase in the purchase of 
goods and services between different sectors in Ratchaburi province. Therefore, the 
impacts of the Project are positive impacts, resulting in increased income and turnover 
in the province and local area. 
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   (b) Increasing income tax to provinces and localities  
    The operation of the Project will result in more income coming 
into the province and increase provincial turnover from the value added tax and 
corporate tax to bring to develop adequate infrastructure and services. The local 
authorities will receive tax of signboard, house and land tax, and corporate income tax. 
Therefore, the impacts of the Project operation are positive impacts, resulting in higher 
income and turnover in the province and local area. 
 
   (c) Increase of employment  
    From the labor situation in Ratchaburi Province in the 4th quarter of 
2018 , it was found that there were 667 ,284 people, aged 15 years and over. Within this 
number, 456,935 people are in the labor force, 451,167 employed and 5,114 unemployed 
and non-workers of 210 ,349 people (Ratchaburi Province Labor Office, 2019 , retrieved 24 
December 2019) as shown in Table 5.6.1-2 . With presence of the Project, employment in 
the area will be increased. This will be consistent with the results of the survey of 
stakeholders, that the sample group indicated that having the Project has beneficial to the 
community because it creates jobs and generates income for local communities. The impact 
assessment can be divided into 2 periods, details are as follows: 
 

Table 5.6.1-2 
Labor situation of Ratchaburi Province in the 4th quarter of 2018  

 
Labor status Number (people) 

Population age 15 years and over  667,284 
Labor force 456,935 
Employment 451,167 
Unemployment 5,114 
Seasonally inactive labor force 654 
Non-labor force 210,349 

Unemployment rate 1.119 
Remark:    Unemployment rate    =   Unemployed x 100 

                Labor force  
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    a) Construction period  
     During the construction period, the Project will take a total of 35-
42 months, with a maximum of 3,000 construction workers, most of which are skilled workers 
provided by the contractor company. The Project gives the first priority to local people and 
has the policy for the contractor to hire workers who are local people. From estimating the 
number of unemployed people in the study area as shown in Table 5.3.4.1-2, it was found 
that during the construction of the Project, there will be 5,114 unemployed people. When 
calculating the unemployment rate in the area, it was equal to 1.119. Therefore, it is possible 
to recruit local people with knowledge and abilities according to the qualifications required 
by the Project. This will reduce the unemployment rate in the study area as follows: 
 
  Unemployment rate      =   Unemployed x 100 
              Labor force 
 
  Number of unemployment in the study area = 5,114 people  
  Local unemployment will be reduced to = 2,114 people 
  Unemployment rate      = 2,114 x 100 
                   456,935 
                      = 0.462 
  Labor force in the study area     = 456,935 people 
  Employment in the study area   =  451,167 people  
  Accounting for        =  98.737 percent 
  The Project will increase employment of =  3,000   people  
  Employment in the study area will increase to = 454,167 people 
  Accounting for        = 99.394 percent 
  
  Therefore, during the construction period of the Project, unemployment 
rate in the study area will be reduced from 1 .119 to 0 .462 percent and increase the 
employment rate from 67.612 to 68.062 percent. 
 
  However, if certain positions are open, it is necessary to consider 
educational background or professional license because this is a specialized line of work 
that requires work expertise or special work experience. If unable to provide local labor 
with such qualifications, it is necessary to accept workers from other areas to work in 
such positions instead. It is feasible to estimate the number of unemployed people in 
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the study area because the peak employment of 3,000 activities is non-skilled, so it can 
be expected to hire workers locally and all nearby provinces. However, during the time 
when skilled labor is required or have specialized expertise that cannot be obtained 
from local people because it is a specialized line of work that requires work expertise 
or requires special work experience, it is necessary to accept workers from other areas 
to work in such positions instead. In the worst case scenario, with inability to provide 
local workers will resulting in the evacuation of workers into the area (excluding the 
accompanying family) may cause other impacts, such as the ability to provide utilities 
and social services of the area, which must be brought in to serve migrant workers. 
However, it is unlikely that the Project will not be able to provide workers in the area. 
The impacts mentioned above are therefore unlikely to occur. Therefore, during the 
construction of the Project, the positive impact on employment is expected to occur at 
a low level. This impact will only occur during the Project construction period. 
 
   b) Operation period 
    When the Project begins to operate at full load capacity, the 
Project will have a total number of 60  employees. The employment will be based on 
qualifications, job vacancy, and experience requirement. The Project will focus on 
employees who are domiciled in the area. This will help reduce the unemployment 
rate in the area to a certain extent. The estimated number of unemployed people in 
the study area referred to in Table 5.6.1-2, it is found that during the operation period, 
the unemployment rate in the study area will be reduced from the original. Moreover, 
the rate of employment increased slightly from 98.74 to 98.75 percent, respectively. 
 
  Unemployment rate     =   Unemployed x 100 
                  Labor force 
     
  Number of unemployment in the study area = 5,114 people  
  Local unemployment will be reduced to = 5,114 people 
  Unemployment rate      = 5,114 x 100 
                  456,935 
             = 0.462 
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  Labor force in the study area     = 456,935 people 
  Employment in the study area   = 451,167  people  
  Accounting for        = 98.74  percent 
  The Project will increase employment of = 60   people  
  Employment in the study area will increase to = 451,227 people 
  Accounting for        = 98.75 percent 
 
    However, during the time when skilled labor is required or have 
specialized expertise that cannot be obtained from local people because it is a 
specialized line of work that requires work expertise or requires special work experience, 
it is necessary to accept workers from other areas to work in such positions instead. In 
the worst case scenario, with inability to provide local workers will resulting in the 
evacuation of workers into the area (excluding the accompanying family) may cause 
other impacts, such as the ability to provide utilities and social services of the area, 
which must be brought in to serve migrant workers. However, it is unlikely that the 
Project will not be able to recruit workers in the area. Therefore, the impact is expected 
to occur at a low level.  
 
   (d) Enhancing the community economy  
    From the household socio-economic survey of the National 
Statistical Office, Ministry of Information and Communication Technology (National 
Statistical Office 2019 , retrieved 10  August 2019 )  indicate that the average monthly 
expenses per household across the country in 2018 was 21,346 baht per month (711.53 
baht/day). From the survey of stakeholder groups of 1,317 samples, it was found that 
the sample group indicated that having the Project will create jobs and generate income 
for local communities (28.1 percent), followed by the overall economic growth of the 
area (18.4 percent) and the power plant fund (16.2 percent) (Table 5.6. 1-1). The 
assessment was performed by dividing into two periods as follows: 
 
    a) Construction period 
     During the construction period, the Project will take a total of 
35-42 months, with a maximum of 3,000 construction workers, by specifying one general 
worker being the leader of one family. From the data of the National Statistical Office, 
Ministry of Information and Communication Technology Statistics on average monthly 
expenses per household, it was found that households across the country in 2018 had 
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an average expenses of 21,346 baht per month (711.53 baht/day), which is the expenses 
of consuming local goods and services in the study area. There will be local circulating 
spending from workers' daily consumption as follows: 
 
  From the statistics on average monthly expenses per household in 2018  
  The average daily expenses of a worker  711.53 Baht/day 
  Total number of workers   3,000 People 
  Local spending will be increased approximately 711.53  Baht/day 
 
     The construction of the Project will increase local spending of 
approximately 2,134,590 baht/day, resulting in turnover into the local area and affecting 
the household economy to have more income. In addition, certain types of construction 
materials can be purchased locally. The Project can ask the contractor to purchase 
certain materials from the community store or nearby areas which will cause income 
distribution to the local. 
     However, the construction period takes 35-42 months. After 
the construction is complete, the generating income from the Project construction 
workers will be gone. Therefore, the impact on community monetization is only a short-
term positive impact and at a low positive impact level. 
 
    b) Operation period 
     In the operation of the Project, a maximum of 60  full-time 
employees will be employed. The most of them are local employees. This leads to 
spending in the communities surrounding the Project (except for some positions that 
need to consider educational background or professional licenses). This is because some 
work is a specialized line of work that requires work expertise or special work experience. 
If unable to hire local labor with such qualifications, the Project then will be necessary 
to recruit employees from other areas to work in such positions. However, the incoming 
migrant workers continue to spend in the community as well as local workers. By 
specifying one general worker to be a family leader, according to survey of the Statistical 
Office, Ministry of Information and Communication Technology, it was found that the 
average monthly expenditure per household in Ratchaburi Province in 2018 was 21,346 
baht per month (711.53 baht/day). This is the expenses of consuming goods and services 
in the study area. Therefore, the operation of the Project will have a local revolving 
expenditure from the daily worker consumption of approximately 42,691.8 baht/day. 
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    Therefore, the operation of the Project will increase local 
turnover. As a result, the study area has a better community economy. It will have a 
long-term positive impact as long as the Project is operational. However, the impact 
would occur at a low level. 
 
    (e) Increase the stability of the local power system  
     The operation of the Project will provide stability to the local 
power system. Regarding the previous statistics of the number of electricity users, details 
are as shown Table 5.6.1-3, it is found that the number of electricity users in Ratchaburi 
Province tends to increase continuously. It is foreseeable that the trend of the number 
of electricity users in the future will likely continue to increase according to the growing 
population. Therefore, the presence of the Project will increase the local electricity 
supply to the system. Due to the amount of electricity produced by the Project to be 
distributed to the Electricity Generating Authority (EGAT), the operation of the Project 
will have a positive impact on improving the stability of the local power system. The 
impact is a positive economic impact and long term, as long as the Project is operational. 
 
   (f)  The power plant fund 
    The operation of the Project may affect the quality of life of the 
people and the environment in the area around the power plant. In order to create a 
new dimension of coexistence between the power plant and the communities around 
the power plant which will be a guideline for sustainable energy development and is a 
good model for other industries in the future, the Ministry of Energy has set up a 
community development fund in the area surrounding the power plant. The objective 
is to provide funding for the improvement of the quality of life of the people and the 
environment in the communities around the power plants which have been affected by 
the construction of power plants or power generation. Therefore, tit is a positive impact 
and long term, as long as the Project is operational. 
 
 
 
 
 
 
 



Environmental Impact Assessment Report 

Hin Kong Power Plant Project (Final Report) Hin Kong Power Company Limited 

 5-276 Consultant of Technology Company Limited 

Table 5.6.1-3 
Number of electrical users and electric distribution according to types of user in Ratchaburi province in B.E. 2557-B.E. 2561 (2014-2018) 

B.E. Electricity user (people) 

 Electricity distribution (million kilowatt/hour) 

Residence 
Business area and Government office 

Others 
Free 

electricity 
Total 

Industry area And public area 
2557 267,919.00 5,293,100,000.00 1,951,480,000.00 13,540,000.00 16,330,000.00 -  7,274,450,000.00  

2558 267,919.00 5,293,100,000.00 1,951,480,000.00 13,540,000.00 16,330,000.00 -  7,274,450,000.00  

2559 267,919.00 5,293,100,000.00 1,951,480,000.00 13,540,000.00 16,330,000.00 -  7,274,450,000.00  

2560 760,539.00 8,794,460,026.81 353,523,026.49 666,334.29 8,304,336.62 -  9,156,953,724.21  

2561 283,338.00 590,328,044.11 1,668,255,847.45 1,045,576.59 22,019,480.05 13,068,998.85  2,294,717,947.05  

 

Source : Ratchaburi Provincial Electricity Authority, latest information searched on December B.E. 2562 
(2019)
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  2) Negative impact 
 
   (a) Impact on agricultural occupation 
    From the survey of household leaders/spouses in the community 
in the radius of 5  kilometers from the Project location, it was found that the sample 
group was a farmer (11.7percent). When inquiries about water problems for agricultural 
use, it was found that the majority of the farmer samples indicated that there was no 
problem with the water used for agriculture. For those stating that there was a problem 
indicated that the problem is drought/insufficient water. 
 
    a) Construction period 
     The construction of the Project takes approximately 3 5 - 4 2 
months, in which the labor contractor company will employ local labor force as the first 
priority in accordance with the suitability of the job and job description. Foreign workers 
shall be considered as the second rank. Therefore, during the construction of the Project, 
there is an opportunity to affect the behavior and lifestyle changes of the people in the 
community. Since farmers in the area may become construction workers during the non-
farming period. However, after the construction is completed or during the farming period, 
labor in the area will return to work in agriculture as before. In addition, if the contractor 
company has accepted workers outside the area to work, the chances of people in the 
community permanently alter their occupational behavior is low. 
 
    b) Operation period 
     Operation of the Project may cause air pollution problems 
and effluent problems. These problems have an impact on the agriculture because 
water is supply for cultivation. The Consultant has completed an assessment of the 
impacts described in the preceding section and found that pollution from the Project 
operation will be prevented and reduced at the source of pollution through modern 
engineering techniques and technology to reduce pollution. Moreover, the Project shall 
appropriate and efficient manage to reduce pollution such as wastewater management 
which will be managed in accordance with the standards. The design of the pollution 
treatment system shall be effective in treating airborne pollutants. Therefore, it can be 
concluded that the impact of the Project is low. 
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   (b) Impact on population change and migration  
 
    a) Construction period  
     The construction of the Project takes about 35 - 4 2  months, 
where labor is provided by the contractor company. It is expected that the workers are 
moved regarding the contractor. Usually the contractor will accept most of the worker in 
their region. It is assumed that most of the construction workers are from the local area. 
Thus, the construction period of the Project has a low level of impact on population change 
and other indirect impacts from labor migration. The highest demand for construction is 
3,000 workers, which can have an impact on population change and migration. 
 
    b) Operation period 
     During the operation period, the Project will be able to accept 
the unemployed local workers according to the section of the increasing of 
employment. Regarding to the survey of the heads of households with questionnaires, 
it was found that there were migrations from other places (14.7percent). The maximum 
number of 60 employees joining the Project may be from migrant workers, resulting in 
the evacuation of workers into the area (excluding the accompanying family). This will 
cause population change. Activities in areas may also change to accommodate the 
growing population linking to the sufficiency of public utilities and utilities. The problem 
of feeling unfamiliar with life in which strangers come to live nearby may occur. However, 
it is very unlikely that the Project will not be able to recruit workers in the area. This is 
often caused by local people who are not interested in working in the position that the 
Project offers. 
     According to the results of the survey of community leaders 
in the study area by the Consultant in July 2019, it was found that most of the industrial 
workers of the study area were local workers as detailed in Table 5.6.1-4. It is therefore 
asserted that the likelihood of migrant workers entering the area is very low. Therefore, 
the impacts of population change and migration are less likely to occur.  
     In addition, the Project has the policy of accepting local 
workers as the first priority. It is positively affecting the composition of the population, 
balances the economy and society of the local community,that is, reducing the 
migration out of the province of the local labor force. From the basic population data 
in the local government area in the study area by compiling the population statistics in 
Chapter 3 , it was found that the overall population in the study area showed a slight 
increase in population change rate. The implementation of this Project will be resulting 
in increasing of employment in the area. Therefore, the impacts on population change 
and migration are low. 
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Table 5.6.1-4 
Employment in industrial sector 

 

Employment in industrial sector  

Adjacent area to 
the Project 

(0.1-3 kilometers) 

Remote area to 
the Project  

(3-5 kilometers) 

Total study area 

Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 

1. Employment in industrial sector  

    -  Yes 3 33.3 11 40.7 14 38.9 

    -  No  6 66.7 16 59.3 22 61.1 

Total 9 100.0 27 100.0 36 100.0 

2. The majority of the labor is from (can give more than one answer) 

    -  Local 3 100.0 8 72.7 11 78.6 

    -  other areas 0 0.0 3 27.3 3 21.4 

Total 3 100.0 11 100.0 14 100.0 
Source : Consultants of Technololgy Co.,L.td, B.E.2562 (2019) 

 
   (c) Impact on livelihood of people in the community  
 
    a) Construction period  
     The presence of the project in the area will create 
employment. The Project has given local employment a priority. They will be 
considered according to qualifications, job position and experience requirement. The 
Project shall focus on employees who are domiciled in the area except for some 
positions, when the job is necessary to consider an educational background or 
professional license because this is a specialized line of work that requires work expertise 
or special work experience. If unable to provide local labor with such qualifications, the 
project will be necessary to accept workers from other areas to work in such positions 
instead. If there are foreign workers to work in many areas, it may cause a conflict of 
interest among the community population between those who agree and disagree with 
the operation of the Project. This is including paranoia and anxiety in life due to various 
activities in the construction period of the Project as well as various social and 
environmental problems that may occur in the future, such as environmental pollution 
problems, drug, burglary, controversy, and criminal problems. 
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    b) Operation period  
     In the operation period, there is a maximum of 60  full-time 
employees, among which local will be the first priority. In the worst case if the Project 
unable to find local employee, foreign workers shall be accepted, which may affect the 
change in behavior and way of life of the people in the community who still maintain 
the local way of life, art, culture and traditions. However, if the Project can contribute 
to the community surrounding the Project, by cooperation through public relations 
activities to be appropriate to the social characteristics, impact on behavioral changes 
and relationships in the community are expected to occur at a low level.  
 
   (d) Impact on the safety of life and property  
    According to the results of the survey of household 
representatives in the study area on current life and property safety problems, the 
majority (64.7percent) of the sample group indicated that there was no problem in the 
community. Some of them mentioned that there was a problem (35.3 percent), which 
was a drug problem (39.7 percent), followed by crime/gambling/burglary (22.1 percent) 
and unemployment (18.9 percent), respectively, as shown in Table 5.6.1-5. 
 

a) Construction period  
     During the construction period, the contractor company will 
hire labor by considering the local labor as the first priority based on the suitability of 
the work and the nature of the work. Foreign workers will be considered as the second 
rank. The consideration shall be according to qualifications, job position, and experience 
requirement. The focus will be given to employees who are domiciled in the area except 
for some positions if the job is necessary to consider an educational background or 
professional license because it is a specialized line of work that requires work expertise 
or special work experience. If unable to hire local workers with such qualifications, the 
Project will need to accept workers from other areas to work in such positions instead. 
So, the problem of unemployment in the area during the construction of the Project is 
likely to decrease. However, the problem of crime/gambling/theft, drug problem, and 
problems in slum communities may be increased as more migrant workers move to the 
area. The contractor has to put in place measures to supervise these workers in 
accordance with the regulations as specified by the Project in order to prevent any 
impact on life safety and property of surrounding communities. Therefore, the impact 
on the safety of life and property on the people of the community is low. 
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Table 5.6.1-5 
Current problems in the community 

   

Current problems in the Community 

Close proximity 
(0- 100 meter) 

Area close to the project 
(0.1-3 kilometers) 

Area far from the project 
(3-5 kilometers) 

All study area 

Amount 
(people) 

Percentage 
Amount 
(people) 

Percentag
e 

Amount 
(people) 

Percentage 
Amount 
(people) 

Percentage 

1. State of problems in the community 

- no problem in the community 9 34.6 149 58.2 301 70.5 459 64.7 

- problem in the community 17 65.4 107 41.8 126 29.5 250 35.3 

Total 26 100.0 256 100.0 427 100.0 709 100.0 

2. Problems consist of (can answer more than 1 choice) 

- crime/bet/theft 5 17.2 30 19.4 49 25.0 84 22.1 

- drugs 11 37.9 86 55.5 54 27.6 151 39.7 

- High living cost 8 27.6 18 11.6 36 18.4 62 16.3 

- Unemployment 5 17.2 19 12.3 48 24.5 72 18.9 

- Disagreement within the community 0 0.0 2 1.3 6 3.1 8 2.1 

- Overpopulation 0 0.0 0 0.0 3 1.5 3 0.8 

Total 29 100.0 155 100.0 196 100.0 380 100.0 
Source : Consultants of Technololgy Co.,L.td, B.E.2563 (2020)
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    b) Operation period  
     The Project has placed a top priority on hiring local workers. Which 
will be considered according to qualifications, job position, and experience requirement. The 
focus is given to employees who are domiciled in the area except for some positions if the 
job position is necessary to consider an educational background or professional license 
because it is a specialized line of work that requires work expertise or special work experience. 
If unable to hire local workers with such qualifications. The project will be necessary to accept 
workers from other areas to work in such positions instead. However, if there is a need to 
accept foreign workers to work, Migrant workers shall move into the area and may result in 
problems such as crime/gambling/theft, drug problem, and slum problems, etc. The Project 
has established preventive and corrective measures to control these workers not to cause 
problems for the community. Therefore, the impact on the safety of life and property on the 
people in the community is low. 
 
   (e) Impact on changes in the behavior and relationships of 
people in the community  
    From the survey results of the household representative groups in the 
study area, it was found that they lived in a kinship basis and took the most relative benefit 
(37.9 percent) as shown in Table 5.6.1-6 . In the construction and operation periods of the 
Project, it is imperative that the Project's employees come to live in the communities 
surrounding the Project must adapt to the residential community but may be in a different 
way. They rarely have a close relationship with people in the community which takes time to 
adapt. However, with the character of Thai people who see Thais as friends and relatives, 
adaptation in community relations is likely to be good with various traditional activities, merit-
making, and temple fair. As long as the people in the community still have to depend on 
each other and help each other, the unity, generosity, and kinship will last forever. With the 
important characteristics of the relationships of people in such society, if the Project can 
understand and use this feature to support and caring for each other with the surrounding 
communities as well as coordinate the guidelines for public relations activities to suit the 
social characteristics of the people in the community. Therefore, the impact on the behavior 
changes and relationships of the people in the community is expected to be low. 
 
   (f) Impacts on community development such as community 
expansion, social services, or the urbanization  
    The Project is part of an indirect impact on community 
development or community expansion. However, the number of employees during the 
operation is 60  people, which has influenced the expansion of the community as well 
as social services or urbanization at a low level. 
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Table 5.6.1-6 
Current relationship between communities  

 

Nature of community relations 

Close to the Project  

(0- 100 meters) 

Adjacent area to the 
Project 

(0.1-3 kilometers) 

Remote area to the 
Project 

(3-5 kilometers) 
Total study area 

Number 

(person) 
Percent 

Number 

(person) 
Percent 

Number 

(person) 
Percent 

Number 

(person) 
Percent 

1. Most people live in groups and uphold 
advantages of the majority  

15 57.7 94 36.7 110 25.8 219 30.9 

2. Most people live in a kinship and uphold 
advantages of the majority 

10 38.5 99 38.7 160 37.5 269 37.9 

3. Most people live a kinship and uphold 
kinship interests  

0 0.0 49 19.1 63 14.8 112 15.8 

4. Most people live on their own and uphold 
personal interests  

1 3.8 14 5.5 94 22.0 109 15.4 

Total 26 100.0 256 100.0 427 100.0 709 100.0 
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   (g) Impact on water users in nearby water sources  
    The Project conducted a study on the potential of Mae Klong 
River water source and water user groups at the pumping point in the area of Lum Din 
Subdistrict. The Consultant has conducted a survey of 30 water users from the water as 
shown in Table 5.6.1-7 . It was found that the people used water from the Mae Klong 
River (83.3 percent). In terms of their water-based activities, the first was for agriculture 
(86.4%), followed by aquaculture (4.5 percent) and others such as the use of village 
water production and washing (9.1 percent). Most of which use a water pump. The 
majority of the people state that there was no problem with water usage (84.0 percent). 
In the part that had water usage problem, they state that there was sludge and black 
water pollutants problems. For being affected by water use for other industrial plants 
in the area, there were interviewees who indicated that they were affected (12.0 
percent).  The impacts include malodor, turbidity, and wastewater, which were caused 
by a local brewery. 
 
   (h) The mental impact of anxiety and confidence on the Project 
development  
    From the analysis of the causes of public anxiety among the 
community leaders were self-projected (41.2 percent) as shown in Table 5.6.1-8 and 
the opinion of the head of the household/spouse found that in the community near 
the project (radius 0.1-3 kilometers) (60.8 percent) and in the remote project community 
(3-5 kilometers radius) (64.6percent) is due to self-estimation. Details are shown in Table 
5.6 .1 -9 . This kind of community evaluation is based on the perception of information 
from community leaders and neighbors, shared with each other, or perception through 
various channels of the mass communication system. In other cases, the anxiety comes 
from the direct experience of the community who has seen similar projects in other 
areas. Thus, these influencing the community's thinking and decisions in the comments 
and/or recommendations made for the Project to lead to proper and appropriate 
clarification and understanding of the community in order to reduce conflicts. Therefore, 
it is the project's responsibility to bring concerns and suggestions from all target groups 
to formulate strategies for continually building knowledge and understanding of the 
community and creating a process for community involvement in order to relieve the 
concerns of the community as well as building confidence in the society that the Project 
will perform as promised to the community from the public participation meetings. 
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Table 5.6.1-7 
Impact on water users around the raw water pumping station of the project 

 

Details 

Impact on people near 

the raw water pumping 

station  

Amount 

(people) 
Percentage 

1. Water usage for agriculture 

- yes 25 83.3 

- no 5 16.7 

Total 30 100.0 

2.  Objectives in using the water 

- Agriculture 19 86.4 

- Aquatic animal farm  1 4.5 

- others (Used to produce water supply for the village, Washing) 2 9.1 

Total 22 100.0 

3. Problems in using water from the water source 

- No problem  21 84.0 

- Found problems 4 16.0 

Total 25 100.0 

4. Impacts from using industrial factory’s water in other area 

- No impact 22 88.0 

- Have Impact 3 12.0 

Total 25 100.0 

Source : Consultants of Technololgy Co.,L.td, B.E.2562 
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Table 5.6.1-8 
 The mental impact of anxiety and confidence  

on the Project development 
Table 5.6.1-8 (Cont) 

Detail 

Adjacent area to 
the Project  

(0-3 kilometers) 

Remote area to 
the Project  

(3-5 kilometers) 
Total study area 

Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 

1. If there is the Project. Do you have any concerns?  

- No 4 44.4 3 11.1 7 19.4 

- Yes 5 55.6 24 88.9 29 80.6 

Total 9 100.0 27 100.0 36 100.0 

What sort of concern? (can give more than one answer)  

- Fuel used in the 
production 

3 8.3 4 4.7 7 5.8 

- Water consumption  2 5.6 9 10.6 11 9.1 

- Air pollution/dust 5 13.9 12 14.1 17 14.0 

- Odor 3 8.3 12 14.1 15 12.4 

- Wastewater 4 11.1 11 12.9 15 12.4 

- Noise 5 13.9 8 9.4 13 10.7 

- Accident from the Project 
transportation  

2 5.6 4 4.7 6 5.0 

- Traffic congestion 1 2.8 0 0.0 1 0.8 

- Burglary/crime 1 2.8 2 2.4 3 2.5 

- Community conflict 1 2.8 5 5.9 6 5.0 

- The increase of foreign 
workers 

3 8.3 6 7.1 9 7.4 

- Deforestation to be used 
as fuel 

1 2.8 1 1.2 2 1.7 

- Transparency in the 
operation of the Project 

2 5.6 2 2.4 4 3.3 

- Increase of health impact  3 8.3 9 10.6 12 9.9 
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Table 5.6.1-8 (Cont) 

Detail 

Adjacent area to 
the Project  

(0-3 kilometers) 

Remote area to 
the Project  

(3-5 kilometers) 
Total study area 

Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 

Total 36 100.0 85 100.0 121 100.0 

2. Causes of concern for various problems of the Project  

- From self-conjecture  5 41.7 16 41.0 21 41.2 

- From hearsay of the 
neighbors 

1 8.3 3 7.7 4 7.8 

- From the operation of 
nearby industrial plants 

3 25.0 12 30.8 15 29.4 

- From information 
published through various 
public relations media 

3 25.0 7 17.9 10 19.6 

- Others (from the factory 
system control does not 
comply with the law and 
regulations on the 
installation of the factory) 

0 0.0 1 2.6 1 2.0 

Total 12 100.0 39 100.0 51 100.0 

3. Level of confidence in entrepreneurs to be able to take care and manage the 
environment in the Project not to affect the community  
- High confidence 0 0.0 2 7.4 2 5.6 

- Confidence 3 33.3 6 22.2 9 25.0 

- Still unable to conclude 
(there is a feeling that still 
does not believe but it's 
still not up to the level of 
absolutely no confidence)  

4 44.4 17 63.0 21 58.3 

- Doubtful  0 0.0 0 0.0 0 0.0 

- No confidence 1 11.1 0 0.0 1 2.8 

- No comment 1 11.1 2 7.4 3 8.3 

Total 9 100.0 27 100.0 36 100.0 
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Table 5.6.1-8 (Cont) 

Detail 

Adjacent area to 
the Project  

(0-3 kilometers) 

Remote area to 
the Project  

(3-5 kilometers) 
Total study area 

Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 

Average 3.13 3.40 3.33 
SD 0.991 0.645 0.736 

Interpretation Not sure Not sure Not sure 

4. What level of confidence do you have in government agencies? That the Project will not 
affect the environment, society, and health of the community   
- High confidence 0 0.0 1 3.7 1 2.8 

- Confidence 3 33.3 7 25.9 10 27.8 

- Still unable to conclude 
(there is a feeling that still 
does not believe but it's 
still not up to the level of 
absolutely no confidence)  

4 44.4 17 63.0 21 58.3 

- Doubtful  0 0.0 0 0.0 0 0.0 

- No confidence 1 11.1 0 0.0 1 2.8 

- No comment 1 11.1 2 7.4 3 8.3 

Total 9 100.0 27 100.0 36 100.0 

Average 3.13 3.36 3.30 
SD 0.991 0.569 0.684 

Interpretation Not sure Not sure Not sure 

5. What do you think about the format of public relations/information provision of the 
Project to the community should be so that the community can be as thoroughly as 
possible?  
- None 1 5.9 2 5.4 3 5.6 

- Notifying news through 
the village headman/ 
community leader/ news 
distribution tower of the 
village  

6 35.3 18 48.6 24 44.4 
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Table 5.6.1-8 (Cont) 

Detail 

Adjacent area to 
the Project  

(0-3 kilometers) 

Remote area to 
the Project  

(3-5 kilometers) 
Total study area 

Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 

- Meeting 5 29.4 12 32.4 17 31.5 

- Board of the community 5 29.4 5 13.5 10 18.5 

Total 17 100.0 37 100.0 54 100.0 

Remark:  Interpretation of the mean score  
 Range of score  Interpretation 
 4.21 - 5.00   High confidence 
 3.41 - 4.20   Confidence 
 2.61 - 3.40   Still unable to conclude (there is a feeling that still not confident but it's 
still not up to the level of absolutely no confidence)  
 1.81 - 2.60   Doubtful 
 1.00 - 1.80   No confidence 
Source: Consultant of Technology Company Limited, 2019 
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Table 5.6.1-9 
Mental impact on anxiety and confidence of leader  

of household/spouse in study area  
Table 5.6.1-9 (cont.) 

Detail 

Close to the Project  
(0- 100 meters) 

Adjacent area to the 
Project  

(0.1-3 kilometers) 

Remote area to the 
Project 

(3-5 kilometers) 
Total study area 

Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 

1. If there is the Project. Do you have any concerns? 

- No 11 42.3 147 57.4 305 71.4 463 65.3 

- Yes 15 57.7 109 42.6 122 28.6 246 34.7 

Total 26 100.0 256 100.0 427 100.0 709 100.0 

What sort of concern? (can give more than one answer) 

- Fuel used in the production 1 3.6 10 4.3 9 3.8 20 4.0 

- Water consumption  2 7.1 10 4.3 13 5.4 25 5.0 

- Air pollution/dust 4 14.3 58 25.0 66 27.5 128 25.6 

- Odor 4 14.3 38 16.4 37 15.4 79 15.8 
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Table 5.6.1-9 (cont.) 

Detail 

Close to the Project  
(0- 100 meters) 

Adjacent area to the 
Project  

(0.1-3 kilometers) 

Remote area to the 
Project 

(3-5 kilometers) 
Total study area 

Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 

- Wastewater 2 7.1 21 9.1 11 4.6 34 6.8 

- Noise 12 42.9 52 22.4 49 20.4 113 22.6 

- Accident from the natural gas distribution pipeline 1 3.6 15 6.5 15 6.3 31 6.2 

- Traffic congestion 0 0.0 5 2.2 8 3.3 13 2.6 

- Burglary/crime 0 0.0 0 0.0 3 1.3 3 0.6 

- Community conflict 0 0.0 3 1.3 6 2.5 9 1.8 

- The increase of foreign workers 0 0.0 8 3.4 6 2.5 14 2.8 

- Transparency in the operation of the Project 0 0.0 6 2.6 6 2.5 12 2.4 

- Increase of health impact 2 7.1 6 2.6 11 4.6 19 3.8 

Total 28 100.0 232 100.0 240 100.0 500 100.0 

2. Causes of concern for various problems of the Project 

- From self-conjecture 12 70.6 76 60.8 93 64.6 181 63.3 
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Table 5.6.1-9 (cont.) 

Detail 

Close to the Project  
(0- 100 meters) 

Adjacent area to the 
Project  

(0.1-3 kilometers) 

Remote area to the 
Project 

(3-5 kilometers) 
Total study area 

Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 

- From hearsay of the neighbors 4 23.5 9 7.2 14 9.7 27 9.4 

- From the operation of nearby industrial plants 0 0.0 24 19.2 26 18.1 50 17.5 

- From information published through various public 
relations media 

1 5.9 16 12.8 11 7.6 28 9.8 

Total 17 100.0 125 100.0 144 100.0 286 100.0 

3. Level of confidence in entrepreneurs to be able to take care and manage the environment in the Project not to affect the community 

- High confidence 1 3.8 8 3.1 16 3.7 25 3.5 

- Confidence 11 42.3 77 30.1 114 26.7 202 28.5 

- Still unable to conclude (there is a feeling that still does 
not believe but it's still not up to the level of absolutely 
no confidence)  

10 38.5 102 39.8 184 43.1 296 41.7 

- Doubtful  3 11.5 36 14.1 50 11.7 89 12.6 

- No confidence 0 0.0 10 3.9 20 4.7 30 4.2 
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Table 5.6.1-9 (cont.) 

Detail 

Close to the Project  
(0- 100 meters) 

Adjacent area to the 
Project  

(0.1-3 kilometers) 

Remote area to the 
Project 

(3-5 kilometers) 
Total study area 

Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 

- No comment 1 3.8 23 9.0 43 10.1 67 9.4 

Total 26 100.0 256 100.0 475 100.0 709 100.0 

Average 3.40 3.16 3.15 3.16 

SD 0.764 0.879 0.885 0.878 

Interpretation Not sure Not sure Not sure Not sure 

4. What level of confidence do you have in government agencies? That the Project will not affect the environment, society, and health of the community   

- High confidence 1 3.8 5 2.0 10 2.3 16 2.3 

- Confidence 12 46.2 84 32.8 113 26.5 209 29.5 

- Still unable to conclude (there is a feeling that still does 
not believe but it's still not up to the level of absolutely 
no confidence)  

10 38.5 93 36.3 166 38.9 269 37.9 

- Doubtful  1 3.8 37 14.5 61 14.3 99 14.0 
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Table 5.6.1-9 (cont.) 

Detail 

Close to the Project  
(0- 100 meters) 

Adjacent area to the 
Project  

(0.1-3 kilometers) 

Remote area to the 
Project 

(3-5 kilometers) 
Total study area 

Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 

- No confidence 1 3.8 11 4.3 30 7.0 42 5.9 

- No comment 1 3.8 26 10.2 47 11.0 74 10.4 

Total 26 100.0 256 100.0 427 100.0 709 100.0 

Average 3.44 3.15 3.03 3.09 

SD 0.821 0.886 0.938 0.918 

Interpretation Not sure Not sure Not sure Not sure 

5. What do you think about the format of public relations/information provision of the Project to the community should be so that the community can be 
as thoroughly as possible? 

- None 1 3.8 15 5.7 41 8.7 57 7.5 

- Notifying news through the village headman/ community 
leader/ news distribution tower of the village  

15 57.7 158 60.5 260 55.2 433 57.1 

- Meeting 10 38.5 77 29.5 138 29.3 225 29.7 

 Board of the community 0 0.0 8 3.1 31 6.6 39 5.1 
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Table 5.6.1-9 (cont.) 

Detail 

Close to the Project  
(0- 100 meters) 

Adjacent area to the 
Project  

(0.1-3 kilometers) 

Remote area to the 
Project 

(3-5 kilometers) 
Total study area 

Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 
Number 
(person) 

Percent 

- Other (online media, Facebook, invitation letter) 0 0.0 3 1.1 1 0.2 4 0.5 

Total 26 100.0 261 100.0 471 100.0 758 100.0 

Remark:  Interpretation of the mean score 

 Range of score   Interpretation         Range of score   Interpretation 

 4.21 - 5.00   High confidence          3.41 - 4.20   Confidence 

 2.61 - 3.40   Still unable to conclude (there is a feeling that still not confident but it's still not up to the level of absolutely no confidence)   

                1.81 - 2.60   Doubtful 
 1.00 - 1.80   No confidence 
Source: Consultant of Technology Company Limited, 2019 
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 Therefore, the Project has set measures to prevent and mitigate environmental 
impacts during the construction and the operation periods to be concrete and practical 
as shown in Chapter 7 of this report, which recognizes the importance of public relations 
on the operation of the Project to establish correct understanding and acknowledge 
concerns/suggestions for the Project. This is also helping activities and improving the 
quality of life of the people surrounding the Project for the benefit of the society as a 
whole along with the determination to operate that does not affect the environment 
which is a real part of social responsibility. For the main policy on public relations, the 
Project provides an annual work plan and execute the work plan to be efficient and 
effective with community relations staff to publicize or provide adequate information. 
The information may inform by various means such as various media, through 
community leaders, or direct meeting. 
 After implementation of any activities, an annual community relations performance 
assessment will be conducted to reflect the Project's acceptance and assessing the 
effectiveness of the Project's relative mass action plan. This shall be perform by bringing the 
results of community opinion polls, community leaders and relevant representatives (the 
Project must be implemented annually as defined in the environmental impact monitoring 
measure of the Project) as a joint information to consider and evaluate the success of the 
operation. In addition, the Project has established a procedure for receiving complaints and 
resolve various problems in a timely manner not to cause environmental impacts and 
conflicts with the surrounding people. 
 
 Therefore, the socio-economic impacts of the Project can be summarized in 
Table 5.6.1-10. 
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Table 5.6.1-10 
Level of socio-economic impact from the presence of the Project  

Table 5.6.1-10 (cont.) 

Aspect 
Level of impact 

Remark 
High Moderate Low 

Positive impact     
1. Enhancing economic security  
 - Construction period 
 - Operation period 

 
/ 
/ 

 
 
 

 
 
 

The Project is located in the responsible area of the Hin Kong Subdistrict 
Administrative Organization, Mueang Ratchaburi District, Ratchaburi 
Province. The operation of the Project positively affects the economy of 
community, local village, and Ratchaburi Province. 

2. Increasing income tax to the 
province and localities  

 - Construction period 
 - Operation period 

 
/ 
/ 

 
 
 

 The operation of the Project will be resulted in more income 
generation and there is more money in the province due to corporate 
tax. 

3. Increasing employment 
 - Construction period 
 - Operation period 

 
/ 
/ 

  The Project has put local employment as the first priority by 
establishing the employment policy.  

4. Enhancing community economy 
 - Construction period 
 - Operation period 

 
/ 
/ 

  The presence of the Project will increase local turnover, resulting in 
income circulating into the local. This will lead to consequences, 
including the household economy to have more income.  
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Table 5.6.1-10 (cont.) 

Aspect 
Level of impact 

Remark 
High Moderate Low 

5.  Increasing the stability of the local 
power system  

 / 
 

 The implementation of the Project will provide stability to the local 
power system. This is because some of the electricity produced by the 
Project will be distributed to the Electricity Generating Authority of 
Thailand (EGAT). 

6.  The power plant fund   /  To create a new dimension of coexistence between the power plant 
and the communities in the area surrounding the power plant, the 
Ministry of Energy has set up a community development fund in the 
area surrounding the power plant.  

Negative impact     
1. Impact on agricultural occupation  

 - Construction period 
    - Operation period 

 
/ 
/ 

  From the survey of the sample group of household leaders/spouses 
in the community within 5 kilometers radius from the Project location, 
there is no problems related to water usage. However, some people 
stated that there was a problem of drought/insufficient water. 
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Table 5.6.1-10 (cont.) 

Aspect 
Level of impact 

Remark 
High Moderate Low 

2. Impact on population change and 
migration  

 - Construction period 
 - Operation period 

 
 

/ 
/ 

  In the construction of the Project, a maximum of 3 ,000  workers will 
be employed, with a construction period of approximately 3 5 - 4 2 
months, and a maximum of 60 employees during the operation period. 
This will result in a change in the population density in the area. 
According to the survey of community leaders in the study area, it was 
found that most of the industrial workers of the study area were local 
workers. 

3. Impact on changes in the behavior 
and lifestyle of people in the 
community  

 - Construction period 
 - Operation period 

 
 

/ 
/ 

  Many foreign workers come to work the area may cause a conflict of 
interest among the community population between those who agree 
and disagree with the Project. This is including various social and 
environmental problems that may occur in the future, such as 
environmental pollution problems, drug problems, burglary, 
controversy, and criminal issues, etc. However, the Project has 
measures and regulations in place. 

4. Impact on the safety of life and 
property  

 - Construction period 
 - Operation period 

 
 

/ 
/ 

  Must have measures to supervise employees to comply with the rules 
as specified by the Project to prevent impacts on life and property 
safety on the surrounding communities.  
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Table 5.6.1-10 (cont.) 

Aspect 
Level of impact 

Remark 
High Moderate Low 

5. Changes in the behavior and 
relationships of people in the 
community  

 - Construction period 
 - Operation period 

 
 

/ 
/ 

  From the results of the survey of the head of the household, it was 
found that the relationship between the people in the community 
was based on kinship and based on the kinship benefits.  

6. Impacts on community 
development such as community 
expansion, social services, or 
urbanization  

 - Construction period 
 - Operation period 

 
 
 

/ 
/ 

 
 
 
 
 
 

 The expansion of the community results in the need for relevant 
agencies to provide social services. There must be planning to support 
future development of the community in the development plan of 
each local government organization to prepare social services in the 
area with the potential capacity to provide. 

7.  Impacts on water users at water 
bodies nearby the Project area  

 - Construction period 
 - Operation period 

 
 

/ 
/ 

  Water users are affected by water use from other industrial plants in 
the area (12.0 percent).  
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Table 5.6.1-10 (cont.) 

Aspect 
Level of impact 

Remark 
High Moderate Low 

8. The mental impact of anxiety and 
confidence on the Project 
development  

 - Construction period 
 - Operation period 

 
 

/ 
/ 

 
 
 
 
 

 According to the results of public opinion survey in the area, it was 
found that most of the concerns of the people in the area were 
concerns about dust. On the confidence of the Project, it was found 
that the area near the Project (radius 0.1-3 kilometers) and the remote 
area (3-5 kilometers radius) had confidence in the Project regarding the 
environmental management system and the environmental 
supervision measures of the Project in the level that cannot be 
concluded. As for the confidence in government agencies, it was found 
that the confidence at the level that cannot be concluded as well. In 
this regard, the Project has established measures to prevent and 
mitigate environmental impacts during the construction and operation 
periods to be concrete and practical. 

Source: Consultant of Technology Company Limited, 2562 (2019) 
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5.6.2 Assessment of the major hazard of the Project  
 Activities that have a major hazard for the Project include, the occurrence of 
a serious incident on a gas pipeline, explosion of the gas turbine generator (GTG), and 
chemical spill. The Consultant has conducted the assessment of the risk assessment 
using the guidelines of the Department of Industrial Works on Criteria for Hazard 
Identification and the Risk Assessment and Risk Management Program B.E.2543 (2000). It 
includes the preparation of an inventory of risks and hazards, hazard identification, and 
the risk assessment as follows: 
 
5.6.2.1 The inventory of risks and hazards  
 The risks and potential hazards of the Project are shown in Table 5 .6 .2 .1 -1 . 
Therefore, the Consultant conducts a serious hazard assessment by divided into three 
main risks: 1 )  the major hazard to the gas pipeline, assessed by using a mathematical 
model, 2) electricity generator, steam turbine, steam generator (HRSG), switchyard, step up 
transformer, and 3) chemical leakage, assessed by Fault Tree Analysis (FTA) technique. 
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Table 5.6.2.1-1 
The inventory of risks and hazards of the Project 

Operation Risk Potential impact Hazard identification 
method 

1. Fuel transport -  Serious dangers at natural gas pipelines 
-  Serious dangers of diesel tanks and pipelines 

- Employees are injured 
- Damaged property, production 
has to be stopped 
- Danger to the environment 

-  Mathematical model 

2. Production and transmission 
processes 
-  Power generator 
-  Steam turbine 
-  Heat recover steam 

generator (HRSG) 
-  Switchyard 
- Step up transformer 
-  Gas turbine 

 
- Explosion of the power generator  
- Explosion of steam turbine  
- Explosion and fire of heat recover steam 
generator (HRSG) 

- Fire of switchyard 
- Explosion and fire of the step up transformer  
- Fuel leaks due to broken pipes (assessed on fuel 
transportation)  

- Employees are injured 
- Damaged property, production 
has to be stopped 
- Danger to the environment 

-  Fault Tree Analysis 
 
 
 
 
 
- Mathematical model 

3. Chemical storage 
 
 
 
 

-  The rack used to store the package is made of 
wood, causing it to break when placing too 
heavy objects  

-  More chemicals are stored than the building 
design  

-  Chemical handlers do not wear PPE while 
working  

-  Chemical damage 
-  Causing insufficient ventilation 

in the building, causes heat to 
react with chemicals, a fire 
can occur  

-  May have an accident and 
employees are injured, such 
as falling of a container  

 

-  Fault Tree Analysis 

Source: Consultant of Technology Company Limited, 2020  
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5.6.2.2 Assessment using the mathematical model  
 
 (1) Methodology 
  In this major hazard impact assessment, the Consultant used the PHAST 
mathematical model, a model developed by DNV Software, categorized as “Safeti” as 
a risk assessment and management tool in manufacturing processes. The PHAST 
mathematical model is used to assess consequences of impact to be used in 
determining or implementing any of the following: 
 
  1) Estimate the magnitude of consequences 
  2) Consider the location of the device, equipment layout, and design  
  3) Determine effect of modification 
  4) Prepare contingency plan 
  5) Comply with regulation 
  6) Insurance negotiations 
  7) Promote safety awareness 
  8) Quantitative risk assessment (QRA)  
 
  The PHAST mathematical model consists of a model to assess the 
magnitude of impact from hazardous events. There are 4 groups model as follows:  
 
  1) Discharge model: 
   (a) Liquid outflow model, 
   (b) Gas outflow model, 
   (c) Two phases outflow model, and 
   (d) Single or multi-component material. 
 
  2) Dispersion model:  
   (a) Aerosol formation assessment, 
   (b) Rain out assessment, 
   (c) Pool formation assessment, 
   (d) Pool evaporation assessment, 
   (e) Dense cloud dispersion assessment, 
   (f) Buoyant plume dispersion assessment, and 
   (g) Passive/Gaussian clouds assessment. 
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  3) Radiation effects model:  
   (a) Pool fires assessment, 
   (b) Jet fires assessment, 
   (c) BLEVEs and fire ball assessment, and 
   (d) Flash fire assessment. 
 
  4) Explosion effects model:  
   (a) Vapor cloud explosion assessment, and 
   (b) BLEVE blast assessment. 
  Therefore, it can be seen that the PHAST mathematical model covers 
hazardous chemicals at all phases and critical events. Thus, it is appropriate to be used 
in this environmental impact study. The scope and methods of studying major hazard 
are shown in Figure 5.6.2.2-1. 
  The impact of such major hazard assessment results will be used as a 
preventive and mitigation measures for the Project, which is necessary to use the 
information in the study as follows:  
 
  1) Meteorological data for assessing magnitude of the major hazard  
   Meteorological data used to assess the major hazards are 
atmospheric temperature, relative humidity, or wind speed. It is the basic information 
to be used in conjunction with the Project detailed information in calculating the 
magnitude of serious potential hazards. The aforementioned meteorological data will 
influence the evaporation rate of the leaked material, distance of diffusion of gas 
groups, etc. 
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Hazard Identification 

  Review/check from:  
 Details of the Project 
 Operation procedure 
 Monitoring measures of the 

Project 

 
Scenario Assumption 

Review from: 
 Operation procedure 
 Details of the Project 
 SDS 

According to the World Bank 
guideline /API 
 Reference/research/report

s 
 Past performance 
 Statistics of accidents of 

similar businesses  

Probability Analysis Consequence Analysis 

Risk Analysis 
Consideration of 
the organization's 

emergency 
response plan 

Finding guidelines/ 
preventive measures / 
severity of the accident 

Figure 5.6.2.2-1  Scope and method of the major hazard studies  
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   The meteorological data used to assess the magnitude of the major 
hazard were derived from climate statistics for the 13-year period (2006-2018) of the 
Ratchaburi Meteorological Monitoring Station. Details are shown in Table 5.6.2.2-1. 
   In addition to meteorological data, there is one parameter involved 
in the assessment of the major hazards, the surface roughness parameter, which 
indicates anomalous movement of the turbulence as it blows through a characteristic 
area. Uneven by the surface roughness parameter depends on the surface texture of 
the area as follows: 
 

Surface characteristics Surface Roughness  
Parameter 

 Sea 0.06 

 Flat Land with Few Trees 0.07 

Open Farm Land 0.09 

Open Countryside 0.11 

Wood, Rural area, or industrial area 0.17 

Urban 0.33 

 
   When considering the nature of the Project area comprising the 
industrial area and a suburban area, therefore, choosing to use a surface roughness 
parameter of 0.17 
 
 (2) Hazard identification and production unit that assess for major 
hazed  
  Hazard identification is an important step because it will indicate which 
processes or production units have the potential to cause major hazard and the nature 
of the hazard that may occur. The classification of the hazard can be determined by 
studying the details of the Project.  
  The study of Project descriptions consists of (1) the study of the process 
flow diagram from the chemical storage process, the entry of chemicals into the 
production process, related chemical reaction, (2 ) a detailed study of the production 
unit and the operating condition of the production unit, and (3) the study of protective 
equipment and various control systems that the Project installed. 
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Table 5.6.2.2-1 
 Periodic Climate Statistics of 13 years (B.E. 2549 – B.E. 2561 (2006-2018)) of the 

Weather Monitoring Station of Ratchaburi province  
 

Source : Meteorological Department, B.E. 2561(2018) 

Station Ratchaburi 5.00 meters

Index station 48464 0.00 meters

Latitude 13 degrees, 29 minutes north Height of thermometer above ground 1.50 meters

Longitude 99 degrees long, 47 minutes east Height of Anemometer  above ground 10.00 meters

Height of raingauge 0.80 meters

jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Year

Mean 1012.2 1010.9 1010 1008.6 1007.2 1006.6 1006.8 1007.1 1007.8 1009.7 1010.8 1012.0 1009.14

Mean daily range 4.0 4.0 4.1 4.0 3.7 3.0 2.8 3.0 3.8 3.8 3.5 3.8 3.62

Max. 1022.75 1020.81 1018.35 1016.69 1013.98 1013.24 1012.84 1012.11 1015.82 1031.65 1017.99 1022.48 1031.65

Min. 1003.77 1003.0 1002.03 1001.18 1001.50 995.99 1000.69 1001.3 994.19 1002.63 1003.8 1003.55 994.19

Mean max. 31.6 33.8 35.2 36.2 35 33.8 33.1 33.2 33 31.9 31.3 30.8 33.2

Ext. max. 36.5 37 40 41.5 39.7 37 36.5 37 36.6 36.5 36 35.5 41.5

Mean min. 20.5 22 23.9 25.2 25.6 25.3 25 25 24.8 24.6 23.4 21.4 23.9

Ext. min. 12 14.4 17.5 21.4 23 23.4 23.5 23 22.5 21.3 15.5 13.1 12

Mean 25.4 27.2 28.7 29.7 29.1 28.5 28 28.1 27.8 27.2 26.6 25.4 27.6

Mean 19.5 21.3 23.1 24 24.8 24.5 24.1 24 24.4 24.5 22.7 20.1 23.1

Mean 72 73 74 74 80 80 81 80 83 86 81 74 78.1

Mean max. 91 93 93 92 95 95 95 94 96 97 94 90 93.7

Mean min. 49 48 49 50 58 61 61 60 64 68 62 53 56.9

Ext. min. 17 18 24 28 33 44 17 45 48 45 40 29 17

7.00 a.m. 5.3 4.1 5.1 7.5 9.2 9.9 9.8 10.1 10.1 7.3 7.2 6.9 7.7

Mean 2.7 1.9 2.5 4.2 6.9 7.8 8.5 8.4 8.3 7.2 4.7 3.5 5.6

Directions N,NW SE SE SE SE W W W W NW NW NW -

Mean 2.7 2.5 2.8 2.6 2.2 2 2.2 2.5 2.3 2.2 3 3.5 2.5

Max. 37 25 27 31 35 45 43 40 40 34 38 32 45

Average 125.9 135.1 160.2 179.8 166 137.7 132.3 139.3 133.9 111.2 107.1 121.6 1650.1

Mean 4.6 5.8 34.5 42.6 151.2 130.9 125.5 115.1 225.1 239.8 64.2 10.6 1149.9

Mean rainy day 1.6 1.2 3.7 5.2 15.7 16.3 18 17.9 19.8 18.1 6.3 1.9 125.7

Daily maximum 34.3 19.7 93.9 94.7 98.2 86.6 83.1 62.3 113 141.3 304.9 27 304.9

Fog 0.2 0.5 0.5 0 0.1 0 0 0 0.1 0.1 0.1 0 1.6

Haze 23.1 22.6 22.9 10.2 0.8 0.4 0 0.1 0.2 3.7 9.2 19.1 112.3

Hail 0.1 0.1 0 0 0 0 0 0 0 0 0 0 0.2

Thunderstorm 0.4 0.8 2.1 5 12.4 7.8 6.4 5.6 7.7 9.5 1.9 0 59.6

Squall 0 0 0 0 0 0 0 0 0 0.1 0 0 0.1

Height of barometer above MSL

Elevation of station above MSL

Natural phenomena (day)

Air pressure  (Hectopascals)

Temperature (o C)

Dew point (o C)

Visibility (kilometers)

Cloud volume (1-10)

Wind (knots)

Evaporation (Millimeter)

Rainfall volume (Millimeter)

Relative humidity (ร้อยละ)



Environmental Impact Assessment Report 

Hin Kong Power Plant project (Final Report)  Hin Kong Power Company Limited 
 

 5-309 Consultant of Technology Company Limited 

   In determining whether a production unit is subject to major hazard 
assessment or not, it is determined from the properties of the chemicals involved. The 
Consultant considered the guidelines for chemical substances with hazardous 
properties referenced from “List of Hazardous Substances Requiring a Major Hazards 
Assessment, Guideline for Environmental Impact Assessment and Management of 
Chemical and Petrochemical Industries, Industrial Section, Division of Environmental 
Impact Evaluation, Office of Environmental Policy and Planning (1993)”. This guideline 
has set criteria for determining the production units that fall within the scope of the 
critical hazard assessment. It is determined by the hazard properties and the amount 
of use/storage of the chemicals involved. 
   From the consideration of the Project's production process, it was 
found that the hazardous substances used in the Project are natural gas and diesel oil. 
For natural gas, its properties are gas at normal temperature, colorless, and odorless. It 
is classified as flammable gas. The flash point of about -187 .8  degrees Celsius has a 
limit of flammability (LFL - UFL) equal to 5.3% - 15%. The LD50 (oral, rat) is greater than 
5 ,0 0 0  milligrams/kilogram body weight. The properties of high speed diesel fuel are 
liquid, yellow, oily odor. It is classified as less flammable. Vapors can be generated at 
temperatures lower than room temperature. The self-ignition temperature is 250°C with 
a flash point of approximately 52°C.  
   From the details of the physical, chemical, and hazardous properties 
of the chemicals used and produced in the Project, it can be seen that the chemicals 
that fall within the scope of the critical hazard are natural gas. Therefore, the Consultant 
conducted a major hazard assessment in the event that it affects the health of the 
exposed person. In defining a case study, production units that involved with the 
chemical and operating condition i.e., higher pressure and temperature than normal 
would have a chance to cause major hazard. 
   The production units dealing with hazardous chemicals with higher 
operating conditions than normal atmosphere are natural gas pipelines at the metering 
gas station and diesel fuel storage tanks. 
   For natural gas, the Project receives from the licensed company to 
distribute the natural gas by connecting a 24-inch natural gas pipeline to the Project's 
natural gas control station. The Project will then connect a 16-inch natural gas pipeline 
from the natural gas control station to the gas turbine area within the Project area.  
   Therefore, in assessing the impact of the major hazards, the 
Consultant assessed the impacts at the gas pipelines around the metering gas station. 
Details of the gas pipeline are as follows:  
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   (a) Metering gas station 
    The Project receives natural gas from the licensed company. It 
connects a 2 4 -inch natural gas pipeline to the metering gas station area, which is 
distributed at 1,250 pounds/square inch of pressure and temperature of 112.8 degrees 
Fahrenheit. The Project then connects two 16-inch diameter natural gas pipelines from 
the metering gas station area to the gas turbine area within the Project area, which is 
distributed at a pressure of 1 ,250 pounds/square inch and the temperature of 112 .3 
degrees Fahrenheit. 
 
   (b) Area around the diesel storage tanks  
    The Project has a reserve of diesel for emergency use only. It is 
transported by a transportation truck before being stored in two storage tanks, 16-inch 
diameter to deliver diesel to the power generation unit. 
 
 (3) Hypothesis/sequence analysis leading to the occurrence of major 
hazard events  
  In the major hazard assessment, the worst case is assessed to study the 
impact of the major hazard and to review/define preventive and mitigation measures, 
or to determine guidelines for revising emergency control plans and evacuation plans 
in accordance with the nature and areas affected by major hazards from the operation 
of the Project. In this study, the case of natural gas and diesel oil leak are considered. 
  In the event of major hazards around the production unit, including fires 
and explosions. There are three factors that must be involved in the formation of fire, 
oxygen, fuel, and a heat/spark source. The Project has set up a system and measures 
to prevent serious hazards, such as leak prevention and leak detection of hazardous 
substances from the production process and restricted area designation to prevent 
source of heat/spark in the area as well as provide a fire extinguishing system. There is 
a fire protection system with water sprinklers, foam, and fire extinguishers. In addition, 
the Project has a safety system in the workplace. Therefore, the likelihood of hazard is 
very less or almost impossible. 
  For natural gas, which is in the gas state, the nature of the major 
hazards arising from a gas leak can be determined from the Event Tree analysis 
according to the World Bank guideline as shown in Figure 5.3.6.2. 2, can be explained 
as follows: 
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  1) The study began from the calculation of the discharge rate of the 
hazardous substance leaked. The input data used in the calculation are the operating 
temperature and pressure and release rate. 
  2) Hazardous substances in the gaseous state will leak in the gas jet 
characteristic. Then consider whether within the jet dispersion there is an ignition source or 
not, and the leaked material will expose the spark or not. If there is a fire source, the 
leaked gas is set to ignite (jet fire) and radiates heat from combustion to determine the 
areas affected by different magnitude of thermal radiation as following. 
 
Heat radiation 

intensity 
(kW/m2) 

Hazard characteristic 

To building To receptor 

4.0 - - 
 

Causing pain in the area of the exposed 
skin if longer than 20 seconds of  
 

12.5 The wood material 
started to ignite. 
Plastic starts to melt.  

- 
 

There is a 1% chance of death if exposed 
for 1 minute. 
First degree severe skin burns within 10 
seconds.  
 

25.0 Wooden structures 
can be ignited without 
flames.  

- 
 
- 

There is a 100% chance of death if 
exposed for 1 minute. 
Serious injury may occur if exposed for 
longer than 10 seconds.  
 

37.5 Damage to building or 
equipment  

- 
 
- 

There is a 100% chance of death if 
exposed for 1 minute. 
There is a 1% chance of death if exposed 
for 10 seconds. 
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Figure 5.6.2.2-2  Order of dangerous events in case of gas leakage 
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  3) In the absence of a source of fire in the area where the cloud of the 
hazardous gas cloud differs in the direction of the downwind dispersion, the assessment 
focused on the concentration levels such as lower flammable limits (LFL) in case of 
combustible substance and  emergency response planning guidelines (ERPG) in the case of 
substances with properties hazardous to health. The input data used in the calculation are 
the leak rate, gas leak temperature, atmospheric category, surface roughness parameter, 
ambient temperature, relative humidity, and concentration of interest. 
  4) In the event that the gas cloud has a flammable quantity or 
concentration as the spread of gas is exposed to a source of ignition, these gases can 
be flash fire or Vapor cloud explosion (VCE). In the study, the distances affected by the 
compression pressure of the explosion were assessed. The input data used in the 
calculation were the amount of flammable gas in the air based on the lower 
flammable limit (LFL), combustion heat, explosive factor and size of compressed 
pressure due to explosion of gas cloud. The magnitude of compression pressure due to 
explosion is classified as follows. 
 

Magnitude of 
explosion 

Hazard characteristic 

To building To receptor 
Heavy damage 

(0.21 bar) 
Severe damage to 
nearby buildings and 
production equipment  

- 
- 
- 

There is 1% chance of death due to 
tear of lung  
There is > 50% chance of tearing the 
eardrum 
There is > 50% chance of serious injury 
from floating object 

Repairable damage 
(0.14 bar) 

Partial damage to 
buildings  

- 
- 

There is > 1% chance of tearing the 
eardrum 
There is > 1% chance of serious injury 
from floating object 
 

 
   Vapor cloud explosion (VCE) is different from the case of fires/pool 
fire/jet fires. In the case of gas explosion, fuel gas and air must be mixed before being 
flammable (premixed fuel-air mixture) provided that the combustible gas concentration 
in the air must be within the flammable limit then ignition. In case of fires/pool fires/ 
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jet fires, it is the case where flammable gas/liquid with air is mixed together during 
combustion. 
   In combustion premixed fuel-air mixture, if the combustible gas is 
burned in large quantities in a short time (deflagration), such a characteristic will cause 
pressure from burning or pressure from overpressure explosion. If the combustion does 
not occur quickly (slow deflagration), it will not result in the burning pressure, it is 
called flash fires. 
   However, the ignition of the premixed fuel-air mixture that causes 
the gas to explode will occur when there is a concentration between the upper 
flammable limit (UFL) and the lower flammable limit (LFL). 
   The lower flammable limit (LFL) refers to the lowest concentration 
(%) of flammable gas in flammable air. When there is a spark source, if the 
concentration is lower than the LFL, then there is an insufficient amount of flammable 
gas (too lean) to cause ignition or explosion. The upper flammable limit (UFL) refers to 
the maximum concentration (%) of the combustible gas in the air. When there is a 
spark source, if the concentration is higher than the UFL, it means that there is an 
excessive amount of combustible gas (too rich), resulting in less oxygen in the air. Thus, 
it is not enough to cause fire or explosion. 
   Regarding the diffusion of the gas cloud occurs in the direction of 
downwind dispersion and the concentration gradually decreases as the distance from 
the source of leakage increases, the distance with the upper flammable limit (UFL) is 
located near the source of the leak is greater than the distance with the lower 
flammable limit (LFL). Therefore, to estimate the flammable distance or area of a gas 
cloud with a mathematical model, a lower flammable limit (LFL) value is used in the 
assessment in order to ensure that the distance at affected cases are covered in all 
cases. 
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 (4) Scope Case study 
 
  1) Determining the major hazard assessment area  
   The production units considered to be potentially hazardous for the 
Project were studied in detail as to what areas are likely to leak to be determined as a 
case study in the assessment. It was performed based on recommendations from the 
World Bank Hazard Analysis Guide Book as mentioned in topic (1), it was found that 
production units with the potential to cause serious hazards from the Project is the 
natural gas pipeline, the World Bank recommends the following case studies for 
assessing the impact. 
   Pipeline distributing dangerous substances, the World Bank has 
recommended a case study in case of flange leak, pipe leak, and weld failure. 
 
  2) Leak hole size  
   Determining the leak size, the Consultant carried out a 
recommendation of the API that has defined four sizes of holes, small, medium, large, 
and rupture as follows:  
 

Size of pipe 
leak hole 

Consideration 
phase 

Used index 

small 0 - 0.25 inch 0.25 inch or 1/4 inch 

medium 0.25 - 2 inches 1 inch 

large 2 - 6 inches 4 inches 

Rupture > 6 inches Diameter of the pipe ( not more than 16 inches) 
Source: API Publication 581, 2016 
 
   In determining the size of the leak in the major hazard assessment, 
the Consultant considered the leak size in accordance with the API recommendations 
to determine four leak sizes. The Consultant selected two leak sizes, small or 1⁄2-inch 
leak size and rupture, as a case study in assessing the danger of force. Small leaks, or 
1⁄2 inch leaks, are the most likely to occur while the rupture size is the most severe 
leakage. 
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  However, when considering the effect of flange leak, pipe leak, and 
weld failure of the same pipeline, consequential impacts are the same due to the 
same operating conditions and leak sizes. Therefore, in presenting the magnitude of 
impact from the case study of the pipeline, the Consultant did not separate impact 
from flange leak, pipe leak, and weld failure. 
 
  3) Case study 
   To determine the size of the leak in this major hazard assessment, 
the Consultant determined the size of the leak by representatives of small holes and 
rupture, as follows:  
  Case 1 .  Major hazard assessment in case of a leak of the natural gas 
pipeline at the metering gas station area of the Project, and 
  Case 2.  Major hazard assessment in the area of diesel storage tanks. 
 

Production unit 
Case study 

Small leak size 
Medium leak 

size 
Large leak size Rupture 

Natural gas pipeline, 
diameter of 24 inches  

0.25 inch 1 inch  4 inches 16 inches 

Natural gas pipeline, 
diameter of 16 inches 

0.25 inch 1 inch 4 inches 16 inches 

Leak at the pipeline joint to 
the diesel tank,  

diameter of 16 inches 
0.25 inch 1 inch 4 inches 16 inches 

 
5.6.2.3 The results of the assessment of the major hazards using the 
mathematical model  
 In the major hazard assessment of natural gas pipeline leak at the metering 
gas station, the Consultant has selected the worst case, the leak of the highest 
pressure of the natural gas pipeline (1,250 psig) (Table 5.6.2.3-1) and the major hazard 
assessment of the diesel storage tanks. The major hazard assessment results show the 
magnitude of the impacts calculated in a tabular format with a brief description and 
the radius of the hazard in case of the greatest impact on the Project plan for the 
benefit of determining the likely affected areas. This can be used as information in 
determining appropriate preventive and mitigation measures for the Project. The results 
of the assessment of the major hazards of the Project can be described as follows: 
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Table 5.6.2.3 -1 
Danger assessment 

Case study 
Dangerous 
chemicals 

State 
Leak rate 
(kg./sec) 

Impact distance from heat radiation (meter) 
 Spreading distance 

of the lower 
flammability level 

(LFL)(meter) 

Impacted radius from 
vapor cloud explosion 

(VCE) (meter) 
Jet Fire  Pressure from Firebell 

4.0 kW/m2 12.5 kW/m2 37.5 kW/m2 4.0 kW/m2 12.5 kW/m2 37.5 kW/m2 
0.14 bar 
gauge 

0.21 bar 
gauge 

1. 24 inch diameter Natural gas pipeline            
-  Small Natural gas Pressurized gas 0.399 10.3 8.0 n/a - - - 5.4 - - 
-  Medium Natural gas Pressurized gas 6.382 44.8 35.2 28.0 - - - 25.6 31.0 28.3 
- Large Natural gas Pressurized gas 102.11 163.4 119.0 90.6 520.5 285.6 121.5 135.1 183.9 170.4 
-  Rupture Natural gas Pressurized gas 1,633.79 572.3 398.8 304.3 1,153.2 631.1 246.2 498.0 561.6 528.7 

2. 16 inch diameter Natural gas pipeline           
-  Small Natural gas Pressurized gas 0.407 10.4 8.1 n/a - - - 5.4 - - 
-  Medium Natural gas Pressurized gas 6.514 45.3 35.6 28.2 - - - 26.0 31.1 28.3 
- Large Natural gas Pressurized gas 104.23 164.9 120.1 91.3 523.6 287.3 122.1 137.3 184.4 170.8 
-  Rupture Natural gas Pressurized gas 1,667.70 577.6 402.7 307.1 1,159.9 634.8 247.4 509.5 564.3 533.1 

 
Remark :  “n/a” means impact is not found 
  “ - ” means there is no such impact 
Source : Consultants of Technololgy Co.,L.td, B.E.2562 (2019) 
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 (1) Case 1.  Major hazard assessment in case of a leak of the natural 
gas pipeline at the metering gas station area of the Project  
 
  Case study: The natural gas distribution pipeline with diameter of 
24 inches  
 
  1) The case of small leak size  
   In the event of leak of a natural gas pipeline with diameter of 2 4 
inches and leak hole size of 0.25 inch, the natural gas will be leaked in the gas phase 
with the same leak rate of 0.399 kilogram/second. In the event that the leak is not yet 
controlled, such as closing the block valve, natural gas leakage will occur all the time. 
Therefore, it is characterized as a continuous release, which, if the leaked gas touches a 
spark, it will ignite in a manner known as a jet fire, which will cause the effect of heat 
radiation. The heat radius at 4.0 and 12.5 kilowatt/ square meter were 10.3 and 8.0 
meters, respectively. However, there will be no radiation effects of 3 7 .5  kilowatt/ 
square meter. 
   In case of natural gas leaking, it does not cause immediate fire. It diffuses 
by the downwind dispersion. The distance of dispersion that is higher than the lowest 
flammable limit (LFL) is 5.4 meters. However, due to the small amount of diffused gas cloud, 
therefore, explosion will not be occurred in the form of a vapor cloud explosion. 
 
  2) The case of medium leak size 
   In the event of leak of a natural gas pipeline with diameter of 2 4 
inches and leak hole size of one inch, the natural gas will be leaked in the gas phase 
with the same leak rate of 6.382 kilogram/second. In the event that the leak is not yet 
controlled, such as closing the block valve, natural gas leakage will occur all the time. 
Therefore, it is characterized as a continuous release, which, if the leaked gas touches a 
spark, it will ignite in a manner known as a jet fire, which will cause the effect of heat 
radiation. The heat radius at 4.0, 12.5 , and 37.5 kilowatt/square meter (m2) were 44.8, 
35.2, and 28.0 meters, respectively.  
   In case of natural gas leaking, it does not cause immediate fire. It 
diffuses by the downwind dispersion. The distance of dispersion that is higher than the 
lowest flammable limit (LFL) is 25.6 meters. Natural gas cloud that spread in the said 
distance, if exposed to a source of ignition there will be a vapor cloud explosion, which 
has a dangerous distance from the compression of the explosion at the repairable 
damage and the heavy damage for a distance of 31.1 and 28.3 meters, respectively. 
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  3) The case of large leak size 
   In the event of leak of a natural gas pipeline with diameter of 2 4 
inches and leak hole size of one inch, the natural gas will be leaked in the gas phase 
with the same leak rate of 102.11 kilogram/second. In the event that the leak is not yet 
controlled, such as closing the block valve, natural gas leakage will occur all the time. 
Therefore, it is characterized as a continuous release, which, if the leaked gas touches a 
spark, it will ignite in a manner known as a jet fire, which will cause the effect of heat 
radiation. The heat radius at 4.0, 12.5, and 37.5 kilowatt/square meter (m2) were 163.4, 
119.0, and 90.6 meters, respectively. The distances that were affected by heat radiation 
in the event of a fireball at 4.0, 12.5, and 37.5 kilowatt/square meter (m2) were 520.5, 
285.6, and 121.5 meters. 
 
   In case of natural gas leaking, it does not cause immediate fire. It 
diffuses by the downwind dispersion. The distance of dispersion that is higher than the 
lowest flammable limit (LFL) is 135.1 meters. Natural gas cloud that spread in the said 
distance, if exposed to a source of ignition there will be a vapor cloud explosion, which 
has a dangerous distance from the compression of the explosion at the repairable 
damage and the heavy damage for a distance of 183.9 and 170.4 meters, respectively. 
 
 
  4) The case of rupture 
   In the event of a rupture of a natural gas pipeline with diameter of 
2 4  inches and leak hole size of one inch, the natural gas will be leaked in the gas 
phase with the same leak rate of 1,633.79 kilogram/second. In the event that the leak 
is not yet controlled, such as closing the block valve, natural gas leakage will occur all 
the time. Therefore, it is characterized as a continuous release, which, if the leaked gas 
touches a spark, it will ignite in a manner known as a jet fire, which will cause the 
effect of heat radiation. The heat radius at 4 .0 , 12 .5 , and 37.5 kilowatt/square meter 
(m2 ) were 572.3, 398.8, and 304.3 meters, respectively. The distances that were 
affected by heat radiation in the event of a fireball at 4 . 0 , 1 2 . 5 , and 37.5 
kilowatt/square meter (m2) were 1,153.2, 631.1, and 246.2 meters. 
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Figure 5.6.2.3 -1 Distance of impacted area from the heat of transporting natural gas through 24 inch pipe around Metering Gas Station 

        

 

37.5 kW/m2 = 304.3 meters 

12.5 kW/m2 = 398.8 meters 

4.0 kW/m2 = 572.3 meters 

 Gas Metering Station 
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Table 5.6.2.3-2 
The affected area in case of a leak in the jet fire manner  

the case of the natural gas pipeline distribution with diameter of 24 inches at 
metering gas station Rupture 

Case study 
Heat radius 

(meter) 
Affected area 

- Intensity of heat 
radiation of 37.5 
kW/m2 

304.3 North: The Project area and the TECO Power Plant  
East: The Project area and the TECO Power Plant 
West: The Project area and agricultural area  
South:  The Project area, agricultural area, the house 
next to a power plant in the south  
 

- Intensity of heat 
radiation of 12.5 
kW/m2 

398.8 North: The Project area and the TECO Power Plant  
East: The Project area and the TECO Power Plant 
West: The Project area and agricultural area  
South:  The Project area, agricultural area, the house 
next to a power plant in the south  
 

-  Intensity of heat 
radiation of 4.0 
kW/m2 

572.3 North: The Project area and the TECO Power Plant  
East: The Project area, the TECO Power Plant, and 
the house next to a power plant in the east 
West: The Project area and agricultural area  
South:  The Project area, agricultural area, the house 
next to a power plant in the south  

 
   In case of natural gas leaking that does not cause immediate fire. It 
diffuses by the downwind dispersion. The distance of dispersion that concentration is 
higher than the lowest flammable limit (LFL) is 498.0 meters. If the gas cloud spreading 
in the said distance exposes to a source of ignition, vapor cloud explosion will occur. It 
has a dangerous distance from the compression of the explosion at the repairable 
damage and heavy damage levels 561.6 and 528.7 meters, respectively. The affected 
areas are shown in Figure 5.6.2.3-2 and Table 5.6.2.3-3. 
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Figure 5.6.2.3-2 Impacted area from the pressure of Vapor Cloud Explosion in the case of rupture in 24 inch diameter pipe from transporting natural gas 
        
 

0.14 bar gauge = 561.6 m 

0.21 bar gauge = 528.7 
m 

 Gas Metering Station 
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Table 5.6.2.3-3 
The affected area in case of vapor cloud explosion  

the case of a rupture of the natural gas pipeline distribution with  
diameter of 24 inches (Rupture) 

 

Case study 
Affected 
distance 
(meter) 

Affected area 

- Explosion 
intensity of 0.21 
bar 

528.7 North: The Project area and the TECO Power Plant  
East: The Project area, the TECO Power Plant, and 
the house next to a power plant in the east 
West: The Project area and agricultural area  
South:  The Project area, agricultural area, the 
house next to a power plant in the south  

- Explosion 
intensity of 0.14 
bar 

561.6 North: The Project area and the TECO Power Plant  
East: The Project area, the TECO Power Plant, and 
the house next to a power plant in the east 
West: The Project area and agricultural area  
South:  The Project area, agricultural area, the 

house next to a power plant in the south  
 

  Case study: The natural gas distribution pipeline with diameter of 
16 inches  
  1) The case of small leak size 
   In the event of leak of a natural gas pipeline with diameter of 16 
inches and leak hole size of 0.25 inch, the natural gas will be leaked in the gas phase 
with the same leak rate of 0.407 kilogram/second. In the event that the leak is not yet 
controlled, such as closing the block valve, natural gas leakage will occur all the time. 
Therefore, it is characterized as a continuous release, which, if the leaked gas touches a 
spark, it will ignite in a manner known as a jet fire, which will cause the effect of heat 
radiation. The heat radius at 4.0 and 12.5 kilowatt/square meter (m2) were 10.4 and 8.1 
meters, respectively. However, there will be no radiation effects of 37.5 kilowatt/square 
meter (m2). 
   In the case of natural gas leaking, it does not cause immediate fire. It 
diffuses by the downwind dispersion. The distance of dispersion that is higher than the 
lowest flammable limit (LFL) is 5 .4  meters. However, due to the small amount of 
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diffused gas cloud, therefore, explosion will not be occurred in the form of a vapor 
cloud explosion. 
 
  2) The case of medium leak size 
   In the event of leak of a natural gas pipeline with diameter of 16 
inches and leak hole size of one inch, the natural gas will be leaked in the gas phase 
with the same leak rate of 6.514 kilogram/second. In the event that the leak is not yet 
controlled, such as closing the block valve, natural gas leakage will occur all the time. 
Therefore, it is characterized as a continuous release, which, if the leaked gas touches a 
spark, it will ignite in a manner known as a jet fire, which will cause the effect of heat 
radiation. The heat radius at 4.0, 12.5 , and 37.5 kilowatt/square meter (m2) were 45.3, 
35.6, and 28.2 meters, respectively. 
   In case of natural gas leaking, it does not cause immediate fire. It 
diffuses by the downwind dispersion. The distance of dispersion that is higher than the 
lowest flammable limit (LFL) is 26.0 meters. Natural gas cloud that spread in the said 
distance, if exposed to a source of ignition there will be a vapor cloud explosion, which 
has a dangerous distance from the compression of the explosion at the repairable 
damage and the heavy damage for a distance of 31.1 and 28.3 meters, respectively. 
 
  3) The case of large leak size 
   In the event of leak of a natural gas pipeline with diameter of 16 
inches and leak hole size of one inch, the natural gas will be leaked in the gas phase 
with the same leak rate of 104.23 kilogram/second. In the event that the leak is not yet 
controlled, such as closing the block valve, natural gas leakage will occur all the time. 
Therefore, it is characterized as a continuous release, which, if the leaked gas touches a 
spark, it will ignite in a manner known as a jet fire, which will cause the effect of heat 
radiation. The heat radius at 4.0, 12.5, and 37.5 kilowatt/square meter (m2) were 164.9, 
120.1, and 91.3 meters, respectively. The distances that were affected by heat radiation 
in the event of a fireball at 4.0, 12.5, and 37.5 kilowatt/square meter (m2) were 523.6, 
287.3, and 122.3 meters. 
   In case of natural gas leaking, it does not cause immediate fire. It 
diffuses by the downwind dispersion. The distance of dispersion that is higher than the 
lowest flammable limit (LFL) is 137.3 meters. Natural gas cloud that spread in the said 
distance, if exposed to a source of ignition there will be a vapor cloud explosion, which 
has a dangerous distance from the compression of the explosion at the repairable 
damage and the heavy damage for a distance of 184.4 and 170.8 meters, respectively. 
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  4) The case of rupture 
   In the event of a rupture of a natural gas pipeline with diameter of 
16 inches and leak hole size of one inch, the natural gas will be leaked in the gas 
phase with the same leak rate of 1,667.70 kilogram/second. In the event that the leak 
is not yet controlled, such as closing the block valve, natural gas leakage will occur all 
the time. Therefore, it is characterized as a continuous release, which, if the leaked gas 
touches a spark, it will ignite in a manner known as a jet fire, which will cause the 
effect of heat radiation. The heat radius at 4 .0 , 12 .5 , and 37.5 kilowatt/square meter 
(m2 ) were 577.6, 402.1, and 307.1 meters, respectively. The distances that were 
affected by heat radiation in the event of a fireball at 4 . 0 , 1 2 . 5 , and 37.5 
kilowatt/square meter (m2 ) were 1,159.9, 634.8, and 247.4 meters. The affected areas 
are shown in Figure 5.6.2.3-1 and Table 5.6.2.3-4. 
   In case of natural gas leaking that does not cause immediate fire. It 
diffuses by the downwind dispersion. The distance of dispersion that concentration is 
higher than the lowest flammable limit (LFL) is 509.5 meters. If the gas cloud spreading 
in the said distance exposes to a source of ignition, vapor cloud explosion will occur. It 
has a dangerous distance from the compression of the explosion at the repairable 
damage and heavy damage levels 564.3 and 533.1 meters, respectively. The affected 
areas are shown in Figure 5.6.2.3-4 and Table 5.6.2.3-5. 
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Figure 5.6.2.3-3 Distance of impact from the heat of 16 inch diameter pipe from transporting natural gas around the Metering Gas Station 

        

 

37.5 kW/m2 = 307.1 m 

12.5 kW/m2 = 402.7 m 

4.0 kW/m2 = 577.6 m 

 Gas Metering Station 
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Table 5.6.2.3-4 
The affected area in case of a leak in the jet fire manner in 

the case of a rupture of the natural gas pipeline distribution with diameter of 16 
inches at metering gas station   

 

Case study 
Heat radius 

(meter) 
Affected area 

- Intensity of heat 

radiation of 37.5 

kW/m2 

307.1 North: The Project area and the TECO Power Plant  
East: The Project area and the TECO Power Plant 
West: The Project area and agricultural area  
South:  The Project area, agricultural area, the 
house next to a power plant in the south  
 

- Intensity of heat 

radiation of 12.5 

kW/m2 

402.7 North: The Project area and the TECO Power Plant  
East: The Project area and the TECO Power Plant 
West: The Project area and agricultural area  
South:  The Project area, agricultural area, the 
house next to a power plant in the south  
 

-  Intensity of heat 

radiation of 4.0 

kW/m2 

577.6 North: The Project area and the TECO Power Plant  
East: The Project area, the TECO Power Plant, and 
the house next to a power plant in the east 
West: The Project area and agricultural area  
South:  The Project area, agricultural area, the 

house next to a power plant in the south  

 
 



Environmental Impact Assessment Report 

Hin Kong Power Plant project (Final Report)  Hin Kong Power Company Limited 
 

 5-328 Consultant of Technology Company Limited 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.6.2.3-4 Impacted area from the pressure of Vapor Cloud Explosion in the case of rupture in 16 inch diameter pipe from transporting natural gas        
 

0.14 bar gauge = 564.3 m  

0.21 bar gauge = 533.1 m 

Gas Metering Station 
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Table 5.6.2.3-5 
The affected area in case of vapor cloud explosion  

the case of a rupture of the natural gas pipeline distribution with 
 diameter of 16 inches  

 

Case study 
Affected 
distance 
(meter) 

Affected area 

- Explosion 
intensity of 
0.21 bar 

533.1 North: The Project area and the TECO Power Plant  
East: The Project area, the TECO Power Plant, and the 
house next to a power plant in the east 
West: The Project area and agricultural area  
South:  The Project area, agricultural area, the house 

next to a power plant in the south  
- Explosion 

intensity of 
0.14 bar 

564.3 North: The Project area and the TECO Power Plant  
East: The Project area, the TECO Power Plant, and the 
house next to a power plant in the east 
West: The Project area and agricultural area  
South:  The Project area, agricultural area, the house 

next to a power plant in the south  
 
 (2) Case 2. Major hazard assessment in case of a leak of the connecting 
pipeline from the diesel tank with diameter of 16 inches to transfer diesel to the 
power production unit 
  The storage characteristics of diesel fuel of the Project showed that the 
pressure and evaporation of diesel in the tanks were less likely to occur. This is 
because diesel has slow evaporation properties. Therefore, the study focused on the 
case of leakage of the connecting pipeline to the diesel tank. The results of the major 
hazard assessment from Project operation are shown in Table 5.6.2.3-6 and can be 
described as follows: 
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Table 5.6.2.3-6 
Danger Assessment result in the case of leakage in 16 inch diameter pipe connecting from diesel oil storage tank to the electricity 

generating unit. 
Affected distance Case study 

Small leak hole 
(0.25 inch) 

Medium leak 
hole (1 inch) 

Large leak 
hole (4 
inches) 

Ruptured leak hole 
(diameter of less than 16 

inches) 
Jet Fire scenario 4.0  kW/m2 14.1 49.2 168.2 410.4 
 12.5 kW/m2 11.0 38.2 128.8 313.4 
 37.5 kW/m2 9.0 31.3 104.8 254.3 
Pool Fire  scenario 4.0   kW/m2 12.0 26.9 48.2 109.5 
 12.5 kW/m2 8.9 18.1 23.4 51.8 
 37.5 kW/m2 5.8 9.9 n/a n/a 
Spreading distance at different Lower Flammable Level 
(LFL) 

4.7 51.7 176.0 572.9 

Impacted distance from 
pressure of  

0.14 bar gauge - 71.3 252.5 864.4 

Vapor cloud explosion (VCE) 0.21 bar gauge - 65.9 231.9 790.7 
Remark :  " n/a "  means no said impact found  
  " - "  means said impact did not occur 
Source : Consultants of Technololgy Co.,L.td, B.E.2563(2020) 
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  1) The case of small leak size 
   In the event of leak of the diesel connecting pipeline with diameter 
of 16 inches and leak hole size of 0 .2 5  inch, in the event that the leak is not yet 
controlled, such as closing the block valve, if diesel leakage exposes to a spark, it will 
cause a jet fire. This will cause the effect of heat radiation. The heat radius at the 
intensity of 4 .0 , 12.5, and 37.5  kilowatt/square meter (m2 ) were 14.1, 11.0, and 9.0 
meters, respectively.  
   In the case of a pool fire, it will cause the effects of heat radiation. 
The heat radius at the intensity of 4.0, 12.5, and 37.5 kilowatt/square meter (m2) were 
12.0, 8.9, and 5.8 meters, respectively.  
   In the case the diesel does not immediately ignite, diesel fuel 
evaporates and diffuses according to the downwind dispersion. The distance of 
dispersion that is higher than the lowest flammable limit (LFL) is 4.7 meters.  
   In the case that the diesel vapor cloud exposes to a spark and cause 
vapor cloud explosion, there will be no danger of compression of the explosion. 
 
  2) The case of medium leak size 
   In the event of leak of the diesel connecting pipeline with diameter 
of 16 inches and leak hole size of one inch, in the event that the leak is not yet 
controlled, such as closing the block valve, if diesel leakage exposes to a spark, it will 
cause a jet fire. This will cause the effect of heat radiation. The heat radius at the 
intensity of 4 .0 , 12.5, and 37.5  kilowatt/square meter (m2 ) were 49.2, 38.2, and 31.3 
meters, respectively.  
   In the case of a pool fire, it will cause the effects of heat radiation. 
The heat radius at the intensity of 4.0, 12.5, and 37.5 kilowatt/square meter (m2) were 
26.9, 18.1, and 9.9 meters, respectively.  
   In the case the diesel does not immediately ignite, diesel fuel 
evaporates and diffuses according to the downwind dispersion. The distance of 
dispersion that is higher than the lowest flammable limit (LFL) is 51.7 meters.  
   In the case that the diesel vapor cloud exposes to a spark and cause 
vapor cloud explosion, the danger distances from the compression pressure of the 
explosion are as follows: 
     - The distance of impact from compression pressure of the 
explosion at the repairable damage level is 71.3 meters, and 
     - The distance of impact from compression pressure of the 
explosion at the heavy damage level is 65.9 meters.  
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  3) The case of large leak size 
   In the event of leak of the diesel connecting pipeline with diameter 
of 16 inches and leak hole size of four inches, in the event that the leak is not yet 
controlled, such as closing the block valve, if diesel leakage exposes to a spark, it will 
cause a jet fire. This will cause the effect of heat radiation. The heat radius at the 
intensity of 4.0, 12.5, and 37.5 kilowatt/square meter (m2) were 168.2, 128.8, and 104.8 
meters, respectively.  
   In the case of a pool fire, it will cause the effects of heat radiation. 
The heat radius at the intensity of 4.0  and 12.5 kilowatt/square meter (m2) were 48.2 
and 23.4 meters, respectively.  
   In the case the diesel does not immediately ignite, diesel fuel 
evaporates and diffuses according to the downwind dispersion. The distance of 
dispersion that is higher than the lowest flammable limit (LFL) is 176.0 meters.  
   In the case that the diesel vapor cloud exposes to a spark and cause 
vapor cloud explosion, the danger distances from the compression pressure of the 
explosion are as follows: 
     - The distance of impact from compression pressure of the 
explosion at the repairable damage level is 252.5 meters, and 
     - The distance of impact from compression pressure of the 
explosion at the heavy damage level is 231.9 meters. 
 
  4) The case of a rupture  
   In the event of leak of the diesel connecting pipeline with diameter 
of 16 inches and leak hole size of four inches, in the event that the leak is not yet 
controlled, such as closing the block valve, if diesel leakage exposes to a spark, it will 
cause a jet fire. This will cause the effect of heat radiation. The heat radius at the 
intensity of 4.0, 12.5, and 37.5 kilowatt/square meter (m2) were 410.4, 313.4, and 254.3 
meters, respectively. The affected areas are shown in Figure 5.6.2.3-5 and Table 
5.6.2.3-7. 
   In the case of a pool fire, it will cause the effects of heat radiation. 
The heat radius at the intensity of 4.0 and 12.5 kilowatt/square meter (m2) were 109.5 
and 51.8 meters, respectively.  
   In the case the diesel does not immediately ignite, diesel fuel 
evaporates and diffuses according to the downwind dispersion. The distance of 
dispersion that is higher than the lowest flammable limit (LFL) is 572.9 meters.  



Environmental Impact Assessment Report 

Hin Kong Power Plant project (Final Report)  Hin Kong Power Company Limited 
 

 5-333 Consultant of Technology Company Limited 

   In the case that the diesel vapor cloud exposes to a spark and cause 
vapor cloud explosion, the danger distances from the compression pressure of the 
explosion are as follows: 
     - The distance of impact from compression pressure of the 
explosion at the repairable damage level is 864.4 meters, and 
     - The distance of impact from compression pressure of the 
explosion at the heavy damage level is 790.7 meters. 
 
   The affected areas are shown in Figure 5.6.2.3-6 and Table 5.6.2.3-8. 
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Figure 5.6.2.3-5  Impacted area from the case of leakage from rupture in 16 inch diameter pipe connecting to diesel tank and in case of leakage with Jet Fire 

12.5 kW/m2 = 313.4 m 

37.5 kW/m2 = 254.3 m 

Diesel storage tank 

4.0 kW/m2 = 410.4 m 
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Table 5.6.2.3-7 
The affected area in case of a jet fire from a rupture of the connecting pipeline 

from the diesel tank with diameter of 16 inches  
 

Case study 
Heat radius 

(meter) 
Affected area 

- Intensity of heat 

radiation of 37.5 

kW/m2 

254.3 North: The Project area  
East: The Project area  
West: The Project area, agricultural area, and the 
house next to a power plant in the south 
South:  The Project area, agricultural area, and the 
house next to a power plant in the south 

- Intensity of heat 

radiation of 12.5 

kW/m2 

313.4 North: The Project area  
East: The Project area  
West: The Project area, agricultural area, and the 
house next to a power plant in the south 
South:  The Project area, agricultural area, and the 

house next to a power plant in the south 

-  Intensity of heat 

radiation of 4.0 

kW/m2 

410.4 North: The Project area  
East: The Project area and the TECO Power Plant 
West: The Project area, agricultural area, and the 
house next to a power plant in the south 
South:  The Project area, agricultural area, and the 

house next to a power plant in the south 

Source : Consultants of Technololgy Co.,L.td, B.E.2563 (2020) 
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Figure 5.6.2.3-6  Impacted area from pressure of the Vapor Cloud Explosion in case of rupture in the 16 inch diameter pipe connecting to diesel tank 

0.14 bar gauge = 864.4 m 

0.21 bar gauge = 790.6 m 

Diesel storage tank 
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Table 5.6.2.3-8 
Impacted area from pressure of the Vapor Cloud Explosion in case of rupture in the 

16 inch diameter pipe connecting to diesel tank 
 

Case Study 
Impacted radius 

(meter) 
Affected area 

- severity of the 
0.21 bar 
explosion 

790.7 North: Project area, TECO Power Plant, and 
agricultural area 
East : Project’s area, TECO Power Plant area, 
agricultural area, and houses In the East direction 
of TECO              
West :   Project area, agricultural area, and houses 
In the West direction of TECO  
South :  Project area, agricultural area, and houses 
In the South direction of TECO              
 

- Severity of the 
0.14 bar 
explosion 

864.4 North: Project area, TECO Power Plant area, 
agricultural area, and Ban Nong Ruk Community 
East : Project area, TECO Power Plant area, 
agricultural area, and houses In the East direction 
of TECO 
West :   Project area, agricultural area, and houses 

In the West direction of TECO  
South :  Project area, agricultural area, and houses 

In the South direction of  the power plant          
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 (3) Domino effect of a rupture of two natural gas pipelines with diameter 
of 16 inches from the metering station to the gas turbine 
  In the event of a rupture of two natural gas pipelines with diameter of 16 

inches from the metering station to the gas turbine will cause a domino effect, which 

will increase the level of impact. In the assessment, the Consultant assessed the major 

hazards and the consequences of the worst case due to failure of the function of 

protection devices, control systems, and all types of checking systems. 

  For assessing the magnitude of impact of the domino effect arising from 

leaking and fire of the natural gas pipelines, the Consultant assessed based on the  

worst case where two 16 -inch natural gas pipelines which is installed in parallel with a 

distance of 2 0  meters cause a jet fire. This creates a level of heat radiation that 

damages neighboring pipes and pipe rack structures (heat radiation intensity of 3 7 .5 

kilowatt/square meter (m2 )) . It is resulting in rupture of adjacent pipeline and the 

transported chemicals to be leaked out. The Consultant assessed the impact based on 

an event of a rupture of both pipelines. Details are shown in Table 5.6.2.3-9. 

 

Table 5.6.2.3-9 
Assessment result of Domino Effect in case of rupture in 16 inches diameter  

pipeline carrying natural gas 
 

Case Study 

Affected area from heat radiation (meter) 

Jet Fire 

4.0 kW/m2 12.5 kW/m2 37.5 kW/m2 

Power from total heat 816.8 569.7 434.3 
Source : Consultants of Technololgy Co.,L.td, B.E.2563 (2020) 
 
  The affected areas by heat radiation in the event of the domino effect 
based on a jet fire are shown in Table 5.6.2.3-10 and Figure 5.6.2.3-5. 
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Table 5.6.2.3-10 
Affected areas in the case of a rupture of the natural gas pipelines with diameter 

of 16 inches in the jet fire manner 
 

Case study 
Heat radius 

(meter) 
Affected area 

- Intensity of heat 
radiation of 37.5 kW/m2 

434.3 North: The Project area  
East: The Project area and the TECO Power Plant 
West: The Project area, agricultural area, and the 
house next to a power plant in the south 
South:  The Project area, agricultural area, and 

the house next to a power plant in the south 
- Intensity of heat 
radiation of 12.5 kW/m2 

569.7 North: The Project area and the TECO Power 
Plant 
East: The Project area, the TECO Power Plant, 
and the next to the TECO Power Plant in the 
east 
West: The Project area and agricultural area  
South:  The Project area, agricultural area, and 
the house next to a power plant in the south 

-  Intensity of heat 
radiation of 4.0 kW/m2 

816.8 North: The Project area, the TECO Power Plant, 
and Nong Rak community 
East: The Project area, the TECO Power Plant, 
agricultural area, and the next to the TECO 
Power Plant in the east 
West: The Project area, agricultural area, and the 
house at the west 
South:  The Project area, agricultural area, and 
the house next to a power plant in the south 
 

 Source : Consultants of Technololgy Co.,L.td, B.E.2563(2020) 
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 However, the Project shall prevent major hazards or domino effect in the 
Project area by considering the design and installation of equipment to comply with 
international standards such as API, ANSI, ASME, and NFPA, etc. Important equipment 
such as columns and tanks will shall be selected according to the above international 
standards and passed a leak test and has authorized inspection of an agency according 
to international standards to inspect and provide certification called U-Stamp Certificate 
such as ASME U-Stamp Boiler and Pressure Vessel Certification, etc. This is to ensure 
that those devices will not lead to accidents. Moreover, the Project shall install safety 
equipment and put the Company's safety management system in place to ensure safety 
as follows: 
 
 (1) Fire protection and suppression equipment  
  Details of the number and installation areas of the fire prevention and 
suppression system of the Project are shown in Table 2.11.2-1, whereby the Project will 
install fire prevention and suppression equipment in accordance with international 
standards and meet the criteria specified by laws as follows: 
  1) Warning and fire alarm system of the Project  
   It consists of heat detector, smoke detector, and flame detector, 
which will be installed in the building area and the area with a risk of fire.  
  2) The fire suppression equipment of the Project consists:  
   (a) Fire hydrant and fire hose, which will be installed to be able to 
cover the entire Project area.  
   (b) Portable fire extinguisher consists of carbon dioxide (CO2), dry 
chemical, and Non-CFC liquid, which will use depending on the type of fuel in each area.   
   (c) Automatic CO2 system, which will be installed at the gas turbine 
area by using automatic detectors to control the operation of the system 
   (d) Portable foam fire extinguisher set, which will be provided at the 
steam turbine building of the Project  
 
 (2) Emergency plan drill 
  The Project has set an emergency action plan drill for at least once a 
year, with a training exercise set in the area of the production process and the area for 
oil storage tanks for at least once a year and areas outside the production zone, 
including the office building area, maintenance area, chemical storage facility, and other 
areas at least once a year 
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5.6.2.4 The risk of major hazard  
 As previously mentioned, major hazard will arise from the leak of chemicals 
from the production unit of the Project. Therefore, in this topic, the risk of leakage was 
analyzed. It is based on assessing the likelihood of risks or leakage of the production 
unit and the severity of the impact. Details are as follows: 
 
 (1) Analysis of likelihood of accident  
 
  1) Leak frequency 
   Likelihood of leaks from the production unit area of the Project was 
assessed according to different hole sizes based on the Risk-Based Inspection Base 
Resource Documents of API Publication 581 (May 2000), which provides a leak chance 
that is based on historical data/statistics of errors (Database of Generic Failure 
Frequencies) of API Publication 5 8 1  (May 2 0 0 0 )  of onshore refining and chemical 
processing equipment and pipe diameters from 0.75 inch to over 16 inches at leak size 
of 1⁄2, 1, and 4 inches and pipe rupture as detailed in the Table. 5.6.2.4-1. 
 
  As for the likelihood for flange leak was assessed according to different 
leak sizes, regarding the Process Equipment Leak Frequency Data for Use in QRA of DNV 
Company which is developed from Hydrocarbon Release Database (HCRD) by the UK 
Health and Safety Executive (HSE) based on over 4,000 leak events of the UK oil and gas 
plants. This database contains the leak frequency data of the 17 types of process 
equipment. Leak frequency of flange are shown in Table 5.6.2.4-2. 
 
 In determining the likelihood of major hazard, the leak frequency was 
compared with the criteria in the Handbook of Chemical Hazard Analysis Procedures, 
Federal Emergency Management Agency (FEMA), 1993, as shown in Table 5.6.2.4-3. 
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Table 5.6.2.4-1 
Generic Equipment Failure Frequencies 

 

Equipment Type 
Leak Frequency (per year for four hole sizes) 

¼ in 1 in 4 in Rupture 
Centrifugal Pump, Single Seal 6 x 10-2 5 x 10-4 1 x 10-4 - 

Centrifugal Pump, Double Seal 6 x 10-3 5 x 10-4 1 x 10-4 - 

Column 8 x 10-5 2 x 10-4 2 x 10-5 6 x 10-6 

Compressor, Centrifugal - 1 x 10-3 1 x 10-4 - 

Compressor, Reciprocating - 6 x 10-3 6 x 10-4 - 

Filter 9 x 10-4 1 x 10-4 5 x 10-5 1 x 10-5 

Fin/Fin Coolers 2 x 10-3 3 x 10-4 5 x 10-8 2 x 10-8 

Heat Exchanger, Shell 4 x 10-5 1 x 10-4 1 x 10-5 6 x 10-6 

Heat Exchanger, Tube Side 4 x 10-5 1 x 10-4 1 x 10-5 6 x 10-6 

Piping, 0.75 in. diameter, per ft 1 x 10-5 - - 3 x 10-7 

Piping, 1 in. diameter, per ft 5 x 10-6 - - 5 x 10-7 

Piping, 2 in. diameter, per ft 3 x 10-6 - - 6 x 10-7 

Piping, 4 in. diameter, per ft 9 x 10-7 6 x 10-7 - 7 x 10-8 

Piping, 6 in. diameter, per ft 4 x 10-7 4 x 10-7 - 8 x 10-8 

Piping, 8 in. diameter, per ft 3 x 10-7 3 x 10-7 8 x 10-8 2 x 10-8 

Piping, 10 in. diameter, per ft 2 x 10-7 3 x 10-7 8 x 10-8 2 x 10-8 

Piping, 12 in. diameter, per ft 1 x 10-7 3 x 10-7 3 x 10-8 2 x 10-8 

Piping, 16 in. diameter, per ft 1 x 10-7 2 x 10-7 2 x 10-8 2 x 10-8 

Piping, > 16 in. diameter, per ft 6 x 10-8 2 x 10-7 2 x 10-8 1 x 10-8 

Pressure Vessels 4 x 10-5 1 x 10-4 1 x 10-5 6 x 10-6 

Reactor 1 x 10-4 3 x 10-4 3 x 10-5 2 x 10-5 

Reciprocating Pumps 0.7 0.01 0.001 0.001 

Atmospheric Storage Tank 4 x 10-5 1 x 10-4 1 x 10-5 2 x 10-5 

Source:  Risk-Based Inspection Base Resource Document, API Publication 581, First 
 Edition, May 2000 
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Table 5.6.2.4-2 
Process Equipment Leak Frequency: Flange 

 

Flange size (inch) Leak Hole size (mm) Leak Frequency (per year) 
0.5 1 - 3 

> 3 - 10 
> 10 - 50 
> 50 - 150 

> 150 
Total 

3.725 x 10-5 

1.364 x 10-5 

1.227 x 10-5 

- 
- 

6.316 x 10-5 

1 1 - 3 
> 3 - 10 
> 10 - 50 
> 50 - 150 

> 150 
Total 

4.037 x 10-5 

1.479 x 10-5 

1.279 x 10-5 

- 
- 

6.795 x 10-5 

2 1 - 3 
> 3 – 10 
> 10 – 50 
> 50 – 150 

> 150 
Total 

4.628 x 10-5 

1.695 x 10-5 

6.126 x 10-6 

7.661 x 10-6 
- 

7.701 x 10-5 

4 1 - 3 
> 3 - 10 
> 10 - 50 
> 50 - 150 

> 150 
Total 

5.745 x 10-5 

2.104 x 10-5 

7.605 x 10-6 

8.062 x 10-6 
- 

9.415 x 10-5 

6 1 - 3 
> 3 - 10 
> 10 - 50 
> 50 - 150 

> 150 
Total 

6.816 x 10-5 

2.496 x 10-5 

9.023 x 10-6 

1.594 x 10-6 
6.852 x 10-6 
1.106 x 10-4 

10 1 - 3 
> 3 - 10 
> 10 - 50 
> 50 - 150 

> 150 
Total 

8.880 x 10-5 

3.252 x 10-5 

1.176 x 10-5 

2.077 x 10-6 
7.110 x 10-6 
1.423 x 10-4 
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Table 5.6.2.4-2 (cont) 
Flange size (inch) Leak Hole size (mm) Leak Frequency (per year) 

14 1 - 3 
> 3 - 10 
> 10 - 50 
> 50 - 150 

> 150 
Total 

1.088 x 10-4 
3.984 x 10-5 
1.440 x 10-5 
2.544 x 10-6 
7.360 x 10-6 
1.729 x 10-4 

20 1 - 3 
> 3 - 10 
> 10 - 50 
> 50 - 150 

> 150 
Total 

1.379 x 10-4 
5.051 x 10-5 
1.826 x 10-5 
3.226 x 10-6 
7.724 x 10-6 
2.176 x 10-4 

Remark : Leak Frequency covering Flanged Joint, Comprising Two Flange Faces, Gasket andTwo 
Weld to the Pipe covering Ring Type Joint, Spiral Wound, Clamp (Grayloc) and Hammer 
Union (Chicksan) 

Source: document on Process Equipment Leak Frequency Data for Use in QRA company DNV 
 

Table 5.6.2.4-3 
Probability of the occurrence of major hazard  

Probability level Definition 

Common Chance of occurrence is 1 time/year or higher (> 1 time/year) 

Likely 
Chance of occurrence is at least 1 time in 10 years (> 0.1 
time/year) 

Reasonably likely 
Chance of occurrence is at least 1 time in 10-100 years (> 0.1 to 
1x10-2 time/year) 

Unlikely 
Chance of occurrence is at least 1 time in 100-1,000 years  
 (1x10-2 to 1x10-3 time/year) 

Very Unlikely 
Chance of occurrence is less than 1 time in 1,000 years (< 1x10-

3 time/year) 
 
  From the leak likelihood database of generic failure frequencies above 
production equipment it can summarize the potential for leaks from natural gas 
pipeline including the likelihood of major hazard as shown in Table 5.6.2.4-4. 
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Table 5.6.2.4-4 
Leak frequency of the natural gas distribution pipeline  

Case of pipe leak and weld failure 
 

Size of leak 
Length of 
pipeline  
(feet) 

Leak Frequency Probability of the 
occurrence of major 

hazard  
(compare to Table 

5.6.2.4-3) 

API standard 
(time/year/feet1/) 

API standard x length of 
pipeline2/ 

(time/year) 

Natural gas distribution pipeline, diameter of 24 inches  

Small (0.25 inch) 
450 (1,476.45) 

4 x 10-7 5.906 x 10-4 Very Unlikely 

Rupture ( 6 
inches) 

8 x 10-8 1.181 x 10-4 Very Unlikely 

Natural gas distribution pipeline, diameter of 16 inches 

Small (0.25 inch) 
80 (262.48) 

9 x 10-7 2.362 x 10-4 Very Unlikely 

Rupture ( 4 
inches) 

7 x 10-8 1.837 x 10-5 Very Unlikely 

Remark: 1/  It is leak frequency in the case of pipe according to the Risk-Based Inspection Base 
Resource Document, API Publication 581, First Edition, May 2000 

 2/  Length of the pipeline of the Project  
 

Table 5.6.2.4-5 
Leak frequency of the natural gas distribution pipeline in the case of flange leak 

Size of leak 
Leak frequency 
(time/year) 1/ 

Probability of the occurrence of 
major hazard  

(compare to Table 5.6.2.4-3) 
Natural gas distribution pipeline, diameter of 24 inches 

Small (0.25 inch) 2.496 x 10-5 Very Unlikely 

Rupture (6 inches) 1.106 x 10-4 Very Unlikely 

Natural gas distribution pipeline, diameter of 16 inches 

Small (0.25 inch) 2.104 x 10-5 Very Unlikely 

Rupture (4 inches) 9.415 x 10-5 Very Unlikely 

Remark : 1/  is Leak Frequency according to document on Process Equipment Leak Frequency 

Data for Use in QRA  
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   It can be seen that the likelihood of leakage from the waste gas 
and natural gas pipeline systems have less than one chance of occurrence in 1,000 year. 
The likelihood of the leak is in the very unlikely level based on the criteria in the 
Handbook of Chemical Hazard Analysis Procedures, Federal Emergency Management 
Agency (FEMA), 1993. 
 
  2) Likelihood of fire  
   The production unit that has the potential to cause a major 
flammable hazard from the Project is the natural gas pipeline. The waste gas has a 
similar composition to natural gas. From the API study found that the probability of 
occurrence of a gas leak from the production equipment under operating conditions is 
lower temperature than auto ignition temperature (processed below AIT) of the 
substance is shown in Table 5 .7 .2 .5 -6 .  However, when considering the leakage of 
natural gas, one atom of hydrocarbon compound, from the distribution pipeline in the 
event that the leak is not yet controlled, it will be continuous release, which, if ignited, 
there is a chance of jet fire and a vapor cloud explosion (VCE) as shown in Figure 
5.7.2.5-1. 
 
  For the likelihood of natural gas leakage and ignition, the Consultant 
considered the potential for leaks of different sizes of natural gas pipelines as suggested 
by API at two pore sizes (Table 5.6.2.4-4 and Table 5.6.2.5-5) in conjunction with the 
potential for jet fire and gas formation (Table 5.6.2.4-6).  The risk of jet-fire and ignition 
and the occurrence of vapor cloud explosion can be summarized in Table 5 .6 .2 .4 -7 
and Table 5.6.2.4-8, respectively. 
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Table 5.6.2.4-6 
Specific Event Probabilities-Continuous Release Auto Ignition Not Likely 

 

Substance 
Event probabilities 

Ignition 
Vapor Cloud 

Explosion (VCE) 
Flash 
Fire 

Jet Fire Pool Fire 

C1-C2 0.2 0.04 0.06 0.1 - 
C3-C4 0.1 0.03 0.02 0.05 - 

C5 0.1 0.03 0.02 0.05 - 
C6-C8 0.1 0.03 0.02 0.05 - 
C9-C12 0.05 0.01 0.02 0.02 - 
C13-C16 - - - - - 
C17-C25 - - - - - 

C25+ - - - - - 
H2 0.9 0.4 0.4 0.1 - 
H2S 0.9 0.4 0.4 0.2 - 

Remark: Operate under temperature less than Auto Ignition Temperature (AIT) of the substance 

Source: API, API Publication 581, first edition, May 2000 
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Figure 5.6.2.4-1 Order of occurrence of dangerous hazards in case of natural gas leakage 
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Table 5.6.2.4-7 
Likelihood of leakage and Jet Fire from Pipe Leak, Weld Failure, and Flange Leak 

 

Leakage case Size 
API standard 
(time/year) 

API standard x length of 
pipeline2/ 

(time/year) 

Likelihood  
(likelihood of leakage x likelihood of 

explosion 1/) 
(time/year) 

Probability of the 

occurrence of major 

hazard  
(compare to Table 

5.6.2.4-3) 
1. Natural gas distribution pipeline, diameter of 24 inches 

1.1  Pipe leak and weld failure 
(Table 5.7.2.5-4 x Table 

5.7.2.5-6) 

Small (0.25 inch) 4 x 10-7 5.906 x 10-4 (5.906 x 10-4) x 0.1 = 5.906 x 10-5 Very Unlikely 

Rupture (6 inches) 8 x 10-8 1.181 x 10-4 (1.181 x 10-4) x 0.1 = 1.181 x 10-5 Very Unlikely 

1.2 Flange leak 
(Table 5.7.2.5-5 x Table 

5.7.2.5-6) 

Small (0.25 inch) 2.496 x 10-5 - (2.496 x 10-5) x 0.1 = 2.496 x 10-6 Very Unlikely 

Rupture (6 inches) 1.106 x 10-4 - (1.106 x 10-4) x 0.1 = 1.106 x 10-5 Very Unlikely 

2. Natural gas distribution pipeline, diameter of 16 inches 

2.1  Pipe leak and weld failure 
(Table 5.7.2.5-4 x Table 

5.7.2.5-6) 

Small (0.25 inch) 9 x 10-7 2.362 x 10-4 (2.362 x 10-4) x 0.1 = 2.362 x 10-5 Very Unlikely 

Rupture (4 inches) 7 x 10-8 1.837 x 10-5 (1.837 x 10-5) x 0.1 = 1.837 x 10-6 Very Unlikely 

2.2 Flange leak 
(Table 5.7.2.5-5 x Table 

5.7.2.5-6) 

Small (0.25 inch) 2.104 x 10-5 - (2.104 x 10-5) x 0.1 = 2.104 x 10-6 Very Unlikely 

Rupture (4 inches) 9.415 x 10-5 - (9.415 x 10-5) x 0.1 = 9.415 x 10-6 Very Unlikely 

Remark:  1/  Likelihood of Jet Fire of natural gas is 0.1 
2/  length of the project’s pipe
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Table 5.6.2.4-8 
Likelihood of leakage and vapor cloud explosion (VCE) in the case of pipe leak, weld failure, and flange leak 

 

Leakage case Size 
API standard 
(time/year) 

API standard x length of 
pipeline2/ 

(time/year) 

Likelihood  
(likelihood of leakage x likelihood of 

explosion 1/) 
(time/year) 

Probability of the 

occurrence of major 

hazard  
(compare to Table 

5.6.2.4-3) 
1. Natural gas distribution pipeline, diameter of 24 inches 

1.1  Pipe leak and weld failure 
(Table 5.7.2.5-4 x Table 

5.7.2.5-6) 

Small (0.25 inch) 4 x 10-7 5.906 x 10-4 (5.906 x 10-4) x 0.04 = 2.362 x 10-5 Very Unlikely 

Rupture (6 inches) 8 x 10-8 1.181 x 10-4 (1.181 x 10-4) x 0.04 = 4.724 x 10-6 Very Unlikely 

1.2 Flange leak 
(Table 5.7.2.5-5 x Table 

5.7.2.5-6) 

Small (0.25 inch) 2.496 x 10-5 - (2.496 x 10-5) x 0.04 = 9.984 x 10-7 Very Unlikely 

Rupture (6 inches) 1.106 x 10-4 - (1.106 x 10-4) x 0.04 = 4.424 x 10-6 Very Unlikely 

2. Natural gas distribution pipeline, diameter of 16 inches 

2.1  Pipe leak and weld failure 
(Table 5.7.2.5-4 x Table 

5.7.2.5-6) 

Small (0.25 inch) 9 x 10-7 2.362 x 10-4 (2.362 x 10-4) x 0.04 = 9.448 x 10-6 Very Unlikely 

Rupture (4 inches) 7 x 10-8 1.837 x 10-5 (1.837 x 10-5) x 0.04 = 7.348 x 10-7 Very Unlikely 

2.2 Flange leak 
(Table 5.7.2.5-5 x Table 

5.7.2.5-6) 

Small (0.25 inch) 2.104 x 10-5 - (2.104 x 10-5) x 0.04 = 8.416 x 10-7 Very Unlikely 

Rupture (4 inches) 9.415 x 10-5 - (9.415 x 10-5) x 0.04 = 3.766 x 10-6 Very Unlikely 

Remark:  1/  Likelihood of Vapor Cloud Explosion (VCE) of natural gas is 0.04 
 2/  Length of the Project of power generating unit  
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 It can be seen that the likelihood of leakage and fire of all four cases is less 
than once in 1,000 years, and the likelihood of such a leak is rated as very unlikely 
according to the criteria in the Handbook of Chemical Hazard Analysis Procedures, 
Federal Emergency Management Agency (FEMA), 1993. 
 
 (2) Severity of the consequence  
  From the results of the major hazard assessment in Section 5.6.2.4 , it 
was found that the severity of the consequence or serious danger around the natural 
gas pipeline of the Project was assessed by the mathematical model. The Consultant 
has taken into account the severity of the impact by referring to the Department of 
Industrial Works Regulations on Hazard Identification Criteria, Risk assessment, and the 
Preparation of the Risk Management Plan 2000, in which the severity of the impact on 
the community, environment, and property was assessed as shown in Table 5.6.2.4-9 
to Table 5.6.2.4-10. 
 

Table 5.6.2.4-9 
The severity rating of any dangerous event affecting the people  

Level Severity Detail 
1 Minor A minor injury at the first aid level  
2 Moderate An injury that requires medical attention  
3 Major Serious injury or illness  
4 Catastrophic Disability or death 

 
Table 5.6.2.4-10 

The severity rating of any dangerous event affecting the community  
Level Severity Detail 

1 Minor Does not affect the communities surrounding the 
Project or have little impact  

2 Moderate Affect the communities surrounding the Project and 
can be fixed in a short period of time  

3 Major Affect the communities surrounding the Project and 
takes time to fix the impact  

4 
 Catastrophic A severe impact on the community for a broad range 

or government agencies must take corrective action  
Remark: Community impact means community nuisance, injury, and illness of the people and 

damage to property of the community and people  
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Table 5.6.2.4-11 
The severity rating of any dangerous event affecting the environment 

 
Level Severity Detail 

1 Minor Does not affect the environment or controllable  

2 Moderate Affect the environment at moderate level and can be 
fixed in a short period of time  

3 Major Seriously affect the environment and takes time to fix 
the impact 

4 
 Catastrophic A severe impact on the environment, need resources 

and time to fix the impact  
Remark: Community impacts refer to environmental degradation and damage such as air, soil, water 

sources, etc.  

Table 5.6.2.4-12 
The severity rating of any dangerous event affecting the property 

 
Level Severity Detail 

1 Minor Very less property damage or no damage 

2 Moderate Moderate property damage and can continue to 
operate  

3 Major Severe property damage and some production units 
must be stopped  

4 Catastrophic Severe property damage and all production units 
must be stopped 

 
  The level of severity of major hazard events affecting people, community, 
environment, and property, the Consultant considered based on 2 issues:  
 
  1) Severity of impact 
   The Consultant considered the nature of the danger posed by heat 
radiation and explosive compression pressures at different levels as defined in the 
study as follows: 
 



Environmental Impact Assessment Report 

Hin Kong Power Plant project (Final Report)  Hin Kong Power Company Limited 
 

 5-353 Consultant of Technology Company Limited 

 (a) Characteristic of hazard from heat radiation  
 
Heat radiation 

intensity 
(kW/m2) 

Hazard characteristic 

To building To receptor 

4.0 - - 
 

Causing pain in the area of the exposed 
skin if longer than 20 seconds of  
 

12.5 The wood material 
started to ignite. 
Plastic starts to melt.  

- 
 

There is a 1% chance of death if exposed 
for 1 minute. 
First degree severe skin burns within 10 
seconds.  
 

37.5 Damage to building or 
equipment  

- 
 
- 

There is a 100% chance of death if 
exposed for 1 minute. 
There is a 1% chance of death if exposed 
for 10 seconds. 
 

 
   (b) Characteristic of hazard from explosive compression 
pressures  

Magnitude of 
explosion 

Hazard characteristic 

To building To receptor 
Heavy damage 

(0.21 bar) 
Severe damage to 
nearby buildings and 
production equipment  

- 
- 
- 

There is 1% chance of death due to 
tear of lung  
There is > 50% chance of tearing the 
eardrum 
There is > 50% chance of serious injury 
from floating object 

Repairable damage 
(0.14 bar) 

Partial damage to 
buildings  

- 
- 

There is > 1% chance of tearing the 
eardrum 
There is > 1% chance of serious injury 
from floating object 
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  2) Affected areas 
  In addition to determining the severity of impact according to the 
nature of the harm caused by heat radiation and explosive compression pressure at 
different levels as described above. The Consultants also took into account the 
affected areas. The criteria for determining the severity of impact on the people, the 
community, the environment, and property are as follows: 
 

People in the 
affected area 

The severity according to the nature of the impact on the 
person  

Heat radiation (kW/m2) 
Pressure from explosion 

(bar-g) 
4.0  12.5 37.5 0.14  0.21 

No Low Low Low Low Low 

Yes Moderate High Very high Very high Very high 
 

Community in the 
affected area 

The severity according to the nature of the impact on the 
community 

Heat radiation (kW/m2) 
Pressure from explosion 

(bar-g) 
4.0  12.5 37.5 0.14  0.21 

No Low Low Low Low Low 

Yes Moderate High Very high Very high Very high 
 

Environmental 
resources that 

need to be 
restored in the 
affected area 

The severity according to the nature of the impact on the 
environment 

Heat radiation (kW/m2) 
Pressure from explosion 

(bar-g) 
4.0  12.5 37.5 0.14  0.21 

No Low Low Low Low Low 

Yes Low High Very high Very high Very high 
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The main 
production 

equipment in the 
affected area 

The severity according to the nature of the impact on 
property 

Heat radiation (kW/m2) 
Pressure from explosion 

(bar-g) 
4.0  12.5 37.5 0.14  0.21 

No Low Low Low Low Low 

Yes Low High Very high Very high Very high 
 
  For the severity of major hazards from jet fire and vapor cloud explosion 
incidents in the event of a leak in the gas distribution pipeline of the Project, in the 
event of leaks of different sizes on the people, the community, the environment, and 
on property are shown in Table 5.6.2.4-13 and Table 5.6.2.4-14. The severity of the 
impacts to be used in the risk assessment was selected for the highest severity to be 
use in the assessment. It can be described as follows 
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Table 5.6.2.4-13 
Severity of the jet fire and vapor cloud explosion of the natural gas distribution pipeline with diameter of 24 inches on the people, the 

community, the environment, and property  
 

Case study 

Impact of heat radiation in the case of jet fire 
Heat radiation 

intensity  
(kW/m2) 

Distance 
(meter) 

Severity of impact 

People Community Environment Property 

-  Small leak size 4.0 10.3 Moderate Low Low Low 
 12.5 8.0 High Low Low High 
 37.5 n/a - - - - 
-  Rupture 4.0 572.3 Moderate Low Low Low 
 12.5 398.8 High Low Low High 
 37.5 304.3 Very high Low Low Very high 

Case study 
Impact of vapor cloud explosion 

Pressure 
(bar-g) 

Distance 
(meter) 

Severity of impact 
People Community Environment Property 

-  Small leak size 0.14 - - - - - 
 0.21 - - - - - 
-  Rupture 0.14 561.6 Very high Low Low Very high 
 0.21 528.7 Very high Low Low Very high 

Remark: “ - ”  means no impact was found at the level  
Source: Consultant of Technology Company Limited, 2019 
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Table 5.6.2.4-14 
Severity of the jet fire and vapor cloud explosion of the natural gas distribution pipeline with diameter of 16 inches on the people, the 

community, the environment, and property  

Case study 

Impact of heat radiation in the case of jet fire 
Heat radiation 

intensity  
(kW/m2) 

Distance 
(meter) 

Severity of impact 

People People People People 

-  Small leak size 4.0 10.4 Moderate Low Low Low 
 12.5 8.1 High Low Low High 
 37.5 n/a - - - - 
-  Rupture 4.0 577.6 Moderate Low Low Low 
 12.5 402.7 High Low Low High 
 37.5 307.1 Very high Low Low Very high 

Case study 
Impact of vapor cloud explosion 

Pressure 
(bar-g) 

Distance 
(meter) 

Severity of impact 
People People People People 

-  Small leak size 0.14 - - - - - 
 0.21 - - - - - 
-  Rupture 0.14 564.3 Very high Low Low Very high 
 0.21 564.3 Very high Low Low Very high 

Remark: “ - ”  means no impact was found at the level 
Source: Consultant of Technology Company Limited, 2019 



Environmental Impact Assessment Report 

Hin Kong Power Plant project (Final Report)  Hin Kong Power Company Limited 

 5-358 Consultant of Technology Company Limited 

  1) The case of natural gas distribution pipeline, diameter of 24 
inches  
   (a) Impact from heat radiation in the case of jet fire  
    a) Small leak size  

 Heat radiation intensity of 4.0 kilowatt/square meter (m2), 
affected area of 10.3 meters radius. It does not cause any impact on buildings. Rather, 
it affects the receptor, causing pain in the exposed skin. If exposed for longer than 20 
seconds. Impacts are as follows: 
      - Impact on the people. Causing pain in the skin of the 
employee upon contact, therefore, the level of severity is at a moderate level.  
      - Impact on the community. Since the affected area of 
10.3 meters radius which is within the Project area, therefore, the level of severity is at 
a low level.  
      - Impact on the environment. Since the affected area 
of 10.3 meters radius which is within the Project area and is controllable, therefore, the 
level of severity is at a low level.  
      - Impact on the property. The heat radiation intensity 
of 4 .0  kilowatt/ square meter does not cause impacts on production equipment and 
very less damage of the property, therefore, the level of severity is at a low level.  

 Heat radiation intensity of 12.5 kilowatt/square meter(m2), 
affected area of 8.0 meters radius. The wood material started to ignite. Plastic starts to 
melt and cause an impact on the receptor with a 1% chance of death if exposed for 1 
minute and severe burns. Impact are as follows: 
      - Impact on the people. Exposure workers has 1% 
chance of death if exposed for one minute and severe burns, therefore, the level of 
severity is at a high level.  
      - Impact on the community. Since the affected area of 
8.0 meters radius which is within the Project area, therefore, the level of severity is at a 
low level. 
      - Impact on the environment. Since the affected area 
of 10.3 meters radius which is within the Project area and is controllable, therefore, the 
level of severity is at a low level. 
      - Impact on the property. The heat radiation intensity 
of 12.5 kilowatt/square meter (m2 ) causes impacts on production equipment and 
severe damage of the property, some production units must be stopped, therefore, 
the level of severity is at a high level. 
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    b) Rupture 
 Heat radiation intensity of 4.0 kilowatt/square meter (m2), 

affected area of 572.3 meters radius. It does not cause any impact on buildings. Rather, 
it affects the receptor, causing pain in the exposed skin. If exposed for longer than 20 
seconds. Impacts are as follows: 
      - Impact on the people. Causing pain in the skin of the 
employee upon contact, therefore, the level of severity is at a moderate level.  
      - Impact on the community. Since the affected area of 
572.3 meters radius which is the Project and agricultural areas, therefore, the level of 
severity is at a low level.  
      - Impact on the environment. Since the affected area 
of 572.3 meters radius which is within the Project and agricultural areas and is 
controllable, therefore, the level of severity is at a low level.  
      - Impact on the property. The heat radiation intensity 
of 4 .0  kilowatt/ square meter does not cause impacts on production equipment and 
very less damage of the property, therefore, the level of severity is at a low level.  

 Heat radiation intensity of 1 2 .5  kilowatt/square meter 
(m2), affected area of 398.8 meters radius. The wood material started to ignite. Plastic 
starts to melt and cause an impact on the receptor with a 1 %  chance of death if 
exposed for 1 minute and severe burns. Impact are as follows: 
      - Impact on the people. Exposure workers has 1% 
chance of death if exposed for one minute and severe burns, therefore, the level of 
severity is at a high level. 
      - Impact on the community. Since the affected area of 
398.8 meters radius which is within the Project and agricultural areas, therefore, the 
level of severity is at a low level. 
      - Impact on the environment. Since the affected area 
of 398.8 meters radius which is within the Project and agricultural areas and is 
controllable, therefore, the level of severity is at a low level. 
      - Impact on the property. The heat radiation intensity 
of 12.5 kilowatt/square meter (m2)causes impacts on production equipment and severe 
damage of the property, some production units must be stopped, therefore, the level 
of severity is at a high level. 
 

 Heat radiation intensity of 37.5 kilowatt/square meter 
(m2 ), affected area of 304.3 meters radius. It causes damage to equipment and 
buildings and causing an impact on the contact with a 100% chance of death if 
exposed for one minute. Impacts are as follows:  
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      - Impact on the people. The exposed employee has 
100% chance of death if exposed for 1 minute, therefore, the level of severity is at a 
very high level. 
      - Impact on the community. Since the affected area of 
304.3 meters radius which is the Project and agricultural areas, therefore, the level of 
severity is at a low level. 
      - Impact on the environment. Since the affected area 
of 3 0 4 . 3  meters radius which is within the Project and agricultural areas and is 
controllable, therefore, the level of severity is at a low level.  
      - Impact on the property. The heat radiation intensity 
of 1 2 .5  kilowatt/square meter (m2 ) causes impacts on production equipment and 
severe damage of the property, all production units must be stopped, therefore, the 
level of severity is at a very high level.  
 
   (b) Impact from vapor cloud explosion 
    a) Small leak size 
     In the case of small leak size, there is no impact from the 
explosion. Therefore, no impact on the people, the community, the environment, and 
the property. 
    b) Rupture 
      Pressure of 0.14 bar gauge, affected area of 561.6 meters 
radius. It causes partial damage to buildings and causing an impact on the exposure 
more than 1% chance of tearing the eardrum and seriously injured by floating objects. 
Impacts are as follows: 
      - Impact on the people. Exposed employee has more 
than 1% chance of tearing the eardrum and seriously injured by floating objects, 
therefore, the level of severity is at a high level.  
      - Impact on the community. Since the affected area of 
561.6 meters radius which is the Project and agricultural areas, therefore, the level of 
severity is at a low level.  
      - Impact on the environment. Since the affected area 
of 561.6 meters radius which is within the Project and agricultural areas and is 
controllable, therefore, the level of severity is at a low level. 
      - Impact on the property pressure of 0.14 bar gauge 

cause partial damage of production equipment, therefore, the level of severity is at a 
very high level.  
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      Pressure of 0.21 bar gauge, affected area of 528.7 meters 
radius. It causes partial damage to buildings and causing an impact on the exposure 
more than 1% chance of death from tearing the lung. Impacts are as follows: 
      - Impact on the people. Exposed employee has more 
than 1% chance of death from tearing the lung, therefore, the level of severity is at a 
high level. 
      - Impact on the community. Since the affected area of 
528.7 meters radius which is the Project and agricultural areas, therefore, the level of 
severity is at a low level. 
      - Impact on the environment. Since the affected area 
of 528.7 meters radius which is within the Project and agricultural areas and is 
controllable, therefore, the level of severity is at a low level. 
      - Impact on the property. pressure of 0.21 bar gauge 

cause severe damage of production equipment, therefore, the level of severity is at a 
very high level.  
 
  2) The case of the natural gas distribution pipeline with diameter 
of 16 inches  
   (a) Impact from heat radiation in the case of jet fire  
    a) Small leak size 
      Heat radiation intensity of 4.0 kilowatt/square meter (m2), 
affected area of 10.4 meters radius. It does not cause any impact on buildings. Rather, 
it affects the receptor, causing pain in the exposed skin. If exposed for longer than 20 
seconds. Impacts are as follows: 
      - Impact on the people. Causing pain in the skin of the 
employee upon contact, therefore, the level of severity is at a moderate level. 
      - Impact on the community. Since the affected area of 
10.4 meters radius which is within the Project area, therefore, the level of severity is at 
a low level. 
      - Impact on the environment. Since the affected area 
of 10.4 meters radius which is within the Project area and is controllable, therefore, the 
level of severity is at a low level. 
      - Impact on the property. The heat radiation intensity 
of 4 .0  kilowatt/ square meter does not cause impacts on production equipment and 
very less damage of the property, therefore, the level of severity is at a low level. 
      Heat radiation intensity of 1 2 .5  kilowatt/square meter 
(m2 ), affected area of 8 .0  meters radius. The wood material started to ignite. Plastic 
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starts to melt and cause an impact on the receptor with a 1 %  chance of death if 
exposed for 1 minute and severe burns of skin. Impact are as follows: 
      - Impact on the people. Exposure workers has 1% 
chance of death if exposed for one minute and severe burns, therefore, the level of 
severity is at a high level. 
      - Impact on the community. Since the affected area of 
8.1 meters radius which is within the Project area, therefore, the level of severity is at a 
low level. 
      - Impact on the environment. Since the affected area 
of 8.1 meters radius which is within the Project area and is controllable, therefore, the 
level of severity is at a low level. 
      - Impact on the property. The heat radiation intensity 
of 12.5 kilowatt/square meter (m2 ) causes impacts on production equipment and 
severe damage of the property, some production units must be stopped, therefore, 
the level of severity is at a high level. 
 
    b) Rupture 
      Heat radiation intensity of 4.0 kilowatt/square meter (m2), 
affected area of 577.6 meters radius. It does not cause any impact on buildings. Rather, 
it affects the receptor, causing pain in the exposed skin. If exposed for longer than 20 
seconds. Impacts are as follows: 
      - Impact on the people. Causing pain in the skin of the 
employee upon contact, therefore, the level of severity is at a moderate level. 
      - Impact on the community. Since the affected area of 
577.6 meters radius which is the Project and agricultural areas, therefore, the level of 
severity is at a low level. 
      - Impact on the environment. Since the affected area 
of 577.6 meters radius which is within the Project and agricultural areas and is 
controllable, therefore, the level of severity is at a low level. 
      - Impact on the property. The heat radiation intensity 
of 4 .0  kilowatt/square meter (m2 ) does not cause impacts on production equipment 
and very less damage of the property, therefore, the level of severity is at a low level. 
      Heat radiation intensity of 1 2 .5  kilowatt/square meter 
(m2), affected area of 402.7 meters radius. The wood material started to ignite. Plastic 
starts to melt and cause an impact on the receptor with a 1 %  chance of death if 
exposed for 1 minute and severe burns of the skin. Impact are as follows: 
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      - Impact on the people. Exposure workers has 1% 
chance of death if exposed for one minute and severe burns of the skin, therefore, the 
level of severity is at a high level. 
      - Impact on the community. Since the affected area of 
402.7 meters radius which is within the Project and agricultural areas, therefore, the 
level of severity is at a low level. 
      - Impact on the environment. Since the affected area 
of 402.7 meters radius which is within the Project and agricultural areas and is 
controllable, therefore, the level of severity is at a low level. 
      - Impact on the property. The heat radiation intensity 
of 12.5 kilowatt/square meter (m2 ) causes impacts on production equipment and 
severe damage of the property, some production units must be stopped, therefore, 
the level of severity is at a high level. 
      Heat radiation intensity of 37.5 kilowatt/square meter 
(m2 ), affected area of 307.1 meters radius. It causes damage to equipment and 
buildings and causing an impact on the contact with a 100% chance of death if 
exposed for one minute. Impacts are as follows: 
      - Impact on the people. The exposed employee has 
100% chance of death if exposed for 1 minute, therefore, the level of severity is at a 
very high level. 
      - Impact on the community. Since the affected area of 
307.1 meters radius which is the Project and agricultural areas, therefore, the level of 
severity is at a low level. 
      - Impact on the environment. Since the affected area 
of 307.1 meters radius which is within the Project and agricultural areas and is 
controllable, therefore, the level of severity is at a low level. 
      - Impact on the property. The heat radiation intensity 
of 1 2 .5  kilowatt/square meter (m2 ) causes impacts on production equipment and 
severe damage of the property, all production units must be stopped, therefore, the 
level of severity is at a very high level. 
 
  (b) Impact of vapor cloud explosion 

    a) Small leak size 
     In the case of small leak size, there is no impact from the 
explosion. Therefore, no impact on the people, the community, the environment, and 
the property. 
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    b) Rupture 
      Pressure of 0.14 bar gauge, affected area of 564.3 meters 
radius. It causes partial damage to buildings and causing an impact on the exposure 
more than 1% chance of tearing the eardrum and seriously injured by floating objects. 
Impacts are as follows: 
      - Impact on the people. Exposed employee has more 
than 1% chance of tearing the eardrum and seriously injured by floating objects, 
therefore, the level of severity is at a high level. 
      - Impact on the community. Since the affected area of 
564.3 meters radius which is the Project and agricultural areas, therefore, the level of 
severity is at a low level. 
      - Impact on the environment. Since the affected area 
of 564.3 meters radius which is within the Project and agricultural areas and is 
controllable, therefore, the level of severity is at a low level. 
      - Impact on the property. Pressure of 0.14 bar gauge 

cause partial damage of production equipment, therefore, the level of severity is at a 
very high level.  
 
      Pressure of 0.21 bar gauge, affected area of 533.1 meters 
radius. It causes partial damage to buildings and causing an impact on the exposure 
more than 1% chance of death from tearing the lung. Impacts are as follows: 
      - Impact on the people. Exposed employee has more 
than 1% chance of death from tearing the lung, therefore, the level of severity is at a 
high level. 
      - Impact on the community. Since the affected area of 
533.1 meters radius which is the Project and agricultural areas, therefore, the level of 
severity is at a low level. 
      - Impact on the environment. Since the affected area 
of 533.1 meters radius which is within the Project and agricultural areas and is 
controllable, therefore, the level of severity is at a low level. 
      - Impact on the property. pressure of 0.21 bar gauge 

cause severe damage of production equipment, therefore, the level of severity is at a 
very high level. 
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 (3) Risk assessment 
  The consultant considered the method for assessing the level of risk 
according to the Handbook of Chemical Hazard Analysis Procedures, Federal 
Emergency Management Agency, U.S. Department of Transportation, U.S.EPA, 1 9 9 0 ) . 
Two related factors were considered, the likelihood of each incident and frequency of 
occurrence (as shown in Table 5.6 .2 .4 -3 ) together with the severity of consequence 
(Table 5 .6 .2 .4 -9  to Table 5 .6 .2 .4 -12 ). The analysis of frequency and severity was 
performed using the matrix table as shown in Figure 5.7.2.5-2. 
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Figure 5.6.2.4-2  Accident Frequency/ Severity Screening Matrix  
 
 

Comprehensive planning and preparedness are essentially mandatory at the 

appropriate levels of government of industry (high risk) 

Comprehensive planning is optional and does not necessarily warrant any 

major efforts or costs.  Give consideration to sharing any necessary special 

response resources on a regional basis (moderate risk) 
Comprehensive planning may be unwarranted and unnecessary (low risk) 
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  The level of risk of major hazard in the event of a natural gas pipeline 
leak, diameter of 24 and 16 inches. The assessment was done based on the leak 
statistics suggested by API and DNV at various leak sizes, together with severity of 
consequence. The cases of jet fire and vapor cloud explosion (VCE) were considered. 
The risk level can be summarized as shown in Table 5.6.2.4-15 and Table 5.6.2.4-16. 
The assessment of the risk level of major hazards around the two natural gas pipelines 
found that the most common risk level is in the moderate and low levels without 
experiencing a high level of risk. 
 
  In this assessment of the level of major hazard described above, it was 
based on the worst case scenario. However, the assessment has not considered the 
preventive and mitigation measures that the Project has prepared to reduce the 
chance of occurrence and the severity of the impact in the area of natural gas 
distribution pipelines as follows: 
 
  1) Install detection and alarm systems in case of gas leaks, water jets, 
pressure reducing devices, and fire alarm,  
  2) Provide measures to prevent overheating caused by failure of the 
temperature control system, which causes leakage of combustible gas from the system (from 
various seals):  
   - Install high temperature monitoring and alarm systems, and 
   - install gas detector monitoring and alarm systems. 
 
  3) Specify the area in the pipeline an area prohibited area of any 
activity which may result in spark or heat radiation,  
  4) Provide a permission system for entering the area in the event that it is 
necessary to access the area of the pipeline, those entering the area must be aware of the 
precautions related to preventing the occurrence of dangerous events,  
  5) Arrange a plan to regularly inspect and maintain the pipelines to be 
in proper conditions at all times,  
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Table 5.6.2.4-15 
Level of risk of leakage and jet fire and vapor cloud explosion (VCE) of a 24 inches natural gas distribution pipeline 

Case study Likelihood (time/year) 

Impact from heat radiation  

Likelihood (time/year) 

Impact from VCE  
Heat 

radiation 
intensity 
(kW/m2) 

Severity Risk level Pressure (bar) Severity Risk level 

- Small leak 5.906 x 10-5 4.0 - - 2.362 x 10-5 0.14 - - 

 Pipe leak/weld failure  12.5 - - Pipe leak/weld failure 0.21 - - 

   (Very Unlikely) 37.5 - -  (Very Unlikely)    

  2.496 x 10-6 4.0 - - 9.984 x 10-7 0.14 - - 

  Flange leak 12.5 - - Flange leak 0.21 - - 
  (Very Unlikely) 37.5 - - (Very Unlikely)    

- Rupture 1.181 x 10-5 4.0 Moderate Low 4.724 x 10-6 0.14 Catastrophic Moderate 

 Pipe leak/weld failure 12.5 Major Low Pipe leak/weld failure 0.21 Catastrophic Moderate 

  (Very Unlikely) 37.5 Catastrophic Moderate  (Very Unlikely)    

  1.106 x 10-5 4.0 Moderate Low 4.424 x 10-6 0.14 Catastrophic Moderate 

  Flange leak 12.5 Major Low Flange leak 0.21 Catastrophic Moderate 

  (Very Unlikely) 37.5 Catastrophic Moderate (Very Unlikely)    

Source: Consultant of Technology Company Limited, 2020 
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Table 5.6.2.4-16 
Level of risk of leakage and jet fire and vapor cloud explosion (VCE) of a 16 inches natural gas distribution pipeline 

 

Case study Likelihood (time/year) 

Impact from heat radiation 

Likelihood (time/year) 

Impact from VCE 

Heat 
radiation 
intensity 
(kW/m2) 

Severity Risk level 
Pressure 

(bar) 
Severity Risk level 

- Small leak 2.362 x 10-5 4.0 - - 9.448 x 10-6 0.14 - - 

 Pipe leak/weld failure 12.5 - - Pipe leak/weld failure 0.21 - - 

   (Very Unlikely) 37.5 - -  (Very Unlikely)    

  2.104 x 10-6 4.0 - - 8.416 x 10-7 0.14 - - 

  Flange leak 12.5 - - Flange leak 0.21 - - 

  (Very Unlikely) 37.5 - - (Very Unlikely)    

- Rupture 1.837 x 10-6 4.0 Moderate Low 7.348 x 10-7 0.14 Catastrophic Moderate 

     Pipe leak/weld failure 12.5 Major Low Pipe leak/weld failure 0.21 Catastrophic Moderate 

  (Very Unlikely) 37.5 Catastrophic Moderate  (Very Unlikely)    

  9.415 x 10-6 4.0 Moderate Low 3.766 x 10-6 0.14 Catastrophic Moderate 

  Flange leak 12.5 Major Low Flange leak 0.21 Catastrophic Moderate 

  (Very Unlikely) 37.5 Catastrophic Moderate (Very Unlikely)    

Source: Consultant of Technology Company Limited, 2020
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  6) Install signs, symbol, and warning signs at regular intervals in the 
pipeline area so that people should be aware of any cautions and precautions,  
  7) Provide fire protection equipment in accordance with NFPA or 
recognized international standards, consist of the following: 
   - Gas detector 
   - Flame detection 
   - Heat detector 
   - Portable dry chemical Fire extinguisher 
   - Fire hydrant 
   - Water curtain system 
   - CO2 suppression system 
 
  8) Set an action plan in case of an emergency within the Project area and 
a coordination plan to seek assistance from outside agencies as well as an evacuation 
plans for the community, arrange a drill of each plan for at least once a year. 
 
5.6.2.5 Assessment by using the fault tree analysis (FTA) 
 (1) Hazard identification  
  From the inventory of risks and hazards which indicate the risk and the 
danger as well as methods of hazard identification to be used in hazard identification 
using the fault tree analysis (FTA) technique. It is a hazard identification technique that 
focuses on an accident or serious incident that occurs or is expected to occur in order 
to analyze the cause of the accident. It is a reverse thinking technique that relies on 
logic to apply principles and rationale to analyze the causes of accidents or serious 
accidents. The analysis begins from an accident or a serious accident that has occurred 
or is expected to occur to determine the first event that happened then break down 
the process of occurring in sub-events and how those sub-events occur. The analysis 
end when it is found that the cause of the sub-event is a result of a defect in a 
machine, equipment or an operation failure. The identified hazards are assessed based 
on the likelihood and severity of the incident to be further used as information in risk 
control operations. The symbols used in the analysis are presented in Table 5.6.2.5-1. 
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Table 5.6.2.5-1  
Symbols used in the hazard identification analysis  

 
Symbol Name Definition 

 And Gate: 
Multiple causes 

An event can occur due to the cause of every sub-
event  

 Or Gate: 
Any one cause 

An event can occur for one or more of the minor 
causes  

 Basic Event: 
The usual events 

Sub-events that occur normally, which means the 
cause is obvious without further analysis of the cause. 
It is the first cause of accidents. 

 Fault Tree Event: 
Minor events 

Sub-events that result in a series of events that lead to 
an accident  

 Undeveloped Event: 
Incalculable events 

Sub-events that do not require further analysis 
because there is no supporting information  

 External Event: 
External events 

External events or external factors that cause events  

Source:  Regulation of the Department of Industrial Works on criteria for hazard identification, risk 
assessment, and the preparation of the risk management plan B.E.2543 (2000) 

 
 Steps of fault tree analysis are as follows: 
 (1) Select a scenario that can take place as the top event, 
 (2) Consider the possibility of such problems, this may arise from one sub-
event only, use the symbol "or", 
 (3) If the event is caused by multiple sub-events, the simulation occurs, use 
the symbol "and”,   
 (4) At the said event level, it may be caused by more minor events, which 
is likely to arise from each event or multiple events at the same time, use the symbol 
"and or" on a case by case basis, 
 (5) In the end, when breaking down an event like this further, it is found 
that the last of the lowest sub-events are:  
  -  Common events, 
  -  Incalculable events, may be due to unknown or no information, and 
  -  External events such as natural thunder and lightning. 

 Result of hazardous identification in the event of a generator explosion and 
the occurrence of general chemical spills are show in Figure 5 .6 .2 .5 -1  to Figure 
5.6.2.5-2. 
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0.08 (relay (complete with wire)) 

1 x 10-3 (operator error) 

0.94 (temperature-indicating controller) 
0.08 (relay (complete with wire)) 

1 x 10-3 (operator error) 
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1 x 10-3  
(operator error) 
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Figure 5.6.2.5-1  Fault Tree Analysis in case electricity generator explodes 
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Leak caused from storage               

Equipment used in 

transportation 

Chemical leak 

Leak caused by operation Leak caused by transportation 

 No inspection 

 

 Rip or tear in 

tank’s strap 

Storage tank expires  
Hit by other 

materials 
 Weak joint 

system 

 Damages in 

storage tank 

 No inspection  Unsuitable 

transport vehicle 
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1 x 10-3  

(operator error) 
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 (pipe joints) 
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Figure 5.6.2.5-2  Fault Tree Analysis on general chemical leak 
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Table 5.6.2.5-2 
Basic information on likelihood of failure in general production control equipment 

 

1/ 2/ 

Ratio 
Frequency (failure rate) 

(time per year) 
Ratio 

Frequency (failure rate) 
(time per year) 

Power failure  10 Pressure vessels (general) 0.026 

Limit switch failure 1x10-4 Pressure vessels (high standard) 2.56x10-3 

Level switch failure 8.2x10-6 Pipes 1.71x10-3 

Operator Error 1x10-3 Pipejoints 4.27x10-3 

Pressure control fault 1x10-4 Gaskets 4.27x10-3 

Solenoid valve fail to close 1x10-3 Bellows 0.043 

Level alarm failure 8.2x10-6 Diaphragms (metal) 0.043 

Vent Gas failure 2x10-5 Diaphragms (rubber) 0.068 

Inter-unit pipe (general) 3.5x10-7 Unions 3.41x10-3 

Emergency gen. Fault 1x10-5 Hoses (heavily stressed) 0.342 

Mechanical failure 7x10-3 Hoses (lightly stressed) 0.0342 

P.Trip signal 0.2/D or 5.4x10-4/Y Relife valves (leakage) 0.017 

No immediate ignition 0.5/D or 1.4x10-3/Y Relife valves (blockage) 4.27x10-3 

Immediate ignition 0.9386 Valves (hand-operated) 0.128 

Sudden Weather Change 1x10-2 Valves (ball) 4.27x10-3 

Third Party Error 1x10-3 Seals (rotating) 0.0598 

Impulse lines  0.09 Seals (sliding) 0.0256 

(blocked or leaking)  Seals ("o" ring) 1.708x10-3 

Pressure switch 0.13 Filters (blockage) 8.544x10-3 

Cable (fracture or severed) 0.03 Filters (leakage) 8.544x10-3 

Loss of electric power  0.05 Pins 0.128 

Steam shut-off system  Nuts 1.708x10-3 

Relay (complete with wire) 0.08 Bolts 1.708x10-3 

Solenoid valve 0.30 Boilers (all types) 9.398x10-3 

Loss of electric power 0.05 Pressure-indicating controller 1.15 

Trip valve 0.25 Pressure-recovery controller 1.29 

Air Supply line  0.02 Flow-indicating controller 1.51 

(block, broken)  Flow-recording controller 2.14 

Loss of air supply 0.02 Level-indicating controller 2.37 

Pump shut-off system  Level-recording controller 2.25 

Relay, etc, as above 0.08 Temperature-indicating 
controller 

0.94 

Pressure relife valve 0.02 Temperature-recording 
controller 

1.99 

Flame-failure detector 1.69 Trip initiator  
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Table 5.6.2.5-2 (cont) 
3/  

Equipment Failure Mode Median Failure Rate 

Batteries/ Power Supply  No output 3 X 10-6/hr 

Circuit breakers  Failure to operate 1 X 10-3/hr 

  Premature transfer 1 X 10-6/hr 

Diesel (complete plant)  Failure to start 3 X 10-2/D 

(Emergency loads)  Failure to run 3 X 10-3/hr 

Diesel (engine only)  Failure to run 3 X 10-4/hr 

Electric Motors  Failure to start 
Failure to run 
Failure to run-extreme environment 

3 X 10-4/D 
1 X 10-5/hr 
1 X 10-3/hr 

Fuses  Premature open 
Failure to open 

1 X 10-6/hr 
1 X 10-5/hr 

Gaskets  Leak 3 X 10-6/hr 

Flanges, Closures, Elbows  Leak/ rupture 3 X 10-7/hr 

Instrumentation (amplification, annunciators, 
transducers, caribration, combination) 

Failure to operate 
Shift 

1 X 10-6/hr 
3 X 10-5/hr 

Pipe > 3", high quality  Rupture (section) 1 X 10-10/hr 

Pipes < 3"  Rupture 1 X 10-9/hr 

Pumps  Failure to start 
Failure to run-normal 
Failure to run extreme environment 

1 X 10-3/D 
3 X 10-5/hr 
1 X 10-3/hr 

Relays  Failure to energize 
Failure no contact to close 
Short across NO/NC contact 
Open NC contact 

1 X 10-4/D 
3 X 10-7/hr 
1 X 10-8/hr 
1 X 10-7/hr 

Solid State Devices  Fails to function 
Short 

3 X 10-6/hr 
1 X 10-6/hr 

Hi Power Application 
Low Power Application 

Fails to function 
Short 

1 X 10-6/hr 
1 X 10-7/hr 

Switches  Limit: fail to operate 
Torque: fail to operate 
Pressure: fail to operate 
Manual: fail to operate 
Manual: contacts short 

3 X 10-4/D 
1 X 10-4/D 
1 X 10-4/D 
1 X 10-4/D 
1 X 10-8/hr 

Transformers  Open  
Short 

1 X 10-6/hr 
1 X 10-6/hr 

Manually operated valve  Fails to operate (plug) 
Failure to remain open 
External leak-rupture 

1 X 10-3/D 
1 X 10-4/D 
1 X 10-8/hr 

Solenoid operated valve  Fails to operate 1 X 10-3/D 

Air operated valve  Fails to operate 
Failure to remain open 
External leak-rupture 

3 X 10-4/D 
1 X 10-4/D 
1 X 10-8/hr 



Environmental Impact Assessment Report 

Hin Kong Power Plant project (Final Report)  Hin Kong Power Company Limited 

 5-375 Consultant of Technology Company Limited 

Table 5.6.2.5-2 (cont) 
3/  

Equipment Equipment Equipment Equipment 

Check valve  Failure to open 
Reverse to remain open 
External leak-rupture 

1 X 10-4/D 
1 X 10-7/hr 
1 X 10-8/hr 

Vacuum valve   Fails to operate 
Rupture 

3 X 10-5/D 
1 X 10-8/hr 

Valve : orifices, flow, meter, (test) Rupture 1 X 10-8/hr 

Valve (relief)  Failure to open 
Premature open 

1 X 10-5/D 
1 X 10-5/hr 

Weld  Leak 3 X 10-9/hr 

Source :   1/ Smith and Warwick (1981) 
 2/ Less, 1983; King, 1990 
 3/ Cryogenic and Oxygen Deficiency Hazard Safety: ODH Risk Assessment Procedure,  
   27 Feb 2006 (update 13 Feb 2009) 
 
 For the level of chance of occurrence according to the risk assessment 
guidelines specified in the Department of Industrial Works Regulations on hazard 
identification, risk assessment, and the preparation of the risk management plan 
B.E.2543 (2000) can be categorized into 4 levels as follows: 
 

Level Detail 

1 A rare likelihood of occurrence, for example, it has never been 
occurred in the period of 10 years or more  

2 A low likelihood of occurrence, for example, the frequency of one 
occurrence in a 5-10 year period  

3 A moderate likelihood of occurrence, for example, the frequency of 
one occurrence in a 1-5 year period  

4 A high likelihood of occurrence, for example, the frequency of one 
occurrence in a one year period  

 
 However, when comparing the likelihood of incidents leading to accidents of 
the Project, compared with Table 5.6.2.5-2 in Figure 5.6.2.5-1 to Figure 5.6.2.5-2, it 
was found that the level of incident likelihood according to the assessment guidelines 
of the Regulation of the Department of Industrial Works Risks on hazard identification, 
risk assessment, and the preparation of a risk management plan B.E.2543 (2 0 0 0 ) are 
shown in Table 5.6.2.5-3. 
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Table 5.6.2.5-3 
Likelihood of various accidents in accordance to the risk assessment of industrial factory 

Likelihood of occurrences 
leading to accidents of the 

project 
(Figure 5.6.2.5-1 to  
Figure 5.6.2.5-2) 

Frequency of accident 
Likelihood according to 
Industrial Department’s 

standard 

(time/year) (year/time) Details Order 

Pressure relief valves 0.02 50 < 1 time/ 10 years 1 

Operator error 1 x 10-3 1,000 < 1 time/ 10 years 1 

Pressure-indicating controller 1.15 0.9 > 1 time/year 4 

Loss of electric power 0.05 20 < 1 time/ 10 years  1 

Pressure control fault 1 x 10-4 10,000 < 1 time/ 10 years 1 

Boilers (all types) 9.398 x 10-3 106.4 < 1 time/ 10 years 1 

Pumps: Failure to run normal 0.2628 3.8 1 time/ 1-5 years 3 

Third party error 1 x 10-3 1,000 < 1 time/ 10 years 1 

Level alarm failure 8.2 x 10-6 121,951.2 < 1 time/ 10 years 1 

Mechanical failure 7 x 10-3 142.9 < 1 time/ 10 years 1 

Relay (complete with wire) 0.08 12.5 < 1 time/ 10 years 1 

Temperature-indicating 
controller 

0.94 1.1 1 time/ 1-5 years 3 

Instrumentation 0.00876 114.2 < 1 time/ 10 years 1 

Emergency gen. fault 1 x 10-5 100,000 < 1 time/ 10 years 1 

Pipe joints 4.27 x 10-3 234.2 < 1 time/ 10 years 1 

 
 (2) Consequence of event 
  The severity of serious hazards from events of the Project to the 
people, the community, the environment, and property referred to the Regulation of 
the Department of Industrial Works Risks on hazard identification, risk assessment, and 
the preparation of a risk management plan B.E.2543 (2000 ), details are mentioned in 
Table 5.6.2.5-9 to Table 5.6.2.5-12. The severity of the serious hazards of the 
generator explosion and chemical spills of the Project are summarized in Table 
5.6.2.5-1 to Table 5.6.2.5-2. 
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Table 5.6.2.5-4 
Severity of consequences of the explosion of the Project power generator to the 

people, the community, the environment, and the property 

Cause of serious accident  Consequential hazard  
Severity of impact 

People Community Environment Property 

The generator supplies overload 

  Overcurrent relay does 
not function/relay does 
not release breaker  

 Explosion from burnt 
coil, short  

2 
 

1 
 

1 
 

3 
 

  Employees do not check 
the meter  

 Electricity continues to 
discharge too high  

1 1 1 2 

  Coil temperature 
sensor does not 
function 

 
 
 

 The temperature of 
the coil rises beyond 
the control value, the 
relay does not 
disconnect  

 Overheating of the coil, 
insulation damage, 
severe burns, 
explosion  

2 
 
 
 
 

1 
 
 
 
 

1 
 
 
 
 

3 
 
 
 
 

Problem caused by synchronize 

  Interlock system failure  
 Error in synchronize with 

other power sources  
  The breaker interruption 

is linked to the EGAT 
system  

 Control cabinet 
explosion 

 Generator explosion 
 
 
 

4 
 
 
 
 

1 
 
 
 
 

2 
 
 
 
 

4 
 
 
 
 

Electric fault in the system 

 Short circuit at the 
generator 

 The protection system 
does not function  
 
 

 Severe short circuit to 
the distribution cabinet 
causing an explosion 
of the distribution 
cabinet and at the 
generator  

4 
 
 
 

1 
 
 
 

2 
 
 
 

4 
 
 
 

Source:  Regulation of the Department of Industrial Works Risks on hazard identification, risk 
assessment, and the preparation of a risk management plan B.E.2543 (2000) 

Analyzed by: Consultant of Technology Company Limited, B.E. 2562 (2019) 
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Table 5.6.2.5-5 
Severity of consequences of the chemical spill to the people, the community, the 

environment, and the property  

Cause of serious accident  Consequential hazard  
Severity of impact 

To 
People 

To 
community 

To 
environment 

To 
People 

In case of mistakes from transfer  

 The vehicle is not 
suitable 

  Drop, causing the 
chemical container to 
leak  

1 2 2 2 

 Broken of a strap 
 Employees do not check  

  Chemical spill causing 
exposure of employees  
 

2 
 

1 
 

1 
 

2 
 

In case of mistakes from use  

 The joint system is not 
strong  

 Employees do not check 
 Crash by other objects  
 Damage of container 
 Employees do not check 

  Chemical spill causing 
exposure of employees  
 
 

2 
 
 
 
 

1 
 
 
 
 

1 
 
 
 
 

2 
 
 
 
 

Source:  Regulation of the Department of Industrial Works Risks on hazard identification, risk 
assessment, and the preparation of a risk management plan B.E.2543 (2000) 

Analysed by : Consultants of Technololgy Co.,L.td, B.E.2563 (2020) 
 

 Dangers associated with explosions in gas turbine generator, transformer, 
switchyard, and chemical leak are shown from Figure 5.6.2.5-3 to Figure 5.6.2.5-5
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Figure 5.6.2.5-3  Fault Tree Analysis in case of explosion in gas turbine generator and transformer 
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Figure 5.6.2.5-4  Fault Tree Analysis in case of explosion of Switch Yard 
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Figure 5.6.2.5-5  Fault Tree Analysis case of chemical leakage 
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5.6.2.6 Risk assessment  
 This analysis takes into account the likelihood and severity of the identified danger. 
Here the risk assessment was carried for the major hazard that can be identified. It 
categorizes the level of risk as a minor risk, acceptable risk, high risk, or unacceptable risk, to 
be used in the risk control operations. From the hazard identification, it was found that there 
is a potential hazard which is explosive of the steam generating unit, explosion of the 
generator, explosive of the steam turbine, and general chemical spills. The risk rating is based 
on the outcome of the likelihood level multiplied by the severity affecting the people, the 
community, the property, or the environment as follows: 
 
 
 
 Level of risk is classified into four levels as follows: 

Risk level Result Definition 

1 1-2 Minor risk 

2 3-6 Acceptable risk, control measures must be reviewed  

3 8-9 High risk, an operation to reduce the risk is required  
4 
 

12-16 
 

Unacceptable risk, operation must be stopped to 
reduce the risk immediately  

 
5.6.2.7 Results of risk assessment  
 
 (1) Explosion of the equipment in the production process of the Project 
 
  1) Risk assessment of consequences of explosion of the power 

generator  
   The results of the Project’s power generator explosion hazard 
assessment, which may arise from various causes, are shown in Table 5.6.2.7 -1 . The 
risk level is different, most of them found that the level of risk of hazard ranging from 
1-2, which is a minor to an acceptable risk levels in which control measures need to be 
reviewed. In addition, from the aforementioned risk assessment results, the risk value 
that may affect the property is level 3 (high risk, action must be done to reduce the 
risk) of the occurrence of the temperature sensor coil failure. This may result in the 
winding temperature rising beyond the control value and the relay does not 
disconnect, resulting in overheating of the coil, the insulation is damaged, severely 
burns, and explodes. 

Risk level = Likelihood x severity 
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Table 5.6.2.7-1 
Results of risk assessment of consequences of explosion of the power generator  

Cause of sever accident Consequential hazard 

Risk assessment 
Likelihood x severity Result (risk level) 

People Community Environment Property People Community Environment Property 
The generator supplies overload  
 Overcurrent relay does not 

function/relay does not release 
breaker  

 Explosion from burnt coil, short 
circuit   

1 x 2 1 x 1 1 x 1 1 x 3 2 (1) 1 (1) 1 (1) 3 (2) 

 Employees do not check the 
meter  

 Electricity continues to discharge 
too high  

1 x 1 1 x 1 1 x 1 1 x 2 1 (1) 1 (1) 1 (1) 2 (1) 

 Coil temperature sensor does 
not function  

 The temperature of the coil rises 
beyond the control value, the relay 
does not disconnect  

 Overheating of the coil, insulation 
damage, severe burns, explosion  

3 x 2 3 x 1 3 x 1 3 x 3 6 (2) 3 (2) 3 (2) 9 (3) 

Problem caused by synchronize 
 Interlock system failure   Control cabinet explosion  

 Generator explosion 
1 x 4 1 x 1 1 x 2 1 x 4 4 (2) 1 (1) 2 (1) 4 (2) 

 Error in synchronize with other 
power sources  

 The breaker interruption is 
linked to the EGAT system  

 Control cabinet explosion  
 Generator explosion 

1 x 4 1 x 1 1 x 2 1 x 4 4 (2) 1 (1) 2 (1) 4 (2) 

Electric fault in the system  
 Short circuit at the generator  
 The protection system does 

not function  

 Severe short circuit to the 
distribution cabinet causing an 
explosion of the distribution 
cabinet and at the generator  

1 x 4 1 x 1 1 x 2 1 x 4 4 (2) 1 (1) 2 (1) 4 (2) 
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Results of studies, analyzes, and reviews of the Project operations for hazard identification and risk assessment using fault tree analysis method 
Area/machine/process unit/procedure/activity : Step up transformer  

 Cause of sever accident  
 

Consequential hazard Hazard prevention and control 
measure 

Likelihood Severity Result Level 

1 Caused deterioration from long use, 
damaged seal 

Hot mineral oil leak causing fire  Set service life and change 
according to plan  

1 4 4 Acceptable 

2 Poor quality seal device Hot mineral oil leak causing fire  Enough spare parts according the 
specification PM planning 

1 4 4 Acceptable 

3 Electrical vibrations flowed through, 
torn seal  

Hot mineral oil leak causing fire  Check abnormal vibration  
Check leakage  

1 4 4 Acceptable 

4 Wrong seal installation spec. or not 
heat resistant enough  

Hot mineral oil leak causing fire  Enough spare parts according the 
specification PM planning 

1 4 4 Acceptable 

5 No maintenance on time, unable to 
stop the machine  

Chamber damage Safety policy, not slow the turn-
around 

2 3 6 Acceptable 

6 SCADA Fail Overheating causing fire  Check system 1 4 4 Acceptable 
7 Breaker Fail, does not cut off when 

the current is over   
Overheating causing fire  PM planning 

Temperature Sensor Alarm 
1 4 4 Acceptable 

8 Water infiltrates causing the 
degradation, heat cannot be reduced 

Overheating causing fire  Sampling periodically 1 4 4 Acceptable 

9 Thermal degradation, does not 
reduce the temperature  
 

Overheating causing fire  Sampling periodically 1 4 4 Acceptable 

10 The cooling fan system does not 
function  

Overheating causing fire  Temperature Sensor Alarm 1 4 4 Acceptable 
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 Cause of sever accident  
 

Consequential hazard Hazard prevention and control 
measure 

Likelihood Severity Result Level 

11 Transformer space I slow, the hot oil 
cannot flow out  

Pool fire Fuel drain channel 
Fire water system 

1 4 4 Acceptable 

12 Slow fire suppression or cannot be 
suppressed  

Pool fire Monthly inspection of fire 
extinguishing systems  
Pre-fire Plan 

1 4 4 Acceptable 

13 Fire spreading from adjacent 
transformers  

Pool fire Fire wall to prevent the spread 1 4 4 Acceptable 

14 Failure of the sprinkler in the event of 
fire  

Pool fire and explosion  Monthly inspection of fire 
extinguishing systems 

1 4 4 Acceptable 

15 Malfunction of UV-IR detector  Pool fire and explosion  Check the heat measurement 
system 

1 4 4 Acceptable 

16 Employees did not notice the fire, or 
it is too late  

Pool fire and explosion  CCTV and alarm system 1 4 4 Acceptable 

17 Lightning protection system failure Pool fire and explosion  Check grounding system 1 4 4 Acceptable 
18 Sabotage Fore, explosion Security System 

CCTV system 
CSR Program 

1 4 4 Acceptable 
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Results of studies, analyzes, and reviews of the Project operations for hazard identification and risk assessment using fault tree analysis method 
Area/machine/process unit/procedure/activity: Switchyard 

 Cause of sever accident  
 

Consequential hazard Hazard prevention and control 
measure 

Likelihood Severity Result Level 

1 Cannot enter the fire because there is 
electricity  

It took long time, the fire broke 
out 

Breaker switch cut off the power 
immediately 

2 3 6 Acceptable 

2 Difficult to get into the source of the 
fire 

It took long time, the fire broke 
out 

Hydrants around has enough 
length 

2 3 6 Acceptable 

3 SCADA failed Sub-transformer temperature is 
very high 

PM the SCADA system 1 3 3 Acceptable 

4 Thermal sensors failed Overload trip does not function, 
overheating  

Have more than one sensor 
installed and tested regularly  

1 3 3 Acceptable 

5 Alarm bell failed Anomaly is not known, overcurrent  Have more than one sensor 
installed and tested regularly  

1 3 3 Acceptable 

6 Breaker Overload Trip Failed Overcurrent, resulting in high heat Have a spare of the 
SCADA 

1 3 3 Acceptable 

7 Strom surge, strong wind  Short circuit, fire  Emergency shutdown the system 1 4 4 Acceptable 
8 A branch or a snake across two wires  Short circuit, fire  Regular cleaning 

Gravel floor to prevent snake and 
weed  

1 4 4 Acceptable 

9 Surge Protection Fail Does not cut off the over current, 
resulting in high heat  

Effective lightning rod system 
Multiple grounding system  

1 3 3 Acceptable 

10 Surge less than 60 milisecond causing 
the sensor to fail  

Overcurrent causing fire Breaker Overload Trip 1 4 4 Acceptable 
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 Cause of sever accident  
 

Consequential hazard Hazard prevention and control 
measure 

Likelihood Severity Result Level 

11 Overcurrent Overcurrent causing fire Breaker Overload Trip 1 4 4 Acceptable 
12 Plans and maintenance errors Protection fail when there is an 

overload  
Maintenance efficiency 1 3 3 Acceptable 

13 Grounding system failed Overcurrent causing fire Check the ground wire every 3 
months 

1 4 4 Acceptable 

14 The lightning protection system is 
poor 

Cannot protect against overcurrent Use proven technology 
Check performance 

1 3 3 Acceptable 

15 Overheat from the current and 
sunlight  

The equipment is worn out with 
ignition 

Well ventilation 
Breaker switch cut off the power 
immediately  

2 3 6 Acceptable 

16 Poor Insulation The equipment is worn out with 
ignition 

Set the standard spec. 
PM Plan 

1 3 3 Acceptable 

17 External fire Fire spread into the switchyard Cleaning around the fence 
Fire extinguishing system ready  

1 4 4 Acceptable 
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Results of studies, analyzes, and reviews of the Project operations for hazard identification and risk assessment using fault tree analysis method 

Area/machine/process unit/procedure/activity: Chemical storage 

 Cause of sever accident  
 

Consequential hazard Hazard prevention and control 
measure 

Likelihood Severity Result Level 

1 Accident during transportation A large amount of hazardous 
substances leaked  

Truck inspection, drive according 
to the traffic rules, check the spill 
kit, MSDS  

2 3 6 Acceptable 

2 Drop during transfer Leak of hazardous substances 
causing fire  

Equipment and container, spill 
kit, and MSDS 

2 3 6 Acceptable 

3 Leak during loading Leak of hazardous substances Readiness of the loading 
equipment  

2 3 6 Acceptable 

4 The connecting pipe from the vehicle 
is disconnected while being pumped 
into the tank  

Leak of large amount of hazardous 
substances 

WI of chemical transport  
Loading and unloading in spill 
controlled area 

1 4 4 Acceptable 

5 Electrostatic Fire Grounding system 1 4 4 Acceptable 
6 Leak and mix of incompatible 

chemicals  
Reaction causing fire  Storage must be considered 

legally organized  
1 4 4 Acceptable 

7 Poor ventilation causing accumulation  Mixture range expansion, fire  Good ventilation 
Away from the production building 

2 3 6 Acceptable 

8 Stacked so much that it collapsed Break of the container, leak of 
hazardous substances  

Set the number of shelves 
Stable shelves that can prevent 
leakage  

2 3 6 Acceptable 

9 Place dangerous substances outside 
the building 

Rain, leaks into the environment With support tray and covered roof 
Taken to deposit in the  

1 4 4 Acceptable 
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 Cause of sever accident  
 

Consequential hazard Hazard prevention and control 
measure 

Likelihood Severity Result Level 

10 Left a lot of waste Must be collected and disposed of 
or pour it into the ground  

Waste storage area 1 3 3 Acceptable 

11 Keep chemicals for a long time until 
they expire 

Must be disposed of Set service life 
Set waste dispose approach  

1 3 3 Acceptable 

12 Misuse, mix, and leave for a long time Must be disposed of WI for waste management 1 3 3 Acceptable 
13 Open space, cannot contain the leak  Leak on the ground, fire of the 

storage area  
Provide water curtain, fire 
suppression, sprinkler 

1 4 4 Acceptable 

14 High vapor pressure  Fire Keep in suitable container and 
cover  

1 4 4 Acceptable 

15 Leaking out of the rain gutter Hazardous substance leaks outside 
the plant  

Chemical and storm sewer are 
separated 
Procedures and recovery 
equipment are ready  

1 4 4 Acceptable 

16 Flooding of hazardous substances 
storage area 

Hazardous substance leaks outside 
the plant  

Provide spare storage space 1 3 3 Acceptable 

17 Dumped into the soil Soil contamination Prepare containers for hazardous 
waste 
Environmental protection policy  

1 3 3 Acceptable 

18 Tank is kept for a long time until it 
decayed 

Soil contamination Inventory management 1 3 3 Acceptable 
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  Nevertheless, the Project has set measures to prevent and control the 
danger that may arise around the coil temperature sensor as follows:  
   - Regularly check the temperature sensor of the coil, 
   - Make sure the Temperature controller works according to the set 
temperature, and 
   - Regular check the spare sensor kits. 
 
  2) Measures to reduce the risk of explosion of process equipment 
   The Project has put in place measures to reduce the risk of explosion of 
equipment in the Project's production process, which may cause harm to people, community, 
environment and property as follows: 
   (a) Install various safety devices such as:  
    - Provide proper insulation for hot pipes, 
    - Provide electrical protection (Relay) at generators and 

transformers, and 
    - Provide a protection system as well as a warning system that 

cuts off the fuel system and automatically stop machines in 
case of emergency.  

   (b) Do a test for system readiness before activation by the control of 
a licensed engineer under the Professional Engineers Act, and 
   (c) Prepare for emergency events.  
 
   In addition, in the event of an emergency causing damage to any 
person, any organization, as well as the property of any person, juristic person, 
organization, and public due to the operation of the Project, the Project must be 
responsible for the expenses incurred. This includes expenses that are not covered by 
the all risk policy, which covers the insured property or any part of the insured property 
that has been damaged or lost from accidents or unforeseen events. The policy will 
cover damage arising from natural disasters and all kinds of accidents. Both arising from 
external factors and occur in a sudden and unforeseen event such as accidents, natural 
disasters, fire, lightning, and the actions of third parties, especially in damage to the life 
and property of the third party. The liability limit is set for each accident to provide 
protection against any impact or damage that occurs in the area related to the Project. 
However, the Project is willing to take care of, help, compensate the damage during the 
proof, the Project will take care and bear the expenses incurred by the preliminary 
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treatment, both in life, medical expenses, and property damage before the insurance 
policy took care of. 
 
 (2) Results of risk assessment due to general chemical spills  
  Chemicals will be transported to the Project area by trucks and then 
stored within the area. The chemicals consist of sodium hypochlorite, sulfuric acid, 
sodium hydroxide, hydrochloric acid, citric acid, and some are spare and stored in 
chemical storage buildings, consisting of oxygen scavenger, liquid ammonia, trisodium 
phosphate, corrosion inhibitor, scale inhibitor, poly aluminum Chloride (PAC), polymer, 
sodium bisulfite, antiscalant, and biocide. The chemical shall be kept according to their 
properties for safety from the reaction between sensitive chemicals, especially the 
flammable material, which must clearly separate the area. By designing chemical storage 
areas, the Projects in accordance with the Notification of the Department of Industrial 
Works on Manual for the Storage of Chemicals and Hazardous Substances, B.E. 2550 
(2007). The storage area must be big enough to handle all chemicals. Construction 
materials must be resistant to water and chemicals. The floor must not absorb liquid, 
smooth, not slippery, and free from cracks and easy to clean. The floor of the building 
must be designed to contain the spilled chemical and water from firefighting by the way 
of making a bund wall around The Project's chemical storage building area. This is to 
prevent leakage and seep into the soil, as well as the bund wall will prevent the spread 
of chemicals in the event of a leak into the soil and will not affect the groundwater.  
 The details of the design of the chemical storage building of the Project are 
consistent with the Notification of the Department of Industrial Works on the Handbook 
of Storage of Chemicals and Hazardous Substances B.E. 2550 (2007), which has specified 
details in the door and emergency exit of hazardous and chemical substances storage 
facilities as follows: 
 (1) At least 2  entry doors must be available, including the opposite 

emergency exit door,  
 (2) Entry-exit doors used for shipping, there must be safety for the operator, 

no obstacles and clearly labeled, 
 (3) Doors used as emergency exits must be easily opened one way from the 

inside, not less than 1.10 meters wide, must not be sealed with a key, not 
a sliding door, it must not be a door that leads to a dead end area.  

 (4) The area near the emergency door must have emergency lighting, clearly 
marked, right size that can be seen in the dark and free from obstructions.  
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 (5) There must be 2 emergency doors in opposite directions in the case of 
large buildings, emergency exits are required at every 35 meters.  

 (6) Fire doors are part of the fire wall, must be able to endure the fire for at least 
the fire barrier.  

 (7) The fire-proof door as part of the fire barrier separating the rooms is 
designed to be automatically closed, which is connected to the alarm  

 (8) In - out cargo doors, fireproof sliding doors must be equipped with a 
safety device to prevent the track from falling off.  

 
 
 The interior of the building is clearly separated from the chemical storage area. 
The storage is divided into 3  parts with concrete walls for storage of 3  types of 
chemicals: oxidizing agent, class 5 . 1  ( oxidizing agent), toxic substance class 6 . 1 
( combustible/non-combustible substance with toxic properties), and corrosive class 8 
(combustible/non-combustible corrosive properties). This is according to the information 
in the chemical and hazardous substance storage according to the Notification of the 
Department of Industrial Works, B.E.2550 (2007) stated that oxidizing agents Category 5.1 
must be stored by separate storage with toxic substances Category 6.1 and Corrosive 
substances Category 8, in case they are stored in the same warehouse, fire extinguishers 
are separated from other substances by fire-resistant walls that can withstand fire for at 
least 90 minutes. In addition, the Project also provides fire extinguishers of type ABC 
installed at the entrance and exit of the chemical and waste storage building at 2 points. 
 
  The results of the Project's major hazard assessment of common 
chemical spills, which may arise from various causes, are shown in Table 5.6.2.7-2, 
all of which have a level 1  hazard rating, which is a minor risk. However, the 
Company has set safety measures as follows: 
 
  1) Provide training plans for occupational health and safety and educate 
the safety issues for employees at all levels according to the training plan set by the 
Project, 
  2) Arrange the Occupational Safety, Health and Environment Committee 
(NCPO) as required by law to inspect and supervise work safety, 
  3) Provide safety information for all chemicals that are used and label 
with details of chemicals posted on any type of container,  
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  4) Separate types of chemicals that are susceptible to reaction, such as 
acids - bases or chemicals that cannot be stored close to each other, such as flammable 
chemicals,  
  5) There must be a good ventilation system in all chemical placement 
areas to allow air circulation, and 
  6) Prepare the dike around the tank so that it can handle all spilled 
chemicals in the event of a package leak, it is possible to prevent leaks along the 
building floor or gutters which will cause damage to the environment. 

 
To ensure that the risk control program is within acceptable limits, the Project 

must have at least the following risk control plans.  
1. Management plan for chemical transfer and fuel receiving through 

pipelines 

2. Plan for the receive and storage of hazardous substances  

3. Waste management and disposal plan  

4. Productive maintenance plan  

5. QA sampling plan  

6. General and specific safety procedure  

7. Machine operation procedure  

8. Safety procedure 

9. Hot work and drilling work procedure  

 In addition, the Project has provided an emergency prevention and management 
plan drill once a year and conducts with the community and the government/local 
authorities. This shall reduce likelihood of major hazard as well as consequences of impact 
from domino effect. Therefore, the impact of major hazard is low. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

Health 
assessment 

1 2 2 (4) = 2 1 2 low Not 
significant 
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5.6.3 Impact on aesthetics, recreation, and tourism  
 From the study of the study area, the radius of 5 kilometers around, these has 
no major tourist attractions and historic sites. The Project's activities do not affect the 
scenery due to the fact that the Project has not opened a new area. It is located within 
an empty area near the TECO Power Plant. 
 
 (1) Demolition and construction period  
  The construction activity of the Project does not affect the aesthetic 
source, recreation, and tourism because the Project has not opened a new area. 
Therefore, during the construction period, the impact on the aesthetic source, 
recreation, and tourism in the area is low. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 

Importance 

1 1 1 (1)=1 3 3 low 

 
(2) Operation period 

  The Project nearby areas have no tourist sites with natural or historical 
importance. For the landscape architecture surrounding the Project area, the Project has 
provided a green area which will help keep the shade, relieve stress, and provide 
recreation for employees and visitors of the Project. This will create good scenery for 
outsiders. Thus, the Project activities do not affect the aesthetic aspects. Therefore, the 
impact is low. 
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 1 (1)=1 3 3 low 
 
5.7 Summary of impacts  
 From the details of the impact assessment on each of the above issue, can 
summarize the environmental impact that may arise from the operational activities of 
the Project as presented in Table 5.7-1. 
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Table 5.7-1 
Summarization of order of importance of environmental impacts of the project 

 

resources/environmental 
values 

Level of Impact 
Construction period Operation Period 
low medium high low medium high 

1. Physical resources       
 1.1 Topography, geology, soil 

resources, and earthquake 
      

 1.2 air quality       
 1.3 hydrology and water 
quality 

      

 1.4 noise level       
 1.5 sludge       
2. Biolocial resources       
 2.1 land biological resources       
 2.2 aquatic biological 
resources 

      

3. Benefits from human 
resources 

      

 3.1 land utilization       
 3.2 trade       
 3.3 water utilization       
 3.4  water drainage system and 

flood prevention 
      

 3.5 Occupation       
4. Living quality values       
 4.1 Economy and social +   +   
 4.2 Hygiene and safety       
 4.3 Tourism       
5. Danger/risk -      

Remark: (   ) means positive impact 
Source : Consultants of Technololgy Co.,L.td, B.E.2563(2020) 
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5.8 Assessment of the environmental impact of dismantling activities and 
installation of raw water and wastewater pipelines  
 From the detailed review of the pipeline installation, the environmental 
impacts that need further study were found as follows: noise, vibration, water quality, 
solid waste management, and air quality (only the air quality impact assessment is 
presented in Section 5.3 .2 Air quality impact). For other impacts, the Consultant has 
conducted a study and assessed the impacts in the overall power plant. The details of 
each impact assessment are as follows: 
 
5.8.1 Noise impact  
 Assessment the noise impact of raw water and wastewater pipelines installation 
activities of the Project was performed by considering the use of machinery and 
equipment which is the source of noise. The Consultant has reviewed the assessment 
data in accordance with the construction method. This was used to predict and 
determine measures to prevent and correct the noise impact of the Project. Details are 
as follows: 
 
 (1) Source of noise from the Project activities  
  The noise source from the Project construction activities consisted of 
two methods: open cut and horizontal directional drilling (HDD). The construction 
by open cut shall be done only during the daytime with intermittent work (up to 4 
hours each time) and there is a lunch break between 12.00-13.00 o’clock (1 hour). 
During the lunch break, all work and engine or machine will stop. Therefore, during 
this period there is no noise from construction activities. But for HDD, the work on 
a 24-hour continuous working basis. The Consultants used the reference data from 
the pipeline installation activities of PTT Public Company Limited as shown in 
Table 5.8.1-1. 
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Table 5.8.1-1 
Noise level from construction avticitites 

 

Site machine 
Number of 

Machine  

Maximum noise level (Lmax) 

in 1 meter distance1/ (decibel A) 

Open Cut2/ 

1. Backhoe 1 85.3 

2. crane 1 80.5 

 HDD 3/ 

1. 

HDD machine/ broaching 

machine 

1 89.4 

2. Electricity generator 1 80.6 
Remark:  1/ Measure at 1 meter distance from the noise source 
 2/ Operation period from 08.00-17.00 with lunch break during 12 .00 -13 .00 . During 

lunch break, all operation will stop and machines will be shut down 
 3/ Continuously working for 24 hours duration 
Source: * Studied and created data base on noise level during natural gas pipeline construction by 

PTT co.,Ltd B.E. 2558(2015) 

 
    The noise levels of each type of machinery were combined by using 
the total noise level equation (1), the total noise level from the machines of the open 
cut and horizontal directional drilling (HDD) activities are as follows: 
 
 

          Ltotal = Error! Objects cannot be created from editing 
field codes.  ………….....................(1) 
 
    Where: LTotal = Total noise level from different sources, 
decibel(A)  
     Li  = Noise level from each source, decibel(A)  
     n  = Number of noise sources  
 
   Example of substituting values in equations to find the total noise 
level of the machinery from the pipeline installation by open cut method. 
 

i =1 
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     Ltotal   = 10 log (1085.3/10+1080.5/10) 
        = 86.5 decibel(A) 
 
   The total noise level during the open cut excavation activity of 86 .5 
decibel(A), the HDD activity of 89.9 decibel(A) and the thrust activity of 92.2 decibel(A), 
details are shown in Table 5.8.1-2. 
 

Table 5.8.1-2 
Total noise level in each aspect of construction  

 

Site Machine 
Noise level (decibel A) 

Maximum noise level (Lmax) 
in 1 meter distance 

Total 
machines 

Open Cut 
1. Backhoe 85.3 86.5 
2. crane 80.5 

HDD 

1. 
HDD machine/ broaching 

machine 
89.4 89.9 

2. Electricity generator 80.6  
 

 (2) Duration  
  The installation activities by open cut will be performed during 8.00-17.00 
o’clock and break for lunch during 12.00-13.00 o’clock. The total working hours of 8 
hours. The HDD work shall be performed 24 hours of continuously.  
 
 (3) Calculation of 24-hour source noise level  
  The calculation of 2 4 -hour source noise level is the calculation of the 
average source noise level over the desired time period. It is the adjustment of the 
noise level occurring during the machine operating time to the average noise level at 
the time required by using equation (2 ) . The forecast of total noise levels from the 
average 24-hour noise source is shown as Table 5.8.1-3. 

 
    LeqT  = log t/T 10 Lp   …………………………… (2) 
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   Where:  LeqT  = Noise level occurring at the time of desired, 
deicbel(A)  
     Lp = Noise level arising from the source, decibel(A) 
     t  = Duration of noise from the source, hour 

   T  = Duration of noise of desired, hour 
 

Table 5.8.1-3 
Calculations of total noise level from pipeline installment activities 

 

Site Machine 
Number of 
machine 

Maximum noise level 
(Lmax) 

at 1 meter distance 

(decibel A) 

Total noise level from 
machines at 1 meter 

distnace 

(decibel A) 

 Open Cut 

1. Backhoe 1 85.3 86.5 

2. crane 1 80.5 

HDD 

1. 
 

HDD machine/ 
broaching machine 

1 89.4  89.9 

2. 
 

Electricity 
generator 

1 80.6 

 
1) Pipeline installation by the open cut technique  

    When considering the working period of the Project, it was found 
that the working period is during 8 .00 -17 .00  o’clock with a lunch break 12 .00 -13 .00 
o’clock. Total work period of 8 hours. The level of noise in the construction area for 8 
hours a day was calculated using equation (2), details are as follows: 
 
     Leq8hr. (backhoe) =  85.3 + 10log 4/8 
        = 82.3 decibel A   
     Leq8hr (crane) =  80.5 + 10log 4/8 
        = 77.5 decibel A   
 
     The noise generated by the pipeline installation by the open 
cut technique activities can be combined by using equation (1) as follows:  
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      Ltotal   =  10 log (1082.3/10+1077.5/10) 
         =  83.5 decibel A 
 
      The noise level determination from pipeline installation by the 
open cut technique activities by the average 24 -hour was compared with the ambient 
noise level standards according to the Notification of the National Environment Board 
No. 15 B.E.2540 (1997), the average 24-hour noise level must not exceed 70 decibel(A). It 
was calculated from the average 8-hour noise level to the average 24-hour noise level 
by using Equation (2) with details as follows: 
 
    Leq24hr. (open cut)  =  83.5 + 10log 8/24 
        = 78.8 decibel A   
 
    2)  Pipeline installation by the horizontal directional drilling 
(HDD) technique 
      Considering the Project working period, it was found that there 
was a continuous working period of 24  hours, the calculation of the noise level in the 
construction site was performed by using Equation (2), details as follows:  
 
     Leq24hr (HDD machine)  =  89.4 + 10log 24/24 
        = 89.4 decibel A   
     Leq24ชม. (electricity generator) =  80.6 + 10log 24/24 
         = 80.6 decibel A 
 
    The total noise level from pipeline installation by the 
horizontal direction drilling (HDD) technique of 24 working hours was compared with the 
ambient noise level standards according to the Notification of the National Environment 
Board No. 1 5  B.E.2540 (1 9 9 7 ) , the average 24-hour noise level must not exceed 70 
decibel(A). Equation (2) was used as follows:  
 
     Leq24hr (HDD)  =  10 log (1089.4/10+1080.6/10) 
       =  89.9 decibel A 
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 (4)  Noise impact assessment  
 
   1)  Noise impact on construction workers 

 Loud noise affects the performance of those working in the area, 
and if a worker is exposed to a loud noise of over 85 decibel(A) during an 8-hour working 
period, there is a chance of hearing loss or abnormal hearing impairment (NIOSH, 1998). 
Exposure to sound at levels above 85 decibel(A) in 8-hour of work over a long period of 
time can cause hearing loss. The sound will destroy the auditory nerve cells in the 
auditory organs of the inner ear and deteriorate and resulted in hearing loss (Passionate 
Asawawichienjinda, 2000; Sataloff, 2006). The study by the World Health Organization 
(WHO) found that exposure to noise ranging from 85 decibel(A) in 8-hour of work for a 
period of 6-12 months began to manifest signs of significant hearing loss. According to 
the Notification of the Department of Labor Protection and Welfare regarding the 
average noise level standard acceptable to the daily working hours, B.E. 2561 (2018). The 
sound standard is set to allows workers to experience a value of no more than 85 
decibel(A) in 8-hour of work. From the calculation of the noise level arising from the 
Project construction activities, it was found that the noise level per worker in the 
construction area of an average of 8-hour during construction by the open cut method 
was 83.5 decibel(A) and the HDD method was 89.9 decibel(A) which  exceeds the 
specified noise level standard. 

 Therefore, the Project has set measures for construction workers 

that working in noisy areas to wear personal protective equipment i.e. earmuffs and 

earplugs especially during construction, by means of HDD to reduce the chance of 

impact on the health of employees. The workers shall avoid doing activities that cause 

excessive noise for a long time. However, when calculating the noise level of the ear 

when wearing personal protective equipment according to the Notification of the 

Department of Labor Protection and Welfare on the calculation of the noise level in the 

ears when wearing personal protective equipment dated 18 January 2018, calculated 

using the specified Noise Reduction Rating (NRR). It is placed on the measurement tool. 

The formula used in the calculation was equation (3). 
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Protected decibel A = Sound Level decibelA – [NRRad j– 7] …………… (3) 

 

 Where: Protected decibel (A)  means  Noise level in the ear when wearing 

a safety protection device in decibel(A)  

  Sound Level decibel (A) means  Average noise level measured over 

an 8-hour working period in decibel(A)  

  NRRadj    mean  Noise reduction value stated on the label 

of safety protection device. Adjustment is 

based on appearance and type of 

equipment as follows: 

 
 
 
 
 
 
 
 
 
 
 
It was found that workers will expose to an average 8 -hour noise level 

from the HDD method of 7 4 . 4  decibel(A). Therefore, the impact on workers in the 
construction area is low. 

 
   2)  Noise impact at observation points 

    (a) Observation points  
     From the field survey in conjunction with the examination of 

maps of the Royal Thai Survey Department, Satellite photos, and pictures from 
unmanned aerial vehicle throughout the pipeline layout of the Project, it was found that 
the land use along the pipe is concentrated in some areas. For the open cut activity, the 
nearest house to the pipeline is within 2  meters and for the HDD activity, the nearest 

Means noise reduction value indicated on the personal safety equipment. 
The values vary depending on the characteristics and types of the personal 
safety equipment 

Reduced to 25% 
of noise reduction value indicated on the personal safety 
equipment 
 
Reduced to 50% 
of noise reduction value indicated on the personal safety 
equipment 
 
Reduced to 70% 
of noise reduction value indicated on the personal safety 
equipment 
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houses is within 1 0  meters. Thus, the Consultant assessed the noise impact of the 
Project's construction activities by distance. The results were used in the formulation of 
measures to prevent the impact arising from construction activities. 

     Both methods of pipeline installation were assessed for noise 
level generated by calculating the total noise level from construction activities by 
distance using Equation (4 ) . The noise levels of all machines were combined using 
equation (1), details are shown in Figure 3.1-1 and Figure 3.1-2. 

 
Lp2  = (Lp1 - 20 log R2/R1) …………………………… (4) 

 
    with;  R1   = distance of 1 meter from the noise source 
      R2   = distance between the noise source and landmark 

location 
      Lp1  = Loudest noise from machines in pipe installment 

activities at 1 meter distance 
      Lp2  = noise level at various distances, decibel A 
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Figure 5.8.1-1 Noise level of Open cut activities at distances 

Basic noise from measurement Project’s noise Project’s noise combined with basic noise from measurement 

Distance 

(meter) 

Noise level from open cut activities at certain distances 
Noise level (decibel A) 

Lum Din Community 

Standard noise level: 70 decibel A 
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Figure 5.8.1-2 Noise level of HDD activities at distances  

Standard noise level: 70 decibel A 

Noise level (decibel A) 

Basic noise from measurement Project’s noise Project’s noise combined with basic noise from measurement 

Distance 

(meter) 

Noise level from HDD activities at certain distances 

Nearest houses 
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    (b) 24-hour average noise level  
The calculation of 24-hour average noise level at observation points 

from the Project’s pipeline installation was combined with the current 2 4 -hour average 
noise level, the maximum noise level measured during 1 2 -1 8  February 2 0 1 9 , was 5 4 .4 
decibel(A). The 24-hour average noise level at the observation point can be obtained. 

 
The projection of noise level from pipeline installation activities 

showed that the open cut method activity within 2 meters from the noise source, noise 
level exceeds the ambient noise level standard according to the Notification of the 
National Environment Board stated that 24-hour average noise level must not exceeds 
70 decibel(A). For HDD method, noise level does not exceed the standard according to 
the Notification of the National Environment Board stated that 24-hour average noise 
level must not exceeds 7 0  decibel(A). In order to reduce the impact, the Project will 
install a temporary sound barrier. The Project considered 18 ga steel, a material that is 
available in the market and easy to move while having construction activities. There is a 
transmission loss (TL) of 25 decibel(A) (Table 5.8.1-5). It will be installed with a height of 
2.5 meters above the ground.  
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Table 5.8.1-4 
Transmission Loss from using various noise absorbing materials 

 

Meterial 
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 
Steel, 22 ga 0.79 6.1 20 
Steel, 24 ga 0.64 4.9 18 
Aluminum sheet 1.59 4.4 23 
Aluminum sheet 3.18 8.8 25 
Aluminum 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 : Adapted from Environmental Protection Department and Highway Department, Government of the Hong Kong SAR., 2003 

 
      Calculation of the noise level in the case of using a sound 
attenuation material with a transmission loss (TL) of 25 decibel(A) was done by using the 
Fresnel number as shown in Equation (5) (Figure 5.8.1-1). The Fresnel number value was 
used to determine the noise level that reduced after pass through the barrier from the 
graph (Figure 5.8.1-2). Later, it is subtracted from the noise level of the Project’s 
construction activity at various distances. Those who live in the area are exposed to 
noise which is reduced. 
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    N0 = 2(a + b – c)…………………………………..(5) 
           w     
   with N0 = Fresnel number  
    a    = displacement between noise source to upper part of the wall 

(meter) 
    b    = displacement between upper part of the wall to the receptor 

(meter) 
    c   = displacement from the noise source to the receptor (meter) 
    w  = sound wavelength (meter) = v/f   =  0.70 
    v  =  Sound waves velocity (meter/second) = 331.4 [1+(Tc/273.2)]1/2 

= 347.74 
    Tc = Average atmospheric temperature ( 27.6 Celsius) according to 

13 years (B.E. 2549- B.E. 2561(2006-2018)) statistics of 
atmosphere from Weather Monitoring Station of Ratchaburi 

    f =  Noise frequency = 550 Hertz  
 

    The details of the calculation for the noise level reduction from 
the travel across the sound attenuation material are shown in Table 5.8.1-6. 
 

Figure 5.8.1-3  Distance according to the calculation from Fresnel number  
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Figure 5 .8 .1 -4   Graph showing relationship between Fresnel number and reduced 

noise level 
 
 Using the above data, substituting the value in Equation (4), obtain the 

Fresnel number, and investigating the relationship between Fresnel number and 

reduced noise level. The noise level is reduced about 16 decibel(A) (Table 5.8.1-5). 

 

 After installing a temporary sound barrier, it was found that the open 

cut activity at a distance of 2 meters and the HDD activity at a distance of 5 meters had 

the 24-hour average noise levels within the ambient noise level standard (details are 

shown in Table 5.8.1-6). 
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Table 5.8.1-5 
Finding Fresnel number 

 
Distance from source 
to landmark location 

(meter) 
 

distance (meter) 

N0 
Fresnel 
number 

From source 
to wall 

From 
wall to 

landmark 
a b c 

Open Cut 
2 1 1 1.8 1.4 2.0 3.5 16.0 

HDD 
5 1 4 1.8 4.1 5.0 2.6 16.0 
6 1 5 1.8 5.1 6.0 2.6 16.0 
7 1 6 1.8 6.1 7.0 2.5 16.0 
8 1 7 1.8 7.1 8.0 2.5 16.0 
9 1 8 1.8 8.1 9.0 2.5 16.0 
10 1 9 1.8 9.1 10.0 2.5 16.0 

 
Table 5.8.1-6 

Total noise level from machines at certain distances (after installing soundproof 
wall) 

Distance from 
source to landmark 

location 
(meter) 

 

Noise level on 24 hour average (decibel A) at 
landmark location 

Assessment 
result 

No wall installment 
Soundproof wall 

installment 

Open Cut 
2 72.8 57.3 pass 

HDD 
5 76.0 61.4 pass 
6 74.4 60.2 pass 
7 73.1 59.2 pass 
8 71.9 58.5 pass 
9 70.9 57.9 pass 
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  (c) Disturbing noise 
    Assessment of the nuisance that may increase was done by 
considering the disturbing noise. The assessment was performed in accordance with the 
method od the Notification of the Pollution Control Committee on basic noise level 
measurement method, noise level without interference, noise measurement and 
calculation during disturbances, and the noise measurement record published in the 
Government Gazette, Volume 124, Special Section 145 Ngor, dated 28 September 2007 
and the Noise Measurement Guideline. (Revised version) of the Office of Air Quality and 
Noise Management Pollution Control Department which can be summarized into 7 steps 
as shown in Table 5.8.1-7. 
 

Table 5.8.1-7 
Steps in assessing disturbance noise 

Table 5.8.1-7 (cont) 
Order Details Remark 

Step 1 Gather details on noise level without any disturbance at landmark 
location. The information used in this assessment include average noise 
level and standard noise level during 1 hour day time and 5 minutes night 
time. 

Leq  = A 
L90 = B 

Step 2 Noise level assessment from reduced noise source via distance and 
obstacles at landmark location. Equation used is  

Lp2 = Lp1 - 20 log R2/R1 

 

Lp2 =  C 

Step 3  Assess total noise level from project’s activities at landmark location using 
the following equation 

Ltotal  = 10 log ∑ 10Li/10 

 

Ltotal = D 

Step 4 Calculate difference between noise level (D-A) and compare to the 
following table to find modifier 

unit : decibel A 
Difference between noise level (D-

A) 
Noise level modifier (E) 

1.4 or less 7.0 
1.5 to 2.4 4.5 
2.5 to 3.4 3.0 
3.5 to 4.4 2.0 

F = D-E 

i=1 

n 
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Table 5.8.1-7 (cont) 
Order Details Remark 

4.5 to 6.4 1.5 
6.5 to 7.4 1.0 
7.5 to 12.4 0.5 

12.5 or more 0 
Then, subtract modifier (E) from total noise level from the project’s 
activities (C) to find noise level with disturbance (F) 

Step 5 Adjust the values in various scenario as such 
(1) + 3 dBA  for area in need of quiet/peace and night time 
(2) + 5 dBA  for the case when the noise from source have loud bumping 
sound characteristics or cause vibration 

G = F+3 dBA 
or +5 dBA 

Step 6 Assessment of disturbance from equation 
Disturbance level = noise level with disturbance – basic noise level 
If more than 10 decibel A, the noise is considered as disturbance 

G – B < 10 

Step 7 If more than 10 decibel A, reconsider noise reduction measures and re-
assess step 2 to step 6 until the noise level is within an acceptable range 

 

 
    From the assessment of the noise impact arising from construction 
activities, pipelines installation by the open cut method with the working period during 
8.00-17.00 o’clock, it was found that the disturbing noise is at the distance of 250 
meters. The graph showing results of the disturbing noise assessment are presented in 
Figure 5.8.1-3. Therefore, measures were prescribed for the Project to install a 
temporary sound barrier. It is 18 ga steel material, 18 ga with the transmission loss (TL) 
equal to 25 decibel(A) (Table 5.8.1-5). It will be installed at the height of 2.5 meters 
above the ground. From the assessment, it was found that after installing the sound 
barrier, houses located 50 meters away from the Project's construction activities will not 
be affected by noise from the Project. The disturbing levels are in the range of -0.8 to - 
10.2 decibel(A). The calculation of day 5 at 11: 00-12: 00 o’clock, before the Project 
operation has a level of 11.2 decibel(A), which exceeds the standard already. After 
installing the sound barrier, the noise level does not increase from before. A detailed 
noise assessment graph shows in Figure 5.8.1-7. From site inspection, it was found that 
the area required to install a sound barrier consist of STA 0 + 690 to STA 1 + 350, STA 40 
+ 050 to STA 4. +780 and STA 11 + 450 to 11 + 780 for houses within 50 meters of 
which may be affected from the disturbing noise at certain times. In addition, the Project 
has set additional measures. 
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    From the assessment of the noise impact caused by the pipeline 
installation by the horizontal direction drilling (HDD), it was found that the area affected 
by the noise is within 500  meters (Figure 5 .8 .1 -5 ) with the level of disturbing during 
daytime 07.00 to 22.00 o’clock in the range of -5.0 to - 11.2 decibel(A) and night 22.00-
07.00 o’clock in the range of -6 .1  to - 2 3 . 4  decibel(A). Therefore, measures were 
prescribed for the Project to install a temporary 18 ga steel sound barrier with 
transmission loss (TL) of 25 decibel(A) (Table 5.8.1-5). It will be installed at a height of 
2.5 meters above the ground. From the assessment, it was found that after installing the 
sound barrier, houses located 60 meters from the Project's construction site will not be 
affected from the disturbing noise during daytime, 07.00-22.00 o’clock. The levels of 
disturbing noise are in the range of -5.1 to - 11.2 decibel(A). However, for the day 5 at 
11.00-12.00 o’clock the noise level was already high, with a disturbing noise level of 11.2 
decibel(A). This is already above the standard. After installing the sound barrier, the 
noise level does not increase from before. For the nighttime 22.00-07.00, the disturbing 
noise levels are in the range of -6.2 to - 23.4 decibel(A). Most of them had a noise level 
of less than 10 decibel(A), according to the notification of the National Environment 
Board No. 29 B.E.2550 (2007) on the disturbing noise level. There were only 46 periods, 
representing 6.08 percent of the interval that the disturbing level were higher than 10 
decibel(A), which is considered a disturbing level according to the notification of the 
National Environment Board No. 29 B.E.2550 (2007) on the disturbing noise level. 
However, most operations are performed only during the daytime except for activities 
that need to be continued. The Project must notify the construction plan and relevant 
impact prevention and correction measures to the local government agency, responsible 
agency, and nearby communities to be informed in advance. 
 
    In this regard, additional measures to prevent and mitigate 
environmental impacts have been established as follows:  

- Talk to homeowners or shops located within the construction 
area in order to plan the construction period with minimal 
impact  

- Inform the residents, local government agencies, community 
leaders, and establishments in the vicinity of the Project area 
to be informed about the construction plan at least 1 week in 
advance of any construction activity in order to avoid traffic 
on the construction route 

- Install a temporary sound barrier in the area where the pipe 
installation activity is performed by the open cut method, 
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near the houses, within 250 meters of the 18 ga steel with a 
transmission loss (TL) of 25  decibel(A) with the height of 2 .5 
meters from the ground to cover noise source at STA 0 + 690 
to STA 1 + 350, STA 40 + 050 to STA 4 + 780, and STA 11 + 
450 to 11 + 780 

- Install a temporary sound barrier in the area where the pipe 
installation activity is performed by the open cut method, 
near the houses, within 250 meters of the 18 ga steel with a 
transmission loss (TL) of 25  decibel(A) with the height of 2 .5 
meters from the ground to cover noise source 

- Construction activities must be carried out during the daytime 
(8.00-17.00 o’clock) only, except those that require ongoing 
operations which must inform the construction plan and 
related impact prevention and mitigation measures to the 
local government agency, responsible agency, and nearby 
communities to be informed in advance 
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Remark:  Day 5   during 11:00-12:00  before the project, the disturbance is 11.2 decibel A which already exceed the standard  
Figure 5.8.1-5 Disturbance noise from open cut construction activities at certain distance 
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Remark:  Day 5   during 11:00-12:00. Before the project, the disturbance is 11.2 decibel A which already exceed the standard. Thus, after 
installing soundproof wall, disturbance noise will not increase beyond before the project 

 Figure 5.8.1-6 Disturbance from open cut construction in 50 meters distance before and after soundproof wall installment 

Disturbance noise 
dB (A) 
 

Noise level 

Soundproof wall installment No Soundproof wall  
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 Figure 5.8.1-7 Disturbance from HDD construction in 500 meters distance of the project 
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Figure 5.8.1-8 Noise disturbance during construction period using HDD method at 60 meters distance after installing soundproof wall

Disturbance noise 
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 -   Operating noisy heavy equipment need to speed up the process  
     to complete and turn on the engine only during work and stop  
     the engine immediately after use.  
- While having construction activities through people's houses, 

coordinate closely and accelerate the process to complete as 
soon as possible 

- Arrange compensation for damage as appropriate in the event 
that the Project construction activity causes damage to shops 
and houses located in the construction area 

 
  Therefore, the noise impact arising from the construction activities of the 
Project is at moderate level.  
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

2 2 2 (8) = 2 2 4 medium 
 

Pipeline installation in the area of Ban Lum Din 
In the area of Ban Lum Din community, from the examination it was 

found that the road condition is quite narrow with the road surface of about 3  meters. 
The pipeline will be installed at the depth of 2-3 meters by excavate the surface of 3 
meters. There are 2  ways to get in and out of the community, namely from the road 
beside Khlong Jek Bridge and the entrance beside the Revenue Department Office. The 
construction, excavation, and pipe laying will be carried out periodically in order to 
minimize the impact on the public. The Project has the following operation to minimize 
the impacts. 

(1) In the construction area near homes, soundproof walls will be installed. It is a 
18 ga steel material with a transmission loss (TL) of 25 decibel(A) and the height of 2.5 meters 
above the ground (simulation of the installation of a soundproof wall and machine positions are 
shown in Figure 5.8.1-9 and Figure 5.8.1-10) 
  (2) The excavation begin periodically, starting from the road side of the 
Khlong Jek Bridge to the front of the houses. For the entrance-exit area, the excavation 
will be done in a half so that people can get in and out (as shown in Figure 5.8.1-10). 
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  (3) Install the pipeline and cover by compacted to restore the road 
condition for use as an entrance - exit for houses and inform the homeowner to use the 
entry-exit route on the Khlong Jek Bridge (as shown in Figure 5.8.1-11) and accelerate 
the process to complete as soon as possible. 
  (4) Excavate the other side until reaching the next house and follow steps 
3.1 to 3.3 and so on until the end of the road along the Lum Din Canal.  
 
  (5) In the event that any house cannot close the entrance-exit the 
Project will negotiate with the homeowner to open the fence for a temporary entrance-
exit or make a temporary entrance-exit and restored after finishing the pipeline 
installation (Figure 5.8.1-12) 
 
  In the event that it is not possible to negotiate to open the fence, the 
Project may consider excavation time, pipeline laying, and covering at night as the case 
by case basis with agreement of the landlord. 
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Figure 5.8.1-9 Installment of soundproof wall and machines

Raw water and waste water pipeline 
installment using open cut 
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Figure 5.8.1-10 Simulated / modeled picture of soundproof wall installment

2.5 m 

Soundproof wall, material type: Steel, 18 ga  

Loss transmission equals 25 decibel A 
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Figure 5.8.1-11  Simulated / modeled picture of installment of soundproof wall 

and machines during construction near houses of the Lum Din 
community 

 

Soundproof wall  

2.5 meter 

Soundproof wall, material type: Steel, 18 ga  

Loss transmission equals 25 decibel A 
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Figure 5.8.1-12   Simulation of the temporary entrance-exit area 

Original entrance 

Temporary entrance-exit 

Temporary entrance-exit 

Original entrance 

Negotiate for temporary exit construction 

Negotiate for temporary exit construction 

Temporary entrance-exit 
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5.8.2 Vibration impact  
 During the construction period, there are a number of activities that can cause 
vibrations, however, the magnitude of vibration effects different type of equipment, 
machinery used, construction methods. As well as distance of the source of vibration. 
Details of the assessment results as follows: 
 Various methods were used to study the velocity of particles generated in the 
construction of the Project to assess the impact on the buildings from the vibration of 
the construction activities of the Project by calculating the level of vibration caused by 
construction using the data from Transit Noise and Vibration Impact Assessment, 2006 . 
The level of vibration caused by each type of machine-equipment was studied as shown 
in Table 5.8.2-1. The distance from the source of 25 feet or 7.62 meters is the reference 
vibration level.  
 

Table 5.8.2-1 
Vibration from equipment in construction at 25 feet (7.62 meters) from the source 

Machine type 
Peak particle velocity at 25 foot 

(mm./sec) 
1. drilling machine 
2. transport truck 
3. back hoe vehicle 
4. small Grader 

0.089 (2.3 mm./sec) 
0.076 (1.9 mm./sec) 
0.059 (1.5 mm./sec) 
0.003 (0.08 mm./sec) 

 
   In order to calculate the level of vibration that occurs near the Project, 
the equation below was used. 
 
   PPVequip  =        ----------(1) 
 
 
   Where: PPVequip = Peak Particle Velocity from machines (inch/second)  
     PPVref = Reference vibration level at 25 feet or 7.62 meter 

(inch/second)  
     D  = Distance between the machine and the adjacent 

community (feet)  

1.5

ref
D

25
PPV 
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   When considering the vibrations caused by the pipeline installation 
activities of the Project, the level of vibration of construction machinery by the open cut 
method was considered the peak particle velocity of 0.059 inch/second or 1.5 
millimeter/second. 
 
   The Consultant performed an assessment of the effects of vibration on 
the building area at different distances, where the vibration values were calculated as 
Table 5.8.2-2. 
 

Table 5.8.2-2 
Particle velocity at various distances from each activities of the project 

Activity 
Velocity of particles at different distances (millimeter/second) 

2 
meters 

3 
meters 

5 
meters 

10 
meters 

20 
meters 

30 
meters 

50 
meters 

Open cut 11.14 6.069 2.821 0.997 0.353 0.192 0.089 
HDD 9.463 9.155 8.127 2.873 1.016 0.553 0.257 

standard1/  <10 
Remark: 1/ Protection measures against vibration impacts on building at all frequency in accordance 

with the Announcement of National Environment Board No. 37 (B.E. 2553) on regulating 
vibration impact on buildings 

 
   By comparing the peak particle velocity from the vibration of 
construction activities, namely open cut and HDD with the vibration standard to prevent 
impacts on the building on each floor of every frequency, it was found that the vibration 
generated from the construction activities of the 3  activities at the distance from the 
construction site to the nearby sensitive area was more than 3 meters. The peak particle 
velocity was less than 10 mm/s. This is at the level that does not cause damage to the 
building category 1 , building category 2 , and building category 3  according to the 
National Environment Board No. 37 B.E. 2553 (2010) on the vibration standard to prevent 
impacts on buildings (category 1 buildings refer to factories, commercial buildings, office 
buildings, warehouse buildings, special buildings, large buildings, category 2  building 
refers to residential buildings, residential buildings including shophouses, shophouses, 
semi-detached houses, building used as a sanatorium, educational facility, building 
category 3  refers to archaeological sites, antiques, objects of art, any other building or 
construction that is unstable but has cultural value). 
   The Consultant gathered the sensitive areas near the construction site 
and found that the method of open cut, sensitive areas along the pipeline was more 
than 2 meters from the construction site. For the HDD, the sensitive area along the 
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pipeline has a distance of more than 5 meters from the construction area. However, the 
Project has set measures in case of property damage from construction activities as 
follows: 
   1) Providing a public insurance system to cover the damage that may 
occur to life and property affected from the construction  
   2) In case of damage to property and construction, the contractor 
company must report the cause of the damage and the result of the damage to the 
company and record the details to prevent repeated damage and ensure the integrity of 
the operation 
   3) Coordinate with community leaders and relevant agencies to 
provide assistance, support, and resolve problems for people affected by the Project 
construction activities 
   4) Provide a system for complaints for damages and grievances that 
may arise from the operation of the Project throughout the construction period and if 
any complaints arising from the construction, the Project must be undertaken to assist 
and resolve as soon as possible 
   5) Arrange to have a staff to supervise the work of the contractor 
closely throughout the construction to be more careful including monitoring the impacts 
from pipelines installation and if any problems or damage occur, coordinate and take 
action to resolve the problem as soon as possible 
 
   Therefore, the vibration effect is low. 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 1 (1)=1 3 3 low 
 

5.8.3 Impact on water quality  
 Wastewater from construction activities of the Project is from two sources:  
general wastewater from consumption of 3 ,0 0 0  construction workers (power plant 
construction workers and pipeline installation workers) and wastewater from 
construction activities.  
 
 (1) Water consumption and wastewater from consumption of construction 
workers  
  During the construction period, it is expected that there will be up to 
approximately 3 ,0 0 0  construction workers. They will travel back and forth. There is no 
outstanding stay in the Project area. Which will require approximately 3 0 0  cubic meters of 
water consumption per day (calculated from the rate of water consumption of 1 0 0 
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liters/person/day x 3 ,0 0 0  people). The project requests the contractor company to provide 
adequate drinking water, which can usually buy bottled water or commercially available 
buckets. 
  General wastewater from consumption of construction workers is 
approximately 240 cubic meters per day (calculated from 80%  of the rate of 100  liters of 
water per person per day x 3 ,000 construction workers (Kriengsak Udom Sin Roj, 2007)). The 
Project shall assign a contractor to supply toilets for construction workers. The wastewater 
from the toilets will be pre-treated by a ready-made septic tank before sending to the 
authorized agencies for disposal. 
 
 (2) Water usage and wastewater from pipeline installation  
  The Project requested to use water from the Mae Klong River from the 
Marine Department. The Project will also use water from the irrigation canal along the 
pipeline with a permission from the Royal Irrigation Department. Water will be used in 
the   hydrostatic testing, the maximum total volume is expected to be approximately 
5 ,044 cubic meters without adding any chemicals. The amount of water used and the 
wastewater from the test are the same. It can be divided into two periods, each of 
which does not occur simultaneously. Details are as follows: 
  1) Water use and wastewater from pre-cleaning and pre-test for HDD 
Portion (this is the test of the construction by the HDD method before pulling the pipe 
into the underground) at a distance of approximately 825 meters.  Wastewater from the 
raw water pipeline is approximately 241 cubic meters while the wastewater from the 
wastewater pipeline is approximately 61 cubic meters, a total of 302 cubic meters. For 
the location of pumping and discharging water, the Project will select a location that is 
close to each phase of the pipe testing period. So, it will not affect the community. The 
pumping pipe used is a soft pipe, so that the car can pass by without any danger during 
the hydrostatic testing. The testing will be performed outside of peak hours to prevent 
impacts on road users.  
  2) Water use and wastewater from the Hydro-test Whole Line (this is 
the final test of the entire pipe system), discharged from raw water pipeline is 
approximately 3,793 cubic meters and wastewater pipeline is approximately 949 cubic 
meters, total of 4,742 cubic meter. The project will use water from the Mae Klong River. 
When the pipe testing is complete, the water will be drained from the pipeline into the 
Mae Klong River at the same point where it was pumped (the point of pumping and 
discharging from the hydrostatic testing is shown in Figure 5.8.3-1). 
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Figure 5.8.3-1 Water pumping station and water drainage system from Hydro-test 

Whole Line 
 
 Before pumping water for use and discharging water from the hydrostatic test, 
the Project must first obtain the consent of the responsible agency, namely the 
Marine Department and the Royal Irrigation Department. At present, the Project has 
already requested permission to the department (Figure 5.8.3-2 and Figure 5.8.3-3). 
The discharging of water will be done after reducing the water pressure in the 
pipeline to the equivalent pressure level to the atmosphere. A strainer will be 
installed at the end of the pipe to trap solid debris or sediment, etc. The water 
quality will be examined before draining the wastewater, including temperature, pH, 
and total suspended solids content. The Project has set a measure to ensure that 
the water quality meets the irrigation effluent standards. If found that the water 
quality does not meet the aforementioned standards, the Project will send the 
wastewater to an authorized agency for further treatment. 
    For other activities that may cause contamination, such as the area 
where the engine oil tank is placed and maintenance area. The Project shall provide a 
tray and a temporary roof to prevent rainwater to minimize the chance of contamination 
with rainwater. It is expected that the impact on surface water quality is low. 

Conclusion 
Size Scope Duration Severity Importance 

Order of 

Importance 

1 1 1 (1) = 1 1 1 low 

Water intake 
location 

Water drainage 
location 
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Figure 5.8.3-2 Copy of permission rights from Harbor Department on water 

utilization and releasing water from testing pipelines onto Mae Klong 
River 
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Figure 5.8.3-3  Copy of permission permit from Thamaka Operation and 

Maintenance Project on water utilization and releasing water from 
testing pipelines onto Irrigation canals 
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5.8.4 Wastewater management  
 
 (1) Waste from the construction office  
  Solid waste arising from consumption of construction workers, such as 
food waste, plastic bags, etc., has the maximum amount is 3 ,0 0 0  kilograms per day 
(calculated from the rate of 1  kilogram of solid waste per person per day) from 3 ,000 
workers (power plant and pipeline construction workers). The Project will provide 200 -
liter waste containers with closed lids to accommodate the solid waste that occurred 
before being disposed of to a licensed agency. 
 
 (2) Dismantled raw water and wastewater pipes and material from 
connecting pipes  
  The original pipe to be demolished consisted of a 24 -inch diameter raw 
water pipe, a total length of approximately 13 kilometers and a 12-inch wastewater pipe, 
a total length of approximately 1 3  kilometers. The Project shall return to TECO for 
further management because it is TECO ownership. 
  Small amount of scrap and material from connecting pipes are recyclable 
material. Therefore, there is no impact on waste management. 
 
 (3) Soil residual from excavation  
  Because the pipeline of the Project will use the open cut and HDD 
construction techniques, the excavated soil will be used to cover the pipe by 
compaction to meet the standards. Therefore, the impact is low. 
 
 (4) Sodium bentonite residue left from HDD  
   The project uses sodium bentonite for the horizontal direction drilling (HDD) 
piping process. Sufficient sodium bentonite will be mixed for each drilling process. There will 
be not much sodium bentonite left from the hole. The amount of sodium bentonite used 
depends on the reamer, pipe size, and drilling distance. The construction of the Project will 
use a 30 inches diameter reamer for the raw water pipes and a 24 inches and a 16 inches 
reamer for the wastewater pipe with diameter of 1 2  inches.  The length of the HDD is 
approximately 825 meters. The amount of sodium bentonite to be used are as follows:  
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 Raw water pipeline 
 The amount of sodium bentonite =   (d1

2 – d2
2 ) x L   

          4 
  Where:  d1  =  Diameter of the Reamer, 30 inches   
      (0.762 meter) 

    d2  =  Outside Diameter (inch)  
      (24 inch or 0.610 meter) 
    L = Length of HDD (825 meters) 
 

  Therefore, the amount of sodium bentonite for the HDD is:    
  = 3.14 x (0.762 2 - 0.6102) x 825) 
                     4 
   = 136 cubic meters 
 
 Wastewater pipeline 
 The amount of sodium bentonite =   (d1

2 – d2
2 ) x L   

          4 
  Where:  d1  =  Diameter of the Reamer, 16 inches 
      (0.4064 meter) 

    d2  =  Outside Diameter (inch)  
      (12 inches or 0.3048 meter) 
    L = Length of HDD (825 meters) 
 

  Therefore, the amount of sodium bentonite for the HDD is:    
  = 3.14 x (0.4064 2 - 0.30482) x 825) 
                     4 
   = 47 cubic meters 
 
  The project used 183  cubic meters of bentonite for HDD, with a sodium 
bentonite powder mixing ratio, where expansion in solution state of 2 0  kilograms per 
cubic meter of sodium bentonite solution. The amount of sodium bentonite powder 
required is 3 ,6 6 0  kilograms. The proportion of use may vary according to the area 
conditions and recommendations of each manufacturer. 
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  However, it the operation, the Project requires that sodium bentonite is 
mixed for HDD to be suitable for the workload by considering the proportions of the 
sodium bentonite composite This will reduce the residual sodium bentonite that must 
be disposed of. The Project will fill the remaining bentonite mud in the area that is 
authorized by the owner of the area only. The bentonite MSDS details will be given to 
the owner of the area.  
  In addition, The project plans to maximize the use of sodium bentonite by 
recycling the sodium bentonite during HDD. The recycling process will reduce the sodium 
bentonite content. The use of such substances in the right amount will not be toxic to the 
environment. From the safety data of sodium bentonite, it is a muddy soil made from natural 
soil and has non-flammable properties. It is not toxic to the environment and there is no 
danger of residuals. However, since the sodium bentonite substance used in the Project is a 
dust-like powder, the method of protection for the user when mixing sodium bentonite 
powder with water is: wear a dust mask, goggles, and gloves to avoid the inhalation of dust to 
the lungs. From the properties of sodium bentonite mentioned above. First aids for operators 
who exposed to sodium bentonite powder are as follows: 

 - Inhalation: Immediately move from dusty areas  
 - Dermal contact: Wash with soap and water to remove dust 
 - Eyes contact: Wash with plenty of clean water 
 - Oral: Rinse mouth with water several times 

  The Project has set guidelines for the prevention and mitigation of the 
residual sodium bentonite for contractors to be implemented as follows:  

  - Operators who in charge in mixing sodium bentonite powder must 
wear protective equipment such as a dust mask, glasses, and gloves, etc. to prevent 
exposure to sodium bentonite powder  

  - Provide a responsible worker to monitor and take care with a barrier 
device such as a sandbag to prevent sodium bentonite from spreading out into the 
surrounding area during the entire processing period (Figure 5.8.4-1) 
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Figure 5.8.4-1 Surveillance team for all distances of drilling and HDD 
 
- In the cases of sodium bentonite spills, must collect by using a suction (vacuum) 

along the line with the spill. If there is a large spill, stop the machine temporarily to 
complete the storage before continue the operation by adjusting the amount of sodium 
bentonite to prevent overflow, such as adjusting the drilling pressure to suit the area 
conditions (Figure 5.8.4-2).  

Figure 5.8.4-2 Example of ways and methods to deal with sodium bentonite 
leakage 

Surveillance team and their 

equipments 

Mud sunction truck Controlling leakage area 

Surround with sand bags Notify Inspectors 

Let the Vacuum Truck/Sunction Truck and water truck clean up the area 
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  (5) Impact of sodium bentonite on area subsidence  
   Construction activities of the natural gas pipeline of the Project may be 
some sodium bentonite remaining between the drill groove and the pipeline. By the 
mechanism of action of sodium bentonite while drilling through, sodium particles have a 
positive charge (Na +) and bentonite have a negative charge. It is mixed with water to 
form large sodium particles. When it binds with sodium bentonite, the anion of sodium 
bentonite remains. This causing the particles of bentonite to repel together. As a result, 
sodium bentonite has a dense, fluid appearance, suitable for use. Later, sodium 
bentonite remained in the soil. It may react with cation exchange with calcium, iron, 
aluminum and manganese, etc. contained in natural soils. Thus, a cation exchange 
occurs between sodium and bentonite and calcium, iron, aluminum, and manganese in 
the soil. Since calcium, iron, aluminum, and manganese are more charged and, when 
combined with water, they are larger. Sodium is converted from sodium bentonite to 
calcium bentonite, etc. Over time, the negative charge of bentonite is captured by the 
cation of calcium until its total charge becomes zero. When this condition occurs, no 
negative ions are left to repel the bentonite particles. This may result in the soil around 
the natural gas pipeline to collapse slowly if the pipe is subjected to pressure from the 
top, for example traffic hitting may cause the soil to subsidence. 
   The maximum amount of sodium bentonite used is 189  cubic meters. 
The residual sodium bentonite in the soil is expected to be low. In addition, after the 
pipeline is completed, it is expected that the cation exchange in the soil due to the 
sodium associated with bentonite will be low. 
   In addition, the implementation of the pipeline installation, a maintenance 
plan has been set in accordance with ASME B31.8 to ensure that the Project operations are 
not affected by soil subsidence factors and site safety such as natural gas pipeline laying 
surveys to comply with ASME B31 .8  standard, natural gas pipeline subsidence survey, and 
observation of erosion of the soil covering the natural gas pipeline, water flow, or steep 
slope, etc. 
   The Project has set measures for the management of sodium bentonite 
in the construction period as follows: 
   1) Mix sodium bentonite for HDD to fit the throughput by considering 
the proportions of the sodium bentonite composite. This will reduce the residual 
sodium bentonite that must be disposed of.  
   2) The construction of receiving holes must be partitioned by 
placing sandbags or creating bays around them to prevent sodium benton ite 
contamination caused by construction to neighboring areas.  
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   3) In case of overflow/leakage of sodium bentonite into neighboring areas, 
proceed as follows:  
    (a) Handling in the case of sodium bentonite overflows or leaks to 
nearby areas by using a suction (vacuum) along the line with the spill. If there is a large 
spill, stop the machine temporarily to complete the storage before continuing the 
operation by adjusting the amount of sodium bentonite to prevent overflow, such as 
adjusting the drilling pressure to suit the area conditions  
    (b) The operation team is prepared to monitor in sensitive areas 
nearby in case of leakage of sodium bentonite during the HDD operation to be able to 
take action as soon as there is a leak until there is no leak along the line. 
   4) The construction of receiving holes must be partitioned by 
placing sandbags or creating bays around them to prevent sodium bentonite 
contamination caused by construction to neighboring areas.  
   5) In the case of overflow/leakage of sodium bentonite, block the 
affected area by using sandbags to prevent further spread and proceed to pump out 
and eliminate in accordance with academic principles.  
   6) In case of overflow/leakage of sodium bentonite and affecting the 
property or agricultural products of the people, the Project is responsible for any 
damage incurred. The Project shall coordinate to assist and resolve the impact or 
damage that has occurred as soon as possible as well as negotiate an agreement to 
compensate for damages appropriately with the value of the damage incurred. 
   7) Provide suitable sodium bentonite disposal area without being an 
agricultural area and comply with the landfill area selection guideline of the Pollution 
Control Department. 
   8) In the event that someone is affected by sodium bentonite that the 
Project takes to a landfill, the Project is responsible for any damage incurred and shall 
coordinate to help and resolve the impact or damage that has occurred as soon as possible 
including negotiation for damages appropriately with the value of the damage incurred. 
   From the impact assessment of waste management during the 
construction period of the Project including strict measures, therefore, the impact that is 
expected to occur in the construction period is low.  
 

Conclusion 
Size Scope Duration Severity Importance 

Order of 
Importance 

1 1 1 (3) = 1 3 3 low 
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Chapter 6 
Health Impact Assessment 

 
6.1 Concept of health impact assessment 
 Health impact assessment will be conducted under the concept that human health 
is linked and inseparable from environmental components and development. Therefore, in 
this study, the health impact assessment view was added to the EIA report by applying 
guidelines according to the laws and regulations that have been adopted at the present t 
expand the health dimension under the topic "Public health and occupational health" to be 
more discreet and cover all aspects. The content would show the link between health 
information and environmental changes, natural resources including other effects such as the 
value of human use and socio-economic conditions. Analysis will be done to identify the risk 
groups and risk areas that may receiving health impacts. For the provisions, laws and 
regulations which were applied consisted of following details.  
 
 (1) Guidelines for health impact assessment in the guidelines for the EIA report of 
thermal power plant projects, Office of Natural Resources and Environmental Policy and 
Planning, Ministry of Natural Resources and Environment, October B.E.2561. 
 
 (2) Guidelines for the health impact assessment of power plant projects, Health 
Impact Assessment Division, Department of Health, Ministry of Public Health, July, B.E.2555 
 
 For concepts and criteria used in health impact assessment, it was considered from 
the following related definitions.  
 
 Health as defined by the National Health Act, B.E.2550, meaning the complete 
human condition in terms of physical, mental, intellectual and social aspects which linked in 
a balanced holistic manner. The World Health Organization (WHO, B.E.2541) has defined that 
health refers to the complete state of the body, mind, and live normally in society. It does 
not mean only the absence of disease and disability.  
 
 Health impact assessment means that the process of collaborative learning of 
society in analyzing and forecasting both positive and negative impacts to public health that 
may arise from one or more policies, projects or activities if performed in the same time and 
the same area. A variety of tools and appropriate participation processes will be applied to 
support decisions that will benefit public health in both the short and long term 
(Announcement of the National Health Commission, B.E. 2559).  
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 From the above definition led to the study conceptual framework as an additional study 
of impacts from the 4 environmental impact assessments, such as, physical resources, biological 
resources, human use value and value of quality of life. The details of the study described in 
Chapter 5.  Additional studies were conducted in the affected person-centered perspective and 
assessed the impact under the environmental factors of the affected person or the risk group. The 
consulting company have done the analysis on impacts/changes that were factors determining the 
health of the people in the area based on 5 health issues as the attachment of the Announcement 
of National Health Commission, No.2 , B.E.2559 as the framework. If those factors affected health in 
any dimension (physical, mental, social and intellectual), measures must be established to prevent 
and reduce effects to an acceptable level. The established measures had 3 levels, which were (1) 
prevention measures at the source, (2) exposure prevention and monitoring measures for risk groups, 
and (3) related measures for local public health agencies. The conceptual framework for the study 
of health impact of the project could be seen in Figure 6.1-1. 
 
6.2 Objectives of Health Impact Assessment 
 To find health threat factors arising from the project development and anticipate the 
potential health effects to decide whether the existing prevention and measures were sufficient or 
not. This led to the establishment of prevention and measures for health, including measures to 
monitor health impacts before their occurrences to workers or surrounding people. 
 
6.3 Health Impact Assessment Process 
 This health impact study process consists of 5 steps, as seen in Figure 6.3-1. 
 
6.3.1 Screening the project for determining scope of study 
 From studying the project details in Chapter 2, the scope of the project construction 
and operation periods could be determined as follows. 
 
 (1) Construction phase : activities during the construction phase were such as 
land adjustment and foundation work, civil and building work, machine installation and 
equipment testing, including the transportation of construction materials. The construction 
phase took approximately 3 3 - 4 2  months. In addition, accommodation for construction 
workers, locating outside of the area, were also considered. At the construction phase, the 
maximum of construction workers were 3,000 persons. Each activity posed a different health 
threat, with preliminary screening results described in Table 6 . 3 . 1 - 1  on factors on health 
impacts of the project.  
 (2) Operation phase : activities during the operation phase were such as, fuel 
combustion, power generation, wastewater management and solid waste management. The 
results of the screening for health threats of each activity were summarized in Table 6.3.1-2.



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 6-3 Consultant of Technology Company Limited 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.1-1 Cenceptial framework and the study on impacts of the project 
 

  

1. Environmental Factors affecting Health 
 1) Change in conditions and natural resources 

utilization 
 2) Production, transportation, and storage of 

dangerous objects  
 3) The formation and release of solid waste 

posing health threat release 
 

2 .  Socio-economic Factors affecting Health 
1) Changes and impacts on occupation, hiring, 

and working condition in the community 

  2)  Changes affecting relations between citizens in 
the community 

 3) Changes in areas that hold cultural inheritance 
and importance 

3. Factors on Exposure and Risk Groups 
1)  Exposure to pollution and health threat 
2)  Very specific or harmful impact on a particular group of people 

4. Factor on Health Service System 
Resources and preparedness of public health 

 

Source protection measures and 
project’s activities 

Protection and monitoring 
measures for risk /affected 

groups 

Measures related to on-site public 
health agency  

Impact on Health 
Body, mindm social, and psychology 
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Figure 6.3-1  Steps to evaluate impact on health 

1. Screening 

2. Scoping 

3. Assessment 

• Baseline Information/ Profiling 

• Identified Health Impact 

• Determining Significant 

4. Recommendation 

Final Report on Idea Consideration 

(Recommendation) 

Report that pass the consideration 

5. Monitoring and Evaluation 

 )Recommendation (  

 

Opinion survey on study area 
(collect survey)  
In July B.E.2562 

 

Additional opinions from 

investors/affected parties 

 

Additional opinions from 

investors/affected parties 

 

Public hearing with the communities, 
affected parties, and investors on 
details of the project, educational 

scope, and assessment of the project’s 
direction (PP1) 

21-25 May B.E. 2562 
 

Additional opinions from 

investors/affected parties 

 

Public hearing with the 
communities, affected parties, 
and investors on reports and 

environmental impact 
protection and monitoring 

measure (PP2) 
24-25, 29-30 October B.E. 2562 
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Table 6.3.1-1 
Factos on Health Impacts of the Project during Construciton 

Table 6.3.1-1 (cont.) 

Factors on Health Impact 

Activitites during Construction 

Project Area Area Outside the Project’s Site 

Changes on 
Area and 

Foundation 

Civil Work 
and Building 

Machine 
Installation and 

Equipment 
Testing 

Construction 
Materials 

Transportation 

Accomodation for 
workers/employees 

1. Changes of condition and natural resource utilization      

 1.1  Topography and soil resources - - - - - 

 1.2  Water resources - - - - Community 

 1.3  Biological resources - - - - - 

2. Changes of determinant factors in an environmental health       

 2.1  Air Physical - dust Worker Worker - 
Worker 

/community 
- 

  - noise 
Worker 

/community 
Worker Worker 

Worker 
/community 

Community 

  - vibration Worker - - Community - 

  - heat Worker Worker - - - 

  - bright light - Worker Worker - - 

 Chemical - metal fume - Worker Worker - - 

 2.2  Water Physical - Construction scrap /solid waste - - - - - 

 Chemical - oil - - - - - 

As 
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Table 6.3.1-1 (cont.) 

Factors on Health Impact 

Activitites during Construction 

Project Area Area Outside the Project’s Site 

Changes on 
Area and 

Foundation 

Civil Work 
and Building 

Machine 
Installation and 

Equipment 
Testing 

Construction 
Materials 

Transportation 

Accomodation for 
workers/employees 

 Biological 
- pathogens (sewage and disease 
carriers) 

- - - - Worker /community 

 2.3  Soil Chemical - oil - - - - - 

 Biological 
- pathogens (sewage and disease 
carriers) 

- - - - Worker /community 

 2.4  Others Physical - accident Worker Worker Worker 
Worker 

/community 
- 

 Chemical - chemical exposure - - - - - 

 Biological 
- communicable/non communicable 
diseases 

- - - - Worker /community 

3. Changes of factors determining the social health      

 3.1  Occupation, employment and working conditions   Community   

 3.2  Income / community economy   Community   

 3.3  Education   -   
 3.4  Community network, relationships among people in the 
community 

  Community   

 3.5  Safety of life and property   Community   
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Table 6.3.1-1 (cont.) 

Factors on Health Impact 

Activitites during Construction 

Project Area Area Outside the Project’s Site 

Changes on 
Area and 

Foundation 

Civil Work 
and Building 

Machine 
Installation and 

Equipment 
Testing 

Construction 
Materials 

Transportation 

Accomodation for 
workers/employees 

 3.6  History / Art and Culture   -   

 3.7  Public service systems in the community      

         -  Utilities services (electricity, water supply)   Community   

         -  Social service (disaster relief)   Community   

         -  Public health service   
Worker 

/community 
  

Remark :  (-) means insignificant 

Source : Consutants of Technology Company Limited, 2562 
 
 
 
 
 
 
 
 
 



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 

 

 6-8 Consultant of Technology Company Limited 

Table 6.3.1-2 
Factors on Health Impacts of the Project during Operation 

Table 6.3.1-2 (cont.) 

Factors on Health Impact 
Activitites during Construction 

Electricity 
Production 

Water 
Production/Supply 

Cooling System 
Wastewater 
Treatment 

Wastes Disposal 

1. Changes of condition and natural resource utilization      

 1.1  Water Resources community 

 1.2  Electrcity Consuption community 

 1.3  Biological Resources community 

2. Changes of determinant factors in an 

environmental health 
   

  

 2.1 Air physical - dust 
employee / 
community 

- - 
- employee / 

community 

  - noise 
employee / 
community 

- employee 
- - 

  - heat employee - - - - 

 Chemical - nitrogen oxide 
employee / 
community 

employee - 
- - 

  - sulfur dioxide 
employee / 
community 

- - 
- - 

 2.2 Water physical - turbidity(sediment) - community community community community 

  - heat - - community - - 
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Table 6.3.1-2 (cont.) 

Factors on Health Impact 
Activitites during Construction 

Electricity 
Production 

Water 
Production/Supply 

Cooling System 
Wastewater 
Treatment 

Wastes Disposal 

 Chemical - BOD - - - community community 

  - oil community - - community - 

  - chemical substance community community community community - 

 2.3 Soil physical - heavy ash/ fly ash community - - - - 

 2.4 Others Accident 
- Fuel, chemical, and 

solid wastes transport 
vehicle 

- - - - community 

  
- Chemical substance 

uses 
employee 

employee employee - - 

  - Highly dangerous employee - - - - 

3. Changes of factors determining the social health    

 3.1  Occupation, employment and working conditions    employee    

 3.2  Income / community economy    community    

 3.3  Education    community    

 3.4  Community network, relationships among 
people in the community 

   
community 

 
  

 3.5  Safety of life and property    community    

 3.6  History / Art and Culture     community    

 3.7  Public service systems in the community        
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Table 6.3.1-2 (cont.) 

Factors on Health Impact 
Activitites during Construction 

Electricity 
Production 

Water 
Production/Supply 

Cooling System 
Wastewater 
Treatment 

Wastes Disposal 

         -  Utilities services (electricity, water supply)    community    

         -  Social service (disaster relief)    community    

         -  Public health service    
employee / 
community 

 
  

Remark :  (-) means insignificant 

Source : Consutants of Technology Company Limited, 2562
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6.3.2 Scoping of the study to screen issues for health impact assessment.  
 For determining the study scope, the consulting company considered changes/impacts 
from the assessment in Chapter 5  and compared to the baseline conditions prior to the project 
in Chapter 3 , together with public hearings in the study area. The impacts were classified into 5 
levels to show the importance of the issues for further studied, as seen in Table 6.3.2-1. 
 

Table 6.3.2-1. 
Criteria for Assessing Impact on Health 

 

Environmental impacts occurring 
from the project (Chapter 5) 

Trends of health impacts further study 
on health 
impacts 

Symbol Description 

Having a project posed positively impacts 
or changes the existing fundamentals or 
has a better direction.  

+ Positive impacts - 

Having a project is not involved nor does 
not affect or change the existing 
fundamentals.  

0 No health impact 
(acceptable) 

- 

Causing changes without reducing the 
value of natural resources and the 
environment. Impacts can be easily 
prevented and remedied with general 
actions or measures (scores 1-2). 

-1 Low level of negative 
impact, insignificant  

- 

Causing changes that affected the value of 
natural resources and the environment. 
Further preventive and measures are 
needed from normal measures with 
monitoring (scores 3-4) 

-2 Moderate level of negative 
impact - acceptable 

(investigation is required as 
it may affect the vulnerable 

or sensitive group, etc.) 

 

Causing high impact and other 
consequences without any prevention and 
measures, or too difficult or not 
worthwhile (scores 6-9). 

-3 High level of negative impacts 
(definitely possible to cause 

health impacts) 
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 From screening factors determining the primary health in various fields for both 
during the construction and the operation phases (Table 6.3.1-1 and Table6.3.1-2) and 
reviewing the EIA results in Chapter 5, together with concerns and suggestions on the 
project proposal draft, project details, study scope and the alternative assessment of the 
project (PP1) on 21-25 May, B.E.2 5 6 2 , including the further survey in the study area 
(collection of questionnaires) in July, B.E.2562, and from a public hearing meeting on the 
drafted report and environmental impact prevention and measures and environmental 
impact monitoring measures (PP2) on 24-25 and 29-30 October, B.E.2 5 6 2  (details were 
shown in Chapter 4) as shown in Table 6.3.2-2, it was found that activities in construction 
and operational phases may affected or were relevant to changes in health determinants 
in various areas. Prevention measures at the source were already in place.  
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Table 6.3.2-2 
Analysis of environmental impact issues to study the health impacts 

Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

1.  Changes of condition and natural resource consumption 

1.1 Water resource -1 most of the water used for 
the consumption of 
construction workers and for 
washing tools and 
equipment. The project 
required contractors to 
prepare water tanks for the 
sufficient consumption. As 
for drinking water, they 
usually bought commercially 
available bottled water or 
tanks. The consumption of 
such water caused no 
impact to the community 
water consumption in the 
study area. Thus, there was a 

-1 the implementation of the 
project needed water. Water 
from Mae Klong River would 
be pumped to store in 1 raw 
water reservoir within the 
project, which had sufficient 
quantity for the consumption 
for at least 3 days with the 
improvement of the quality 
first. From the study of the 
water consumption of the Hin 
Kong power plant, a newly 
developed, the remaining 
water supply for ecological 
preservation to push out 
saltwater was reduced from 
the case of the future without 

-  the amount of water 
in Mae Klong River is 
variable each year. 
They concerned that 
in the dry season, the 
amount of water 
would not be 
sufficient for the 
consumption in the 
project. It may affect 
the water 
consumption in 
agriculture. 

impacts of the 
project were in the 
low level but the 
public concerned. 
Therefore, it led to 
further study on 
the issue of water 
resources.  
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

low level of impact on the 
community. 

power plant development 
only approximately 0.02% - 
3.54% of the runoff volume 
in that year. However, it did 
not effect on water for 
agriculture, livestock, 
consumption, travel and 
industry in any way. Thus, 
there was a low level impact. 

1.2  Electrical consumption -1 the project required 
contractors to supply diesel 
backup generators, therefore, 
the impact on the 
community electricity 
consumption was in the low 
level. 

+ the generated electricity was 
distributed to the Electricity 
Generating Authority of 
Thailand (EGAT) with the 
amount of electricity supplied 
to the network of EGAT under 
the Power Purchase 
Agreement at 1,400 MW. The 
remain electricity of the 
project supplied to 
machines/equipment within 

- Not an issue during the 
construction phase 
of the project, it 
had a low impact 
on the community 
with no concerns. 
Thus, this issue was 
excluded from the 
health impact 
assessment 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

the project. Thus, the project 
had a positive impact on the 
community 

1.3  Air pollution -2 most of pollutants occurred 
during construction were 
dust which was a heavy dust 
fell in surrounding areas of 
the construction area. The 
most affected group was the 
construction workers. Project 
had assigned the contractor 
to spray water within the 
construction area and the 
road using for the 
transportation of materials at 
least twice a day to reduce 
the impact. Therefore, the 
impact was the moderate 
level. 

-2 the project used natural gas 
as fuel containing little dust 
from combustion. However, 
the project has nitrogen 
oxides gas ventilation which 
resulting in increased 
pollutants in the atmosphere. 
The values obtained from the 
mathematical models in all 
cases were within the 
environmental quality 
standard, so the impacts was 
in the moderate level. 

how did nitrogen 
oxides contaminating 
the atmosphere affect 
the health? Did the 
diesel fuel used in the 
project cause oil stains 
on the roofs of 
households or 
agricultural areas? 

impacts causing by 
the project was in 
the moderate level 
with the public 
concerned. 
Therefore, the 
further study on air 
pollution issues 
was conducted.  
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

1.4  Noise pollution and vibrancy -2 the project had assigned the 
contractor to use 
construction equipment at 
high noise levels, such as 
pile driving only during 
08.00-17.00 hours. For 
construction areas near the 
community or adjacent to 
the project fence, steel 
sheet must be installed or 
other materials with equal 
sound reduction properties 
and easy to move according 
to the construction location 
and around noisy devices. If 
construction activities cause 
more noise than usual, the 
project informed 
communities surrounding the 
project at least 7 days in 

-2 sound sources from the 
power generation process 
were gas turbine, steam 
turbine, steam boiler, etc. 
The project had assigned the 
designer to design machines 
with the average noise level 
not exceed 85 dB (A) at a 
distance of 1 meter. The 
assessment of the total noise 
level between the noise level 
from the project activity and 
the noise level from the 
current measurement showed 
no difference to the current 
measurement. However, with 
the project establishment, it 
may result in increased noise 
levels in the community. 
Project activity causing the 

there was a noise 
around 3-4 times a 
month within 1 km 
from the power 
plant and without 
prior notice. The 
noise from the 
power plant caused 
farmed livestock in 
panic and stepped 
into paddy field 
which damaged rice. 
Gas turbine 
generator, steam 
turbine machine and 
steam generator 
located near the 
community area 
causing impacts the 
neighboring 

impacts from the 
project was in the 
moderate level 
with the public 
concerned. 
Therefore, the 
further study on 
noise pollution 
issues was 
conducted. 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

advance. However, the 
presence of the project only 
increased the noise level in the 
community during construction 
activities. In addition, the 
excavation for the foundation 
construction caused the 
vibration to nearby household 
structures. However, various 
drilling operations resulting 
impacts which occurring during 
the construction period. 
Therefore, impacts were 
expected to be a moderate 
level. 

vibration, mostly came from 
large chemical trucks which 
had a frequency of 
transportation for once a 
month. Therefore, the 
impacts were expected to be 
a moderate level. 

community. Could 
the sound barrier 
installation help 
reducing the noise 
impact? 

1.5  Water pollution -1 most wastewater generating 
from construction workers. 
Wastewater arising from the 
consumption of workers was 
treated to the standard with 

-1 wastewater from human 
consumption was collected 
into a fabricated Septic tank 
system (Septic tank) installing 
in building. Wastewater from 

concerned in the 
management of 
rainwater and 
wastewater 
contaminated with 

impacts of the 
project were in the 
low level with the 
public is 
concerned. 



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 6-18 Consultant of Technology Company Limited 

Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

a fabricated septic tank 
before releasing to the 
authorized agencies for 
disposal. For wastewater 
from construction activities, 
the project had constructed 
temporary gutters in line 
with the gutters during the 
project. Ponds were 
periodically located along 
the drainage gutter to 
precipitate wastewater 
before using for road 
spraying and wheel washing. 
Some water continued 
releasing into the Mae Klong 
River. The project had a 
weekly check of the 
sedimentation pond to 
remove the sediment. Thus, 

production processes was 
collected to the holding 
pond before using in the 
project area and reused in 
the cooling system. 
Wastewater from production 
auxiliary systems was checked 
for the water quality before 
being sent to the holding 
pond and being used in the 
project area. In the event of 
rain, rain water may be 
contaminated with oil, so that 
it was sent to the oil-water 
separator to separate the 
water and oil. The separated 
rainwater was then sent to 
the reservoir. As for the oil, 
the project contacted the 
authorized agencies for 

chemicals since most 
of the surrounding 
areas were agricultural 
areas where leakage 
could damage it.  The 
groundwater quality 
should be measured 
whether it has been 
affected or not.  

Therefore, 
additional studies 
were conducted on 
the issue of water 
pollution. 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

the impacts were in the low 
level.  

further disposal. The total 
volume of the project 
wastewater was 6,963 
m3/day. It was examined for 
pH, temperature, and 
electrical conductivity with 
automatic measurement 
tools, to check the quality of 
the effluent whether it met 
the standard or not.  Some 
water were used to watering 
the green areas of the 
project. The remained water 
was drained into the Mae 
Klong River. Thus, the impacts 
were in the low level 

1.6  Pollution from solid waste 
and industrial waste 

-2 solid waste arising from the 
consumption by construction 
workers, such as food waste, 
plastic bags, etc., would be 

-1 two main types of waste 
generating from the project 
operation were general waste 
from employees, and 

- Not an issue Impacts of project 
was a moderate 
level. Therefore, 
further studies 



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 6-20 Consultant of Technology Company Limited 

Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

collected into a 200-liter 
waste containers, providing 
by the project, with a closed 
lid to accommodate the 
solid waste before sending it 
to the authorized agency for 
further disposal. The waste 
from construction activities, 
for recycled types such as 
scrap, wood and brick etc., 
the project collected them 
within the project area and 
contacted an outside 
company for selling and 
further recycling. However, 
wastewater, sewage and 
waste generated during 
construction activities 
without a good basic 
sanitation system could be a 

industrial waste. The project 
sent those wastes to 
companies authorized by the 
Department of Industrial 
Works for further disposal. 
Therefore, the impact was 
low. 

were conducted on 
issues of pollution 
from solid waste 
and industrial 
waste. 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

spreading source of insect 
and animal-borne pathogens, 
leading the disease to 
people. Thus, impact was 
moderate. 

1.7  Drainage and flood protection -1 the drainage of the area 
around the power plant at 
present showed the various 
flows of canals with a 
direction from west to east 
and flows into the Mae 
Klong River. From the 
measurement of the current 
drainage of the TECO power 
plant and the Hin Kong 
Power Plant development 
area, it was found that the 
area was drained into the 
canal to the north of the 
power plant. The drainage 

-1 the project has designed a 
rainwater drainage system in 
the project area to collect 
into two rainwater retarding 
ponds and manage the 
drainage without changing the 
flow rate of the drainage 
canal and within the capacity 
that canal can support. 
Therefore, the impact is low.   

concerns on flooding 
in the community 
area around the 
south of the project. 
Proposing measures 
for the management, 
prevention and 
compensation in 
case of waterlogging 
in affected 
communities and 
agricultural areas. 

Impacts of the 
project was low 
with the public 
concerns. 
Therefore, the 
further study was 
conducted. 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

ditch in the north will help 
drainage caused by rainfall in 
the catchment area. Therefore, 
the impact was low. 

2. Changes and impacts on careers, employment and local working conditions. 

2.1 Employment and income + project development 
increased local turnover. 
However, the construction 
period was only a short time. 
After the construction was 
completed, income 
generation from construction 
worker expenses was gone, 
so the, impacts on income 
generation of the community 
is a low positive level. 
 

+ providing the Power 
Development Fund and a 
community development 
program. Moreover, the 
security of utilities would 
bring more income and 
employment in the province, 
which the power plant was 
only responsible for 
distributing to the fund. Rules 
and protocols for using the 
fund would be the 
responsible of the Energy 
Regulatory Commission 

proposing to adjust 
rules for using new 
funds, in order to 
facilitate the budget 
from the fund to 
support community 
activities. Educational 
support was not yet 
comprehensive, 
should established a 
separate fund from 
the power plant fund 
to solve problems for 
the people at the 

the project had a 
positive impact 
despite public 
concern. 
Nevertheless, rules 
and protocols had 
not been changed. 
Therefore, this 
issue had been 
screened out from 
the health impact 
assessment. 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

(Central) for further 
acknowledgment. Therefore, 
there was a positive impact. 

sub-district level. In 
the past, the 
community had 
often faced problems 
using money from 
the Power 
Development Fund. 

2.2 Occupation + the project was established in 
the area for a long time. 
Therefore, it does not affect 
the occupation of the 
community. In addition, the 
study area was an agricultural 
society. Therefore, having a 
project would increase the 
expenditure and purchase of 
products in the community. 
Thus, there was a positive 
impact. 

+ the project operation was a 
complementary dependence 
between the project and the 
community in terms of income 
generation and employment. 
The problem of unemployment 
in the community, social and 
commercial were decreases. 
Thus, there was a positive 
impact. 

- Not an issue the project had a 
positive impact and 
the public was not 
concerned. 
Therefore, this 
issue was screened 
out from the 
health impact 
assessment. 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

3.  Changes and impacts on people relationships and communities 

3.1  Relationships of 
people in the community and 
social support 
   Environmental impact 

during construction phase 

-1 the construction phase of the 
project took a total of 33-42 
months. It was expected that 
a maximum of 3,000 
construction workers were 
used. Residents were not 
allowed to stay in the project 
area. The construction 
workers who were foreign 
workers may reduce the 
relationship of the people in 
the community. However, the 
project had put in place a 
measure of recruiting local 
workers as a priority. Thus, 
the impact was low. 
 

+/-1 establishment of the project 
had positive and negative 
impacts which were, the project 
supported activities promoting 
relationships of people in the 
community as a positive impact. 
Projects may employed foreign 
workers leading of strangers in 
the community which could 
reduce the relationship of the 
people in the community due 
to the distrustfulness. Thus, 
the impact was low. 

the project should 
clearly clarify the 
benefits for 
community from the 
project, including 
impacts which may 
occur. The project 
should clarify about 
money to the 
community on how 
much would the 
community get from 
the power plant 
development fund of 
the project? And 
must establish a 
committee to 
participate in the 
supervision and 

psychological 
impacts (a 
concern). 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

inspection of the 
project. 

3.2  Safety of life and property -2 during the construction, the 
maximum construction 
workers were 3,000 persons. 
These migrant workers 
caused alienation in the 
community. People in the 
community concerned about 
crime, controversy, burglary 
and drugs, etc. However, the 
project had established 
measures for recruiting local 
workers as the first priority. 
In addition, the contractor 
must have measures to 
supervise these workers to 
comply with the regulations 
as specified by the project, 
in order to prevent impacts 

-1 during the operation phase, 
the project had 60 employees 
with a policy of recruiting 
local employees as the first 
priority. This was expected 
not to cause any impacts.   

Not an issue impact was 
moderate. 
Therefore, further 
study on the issue 
of safety in life and 
property were 
conducted. 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

on the safety of life and 
property in the surrounding 
communities. Thus, the 
impact was moderate.  
 

4.  Changes in significance and cultural heritage areas 

 
 

0 there was no activities that 
affect arts, culture and 
traditions.  

0 there was no activities that 
affect arts, culture and 
traditions.  

Not an issue the project had no 
activities that affect 
arts, culture and 
traditions. The 
public was not 
concerned. 
Therefore, this 
issue was screened 
out from the 
health impact 
assessment. 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

5.  Resources and readiness of the public health sector 

5.1  Public utility and 
environmental health 
services 

-1 projects may employed foreign 
workers which could indirectly 
affect the community on the 
consumption of public utilities 
such as the garbage collection 
service. However, the project 
established measures for 
recruiting local workers as the 
first priority. Therefore, the 
impact was low. 

-1 the project had a policy of 
recruiting local employees as 
the first priority. Therefore, it 
did not affect the use of 
social services among people 
in the community, such as 
education services. Thus, the 
impact was low. 

the project should 
supported 
community activities 
such as public 
utilities, education 
and career with 
people in the 
community. 

project provided a 
low impact with 
the public 
concerned. 
Therefore, the 
further study of this 
issue was 
conducted.  

5.2  Social service in the 
community 

-1 projects may employed foreign 
workers. This may cause 
indirectly impact on the use of 
social services of the 
community, such as education 
services. The project had a 
policy of recruiting local 

-1 the project had a policy of 
recruiting local employees as 
the first priority. Therefore, no 
competition occurred for the 
social services of the people in 
the community such as 
education. Thus, the impact is 
low. 

Not an issue 
 

project caused a 
low impact and the 
public had no 
concern. Therefore, 
this issue was 
screened out of the 
health impact 
assessment. 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

employees as the first priority. 
Therefore, the impact is low. 

5.3 Public health service -2 during the construction phase, 
a maximum of 3,000 
construction workers may 
affected the community access 
to public health services or 
increased the health burden of 
the service agencies. This was 
due to the insufficient rate of 
medical and public health 
personnel in Ratchaburi to 
serve the people in the area. If 
foreign workers entered the 
area, it would affected the 
health service system. 
However, the project 
established measures for 
recruiting local workers as the 
first priority. In addition, the 

-2 the project had a policy of 
recruiting local employees 
and 60 employees were 
hiring. In the event of illness 
and injury, it may resulting in 
competition for the public 
health services of the people 
in the community. However, 
the project had the social 
security covering private 
health care groups which 
could reducing the number of 
hospital services in the area. 
Therefore, the impact was 
moderate. 

there should be an 
annual health 
checkup for the 
people due to in the 
future there will be 
more elderly people. 
Therefore, the 
community proposed 
the project to 
address this issue as 
a project to promote 
and encourage the 
elderly, to taking 
care, visiting and 
monitoring the 
elderly. 

impact was 
moderate and the 
public was 
concerned. 
Therefore, 
additional studies 
were conducted on 
impacts of the 
project operation, 
in particularly, on 
the population of 
health personnel in 
health service 
agencies in the 
area. 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

project had measures to 
support public health agencies 
in various areas. Thus, impacts 
was moderate. 

6.  Production, transportation and storage of hazardous materials 

6.1  Transportation (accident) -2 project activities included 
the transportation of 
materials and equipment, 
including construction 
workers. Impacts which 
expected to occur were an 
accident and higher traffic 
volume. Therefore, the 
impact was moderate. 

-2 After the project operation, 
more transportation would 
occurred from the original. 
However, from the evaluation 
of the project, the operation 
phase did not change the 
level of road service. 
Therefore, the impact was 
moderate. 

the transportation 
during the 
construction phase, 
the project should 
considered selecting 
the least route that 
passes through the 
community area to 
prevent traffic jams 
and accidents. 

the impact was 
moderate. 
Therefore, it led to 
the further study 
on transportation 
issues (accidents). 

6.2 Severe dangers and 
emergencies 

 
 

0 project construction activities 
did not post serious hazards 
and emergencies. 

-1 project activities could cause 
serious events. The affected 
area would be within the 
project area. For chemicals, 

if there was an impact 
on the villagers, how 
would the project be 
corrected? The 

impact was low 
and the public had 
concerned. 
Therefore, the 
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Table 6.3.2-2 (cont.) 

Issue 

Environmental impact during 
construction phase 

Environmental impact during operation 
phase 

Issues from public 
hearing to determine 

the study scope 

Determining the 
scope of health 
impact studies 

Impact 
Level 

Impact characteristics 
Impact 
Level 

Impact characteristics 

the project had a measure to 
control the storage from the 
place of origin, in order to 
prevent leakage or diffuse 
outward. Thus, the impact was 
low. 

project should 
arranged an officer to 
coordinate the 
complaint and 
performed various 
actions when people 
were affected or in 
trouble. If a chemical 
leak occurred, what 
were preventive 
measures of the 
project? Which 
chemicals did the 
project use? And 
what kind of effect 
would be occurred?  
  

further study in 
serious hazards and 
emergencies was 
conducted. 

 Source :, 2562 Consutants of Technology Company Limited, 2562 
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 However, the consulting company further studied the issue using a view that based on 
the risk group (those who may be affected) as a center. Therefore, the health impact study scope 
would take into account on areas with moderate and greater negative impacts (-2 and -3) obtained 
from the EIA in Chapter 5 , in order to examine the impact or change that may occurred the 
exposed person or certain population in the affected area, even though, the environmental 
impact study results had met the standard. For issues that were screened out according to 
the above criteria (+, 0 , -1 )  with sufficient supporting information that such issues would not 
cause health impacts, if people and stakeholders in the area still had opinions and concerns, 
the consulting company had already included an overall psychological impact assessment. 
Issues for the health impact assessment on both construction and the operation phases 
were summarized in Table 6.3.2-3. 
 

Table 6.3.2-3 
Issue used in Health Impact Study (Community) 

 

Impact Level 
Issue used in Health Impact Study 

Construction Phase Operation Phase 

High level negative 
impact (-3) 

None None 

Moderate level 
negative impact 

(-2) 

- air pollution 
- noise pollution and vibration 
- Solid and Industrial wastes pollution 
- Safety of life and property 
- Public health service 
- Transportationtion(accident) 

- air pollution 
- noise pollution and vibration 
- Solid and Industrial wastes pollution 
- Transportationtion(accident) 
 

Concerning Issue - noise pollution 
- Public health service 
(relations between people in the 

community and social support, health 
utility service and environmental sanity, 
dangerous and emergency cases) 

- Water resources 
- air pollution 
- noise pollution and vibration 
- Water pollution 
- drainage and flood protection 
- Public health service 
- psychology (relations between people in 

the community and social support, 
health utility service and environmental 
sanity, dangerous and emergency cases) 
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 For studying the environmental impact on workers/employees, the consulting 
company determined factors affecting workers/employee health, classifying them as physical, 
chemical and biological threats. The identification of the study scope was shown in Table 
6.3.2-4 as follows. 
 

Table 6.3.2-4 
Issue used to study Impact on workers/employees 

 

Health threat 
Issue used to study Impact on workers/employees 

Construction phase Operation phase 
1.Physical threat to health 
 
 
 
 
 

-  dust 
-  noise 
-  vibration 
-  heat 
-  bright light 
-  accident 

- noise 
- heat 
- accident ( dangerous and 

emegency) 

2. Chemical threat to health -  metal fume - chemical substance 

3. Biological threat to health -pathogens from disease 
carrying wastes 
- communicable/non 

communicable diseases 

none 

 
 In the overall picture of this health impact study, impacts were classified into 2 parts, 
health impacts occurring within and outside the project area as follows.  
 
 (1) Health impacts occurring within the project area: health impact assessment 
of project workers. 
  - Target population: workers operating in the project area  

- Study guidelines:  applied principles of occupational health and safety 
assessment, in order to identify risks and manage health risks  

- Assessment tools: reviewed secondary data from similar projects.  
 

 (2) Health impacts occurring outside of the project area:  health impact 
assessment of community within the study area.  
  - Study scope and target population:  referred to the environmental impact 

assessment results in Chapter 5, the population at risk was varied according 
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to the impact issue. The study focused on people in areas with special risks.
  

  - Study guidelines:  applied the health impact assessment guidelines from 
various agencies by studying both quantitative and qualitative.  

  - Assessment tools:  questionnaires, interviews, data reviews and study 
reports, using of mathematical models to predict exposure. The descriptive 
explanation was done for issues that could not be quantitatively assessed. 

 
6.3.3 The impact assessment  
 
 (1) Characteristics of health impacts 
  For health impact or health issues as outcomes from exposure to health threats 
or changes in health determinants, the health impact assessment must be considered to cover 
all 4 dimensions of health issues, which were summarized as follows:  
 
  1) Physical Health meaning that the health of the body without disease, 
illness and disability, the physiology of the body and organs was in perfect health. They work 
normally and are in good relationship with all parts. Health impacts or changes in physical 
health factors included; 
   -  Communicable Disease 
   -  Non Communicable Disease 
   -  Accidents and Injuries 
   -  Malnutrition 
 
  2) Mental Health meaning that a condition in which a person was free from 
mental illness, happy mentally (able to control emotions, cheerful without stress, frustration, 
and conflict within the mind and able to happily adapt to society and the environment). Health 
impacts or changes determining factors of mental health were included;   
   -  Factors affected a happy life were negative emotions (stress, anxiety, 

annoyance), life satisfaction, anchor and social support. 
   -  Factors related to mental illness such as mental illness, prevalence of 

mental retardation and suicide.  
 
  3) Social Health meaning that the ability to live well in society due to the 
absence of illnesses or factors/conditions causing severe restrictions on their functioning in 
society, including antisocial pathologies. The related factors consist of following items. 
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   -  Sufficient living factors: income, occupation 
   -  Environment free of pollution 
   -  A good society with adequate social services and equal access. Having 

a good relationship in both family and community levels.   
   -  Health services (adequacy, quality, potentiality and capacity of the 

service) 
 
  4) Health on cognitive knowledge (spiritual) meaning that understanding or 
living skill as an important dimension to integrate and link other dimensions of the individual and 
the community, including physical, mental and social adaptation leading to a good health or well-
being, including education and learning, opportunities to access information resources and 
develop appropriate living skills, to obtain media and access to information. 
 
 (2) Health impact assessment process 
  Health risk analysis was a significant analysis of results of project activities 
affecting the health determinants. It aimed to demonstrate the link between these effects on 
changes in health status. It showed the nature of effects in both the opportunity and the 
magnitude of the impacts on the risk group which consisted of 3 following steps. 
 
  1) Baseline Information/ Profiling 
   The consulting company collected basic information, including 
environmental quality data and health status information of people who may be affected in 
the area which related to the issues identified in the study scoping process. These data were 
used to assess health impacts. Surveillance and monitoring of changes in health from the 
implementation of project in each dimension. 
 
  2) Identified Health Impacts 
   Identifying and categorizing the nature of the health impacts occurring as a 
result of the project operation were classified into 2 parts as follows: 
   (A) Health impact assessment of project workers, it consisted of the health 
impact assessment on employee both during construction and operation phases. Details were 
shown in item 6.4. The project used the principles of occupational health and safety assessment 
to identify risks and manage health risks of workers / employees. 
 
   (B) Health impact assessment of people in the study area it consisted of 
the health impact assessment on employee both during construction and operation phases. 
Details were shown in 6.5, the health impact assessment on surrounding communities. Tools 
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for the assessment consisted of review of study reports, mathematical modeling to predict exposure 
quantity and descriptive explanations for issues that could not be quantitatively assessed. In order 
to provide the clarity of assessment as much as possible, the consulting company established a 
scorecard for each issue and quantitatively defined it to determine the priority of health impacts 
and the urgent needed to manage or establish additional health measures.  
 
   For methods for identifying and assessing the health risks assessment, 
methods were divided into 2 types which were; 
 
   (A) Qualitative assessment was a study to explain social and 
anthropological phenomena by using qualitative data collection methods such as in-depth 
interviews, group chat. It did not focus on collecting data through scientific measurements or 
using statistics for data analysis. 
   (B) Quantitative assessment was a study using scientific principles with 
various variables were measured, including laboratory analysis.  It could be explained for 
scientific reasons. It was used on the types of pollutants that may cause diseases, risk 
assessments which based on exposure routes. There were two aspects of the quantitative risk 
assessment: non-carcinogenicity and carcinogenicity.  
 
 (3) The risk assessment and impact prioritization    
  The appropriate assessment of significance level of the impact, methods and 
criteria to the project must be selected. Therefore, the consulting company conducted a 
qualitative health risk assessment to identify potential and significant impacts on the health 
of nearby communities and impacts on health of project staff. The potential and significance 
of the impact assessment were determined by the product of the Likelihood and the severity 
of the consequences (Severity of Consequence) as referred to the "Guidelines for the health 
impact assessment of the power plant project (pages 42-45) , Department of Health, Ministry 
of Public Health, September, B.E.2555 " , which has been adapted from the Department of 
Health, Philippine (2009 ) . The risk matrix using in this project for the evaluation was a 5  x 5 
table, while the guidelines for preparing the EIA report for thermal power plant projects of the 
Office of Natural Resources and Environmental Policy and Planning stated that the risk matrix 
used in the assessment was a 4  x 3  table. However, the consulting company had reviewed 
the health impact assessment in accordance with the guidelines for preparing the EIA report 
of thermal power plant projects of the Office of Natural Resources and Environmental Policy 
and Planning. Results of the assessment showed that there was no change in the level of 
health risk. Evaluation results were as follows.  
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  To assess the level of significance of impact, the appropriate method and 
criteria must be selected for the project. The consulting company performed a qualitative 
health risk assessment using the health risk matrix method to identify the significance of 
expected potential and significant impacts on the health of the nearby community and health 
of project staff. The potential and significance of the impact assessment were determined by 
the multiple result of likelihood and the severity of the consequences. 
 

 
 Therefore, in the process of health impact assessment, background information, 
identification and characterization of impacts must be able to explain the degree of likelihood 
of the impact. It is determined by the probability of that event and the severity of the 
consequences by considering the main issues of vulnerable populations that were sensitive 
or susceptible to impact. In addition, the loss and damage, which were health impacts of all 
4  dimensions, such as morbidity/morbidity rate, number of injuries and the severity of the 
injury, physical damage, such as numbers and degree of damage done to utilities, emergency 
care needs, community safety and environmental health impact in the community, etc, were 
taken into account as well.   
 
 Likelihood of impact was determined by the likelihood of that event in the 
neighborhood or type of business. The criteria for determining the analysis score of the 
possibility of impact were summarized Table 6.3.3-1.  
 
 The severity of the consequences was determined by the severity of the health 
impact that may be experienced on the affected person in the worst case scenario. The criteria 
for determining the analysis score criteria for determining the analysis score was summarized 
in Table 6.3.3-2. 
 
 The impact level considered the sum of scores between the likelihood of occurrence 
and the severity of the consequences by using a risk matrix to assess the impact of the project 
as shown in Table 6.3.3-3. The definition of the impact level was described in Table 6.3.3-4.  

  

        Significance    =        Likelihood       X    Severityof Consequence 
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Table 6.3.3-1 
Criteria for Likelihood of Health Impact 

 

Score 
Likelihood of health 

impacts 
The definition  

1 Very low There is a very less possibility with never had a statistic of occurrence. 
There are measures to prevent and resolve impacts.  

2 Low There is a less possibility with information on the trend but still a 
lack of clear statistics from the available data. There are measures 
to prevent and resolve impacts. 

3 Moderate There is a moderate possibility or has a statistic from the available 
data to support the estimation of the possibility. There are no 
prevention or measures or existing measures do not cover the 
occurrence of the incident, or it is a concern of stakeholders. 

4 High  The event has happened before with no measure to prevent and 
mitigate impacts, or existing measures are inadequate. 

Source: Guidelines for preparing an environmental impact assessment report for thermal power plant 
projects of the Office of Natural Resources and Environmental Policy and Planning, B.E.2561. 
 

Table 6.3.3-2 
Criteria for assessing Consequences 

Score 
Impact 
level  

The definition 

1 Low - Minor injury or injury occurred: no impact on work or daily activities, no injuries 
occurred in the community. 

- The causative agent is not harmful to the body.  
2 Moderate -  Moderate injury or illness occurred: impacts on work or daily activities to 

vulnerable groups in the community for a long time. 
-  The causative agent of the disease causes a non-severe health impact. The   

  sickness rate increases. There are injuries and accumulation of risk groups.  
3 High -   Causing permanent injury 

-   The causative agent of the disease causes severe impacts. This can   
   cause loss or death among workers and vulnerable groups in the  community. 

-  There has been a death with rehabilitation expenses. Risk groups are accumulated. 
Impact on the community both in the area/nearby area. 
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Table 6.3.3-3 
Risk Matrix for Assessing Health Impact 

 

Severity of Consequence Likelihood 

Consequence Rating Harm to health 
Very low 

1 
Low 
2 

Moderate 
3 

High 
4 

1 
A little injury or 

illness 
1 2 3 4 

2 
Moderate injury 

or illness 
2 4 6 8 

3 Permanent injury 3 6 9 12 

  Significnace of the risk 

Source : Guidelines for preparing an environmental impact assessment report for thermal power plant 
projects of the Office of Natural Resources and Environmental Policy and Planning, B.E.2561. 
 

Table 6.3.3-4 
Sorting out Impacts through their Significances/Importances 

 
Risk level Score The definition 

Very low 1 It causes no adverse effects on the health status. It does not increase 
the sickness/death rate. It does not affect the budget. It does not 
affect the production nor the need for prevention and measures.  

Low 2-4 There is no need for additional environmental impacts prevention 
and measures. It may consider improving the existing measures to be 
more appropriate, without having to add expenses. If monitoring is 
necessary, the need and possibility are considered together.  

Moderate 5-9 Increasing the incidence of injuries, injuries occurred, it can have an 
impact on the budget. It needs to be monitored and verified that the 
existing preventive and measures are adequate and appropriate. If 
necessary, additional measures may be established or improve 
existing measures to be in line with the impacts.  

High 10-12 It affects the broader health status, death occurred, need more 
budget. Additional environmental impacts prevention and measures 
must be established. If this could not be avoided, the method of 
operation may need to be adjusted.  
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6.4 The occupational health and safety impact assessment 
 The health impact assessment on employee during construction and operation phases of 
the project was done based on the principles of occupational health and safety assessment, to 
identify risks and manage health risks of employees. The potential threats to health from the source, 
such as, the production processes and activities of the project was considered. Health threats divided 
into physical danger, chemical dangers and biological hazards as described as follows.  
 
6.4.1 The health impact assessment on workers during the construction phase 
  The study of threats to the health of workers was a study of health threats during 
the construction phase from project details in Chapter 2 and from reviewing relevant 
information. Important hazards that should be monitored were summarized in Table 6.4.1-1 
 
 (1) Physical hazard 
 
  1) Air pollution impacts 
   Activities generated dust such as, site preparation and transportation of 
construction materials. Most of the dust generated from construction activities in the 
construction area was large dust, easily causing impacts on construction workers in the area. 
The dispersed dust was limited to the construction area, thus, the most likely to be exposed 
were construction workers. The exposure opportunity was high which the exposure can be 
found by inhaling with approximately 8 hours. Large dust only reaching the upper respiratory 
system and the body could be eliminated by coughing, sneezing or secretion of mucus. The 
severity was moderate. Therefore, the risk of impacts was moderate.  
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
high (4) moderate (2) moderate (8) 

 
   Therefore, working in such areas required a measure to prevent and reduce 
the environmental impact that would occur by providing water spraying around the 
construction area at least 2 times a day and providing a canvas to cover , in order to prevent 
the spread of dust during the transportation of equipment into the project area. Dust masks 
were provided for construction workers. 
 
. 
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Table 6.4.1-1 
Threat to Construction Worker’s Health Classified through Operational Area 

 

Location/Activity 
Significant threats to health 

Physical Chemical Biological Working accident 

Laying foundation - dust 
- loud noise 
(Bumping/pounding type) 

- vibration 
- Heat from the sun 

- - -  items falling from high 
places 

-  Items or equipments getting 
destroyed for falling over 

Construction of structure or 
building  

- dust 
- loud noise 
- bright lights 
- Heat from the sun 

Metal fume - - items falling from high 
places 

-  Items or equipments getting 
destroyed for falling over  

- sharp items cutting or 
piecing  

Construction equipment and 
resources transportation 

- dust 
- loud noise 

- - Road accident 

Shelter or accommodation for 
construction workers 

- - -  disease (pathogens) 
- contagious disease 

- 

Remark : “ – ”  means  pose no threat to health 



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 6-41 Consultants of Technology Co., Ltd. 

  2) Noise impacts 
   The construction activity of the project with the highest noise level were 
drilling / foundation work. The group with a directly exposure to the voice were workers, so 
the likelihood of exposure was high. Long-term exposure to loud noises caused ear problems 
and hearing loss, however, the noise during the construction of the project would only occur 
during the working period (08.00-17.00 hrs.). Such activities was performed exclusively. The 
construction workers therefore had not been exposed to the noise continuously. Thus, the 
severity was moderate, so that, the risk of impact is moderate.  
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
high (4) moderate (2) moderate (8) 

 
   Therefore, working in such areas requires a measure to prevent and reduce 
the environmental impact that will occur by providing personal protective equipment such as 
ear plugs or ear muffs for construction workers working in the area. Workers must require to 
use protective equipment in the event of working in noisy areas as well, including the selection 
of construction equipment and machinery that has a low noise level and always perform 
maintenance to be effective for reducing the noise level.  
 
  3) Vibration impacts 
   During the construction period, it was found that piling caused the most 
vibration to the structures of the nearby accommodation. The vibration had a direct impact 
on construction workers working with tools, machines with high vibration. There were two 
types of vibrations: Hand Arm Vibration (HAV), which was the impacts occurring on the hands 
and arms of the operator when exposed to vibration from activities, such as using a drill in 
construction and Whole Body Vibration (WBA), which impacts occurred throughout the body 
of the operator in performing activities such as driving various vehicles or standing in control 
of a vibrating machine. The exposure likelihood was moderate. The danger of touch vibration 
in the hands and arms of the operator causing disorders of the circulatory, nervous, bone, 
joint and muscular systems. Using the tool for a long time or tightly holding the tool would 
decrease the blood supply to the end of the tissue. In the event of one time exposure, it 
caused the muscle death. The symptoms would be more and faster if working in a cold 
environment. The severity is moderate, so that, the risk of impact is moderate.  
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Likelihood Severity 
Impact Level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 

 
   Therefore, the contractor had to manage on the engineering control, 
management controls and the use of personal protective equipment. 
 
  4) Heat impacts  
   Activities that pose a health threat such as, working in open spaces and/or 
high heat. The most construction activities occurred in the open air and in the hot weather. 
The exposure likelihood was then moderate. Heat is dangerous to the health of construction 
workers. It caused fainting, fatigue, or exhaustion because the body tries to maintain a normal 
temperature all the time. Therefore, it need to remove heat from the body. When the body 
cannot remove heat, there will be a health impact with in moderate level. Thus, the impact 
risk was a moderate.  
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 

 
  Therefore, the contractor must provide adequate clean drinking water for 
construction workers in the resting points in the construction area to minimize the impact on 
the health from construction workers. 
 
  5) The welding glare impacts  
   Activities posing a health threat were welding where the metal welding would 
cause welding sparks to splash on, including the bright light, which can damage the cornea or 
conjunctiva causing inflammation of the conjunctiva. The severity of impact was moderate. 
However, the project required contractors to supply a dimming shield or dimming glasses for welding 
work. The exposure likelihood was moderate, so that, the risk of impact was moderate. 
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 
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   Therefore, the construction contractor must provide a dimming shield or 
dimming glasses, cloth or leather gloves, rubber soles or safety shoes and sparkly protective 
chest pads, including strictly controlling the use of safety devices.  
 
  6) Work accident impacts 
   Activities posing a health threat were working in unsafe conditions. The 
construction activities at risk of occupational accidents were foundations activities and civil 
works, including buildings. The likelihood of exposure was low. Work-related accidents could 
happened on a mild to very serious scale. In most cases, they arise from the negligence of 
workers, such as not wearing personal protective equipment while working, etc. If such an 
accident occurred, it may result in life. The severity is high, so that, the risk of impact was 
moderate.  
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
low (2) high (3) moderate (6) 

 
  Therefore, the project established additional measures to minimize the impact 
that may occurred, such as training for foreman/supervisors and workers on the safety of work 
related to construction, as well as other relevant parties. Providing personal protective 
equipment for workers by using suitable equipment for working conditions and potential 
hazards. Providing a safety inspection system from time to time by assigning staff with clear 
duties, responsibilities and powers, etc.  
 
 (2) Chemical hazards 
  Activities posing a health threat were the welding which caused heat of the 
metal. Welding fumes contained metal oxides and coatings on the electrodes. There were 
many types of fumes depending on the metal being welded, such as chromium, nickel, arsenic, 
manganese, beryl, cadmium, cobalt, copper, lead, zinc, etc., These may cause metal fume 
fever. Welding also produced gases from the combustion affecting many body systems, in 
particularly, the respiratory system, such as; 
 
  1) Nitrogen oxides, usually occurs in the atmosphere, but can occur while 
welding. It causes irritation to eyes, nose and throat and may cause unconsciousness. 
Therefore, the ventilation system should be installed. 
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  2) Ozone gas ( caused by ultraviolet rays reacted with oxygen), usually 
occurred with argon-based welding which is a gas used to cut steel. In welding, fumes from 
tungsten welding or gas welding is ozone which irritating eyes and mucous membranes and 
can lead to pulmonary edema, a chronic respiratory disease.  
 
  3) Carbon Monoxide caused by the use of carbon dioxide as a welding gas or 
caused by incomplete combustion of some substances, such as paint or wax which may be 
dangerous. Exposure to this gas caused drowsiness, dizziness or loss of consciousness and 
death, etc.  
 
  Workers in the primary function of welding may have a chance of being 
exposed to fumes from welding. The exposure likelihood was moderate. The important 
component was a particle of zinc compound which often found in combination with cadmium, 
iron, lead and arsenic. Exposure to high concentrations of welding fume particles for a short 
period within 4 -12  hours, symptoms of metal cough may occurred to staff. This was caused 
by metal oxide particles, reacting with gram-negative bacteria presenting in the lungs and 
releasing endotoxin. Symptoms like fever, chills would disappeared within 1 day and can 
resumed to work normally because the body had the immunity. However, the immunity was 
not permanent. If the exposure had been stopped for a long time, such as on weekends, 
symptoms would reappear when exposed. The severity was moderate. Thus, the risk of impact 
was moderate.  
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 

 
   Therefore, the project must specified in the contract that the hired 
contractor must provide suitable and adequate metal fume mask.  
 
 (3) Biological hazards 
 

1) Pathogen from sewage 
   Activities posing a health threat were wastewater and sewage drained from 
the worker accommodation, sewage generating from the excretion of construction workers, 
including solid waste. Without a good basic sanitation system, it may be a spreading source of 
pathogens carrying by insects and animals which could infected to humans, especially, 
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gastrointestinal diseases. The severity was moderate. The main risk groups consisted of 
construction workers whose live closest to the source of waste and the morning-to-evening 
workers who were carriers of the disease back to the community where they live. The 
exposure likelihood was moderate, so that, the risk of impact was moderate.  
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 

 
   Therefore, the project required the contractor to provide a good sanitation 
system for worker accommodations, in particularly, providing hygienic bathrooms and toilets, 
garbage collection, providing health education about excretory sanitation to construction 
workers in order to perform properly. This would cut the cycle of disease and reduce the risk 
of disease spreading. 
 

2) Communicable / non-communicable diseases 
The accommodation of construction workers was a temporary housing for 

construction workers during 17 months. The coexistence of approximately 1,500 people resulted 
in a collection of garbage and sewage which were all sources of infectious disease transmitter and 
vec to r s, such as flies, mosquitoes, black mosquitoes, cockroaches, rats, dogs and cats, etc. The 
communicable and non-communicable diseases that may occurred including cholera, dengue 
fever, filariasis, allergies from cockroaches and plague. Coexistence in a limited location could lead 
to the risk of exposure to communicable and non-communicable diseases caused by human to 
human, including leprosy, hepatitis A, syphilis, AIDS, tuberculosis. Thus, the severity is moderate. 
However, construction workers worked in the morning and left in the evening, so that, this was 
only temporarily impact to their health. The exposure likelihood was moderate, so that, the risk 
of impact was moderate. 
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 

 
  Therefore, the project should provide a cover around the holding pond or 
sedimentation tank, as not to be a breeding ground for mosquitoes. A brief knowledge and 
understanding on the prevention of communicable and non-communicable diseases should 
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be provided to workers. Health checkup for workers should be provide as well as a medical 
treatment by contacting and coordinating with hospitals for health checkup, especially, for 7 
prohibited diseases. These 7 diseases has been prevented and surveillance from foreign 
workers by the Ministry of Public Health (the Announcement of the Ministry of Public Health 
on health inspection and health insurance for Foreign Workers, B.E.2558).  
 
6.4.2 Health impact assessment on employees during the operation phase  
 

(1)  Physical health threats 
 

1) Noise impact 
   The noise sources of the project were gas turbine generators, steam turbine, 
generator, steam generating unit, condenser. All kinds of machines were designed for the average 
noise level does not exceed 85 dB (A) at a distance of 1 meter. However, if any machines cannot 
reduce the noise level, the project would provide sound absorbing materials to control the 
noise level not exceeding the above limit, for example, building covering the sound source or 
installing a silencer at the safety valve. Thus, the severity was moderate. Workers usually 
entered the area of such process for a short period of time only, as the entry to check the 
availability and malfunction of machines and equipment. Therefore, the risk of impact was 
moderate.  
 
   However, the company has established measures minimize the impact of 
noise in areas with high noise levels by providing hearing protection, along with installing a clear 
warning sign. Therefore, the impact was a low. Moreover, the plan for inspection and maintenance 
of machines was scheduled and operated at specified frequencies to minimize the noise impact.  
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 

 
  2) Heat impact 
   Most of the high heat work areas of the projects have no employee. Control 
of various machinery is a closed system and employees work in the control room. The heat 
exposure in the area only occurred to check for the availability and malfunction of machines 
and equipment during operation from time to time and for only short periods of time. An 
exposure likelihood was then moderate. Heat is harmful to employees health, which causing 
various body systems to work malfunctions, heat stroke, heat exhaustion, water deficiency, 
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dehydration, salt deficiency and heat cramps, including fatigue in work, decrease of work 
efficiency, loss of appetite and stress while working. The severity was moderate, so the risk of 
impact was moderate.  
 

Likelihood Severity Impact Level 
(likelihood x severity) 

moderate (3) moderate (2) moderate (6) 

 
   In this regard, the project has established measures to prevent and minimize 
impacts such as providing training on occupational health and safety appropriately and sufficiently 
for the nature of the work, providing adequate and appropriate personal protective equipment for 
employees and providing a system for asking for permission to work, etc.  
 
  4) The impact of the accident (severe danger and emergency) 
   Activities with serious risks of the project are explosions of boiler, generator, 
steam turbine, transformer and chemical spills. Results of the risk assessment in each case 
showed that in explosion cases of boiler, generator, steam turbine, transformer, the risk level 
was 3 , which requires a risk control plan and a risk mitigation plan. In case of chemical spills, 
the risk level was 2 , which requires a risk control plan. Therefore, the project had already 
developed a risk mitigation plan and a risk control plan in each case. The exposure likelihood 
was low. However, in the serious event such as explosions of boiler, generator, steam turbine, 
transformer, the potential impact on employees may affect their lives. Thus, the severity was 
high. The risk of impact was moderate.  
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
น้อย (2) สูง (3) moderate (6) 

 
 (2) Chemical threats 
 

1) Activities with the risk of chemical exposure 
   Chemical exposure is likely due to chemical storage and usage  

activities. The activities with risk were usage of chemicals within the project. The reason that 
may cause an incident leading to a chemical leak would occur in the event of an operation 
failure, such as the transfer of the chemical, use and then leak and storage leaks. 
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  2) Hazards of exposure to the chemicals used in the project 
   The chemicals and additives used in the project are the chemicals for the 
water quality improvement system. They are liquid when they leak and may have a broader 
impact. For details on the hazards of chemicals used in the project were shown in Table 
6.4.2-1. Project chemical usage can be harmful to employees health. From the chemical data 
used in the project, it was found that no carcinogenic substances. Most chemicals were 
corrosive substances. Thus, it will cause respiratory and skin irritation when the exposure 
occurred.  
 
  3) Risk grouping 
   Risk activities causing a chemical spill are the transferring chemicals, using 
chemical and then leak and storage leaks. The operator will expose to chemicals through skin 
and respiratory system. From the risk assessment results due to the chemical spill, it was 
found that the level of hazard risk was 2 , which a risk control plan was needed. The project 
had already developed a risk mitigation plan and a risk control plan in each case. Therefore, 
there is a moderate risk of exposure. Because most of the chemicals and additives used in 
the project are those used for boilers and cooling tower systems, causing respiratory and skin 
irritation and from the chemical data used in the project, it was found that there was no 
carcinogenic substances. The severity of the impacts was moderate. Thus, the impact risk 
level was moderate.  
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Table 6.4.2-1 
Danger from Exposure to Chemicals used in the Project 

Table 6.4.2-1 

Order Chemical substanace State 

Dangerous characteristics 

Health Hazard First Aid Method symbol 
health 

inflamm

able 
reaction 

1.  Oxygen Scavenger, 25% liquid  2 0 0 - Eye exposure causes serious eye irritation 
- skin exposure to dust particles form causes moderate irration and  

skin inflmammation for those who are allergic 
- Inhalation exposure casues tissue irration and continuous 

exposure can cause respiratory allergies 
- Ingestion or swallow exposure can cause stomach irration, 

diarrhea, depression, colic, severe allergy, and possibly death 

- Eye exposure: immediately rinse with large amount of rinse water 
for at least 15 minutes and see a doctor immediately 

- Skin exposure immediately wash with plenty of water for at least 
15  minutes while removing contaminated clothing and shoes. 
Apply a moisturizing agent to the exposed skin and see a doctor 
immediately. 

- Inhalation exposure transfer the patient to fresh air. If the 
patient is not breathing, give a CPR. If the patient has difficulty 
breathing, give oxygen and transfer to the doctor immediately 

- Ingestion or swallow exposure do not induce vomiting, let the 
patient drink plenty of water and take the patient to the 
doctor immediately.  In the event of an unconscious patient, 
do not give the patient anything by oral. 

2.  Aqueous Ammonia, 25% liquid  3 1 0 - Eye exposure causes serious eye irritation, eye corrosion, and 
corneal burns and can cause a permanent injury. 

- Skin exposure causes severe irritation, skin corrosion - may cause 
burns.  

- Inhalation exposure aerosol causes respiratory irritation, 
shortness of breath, chest pain, severe headache and lung 
damage including pulmonary edema. 

- Ingestion or swallow exposure causes nausea, vomiting, 
diarrhea, abdominal pain and gastrointestinal burns. 

- Eye exposure immediately rinse with large amount of rinse water 
for at least 15 minutes and see a doctor immediately. 
- Skin exposure wash the exposed area with soap and water, 

along with removing contaminated clothes and shoes.  If 
irritation persists, meet the doctor.  

- Inhalation exposure transfer the patient to fresh air. If the patient 
is not breathing, give a CPR. If the patient has difficulty breathing, 
give oxygen and transfer to the doctor immediately 

 - Ingestion or swallow exposure do not induce vomiting, let the 
patient drink plenty of water and take the patient to the doctor 
immediately.  In the event of an unconscious patient, do not 
give the patient anything by oral. 

3. Trisodium Phosphate, 25% liquid  3 0 0 - Eye exposure causes serious eye irritation and damages around 
contact area 

- Skin exposure from dust partucles form causes irritation )and 
exposure to liquid form can cause burns  

- Eye exposure immediately rinse with large amount of rinse water 
for at least 15 minutes and see a doctor immediately 

- Skin exposure immediately wash with plenty of water for at least 
15  minutes while removing contaminated clothing and shoes. 
Apply a moisturizing agent to the exposed skin and see a doctor 
immediately. 

       

2 
0 

0 

1 
0 3 

3 
0 

0 
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Table 6.4.2-1 

Order Chemical substanace State 

Dangerous characteristics 

Health Hazard First Aid Method symbol 
health 

inflamm

able 
reaction 

- Inhalation exposure can cause nose and throat irritation. 
Exposure in large amount can cause muscus membrane 
damages/destruction.  

- Ingestion or swallow exposure can cause nausea, vomit, 
gastrointestinal burns 

 Inhalation exposure transfer the patient to fresh air. If the 
patient is not breathing, give a CPR. If the patient has difficulty 
breathing, give oxygen and transfer to the doctor immediately 

- Ingestion or swallow exposure Give water to rinse the mouth. 
Do not induce vomiting. In case of conscious patient let the 
patient drink plenty of water and take the patient to the 
doctor immediately. 

4. Corrosion Inhibitor liquid  3 3 0 - Eye exposure causes serious eye irritation 
- Skin exposure causes burn with the severity according to the 

chemical concentration and the time period in contact. Zinc 
chloride also cause skin allergy called eczematoid 

- Inhalation exposure to vaporized form of phosphoric acid 
causes respiratory system irration 

- Ingestion or swallow exposure causes severe irritation or burn 
wounds inside the mouth, throat, and stomach 

- Eye exposure: immediately rinse with large amount of rinse water 
for at least 15 minutes and see a doctor immediately 

- Skin exposure immediately wash with plenty of water for at least 
15  minutes while removing contaminated clothing and shoes. 
Apply a moisturizing agent to the exposed skin and see a doctor 
immediately. 

- Inhalation exposure transfer the patient to fresh air and transfer 
to the doctor immediately 

- Ingestion or swallow exposure Give water to rinse the mouth. 
Do not induce vomiting, let the patient drink plenty of water 
and take the patient to the doctor immediately.  In the event 
of an unconscious patient, do not give the patient anything by 
oral. 

5.  Scale Inhibitor liquid  3 0 0 - Eye exposure causes serious eye irritation 
- Skin exposure causes severe irritation, skin corrosion - may cause 

burns if not immediately washed off. 
- Inhalation exposure  does not cause any danger but the 

vaporized form can still cause irritation 
- Ingestion or swallow exposure causes severe irritation or burn 

wounds inside the mouth, throat, and stomach 

- Eye exposure: immediately rinse with large amount of rinse water 
for at least 15 minutes and see a doctor immediately 

- Skin exposure immediately wash with water and soap. If the 
irritation persists, go see a doctor. 

- Inhalation exposure transfer the patient to fresh air. If the 
patient have difficulties breathing, immediately give oxygen and 
transfer to the doctor immediately  

- Ingestion or swallow exposure do not induce vomiting, let the 
patient drink plenty of water and take the patient to the 
doctor immediately.  In the event of an unconscious patient, 
do not give the patient anything by oral. 

6. Sodium Hypochlorite ; NaOCl 
10% 

liquid  3 0 2 - Eye exposure causes serious eye irritation and burns and/or 
corrosion 

- Skin exposure causes severe irritation and burns 

- Eye exposure: immediately rinse with large amount of rinse water 
for at least 15 minutes and see a doctor immediately 

- Skin exposure immediately wash with water and remove 
contaminated clothing and shoes 

3 
0 3 

0 
0 3 

0 
2 3 
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Table 6.4.2-1 

Order Chemical substanace State 

Dangerous characteristics 

Health Hazard First Aid Method symbol 
health 

inflamm

able 
reaction 

- Inhalation exposure causes respiratory irritation and 
pulmonary edema. 

- Ingestion or swallow exposure causes pain and infection inside 
of the mouth and gastrointestinal system, burns and holes 
inside gastrointestinal orgnas, vomit, rave, and coma state. 

- Inhalation exposure transfer the patient to fresh air. If the 
patient is not breathing, give a CPR. If the patient has difficulty 
breathing, give oxygen and transfer to the doctor immediately 

- Inhalation exposure Do not induce vomiting. In the event of 
unconscious patient, do not give the patient anything by oral. 
If the patient is conscious, let the patient drink milk or 
dissolved gelatin if there are not water available and take the 
patient to the doctor immediately.  

7. Sulfuric Acid ; H2SO4 98% liquid  3 0 2 - Eye exposure corrosive to eyes, red eyes, severe burns, 
blindness 

- Skin exposure severe burns, blisters 
- Inhalation exposure  cause irritation, symptoms of pulmonary 

edema, sore throat, cough, and shortness of breath. Breathing 
in high concentrations can lead to death. 

- Ingestion or swallow exposure corrosive to the digestive tract. 
Ingestion can cause choking, which can lead to pneumonia, 
heavy bleeding in the lungs and possibly death. 

 

- Eye exposure if wearing contact lenses, remove them 
immediately. Then wash your eyes with clean water for at least 
15 minutes and see a doctor immediately. 

 - Skin exposure immediately wash with plenty of water for at least 
15  minutes while removing contaminated clothing and shoes. 
Apply a moisturizing agent to the exposed skin and see a doctor 
immediately. 

- Inhalation exposure transfer the patient to fresh air. If the 
patient is not breathing, give a CPR. If the patient has difficulty 
breathing, give oxygen and transfer to the doctor immediately. 

-  Ingestion or swallow exposure do not induce vomiting. In the 
case of an unconscious patient, do not give the patient anything 
by oral and transfer to the doctor immediately. 
 

8. Poly Aluminium Chloride 
(PAC), 10% 

solid  1 0 0 - Eye exposure causes irritation, red eyes, and swollen eyes. 
- Skin exposure causes irritation 
- Inhalation exposure causes muscus membranes irritation 
- Ingestion or swallow exposure causes mouth and 

gastrointestinal orgnas irritation.  

- Eye exposure: immediately rinse with large amount of rinse water 
for at least 15 minutes and see a doctor immediately 

- Skin exposure immediately wash with water and soap for at least 
15 minutes. If the irritation persists, go see a doctor. 

 Inhalation exposure transfer the patient to fresh air. If the 
patient is not breathing, give a CPR. If the patient has difficulty 
breathing, give oxygen and transfer to the doctor immediately 

- Ingestion or swallow exposure do not induce vomiting, let the 
patient drink plenty of water and take the patient to the 
doctor immediately.  In the event of an unconscious patient, 
do not give the patient anything by oral. 

0 
2 3 

0 
0 1 
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Table 6.4.2-1 

Order Chemical substanace State 

Dangerous characteristics 

Health Hazard First Aid Method symbol 
health 

inflamm

able 
reaction 

9. Polymer solid  1 1 0 - Eye and skin exposure can cause moderate eye irritation and 
small skin irritation. 

- Inhalation exposure causes irritation to upper parts of the 
respiratory system  

- Ingestion or swallow exposure can cause small irritation to 
gastrointestinal system.   

- Eye exposure: immediately rinse with large amount of rinse water 
for at least 15 minutes and see a doctor immediately 

- Skin exposure immediately wash with water and soap for at least 
15 minutes. If the irritation persists, go see a doctor. 

 Inhalation exposure If condisitons show, transfer the patient to 
fresh air and transfer to the doctor.  

- Ingestion or swallow exposure dilute the toxic in the stomach 
with 60-240ml of water or milk. In the event of unconscious 
patient, do not give the patient anything by oral. Do not induce 
vomiting and take the patient to the doctor immediately. 

10. Sodium Hydroxide ; NaOH liquid  3 0 1 - Eye exposure corrosive to eyes, red eyes, severe burns, 
blindness 

- Skin exposure causes skin corrosion, red rash, and burns. 
- Inhalation exposure  causes nose, throat, and lung irritation,  

sore throat, cough, and shortness of breath 
- Ingestion or swallow exposure causes sore/stinging throat and 

chest, stomach pain, diarrhea, nausea, vomit, weakness, shock, 
black out, or death  

- Eye exposure: immediately rinse with large amount of rinse water 
for at least 15 minutes 

- Skin exposure immediately wash with plenty of water for at least 
15 minutes while removing contaminated clothing and shoes.  

- Inhalation exposure transfer the patient to fresh air. If the 
patient is not breathing, give a CPR. If the patient has difficulty 
breathing, give oxygen and transfer to the doctor immediately 

- Ingestion or swallow exposure. Do not induce vomiting. In case 
of conscious patient let the patient drink plenty of water and 
take the patient to the doctor immediately. 

11. Hydrochloric acid ; HCl liquid  3 1 0 - Eye exposure causes severe burn, dameges to eye sight, or 
blindness.  

- Skin exposure causes severe burn 
- Inhalation exposure  can causes damages to muscus 

membranes inside the nose, throat, and lungs.  
- Ingestion or swallow exposure can cause burn wound around 

the mouth, inside the mouth, upper parts of respiratory 
system, and gastrointestinal organs and system. 

 

- Eye exposure if wearing contact lenses, remove them 
immediately. Then wash your eyes with clean water for at least 
15 minutes and see a doctor immediately. 

- Skin exposure immediately wash with plenty of water for at least 
15  minutes while removing contaminated clothing and shoes. 
Apply a moisturizing agent to the exposed skin and see a doctor 
immediately. 

 Inhalation exposure transfer the patient to fresh air. If the 
patient is not breathing, give a CPR. If the patient has difficulty 
breathing, give oxygen and transfer to the doctor immediately 

- Ingestion or swallow exposure do not induce vomiting and take 
the patient to the doctor immediately.  In the event of an 
unconscious patient, do not give the patient anything by oral. 

0 
1 3 

1 
0 3 

1 
0 1 
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Table 6.4.2-1 

Order Chemical substanace State 

Dangerous characteristics 

Health Hazard First Aid Method symbol 
health 

inflamm

able 
reaction 

12.  Sodium bisulfite 
 
 
 

solid  2 0 2 - Eye exposure can cause eye irritation.  
- Skin exposure  can cause skin irritation. In the case that the skin 

absorbs the chemical, there are risk of allergies.  
- Inhalation exposure  casuses respiratory irritation and allergy 
- Ingestion or swallow exposure can causes gastrointestinal 

irritation 

- Eye exposure: immediately rinse with large amount of rinse water 
for at least 15 minutes and see a doctor immediately 

- Skin exposure immediately wash with plenty of water for at least 
15  minutes while removing contaminated clothing and shoes. 
Apply a moisturizing agent to the exposed skin and see a doctor 
immediately. 

- Inhalation exposure transfer the patient to fresh air. If the 
patient is not breathing, give a CPR. If the patient has difficulty 
breathing, give oxygen and transfer to the doctor immediately 

- Ingestion or swallow exposure do not induce vomiting and take 
the patient to the doctor immediately 

14.  Antiscalant 
 
 
 

liquid  1 1 0 - Eye exposure can cause eye irritation. 
- Skin exposure  can cause skin irritation. 
- Inhalation exposure  causes danger when inhale. 
- Ingestion or swallow exposure can cause danger when ingest. 

- Eye exposure: carefully rinse eyes with rinse water for several 
minutes then ask for a doctor. 

- Skin exposure immediately wash with water and soap for at least 
15 minutes. If the irritation persists, go see a doctor. 

- Inhalation exposure transfer the patient to fresh air. If the 
patient have difficulties breathing, immediately give oxygen and 
transfer to the doctor immediately 

- Ingestion or swallow exposure do not induce vomiting and take 
the patient to the doctor immediately 

15. Biocide 
 
 
 
 

liquid  3 0 0 - Eye exposure can cause severe eye irritation. 
- Skin exposure  causes skin irritation. This product also causes 

allergies to specific group of people. 
- Inhalation exposure  can cause respiratory system irritation.  
- Ingestion or swallow exposure can cause danger when ingest. 

- Eye exposure: immediately rinse with large amount of rinse water 
for at least 15 minutes and see a doctor immediately 

- Skin exposure immediately wash with plenty of water for at least 
15  minutes while removing contaminated clothing and shoes. 
Apply a moisturizing agent to the exposed skin and see a doctor 
immediately. 

- Inhalation exposure transfer the patient to fresh air. Wash nose 
and mouth with water. If sypmtoms persisted, transfer to the 
doctor.  

- Ingestion or swallow exposure. Do not induce vomiting. In case 
of conscious patient let the patient drink plenty of water and 
take the patient to the doctor immediately. 

Source: Hin Kong Power Company Limited, 2562 
 
 

0 
2 2 

1 
0 1 

0
1 0 3 
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6.5 The health impact assessment on surrounding communities 
 From the determination of the issues to be studied in the health impact in Section 
6.3.2 , it was found that there were five main issues for both during the construction and the 
operational period as shown in Table 6.5-1. 
 

Table 6.5-1 
Issue used in the Study of Health Impact on the Community during Construction 

Period and Operation Period 
 

Issue studied 
Construction 

Phase 
Operation 

Phase 
1. Water resources - X 

2. Air pollution  X X 

3. Noise pollution and vibration X X 

4. Water pollution - X 

5. Pollution from solid waste and industrial waste X - 

6. Safety in life and property X - 

7. Transportation(accident) X X 

8. Public Health Survice X X 
Remark : x  means Impact Assessment on the community 
 
6.5.1 Health impacts from water resources  
 
 (1) Related operational activities of the project  
  During the operation phase, the project pumped water from the Mae Klong 
River. The pumping point was located along the Mae Klong River, in the area of Ban Lum Din, 
Lum Din Subdistrict which far from the project on the east with the distance of approximately 
13 kilometers. The project had the maximum water demand of approximately 30,946 m3/day.  
 
  In the study of water balance, the study covered the case of current water 
demand, the future water demand for water that has not yet been delivered to the power plant, 
as well as the case of future demand for water and the water consumption of power plants. 
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  From the analysis of the water balance, it was found that the Mae Klong River 
downstream from the Mae Klong Dam to the Gulf of Thailand had an average annual volume 
of 7,004 million m3 per year. This is the water consumption in the current state, although 
there is no development of the Hin Kong Power Plant. In the year of drought, the remaining 
water supply for ecological preservation was lower than the criteria set by the Royal Irrigation 
Department because less water was released from the Mae Klong Dam than the amount of 
ecological preservation water to push up the saltwater according to the measure of the Royal 
Irrigation Department. However, there was no effect on water consumption for other activities. 
When developing the Hin Kong Power Plant, which used 11.54 million m3 of water from Mae 
Klong River per year (0.16% of the annual average water volume), it was found that newly 
developed Hin Kong Power Plant water consumption reduced the remaining water supply for 
ecological preservation to push out saltwater for only about 0.02% - 3.54% of the runoff 
volume in that year when compared to the future case where the power plant has not yet 
been developed. This water consumption still had not affected water for agriculture, livestock 
consumption, travel and industry in any way. 
 
    Even though remaining water volumes for ecological preservation was lower 
than the criteria set by the Royal Irrigation Department. However, the inspection found that 
the salinity values in Mae Klong River did not exceed the standard for agricultural water. 
Therefore, the development of Hin Kong Power Plant had no impacts on the water for 
agriculture, livestock, consumption, travel and industry in the Mae Klong River Basin. 
 
 (2) Health threats and their health impacts 
  The shortage of water resources is caused by the absence or lack of good 
quality water for various activities including consumption, agriculture, livestock, aquaculture, 
industry water transport, etc. It may had directly and indirectly impact on livelihood of people. 
Water resources are an important factor in human life. If water is insufficient or water quality 
is not good enough for human consumption, unclean water can lead to infection, whether 
eczema, wound infection, eye infection, or gastrointestinal infection. Moreover, it also has 
effect on the mind which anxiety and stress could occur. 
 
 (3) Data from the household representative questionnaire 
  From the socio-economic study by interviewing the heads of households of 
the communities in the study area together with the secondary data collection, it was found 
that for water sources were used for community consumption in the study area, most people 
consume drinking water from purchasing. As for the water for consumption, most communities 



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 6-56 Consultant of Technology Company Limited 

use ground water. If there was insufficient groundwater, the local administration organization 
would provide water to people in the village.  
 
 (4) Summary of health impacts 
  The likelihood of impacts may arise from the lack of water resources for 
consumption which caused by many reasons such as climate change, increases in water demand as 
the population increases, insufficient natural and built reservoirs for water consumption and 
improper water management. Therefore, the risk of impact is moderate. According to the socio-
economic study by interviewing the heads of the households of the community in the study area 
together with the secondary data collection, it was found that most people bought water for 
consumption as water source of the community in the study area. 
 
  Therefore, the severity was moderate. The risk of impacts was moderate. 
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 

 
6.5.2 Health impacts from air pollution  
 
 (1) Health threats and their origins 
  
  1) The construction phase 
   Major sources of air pollution during the construction phase are dust from the 
area adjustment and transportation of construction materials and construction workers, including 
the use of various mechanical tools in construction work, all of which are diesel engines. Therefore, 
the combustion of engines will produce pollutants such as total suspended particulate (TSP), 
Particulate matter less than 10 microns (PM-10), sulfur dioxide (SO2) and nitrogen gas. Oxides (NO2). 
 
  2) The operation phase 
   When the project starts the operation for the power production, there will 
be a major source of air pollution which is two HRSG stacks from the steam generator, at a 
height of 60 meters.  
 
   Air pollution during the operation phase caused by burning natural gas fuel 
to drive a gas turbine. In normal conditions, the exhaust will be emitted from the individual 
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HRSG stack. The main pollutants contaminating with the exhaust are nitrogen oxides (NOx), 
sulfur dioxide (SO2) and particulate matter (TSP).   
 
 (2) Review of health threat information 
 
  1) Dust 
   Air pollution arising from processes would cause health impacts due to dust. It 
depends on the exposure channel and particle size which can be summarized as follows. 
 
   (A) Particulate matter less than 10 microns ( PM 10 )  can be suspended in the 
atmosphere for a long time and can penetrate deeper into the respiratory system causing 
irritation of the larynx and pharynx, throat itching, coughing, hoarseness. If the long term 
exposures had been occurred, it led to chronic inflammation. (Environmental medicine 
textbook, Environmental Medicine Center, Metta Pracharak Hospital).  
   (B) Particulate matter more than 10 microns usually can access only to the 
nose and throat, especially pharynx, which is the first part for dust exposure. Therefore, it 
causing frequent irritation, sneezing and sore throat.  Most of the dust is captured by the nasal 
hairs and the intricacies of the nasal passages and then expelled with the mucus. People who 
are regularly exposed to dust may develop an overactive or allergic reaction. (Environmental 
medicine textbook, Environmental Medicine Center, Metta Pracharak Hospital). 
 
   For the hazard of dust, it depends on 2 factors: the size and elements 
containing in dust. When considering only the size of dust particle, it was found that smaller 
dust particles were more dangerous than the larger one because it could easily entered the 
body through the respiratory system and then entered the lower respiratory tract. On the other 
hand, approximately 99% of large particulate matter is filtered in the nasal passages. Then it 
was excreted out from the body by coughing or sneezing or mixing with mucus. Therefore, it is 
impossible to get into the deep airways. For small particles that can enter the respiratory tract, 
e specially very small dust,  i t  w ill be able to reach the level of the alveoli. The size of the 
particulate matter that must be considered as hazardous to health is particulate matter less than 
10 microns (PM-10).This size of dust causes irritation, burning nose, coughing, sneezing. It could 
enters the human respiratory system causing the accumulation of dust in the alveoli resulting 
in less air exchange, shorten of breath and the heart works harder to replace the decreasing of 
gas exchange. People with respiratory problems such as asthma, emphysema, and heart disease 
would receive the higher impact. In addition, these microscopic particles are directly toxic to 
organs such as lungs, liver or kidneys, especially causing irritation and damaging lung tissue. 
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When long terms exposure or large quantity exposure has been occurred, it can accumulated 
in the lung tissue. A fibrosis or wound can occur and impair the efficiency of the lung function 
leading to bronchitis, asthma, emphysema, increase the chance of developing respiratory 
disease due to infection. Besides, these small dust, there are also acid particles such as sulfur 
dioxide particles, when entering the respiratory system, those acid particles combine with the 
moisture in the respiratory tract to form sulfates and sulfuric acid that is corrosive and irritate 
the respiratory system. This reduces the body ability to manage bacteria and easily to cause 
respiratory tract infections. Long-term exposure to particulate matter was associated with 
increased rates of patients with heart disease and lung disease and associated with premature 
death. Elderly patients, patients with heart disease, asthma and children are at higher risk than 
normal population. 
 
  2) Nitrogen dioxide (NO2) 
   Nitrogen dioxide is produced by combustion of fuel at high temperatures 
(1000 ° C and above) and with sufficient oxygen. It is a brown gas with pungent odor and has 
a corrosive effect. This causes plants to reduce the rate of photosynthesis and can react with 
water vapor in the air causing nitric acid which is harmful to the respiratory system. Nitric acid 
can cause bronchitis, pneumonia. Health effects can be summarized as follows.  
 
    (A) Short term exposure 
     The effects of exposure to high nitrogen dioxide gas over a period 
of 1 hour have been studied. It was found that the concentration that exceeds 500 
micrograms/m3 will cause acute health effects. The study in people with congenital asthma 
found that the concentration greater than 560 micrograms/m3 reduced the lung function. The 
concentration excess of 200 micrograms/m3, the body was starting to respond to nitrogen 
dioxide. The World Health Organization (WHO) has established a 1-hour recommended value 
for nitrogen dioxide concentrations not more than 200 micrograms/m3.  
 
    (B) Long exposure 
     The World Health Organization (WHO) has recommended a 1 -year 
concentration of nitrogen dioxide not more than 40  micrograms/m3. Such level is able to 
protect the public health. Epidemiologists have found that one-year exposure to nitrogen 
dioxide was associated with increased asthma in children and reduced development of lung 
function in children. Several studies had found that the increase in nitrogen dioxide 
concentration was related to traffic-related pollution, such as small particles of dust, and 
related to the health conditions of children living in urban communities.  
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  3) Sulfur dioxide (SO2) 
   Inhalation of sulfur dioxide is toxic causing edema in the respiratory airways. 
Its vapor irritates the respiratory tract causing symptoms of pulmonary edema. This symptom 
can occur from exposure to the substance 1-2 hours and can cause death. Skin exposure with 
the high concentration of sulfur dioxide vapors causes burns. Ingestion or swallow exposure 
of sulfur dioxide can cause burns in the esophagus and stomach. Eye exposure can cause 
irritation, burns and possibly damage the eyes. It is also suppressing the breathing, restless 
and uncomfortable.  
 
 (3) Baseline information of the impact zone and population at risk.   
 
  1) Environmental data: results of air quality measurements in the study 
area  
   The consulting company had measured the air quality in 4  stations in the 
surrounding area: Wat Hin Kong, Huai Phai Temple, Wat Huai Pladuk School, and Ban Huai Moo 
Health Promoting Hospital for 7  consecutive days, both during the dry season (on 12 - 19 
February, B.E.2562) and the rainy season (on 8-14 July, B.E.2562). Total suspended particulate 
(TSP),  particulate matter less than 10 microns (PM-10), particulate matter less than 2.5 microns 
(PM-2.5),  sulfur dioxide (SO2) and nitrogen dioxide (NO2) were measured. Results were shown 
in Table 6.5.2-1. It was found that, all measurement results were within the standard as 
required by law, except for total suspended particulate (TSP) and particulate matter less than 
10 microns (PM-10) at the Huai Mu Health Promoting Hospital and particulate matter less than 
2.5 microns (PM-2.5) around every monitoring station. The excess value was found in the 
measurement during the dry season (on 12-18 February, B.E.2562). During this period from the 
measurement data by the Pollution Control Department in the area around Na Muang station 
in Mueang Ratchaburi District, it showed the exceed value from the standard which required 
by law as well. With the situation information from meteorological conditions during January 
to February, the weather was less buoyant, calm wind. These conditions caused dust 
accumulation, resulting in the increase of particulate matter less than 2.5 microns (PM-2.5) in 
the central, northern, western and northeast regions.  
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Table 6.5.2-1 
Air Quality Result in the Study Area 

 

Measuring Station Session 

Concentration period (micrograms / m3) 

Total 
suspended 

particles (TSP)  
24 hour 
average 

Particulate matter 
less than 10 

mircon (PM-10) 
24 hour average 

Particulate 
matter less than 

2.5 micron 
(PM 2.5) 

 24 hour average 

Sulfur dioxide Nitrogen dioxide 

1 hour 
average 

24 hour 
average 

1 hour average 
24 hour 
average 

Hin Kong Temple (A1) 1/2562 50-185 28-95 16-61 0-<2.62 0-<2.62 15.05-24.46 7.53-13.17 
2/2562 25-68 12-33 <5-15 5.24-10.48 2.62-7.86 2.62-5.24 2.62 

Huai Phai Temple (A2) 1/2562 58-170 26-87 17-62 5.24 2.62-5.24 15.05-35.75 9.41-16.94 
2/2562 28-84 14-49 7-32 2.62-5.24 2.62 7.86-23.58 5.24-7.86 

Wat Pladuk School (A3) 1/2562 81-140 42-85 27-58 2.62-5.24 2.62-5.24 15.05-28.23 7.53-16.94 
2/2562 19-47 12-29 5-12 5.24-7.86 5.24 5.24-10.48 5.24 

Ban Huay Moo Private 
Hospital (A4) 

1/2562 48-433 31-198 16-57 5.24-13.10 2.62-5.24 18.82-31.99 11.29-16.94 
2/2562 17-48 9-26 6-15 5.24-7.86 2.62-5.24 10.48-15.72 5.24-7.86 

Standard Value1/ 330 120 50 300 120 170 - 
Remark :  1/ Notification of National Environment Board No.24( B.E.2547)on regulating ambient standard air quality in normal atmosphere.  
 2/ Notification of National Environment Board No.21 (B.E.2544) on regulating standard ambient value of sulfur dioxide gas in normal atmosphere within 1 hour 
 3/ Notification of National Environment Board No.33(B.E.2552) on regulating standard ambient value of nitrogen dioxide gas in normal atmosphere 
Source :  Measured by ALS Labatory Group(Thailand) Co.,Ltd and complied by Consultatns of Technology Co.,Ltd, 2562 
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  2) Data from the household representative questionnaire  
   According to public opinion in the study area, it was found that some of the 
household representatives in the study area had suffered/annoyed from the environmental 
impact of dust. Most of them did not specify the source of dust. The followed by traffic and 
industrial factories, respectively. If there was a project, some of them concerned about air 
pollution/dust, followed by odors and water consumption, respectively.  
 
  3) Health results 
   Health impacts from exposure to air pollution have an effect on the 
respiratory system and lung function. The review of the statistics of respiratory disease patients 
in Ratchaburi found that respiratory disease was one of the top 3 groups of disease. In addition, 
the consulting company collected statistics of respiratory disease patients of district hospitals 
in the study area in B.E.2559-2561, it was found the respiratory disease tended to decrease.  
   However, it was difficult to identify or pinpoint the clear cause or main 
factor. Since the illness due to mentioned causes will include patients with cold symptoms. 
There may be other external causes or factors that can lead to the illness, such as local 
weather variation, lack of exercise or not getting enough rest, including personal health 
behavior, etc.  
 
 (4) Impact level and areas within the impact zone.  
  The consulting company had assessed the impact on air quality arising from 
the project by assessing the diffusion of air pollution during the construction and operation 
phases as follows. 
 
  1) The construction phase 
   Most of the dust generated from the area adjustment and transportation of 
construction equipment which can easily land on the site. As a result, the dispersed dust was 
limited to the construction area only. The project must provide a cover material to cover the soil 
and trucks. Spraying water at an open area and construction area was done at least twice a day 
which could reduce the amount of dust that diffuses into the air by approximately 50% . For 
pollutants from the use of various machines in construction activities and from the use of vehicles 
such as particulate matter less than 10  microns, nitrogen dioxide, and sulfur dioxide, the project 
had to turn off the engine/machine whenever they were idle. Inspection and maintenance of 
construction equipment / machines would be done to ensure their efficiency of the usage for 
every use. 
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   Results of the mathematical model assessment showed that the maximum 
concentrations of total suspended particulate, particulate matter less than 1 0 microns, 
nitrogen dioxide and sulfur dioxide obtaining from the mathematical model were within 
atmospheric air quality standards. This was shown in Chapter 5, section 5.3.1.2, impacts on 
air quality.  
 
  2) Operation phase 
   The consulting company assessed the air quality impacts arising from the 
air pollution emission from two air pollution stacks of the project. In this study, the consulting 
company used AERMOD   as the mathematical modelling to assess the dispersion of total 
suspended particulate (TSP), particulate matter less than 10  microns (PM1 0 ) , sulfur dioxide 
(SO2) and nitrogen dioxide (NO2). It was found that concentrations of all parameters obtained 
from the models were in atmospheric air quality standards. Results were shown in Chapter 5, 
section 5.3.1.2 on impacts on air quality.   
 
 (5) Qualitative impact assessment 
 
  1) The assessment concept 
   When considering the operation of the project, it was found that the main 
health impact factors was primary air emission which were, total suspended particulate (TSP),  
particulate matter less than 10  microns (PM-10 ) , nitrogen dioxide (NO2 )  and sulfur dioxide 
(SO2 ) . Therefore, the consulting company assessed the qualitative impacts of exposure to 
such substances. The conceptual framework for forecasting impacts was done by calculating 
the hazard quotient. It was the ratio between the projected results of pollutant concentrations 
in different areas by mathematical models and the acceptable exposure concentration of 
pollutants (reference concentration) as equation 
 
Hazard quotient =    Predictive results of pollutant concentration/ reference concentration 
 
 
   For the reference concentrations, the concentration values were referred 
to the Ambient Air Quality Standard of Thailand, the World Health Organization (WHO) (WHO 
Air quality guideline (2005)) and the Occupational Health and Safety Authority. The reference 
values were based on principles that sensitivity groups as children and the elderly and 
appropriate long-term exposure were taken into account. In summary, the reference 
concentrations were shown in Table 6.5.2-2. 
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   For the calculation of Hazard quotient (HQ), it was classified into 2  cases, 
which were;  
   Case 1  HQ less than 1 (HQ1), means that the exposure level or the 
volume was less than the reference level. It represents a low risk or possibly no impacts to 
those who exposed.   
   Case 2  HQ equal to 1 or more (HQ1), means that the level of exposure or 
the volume was more than the reference level. It represents a high risk and is likely to affect those 
who had initial exposure. 
 

Table 6.5.2-2 
Reference Concentration 

 

Impact Characteristic Exposure duration 
Reference concentration 

(microgram/m3) 
Total Suspended Particlate 
Acute impact 24 hour 330 1/ 
Chronic impact 1 year 100 1/ 
Particulate matter less than 10 microns  
Acute impact 24 hour 50 2/ 
Chronic impact 1 year 20 2/ 
Nitrogen dioxide gas  
Acute impact 24 hour 200 2/ 
Chronic impact 1 year 40 2/ 
Sulfur dioxide gas  
Acute impact 24 hour 20 2/ 
Chronic impact >1 year 10 3/ 

Remark : 1/ Standard value according to National Environmental Board Notification No. 24(B.E.2547) 
 2/ Standard value according to WHO Air quality guideline (2005) 
     3/ Standard value according to ECE critical value (European Community Directive,1980) 
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  2) Assessment results 
 
   (A) The construction phase 
    When considering the hazard classification according to the assessment 
framework and guidelines for the quantitative chemical impact as mentioned above, it was 
found that from project details, there were four types of pollutants to be quantitatively 
assessed during the construction period, such as total suspended particulate (TSP), particulate 
matter less than 10  microns (PM-10 ) , nitrogen dioxide (NO2 )  and Sulfur dioxide (SO2 ) . The 
consulting company evaluated the four pollutants in the construction phase. Assessment 
results were shown in Table 6.5.2-3 to Table 6.5.2-4. The summary are as follows. 
 
     A) Total suspended particulate (TSP) 
       Results of the total suspended particulate exposure (TSP) from 
the project construction activities showed the hazard quotient of total suspended 
particulate impact, which was assessed in both acute (short-term) cases and the baseline 
values from the on-site and chronic (long-term) impacts (Table 6.5.2-3). It was predicted 
for the total suspended particulate concentration for the acute impacts as a total 
suspended particulate average concentration at 2 4 - hour. It was found that the hazard 
quotient (HQ) was 0.78 in the project area. For chronic impacts, total suspended particulate 
concentration was used at a 1 - year average concentration. It was found that the hazard 
quotient (HQ) was 0.21 in the project area. It could be seen that HQ values were less than 
1, meaning all predictive areas had a concentration of that substance below the reference 
concentration. It could be said that the HQ value was at a level of no risk of impact on 
the health of the community during the construction period. Thus, the likelihood of impact 
on the health of the community was at an acceptable level. 
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Table 6.5.2-3 
Risk Assessment(Hazard Quotient) from Air pollution Exposure(during Construction Period) 

Total Suspended Particulate (TSP) and Particulate Matter less than 10 microns (PM-10)  
Table 6.5.2-3 

Studied Area 

Hazard Quotient : HQ 
Total Suspended Particulate (TSP) Particulate Matter less than 10 Microns (PM-10) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
(24 hour average) ( 1 year average) (24 hour average) (1 year average) 

Highest Value 0.78 0.21 0.32 0.02 
Time period with the highest 
concentration January  - December - 

Coordinates (580200E, 1496400N) (580200E, 1496500N) (580100E, 1496500N) (580200E, 1496400N) 
Location Project Area Project Area Project Area Project Area 
Studied Area         
1. Wat Huai Moo School 0.44 0.0001 0.26 0.00001 
2. Wat Nong Taluang School 0.44 0.0001 0.25 0.00001 
3. Wat Huai Pladuk School 0.44 0.0002 0.26 0.00002 
4. Wat Na Nong School 0.44 0.0001 0.25 0.00001 
5. Wat Kor Loi School 0.44 0.0000 0.25 0.00000 
6. Wat Kao Gruad School 0.44 0.0001 0.26 0.00001 
7. Wat Huai Phai School 0.44 0.0001 0.26 0.00001 
8. Chedi Hak Private Hospital 0.44 0.0000 0.25 0.00000 
9. Kor PlubPla Private Hospital 0.44 0.0000 0.25 0.00000 
10. Huai Phai Private Hospital 0.45 0.0001 0.26 0.00001 
11. Hin Kong Private Hospital 0.44 0.0001 0.25 0.00001 
12. Kao Gruad Temple 0.44 0.0001 0.26 0.00001 
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Table 6.5.2-3 

Studied Area 

Hazard Quotient : HQ 
Total Suspended Particulate (TSP) Particulate Matter less than 10 Microns (PM-10) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
(24 hour average) ( 1 year average) (24 hour average) (1 year average) 

13. Aroon Ratanasiri Temple 0.44 0.0002 0.25 0.00002 
14. Huai Phai Temple 0.45 0.0001 0.26 0.00001 
15. Nong Num Khun Temple 0.44 0.0001 0.26 0.00002 
16. Nong Luang Temple 0.44 0.0001 0.25 0.00001 
17. Hin Kong Temple 0.44 0.0002 0.25 0.00001 
18. Huai Phai Community 0.44 0.0002 0.25 0.00001 
19. Nong Karm House 0.45 0.0002 0.26 0.00003 
20. Nong Song Hong House 0.44 0.0000 0.25 0.00000 
21. Nong Gratoom Temple 0.45 0.0002 0.25 0.00002 
Acceptable Hazard Quotient < 1.0 

Remark :  Acute Impact Assessment using the modellled concentration and standard concentration of air quality measures from National Environment Board No.21 (B.E.2544), No.24(2547), and 

No.33 (B.E.2552). 

Source : Consultants of Technology Co.,Ltd, 2562 
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Table 6.5.2-4 
Risk Assessment(Hazard Quotient) from Air pollution Exposure (during Construction Period) 

Nitrogen dioxide gas (NO2) Sulfur dioxide gas (SO2) 
Table 6.5.2-4 

Studied Area 

Hazard Quotient : HQ 
Nitrogen Dioxide gas (NO2) Sulfur dioxide gas (SO2) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
(1 hour average) (1 year average) (24 hour average) (1 year average) 

Highest Value 0.24 0.14 0.03 0.0005 
Time period with the highest 
concentration September - December - 

Coordinates (580100E, 1496500N) (580200E, 1496400N) (580100E, 1496500N) (580200E, 1496400N) 
Location Project Area 0.000 Project Area Project Area 
Studied Area         
1. Wat Huai Moo School 0.11 0.00007 0.02 0.0000003 
2. Wat Nong Taluang School 0.11 0.00004 0.02 0.0000002 
3. Wat Huai Pladuk School 0.12 0.00007 0.02 0.0000003 
4. Wat Na Nong School 0.11 0.00004 0.02 0.0000002 
5. Wat Kor Loi School 0.11 0.00002 0.02 0.0000000 
6. Wat Kao Gruad School 0.12 0.00004 0.02 0.0000002 
7. Wat Huai Phai School 0.11 0.00004 0.02 0.0000002 
8. Chedi Hak Private Hospital 0.11 0.00004 0.02 0.0000001 
9. Kor PlubPla Private Hospital 0.11 0.00002 0.02 0.0000001 
10. Huai Phai Private Hospital 0.12 0.00004 0.02 0.0000002 
11. Hin Kong Private Hospital 0.12 0.00005 0.02 0.0000002 
12. Kao Gruad Temple 0.12 0.00004 0.02 0.0000001 
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Table 6.5.2-4 

Studied Area 

Hazard Quotient : HQ 
Nitrogen Dioxide gas (NO2) Sulfur dioxide gas (SO2) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
(1 hour average) (1 year average) (24 hour average) (1 year average) 

13. Aroon Ratanasiri Temple 0.12 0.00007 0.02 0.0000004 
14. Huai Phai Temple 0.12 0.00005 0.02 0.0000003 
15. Nong Num Khun Temple 0.12 0.00004 0.02 0.0000003 
16. Nong Luang Temple 0.12 0.00004 0.02 0.0000001 
17. Hin Kong Temple 0.12 0.00004 0.02 0.0000003 
18. Huai Phai Community 0.12 0.00007 0.02 0.0000003 
19. Nong Karm House 0.11 0.00009 0.02 0.0000007 
20. Nong Song Hong House 0.12 0.00002 0.02 0.0000001 
21. Nong Gratoom Temple 0.12 0.00009 0.02 0.0000004 
Acceptable Hazard Quotient < 1.0 

Remark :  Acute Impact Assessment using the modellled concentration and standard concentration of air quality measures from National Environment Board No.21 (B.E.2544), No.24(2547), and 

No.33(B.E.2552). 

Source : Consultants of Technology Co.,Ltd, 2562
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     B) Particulate matter less than 10 microns (PM-10) 
       The results of the exposure assessment for particulate matter 
less than 1 0  microns from the construction activity of the project were found that the 
hazard quotient assessment of particulate matter less than 1 0  microns was assessed in 
both cases of acute effects (short-term), including baseline values from local and chronic 
(long-term) impacts (Table 6 . 5 . 2 - 3 ) . Results of predicting concentrations of particulate 
matter less than 10 microns were evaluated for acute impacts as results of the predicted 
total dust concentration at 2 4 hours. It was found that the highest hazard quotient (HQ) 
was 0 . 3 2  in the project area. For chronic impacts, total suspended particulate 
concentrations were used at the 1 -year average concentration. It was found that the HQ 
result was less than 1, meaning that all areas had a concentration of that substance below 
the reference concentration. It can be said that the HQ value was at a level of no risk of 
impact on the health of the community during the construction period. Thus, the 
likelihood of health impact on the community was at an acceptable level.  
 
      C) Sulfur dioxide 
       Sulfur dioxide exposure assessment results from the construction 
activities of the project showed that results of the assessment of the hazard quotient of sulfur 
dioxide exposure on both acute (short-term) effect, including baseline values from local 
measurements and chronic (long-term) effects (Table 6 . 5 . 2 - 4 ) .  Results for predicting the 
concentration of sulfur dioxide assessed for acute impact was the predictive effect of sulfur dioxide 
at an average concentration of 1 hour, the maximum hazard quotient (HQ) was 0.03 in the project 
area. For chronic impacts, the concentration of sulfur dioxide at the average concentration of 1  year 
showed that the highest hazard quotient (HQ) was 0.0005  in the project area. It can be seen that 
the resulting HQ was less than 1 , meaning all areas had a concentration of that substance below 
the reference concentration. It can be said that the HQ value was at a level of no risk of impact on 
the community health during the construction period. Thus, the likelihood of health impact on 
the community was at an acceptable level.  
 
     C) Nitrogen oxides 
       Nitrogen oxides exposure assessment results from the construction 
activities of the project showed that results of the assessment of the hazard quotient of nitrogen 
oxides both acute (short-term) effect, including baseline values from local measurements and 
chronic (long-term) effects (Table 6.5 .2 -4) . Results for predicting the concentration of nitrogen 
oxides assessed for acute impact was the predictive effect of nitrogen oxides at the average 
concentration of 1 hour the highest hazard quotient was 0.24 in the project area. For chronic 
impacts, the concentration of nitrogen oxides at the average concentration of 1  year showed that 
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the highest hazard quotient (HQ) was 0.14 in the project area. It can be seen that the resulting HQ 
was less than 1 , meaning all areas had a concentration of that substance below the reference 
concentration. It can be said that the HQ value was at a level of no risk of impact on the community 
health during the construction period. Thus, the likelihood of health impact on the community 
was at an acceptable level.  
 
   (B) The operation phase 
    When considering the hazard classification according to the assessment 
framework and guidelines, the quantitative chemical impact as mentioned above showed that 
from the project description, there were four main pollutants resulting from the operation of 
the project. These were total suspended particulate (TSP), particulate matter less than 10 
microns (PM10 ) , nitrogen dioxide (NO2  and sulfur dioxide (SO2 ) . The consulting company 
considered selecting results of the highest impact to assess the health impact, such as in the 
event of running 100% of the power generation using natural gas (Table 6.5.2-5 and Table 
6.5.2-6) and diesel fuel. (Table 6.5.2-7 and Table 6.5.2-8). Results shown in summarized as 
follows.  
 
   In case of using natural gas as fuel 
  
     A) Total suspended particulate (TSP) 
       Exposure assessment results of total suspended particulate (TSP) from 
the project activities showed that the hazard quotient of total suspended particulate had been 
assessed for both acute (short-term) impacts, including baseline values from local measurements, 
and chronic (long-term) impacts (Table6.5 .2 -5) . Predictived concentration of total suspended 
particulate used to assess for acute impacts was an average concentration of total suspended 
particulate for 24 hours. It was found that the highest hazard quotient (HQ) was 0.46 in the foothills 
of Khao Ngam area, approximately 3.4 kilometers to the southeast of the project. For chronic 
impacts, it used an average concentration of total suspended particulate for 1 year and found 
that the highest hazard quotient (HQ) was 0.007 in the foothills of Khao Ngam area, approximately 
3.4 kilometers to the southeast of the project. It can be seen that the HQ was less than 1, meaning 
all areas had a concentration of that substance below the reference concentration. It can be said 
that the HQ value was at a level of no risk of impact on the community health during the 
construction period. Thus, the likelihood of health impact on the community was at an 
acceptable level.  
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Table 6.5.2-5 
Risk Assessment(Hazard Quotient) from Air pollution Exposure in case of Using Natural Gas as Fuel(during Operation Period) 

Total Suspended Particulate (TSP) and Particulate Matter less than 10 Micron (PM-10)  
Table 6.5.2-5 

Studied Area 

Hazard Quotient : HQ 
Total suspended particulate (TSP) Particulate matter less than 10 microns (PM-10) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
(24 hour average) (1 year average) (24 hour average) (1 year average) 

Highest Value 0.46 0.007 0.71 0.002 
Occuring month November - November - 
Coordinates (583250E , 1493500N) (583250E , 1493500N) (583250E , 1493500N) (583250E , 1493500N) 

Location Khao Ngam(Ngam mountain) 
area, 3.4km southeast of the 

project area 

Khao Ngam(Ngam 
mountain) area, 3.4km 

southeast of the project 
area 

Khao Ngam(Ngam mountain) 
area, 3.4km southeast of the 

project area 

Khao Ngam(Ngam 
mountain) area, 3.4km 

southeast of the project 
area 

Studied area     
1. Wat Huai Moo School 0.444 0.002 0.70 0.001 
2. Wat Nong Taluang School 0.446 0.002 0.70 0.001 
3. Wat Huai Pladuk School 0.445 0.003 0.70 0.001 
4. Wat Na Nong School 0.444 0.002 0.70 0.001 
5. Wat Kor Loi School 0.442 0.001 0.70 0.000 
6. Wat Kao Gruad School 0.443 0.001 0.70 0.000 
7. Wat Huai Phai School 0.444 0.002 0.70 0.000 
8. Chedi Hak Private Hospital 0.444 0.001 0.70 0.000 
9. Kor PlubPla Private Hospital 0.443 0.001 0.70 0.000 
10. Huai Phai Private Hospital 0.444 0.001 0.70 0.000 
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Table 6.5.2-5 

Studied Area 

Hazard Quotient : HQ 
Total suspended particulate (TSP) Particulate matter less than 10 microns (PM-10) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
(24 hour average) (1 year average) (24 hour average) (1 year average) 

11. Hin Kong Private Hospital 0.444 0.002 0.70 0.001 
12. Kao Gruad Temple 0.443 0.001 0.70 0.000 
13. Aroon Ratanasiri Temple 0.444 0.002 0.70 0.001 
14. Huai Phai Temple 0.444 0.002 0.70 0.001 
15. Nong Num Khun Temple 0.444 0.002 0.70 0.001 
16. Nong Luang Temple 0.443 0.001 0.70 0.000 
17. Hin Kong Temple 0.444 0.002 0.70 0.001 
18. Huai Phai Community 0.444 0.002 0.70 0.001 
19. Nong Karm House 0.446 0.003 0.70 0.001 
20. Nong Song Hong House 0.443 0.001 0.70 0.000 
21. Nong Gratoom Temple 0.445 0.002 0.70 0.001 
Acceptable Hazard Quotient < 1.0 

Remark :  Acute Impact Assessment using the modellled concentration and standard concentration of air quality measures from National Environment Board No.21 (B.E.2544), No.24(2547), and 

No.33(B.E.2552). 

Source : Consultants of Technology Co.,Ltd, 256
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Table 6.5.2-6 
Risk Assessment(Hazard Quotient) from Air pollution Exposure in case of Using Natural Gas as Fuel(during Operation Period) 

Nitrogen dioxide gas (NO2) Sulfur dioxide gas (SO2) 
Table 6.5.2-6 

Studied Area 

Hazard Quotient : HQ 
Nitrogen Dioxide (NO2) Sulfur dioxide (SO2) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
1 hour average 1 year average 1 hour average 1 year average 

Highest Value 0.99 0.06 0.123 0.0101 
Occuring month April - April - 
coordinates (576000E , 1496500N) (583250E , 1493500N) (576000E , 1496500N) (583250E , 1493500N) 

Location Khao Khrok (Khrok Mountain) 
3.5km west of the project area 

Khao Ngam (Ngam 
mountain) area, 3.4km 

southeast of the project 
area 

Khao Khrok (Khrok Mountain) 
3.5km west of the project 

area 

Khao Ngam (Ngam mountain) 
area, 3.4km southeast of the 

project area 
Studied Area     
1. Wat Huai Moo School 0.21 0.014 0.029 0.003 
2. Wat Nong Taluang School 0.20 0.014 0.027 0.003 
3. Wat Huai Pladuk School 0.21 0.021 0.029 0.004 
4. Wat Na Nong School 0.20 0.014 0.027 0.003 
5. Wat Kor Loi School 0.18 0.006 0.025 0.001 
6. Wat Kao Gruad School 0.21 0.011 0.028 0.002 
7. Wat Huai Phai School 0.21 0.013 0.028 0.002 
8. Chedi Hak Private Hospital 0.19 0.009 0.026 0.002 
9. Kor PlubPla Private Hospital 0.18 0.007 0.025 0.001 
10. Huai Phai Private Hospital 0.20 0.011 0.028 0.002 
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Table 6.5.2-6 

Studied Area 

Hazard Quotient : HQ 
Nitrogen Dioxide (NO2) Sulfur dioxide (SO2) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
1 hour average 1 year average 1 hour average 1 year average 

11. Hin Kong Private Hospital 0.21 0.014 0.029 0.002 
12. Kao Gruad Temple 0.21 0.011 0.028 0.002 
13. Aroon Ratanasiri Temple 0.23 0.018 0.031 0.003 
14. Huai Phai Temple 0.21 0.017 0.028 0.003 
15. Nong Num Khun Temple 0.20 0.014 0.027 0.003 
16. Nong Luang Temple 0.20 0.011 0.028 0.002 
17. Hin Kong Temple 0.20 0.015 0.028 0.003 
18. Huai Phai Community 0.21 0.019 0.028 0.003 
19. Nong Karm House 0.19 0.024 0.027 0.004 
20. Nong Song Hong House 0.20 0.009 0.028 0.002 
21. Nong Gratoom Temple 0.21 0.014 0.029 0.003 
Acceptable Hazard 
Quotient < 1.0 

Remark :  Acute Impact Assessment using the modellled concentration and standard concentration of air quality measures from National Environment Board No.21 (B.E.2544), No.24(2547), and 

No.33(B.E.2552). 

Source : Consultants of Technology Co.,Ltd, 256 
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     B) Particulate matter less than 10 microns (PM-10) 
       Exposure assessment results of particulate matter less than 10 microns 
from the project activities showed that the hazard quotient of particulate matter less than 10 
microns had been assessed for both acute (short-term) impacts, including baseline values from local 
measurements, and chronic (long-term) impacts (Table6 . 5 . 2 -5) . Predictive concentration of 
particulate matter less than 10 microns used to assess for acute impacts was an average 
concentration of particulate matter less than 10 microns for 24 hours. It was found that the highest 
hazard quotient (HQ) was 0.71 in the foothills of Khao Ngam area, approximately 3.4 kilometers 
to the southeast of the project. For chronic impacts, it used an average concentration of 
particulate matter less than 10 microns for 1 year and found that the highest hazard quotient (HQ) 
was 0.002 the foothills of Khao Ngam area, approximately 3.4 kilometers to the southeast of the 
project.  It can be seen that the HQ was less than 1 , meaning all areas had a concentration of that 
substance below the reference concentration. It can be said that the HQ value was at a level of no 
risk of impact on the community health during the construction period. Thus, the likelihood of 
health impact on the community was at an acceptable level.  
 
      C) Sulfur dioxide 
       Exposure assessment results of sulfur dioxide from the construction 
activity of the project showed that the hazard quotient of sulfur dioxide had been assessed for both 
acute (short-term) impacts, including baseline values from local measurements, and chronic (long-
term) impacts (Table6.5.2-6). Predictive concentration of sulfur dioxide used to assess for acute 
impacts was an average concentration of sulfur dioxide for 1 hour. It was found that the highest 
hazard quotient (HQ) was 0.123 in the area of Khao Khrok, about 3.5 kilometers from the project 
to the west. For chronic impacts, it used an average concentration of sulfur dioxide for 1 year and 
found that the highest hazard quotient (HQ) was 0.0101 in the foothills of Khao Ngam area, 
approximately 3.4 kilometers to the southeast of the project. It can be seen that the HQ was less 
than 1, meaning all areas had a concentration of that substance below the reference concentration. 
It can be said that the HQ value was at a level of no risk of impact on the community health during 
the construction period. Thus, the likelihood of health impact on the community was at an 
acceptable level.  
 
     C) Nitrogen oxides 
       Exposure assessment results of nitrogen oxides from the project 
activities showed that the hazard quotient of nitrogen oxides had been assessed for both acute 
(short-term) impacts, including baseline values from local measurements, and chronic (long-term) 
impacts (Table 6.5 .2 -6) .Predictive concentration of nitrogen oxides used to assess for acute 
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impacts was an average concentration of Nitrogen oxides for 1 hour. It was found that the highest 
hazard quotient (HQ) was 0.99 in the area of Khao Khrok, about 3.5 kilometers from the project 
to the west. For chronic impacts, it used an average concentration of nitrogen oxides for 1 year 
and found that the highest hazard quotient (HQ) was 0.06 in the foothills of Khao Ngam area, 
approximately 3.4 kilometers to the southeast of the project. It can be seen that the HQ was less 
than 1, meaning all areas had a concentration of that substance below the reference concentration. 
It can be said that the HQ value was at a level of no risk of impact on the community health during 
the construction period. Thus, the likelihood of health impact on the community was at an 
acceptable level.  
 
  In case of using diesel as fuel 
    A) Total Suspended Particulate (TSP) 
      Exposure assessment results of total suspended particulate (TSP) from the 
project activities showed that the hazard quotient of total suspended particulate had been assessed 
for both acute (short-term) impacts, including baseline values from local measurements, and chronic 
(long-term) impacts (Table 6.5.2-7). Predictive concentration of total suspended particulate used 
to assess for acute impacts was an average concentration of 24 hour. It was found that the highest 
hazard quotient (HQ) was 0 .465  in the Khao Raeng area, approximately 8 kilometers away from 
the north of the project. For chronic impacts, it used an average concentration of total suspended 
particulate for 1 year and found that the highest hazard quotient (HQ) was 0.006 in the foothills 
of Khao Ngam area, approximately 3.4 kilometers to the southeast of the project It can be seen 
that the HQ was less than 1 , meaning all areas had a concentration of that substance below the 
reference concentration. It can be said that the HQ value was at a level of no risk of impact on the 
community health during the construction period. Thus, the likelihood of health impact on the 
community was at an acceptable level.  
 
     B) Particulate matter less than 10 microns (PM-10) 
       Exposure assessment results of particulate matter less than 10 microns 
from the project activities showed that the hazard quotient of particulate matter less than 10 
microns had been assessed for both acute (short-term) impacts, including baseline values from local 
measurements, and chronic (long-term) impacts (Table 6 .5 .2 -7) .  Predictive concentration of 
particulate matter less than 10 microns used to assess for acute impacts was an average 
concentration of particulate matter less than 10 microns for 24 hour. It was found that the highest 
hazard quotient (HQ) was 0.76 in the Khao Raeng area, approximately 8 kilometers away from the 
north of the project. For chronic impacts, it used an average concentration of particulate matter 
less than 10 microns for 1 year and found that the highest hazard quotient (HQ) was 0 . 0012  in 
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the foothills of Khao Ngam area, approximately 3.4 kilometers to the southeast of the project. It 
can be seen that the HQ was less than 1 , meaning all areas had a concentration of that substance 
below the reference concentration. It can be said that the HQ value was at a level of no risk of 
impact on the community health during the construction period. Thus, the likelihood of health 
impact on the community was at an acceptable level.  
 
    C) Sulfur dioxide 
       Exposure assessment results of sulfur dioxide from the project activities 
showed that the hazard quotient of sulfur dioxide had been assessed for both acute (short-term) 
impacts, including baseline values from local measurements, and chronic (long-term) impacts 
(Table6.5.2-8). Predictive concentration of sulfur dioxide used to assess for acute impacts was 
an average concentration of sulfur dioxide for 1. It was found that the highest hazard quotient 
(HQ) was 0.110 around Khao Chang Kam, approximately 4.5 kilometers away from the northeast 
of the project. For chronic impacts, it used an average concentration of sulfur dioxide for 1 year 
and found that the highest hazard quotient (HQ) was 0.010 in the foothills of Khao Ngam area, 
approximately 3.4 kilometers to the southeast of the project. It can be seen that the HQ was less 
than 1, meaning all areas had a concentration of that substance below the reference concentration. 
It can be said that the HQ value was at a level of no risk of impact on the community health during 
the construction period. Thus, the likelihood of health impact on the community was at an 
acceptable level.  
 
     D) Nitrogen oxides 
       Exposure assessment results of nitrogen oxides the construction activity 
of the project showed that the hazard quotient of nitrogen oxides had been assessed for both acute 
(short-term) impacts, including baseline values from local measurements, and chronic (long-term) 
impacts (Table6.5 .2 -8) . Predictive concentration of nitrogen oxides used to assess for acute 
impacts was an average concentration of nitrogen oxides for 1 hour. It was found that the highest 
hazard quotient (HQ) was 0.755 around Khao Chang Kam, approximately 4.5 kilometers away from 
the northeast of the project. For chronic impacts, it used an average concentration of nitrogen 
oxides for 1 year and found that the highest hazard quotient (HQ) was 0.048 in the foothills of 
Khao Ngam area, approximately 3.4 kilometers to the southeast of the project. It can be seen that 
the HQ was less than 1, meaning all areas had a concentration of that substance below the reference 
concentration. It can be said that the HQ value was at a level of no risk of impact on the community 
health during the construction period. Thus, the likelihood of health impact on the community 
was at an acceptable level.  
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Table 6.5.2-7 
Risk Assessment(Hazard Quotient) from Air pollution Exposure in case of Using Diesel as Fuel(during Operation Period) 

Total Suspended Particulate (TSP) and Particulate Matter less than 10 Micron (PM-10)  
Table 6.5.2-7 

Studied Area 

Hazard Quotient : HQ 
Total suspended particulate (TSP) Particulate matter less than 10 microns (PM-10) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
(24 hour average) (1 year average) (24 hour average) (1 year average) 

Highest Value 0.465 0.006 0.76 0.012 
Occuring Month April - April - 
Coordinates (579500E , 1505500N) (583250E , 1493500N) (579500E , 1505500N) (583250E , 1493500N) 

Location Khao Rang(Rang mountain) 8km 
north of the project area 

Khao Ngam(Ngam 
mountain) area, 3.4km 

southeast of the project 
area 

Khao Rang(Rang mountain) 
8km north of the project area 

Khao Gnam(Ngam mountain) 
area, 3.4km southeast of the 

project area 

Studied Area     
1. Wat Huai Moo School 0.445 0.002 0.71 0.004 
2. Wat Nong Taluang School 0.446 0.002 0.71 0.004 
3. Wat Huai Pladuk School 0.445 0.003 0.71 0.006 
4. Wat Na Nong School 0.444 0.002 0.71 0.004 
5. Wat Kor Loi School 0.443 0.001 0.71 0.002 
6. Wat Kao Gruad School 0.444 0.002 0.71 0.003 
7. Wat Huai Phai School 0.444 0.002 0.71 0.004 
8. Chedi Hak Private Hospital 0.444 0.001 0.71 0.003 
9. Kor PlubPla Private Hospital 0.443 0.001 0.71 0.002 
10. Huai Phai Private Hospital 0.444 0.002 0.71 0.003 
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Table 6.5.2-7 

Studied Area 

Hazard Quotient : HQ 
Total suspended particulate (TSP) Particulate matter less than 10 microns (PM-10) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
(24 hour average) (1 year average) (24 hour average) (1 year average) 

11. Hin Kong Private Hospital 0.444 0.002 0.71 0.004 
12. Kao Gruad Temple 0.443 0.002 0.71 0.003 
13. Aroon Ratanasiri Temple 0.445 0.003 0.71 0.005 
14. Huai Phai Temple 0.444 0.003 0.71 0.005 
15. Nong Num Khun Temple 0.444 0.002 0.71 0.004 
16. Nong Luang Temple 0.444 0.002 0.71 0.003 
17. Hin Kong Temple 0.444 0.002 0.71 0.004 
18. Huai Phai Community 0.445 0.003 0.71 0.005 
19. Nong Karm House 0.447 0.003 0.72 0.006 
20. Nong Song Hong House 0.443 0.001 0.71 0.003 
21. Nong Gratoom Temple 0.445 0.002 0.71 0.004 
Acceptable Hazard Quotient  < 1.0 

Remark :  Acute Impact Assessment using the modellled concentration and standard concentration of air quality measures from National Environment Board No.21 (B.E.2544), No.24(2547), and 

No.33 (B.E.2552). 

Source : Consultants of Technology Co.,Ltd, 256
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Table 6.5.2-8 
Risk Assessment(Hazard Quotient) from Air pollution Exposure in case of Using Diesel as Fuel(during Operation Period) 

Nitrogen dioxide gas (NO2) Sulfur dioxide gas (SO2) 
Table 6.5.2-8 

Studied Area 

Hazard Quotient : HQ 
Nitrogen Dioxide (NO2) Sulfur dioxide (SO2) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
1 hour average 1 yaer average 1 hour average 1 yaer average 

Highest Value 0.755 0.048 0.110 0.010 
Occuring Month December - December - 
Coordinates (583000E , 1501000N) (583250E , 1493500N) (583000E , 1501000N) (583250E , 1493500N) 

Location Khao Chang Kam (Chang Kam 
mountain) area, 4.5 km 

northeast of the project area 

Khao Ngam(Ngam 
mountain) area, 3.4km 

southeast of the project 
area 

Khao Chang Kam (Chang Kam 
mountain) area, 4.5 km 

northeast of the project area 

Khao Ngam(Ngam mountain) 
area, 3.4km southeast of the 

project area 
Studied Area     
1. Wat Huai Moo School 0.225 0.016 0.033 0.003 
2. Wat Nong Taluang School 0.204 0.015 0.030 0.003 
3. Wat Huai Pladuk School 0.208 0.022 0.031 0.005 
4. Wat Na Nong School 0.202 0.016 0.030 0.004 
5. Wat Kor Loi School 0.180 0.007 0.027 0.002 
6. Wat Kao Gruad School 0.213 0.013 0.031 0.003 
7. Wat Huai Phai School 0.206 0.014 0.030 0.003 
8. Chedi Hak Private Hospital 0.193 0.011 0.028 0.002 
9. Kor PlubPla Private Hospital 0.188 0.008 0.028 0.002 
10. Huai Phai Private Hospital 0.212 0.013 0.031 0.003 
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Table 6.5.2-8 

Studied Area 

Hazard Quotient : HQ 
Nitrogen Dioxide (NO2) Sulfur dioxide (SO2) 

Acute Impact Chronic Impact Acute Impact Chronic Impact 
1 hour average 1 yaer average 1 hour average 1 yaer average 

11. Hin Kong Private Hospital 0.211 0.015 0.031 0.003 
12. Kao Gruad Temple 0.214 0.012 0.031 0.003 
13. Aroon Ratanasiri Temple 0.233 0.019 0.034 0.004 
14. Huai Phai Temple 0.203 0.019 0.030 0.004 
15. Nong Num Khun Temple 0.190 0.015 0.028 0.003 
16. Nong Luang Temple 0.207 0.013 0.031 0.003 
17. Hin Kong Temple 0.202 0.016 0.030 0.003 
18. Huai Phai Community 0.202 0.019 0.030 0.004 
19. Nong Karm House 0.206 0.025 0.030 0.005 
20. Nong Song Hong House 0.200 0.010 0.030 0.002 
21. Nong Gratoom Temple 0.225 0.017 0.033 0.004 
Acceptable Hazard Quotient < 1.0 

Remark :  Acute Impact Assessment using the modellled concentration and standard concentration of air quality measures from National Environment Board No.21 (B.E.2544), No.24(2547), and 

No.33(B.E.2552). 

Source : Consultants of Technology Co.,Ltd, 2562 
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    Based on results of the exposure assessment of total suspended 
particulate (TSP), particulate matter less than 10 microns (PM-10), Nitrogen dioxide (NO2) and 
Sulfur dioxide (SO2), both acute (short-term) and chronic (long-term) impact from project 
activities, it was found that the hazard quotient (HQ) was less than 1, meaning that the 
exposure level was less than the reference level. This indicated an acceptable health impacts 
and the likelihood that the communities surrounding the project area will experience a low 
level of health impact from air pollution.   
 
 (6) Summary of health impacts 
  The project had emitted air pollutants throughout the operation period, 
however, the project had controlled the emission rate from stacks not to exceed those specified 
in the EIA report. Therefore, the likelihood of impact from the air pollution was considered as 
moderate. A qualitative impact assessment from exposure to air pollution, both acute (short-
term) and chronic (long-term) impacts showed the hazard quotient (HQ) value less than 1 , for 
both short-term and long-term. Meaning that all expected areas had concentrations of 
substances below all reference concentrations. Therefore, the severity was moderate. Thus, the 
risk of impact was moderate.  
 

Likelihood Severity 
Impact Level 

 (likelihood x severity) 
Moderate  (3) Moderate  (2) moderate (6) 

 
6.5.3 Health impacts from noise and vibration pollutions 
 
 (1) Health threats and their origins 
 
  1) The construction phase 
   Project construction activities will be carried out in each activity not 
simultaneously. The consulting company therefore selected to assess activities that were 
expected to generate the highest noise, such as drilling and foundation activities which had a 
sound level of 8 8 . 0  dB (A) at a distance of 1 5  meters. The construction phase run 
approximately 33-42 months. In addition, from activities of the project during the construction 
phase, the project set measures to prevent and resolve impacts during the construction period 
to the neighboring communities. As the contractor required to use machines and equipment 
generating low levels of noise. A sound barrier must be installed at the location where the 
pile was being hammered for 10  meters away from the source of machines and equipment 
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that cause noise on the north side of Moo.5 , Ban Nong Rak and on the south side of Moo.8 , 
Ban Nong Kham and the house behind the power plant. Initially, the material with a thickness 
of 0.64 mm (Steel 24 ga) or more was selected as sheet metal, with a transmission loss (TL) 
of 18 dB (A).    
 
   When considering the vibration arising from the construction activities of 
the project, it was found that the excavation for the foundation construction was able to 
cause the most vibration to the structures of the nearby community. The maximum particle 
velocity of 25 feet was 0.734 inches /second. Comparing the calculated vibration levels with 
the Whiffin and Leonand criteria, it was found that the vibration level in the residential area 
on the south side of the project was at a level that humans could feel the vibrations, and the 
higher the level of vibration affected the destruction or damage to the archaeological site. For 
the impact on structures compared to DIN 4150 requirements, it was found to be close to 2.0 
mm/second. This level was not dangerous, even to the old buildings (Ancient Building). 
However, various drilling operations resulting impacts would only occur during the 
construction period.  
 
  2) The operation phase 
   The noise sources of the project were gas turbines, steam generators, steam 
turbine generator, coolant circulation pump, pumps for water feeding to the steam generation system, 
electric motor, air compressor, control valve and piping system, gas compressor and cooling fans for 
transformers, etc. The project has assigned the designer to design all kinds of machines, so that, the 
average noise level does not exceed 85 dB (A) at a distance of 1 meter.    
 
   Most of the project activities causing vibration were transportation of only 
large chemical trucks with a frequency of transportation approximately once a month. The 
project avoided the transportation in the route that passes through the community which had 
the most impact on the structures of the neighboring household structure.  
 
   However, throughout the operation period, staff from the project have been 
arranged to meet with communities surrounding the project on a regular basis. Throughout the 
construction and operation period to inquire about impacts of the project implementation. If 
any problems arisen, the project must find a solution urgently.   
 
 
  



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 6-84 Consultant of Technology Company Limited 

 (2) Review of health threat information 
  Noise is the sound that can be heard and it causes both physically and mentally  
annoying and obstructs the performance of our work. Excessive noise is a major problem 
these days and even more dangerous. Noise can cause stress and anxiety and it interferes with 
daily habits, resulting in stressful contractions. If it happened frequently, it could lead to 
mental health problems. For the interference with sleep, it is the most serious problem due 
to mental and health aspects can deteriorate when the person does not have enough sleep. 
However, some people are able to adjust to noise so well that they get used to it and there 
were no sleeping problems. Annoyance that causing frustration, uneasy, has no direct nuisance 
measurement. But an indication of the cause of the annoyance is known by asking or observing 
the reaction to sound. The World Health Organization (WHO) has set the general noise level 
for urban residential communities during the day at an average noise level of no more than 
55 dB (A) and during the night, not exceed 45 dB (A). Impact groups were persons living close 
to the source of noise. This may be obtained frequently and cause psychological disturbances, 
work, and rest, causing stress. Noise problems that arise will be less or more dangerous 
depending on the level of noise produced by the source, noise level at each frequency, the 
duration of noise exposure, individual life experiences and tolerability conditions. 
 
  For direct exposure to vibrations of the body, parts of the body that are 
exposed to vibrations and then passed on to other parts of the body, composition of the 
vibration affecting the body are frequency, strength (magnitude), direction and duration. The 
acute effect of vibration throughout the body cause discomfort, and interfering with the 
activities that are carried out at that time. Exposure to the vibration at 6 . 5 - 8  kHz in the 
downward direction resulting in increased pressure on the spinal cord. For the effects of partial 
tremors of the hand and arm, it causes disturbances of blood flow, resulting in stenosis and 
pale fingers, effects on the sensory and motor nerves, numbness and loss of coordination 
between the fingers, resulting in a lack of mobility in the hand, including causing disorders of 
the musculoskeletal system. Chronic effects of prolonged exposure of the vibration have 
negative effects on the spinal cord and increase the risk of lumbar and thoracic spinal pain. 
The vibration at 40  kHz causing disturbances of the nervous system. When considering the 
vibrations generated from the excavation for the foundation construction, it was found that 
the vibration level in the residential area on the south side of the project was at a level that 
humans can feel the vibrations. The higher the level of vibration will affect the destruction or 
damage to the archaeological site. For impact on buildings, it was found to be in a level of no 
dangerous even to the old buildings (Ancient Building). However, various drilling operations 
resulting impacts will only occur during the construction period.  
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 (3) Baseline information of the impact zone and population at risk 
 
  1) Environmental data: results of noise level measurements in the study 
area 
   The consulting company measured the noise level in the study area for 7 
consecutive days (during 12-18 February, B.E.2562) at 2 stations, the residential area on the 
north of the project, Moo.5 , Ban Nong Rak (N1)  and the residential area on the south side of 
Moo.8 , Ban Nong Kham (N2 )  and the community behind the power plant (N3 ) , in order to 
represent the general noise level in the study area. The measuring index were consisting of 
24 -hour average noise level (Leq 24  hr.) and maximum noise level (Lmax). When comparing 
the sound level measurement results with the standard values according to the National 
Environment Board Announcement, No.15  (B.E.2540 )  on the determination of noise level 
standards in general, it was found that measurement results were within the standard Table 
6.5.3-1. 
 

Table 6.5.3-1 
Noise Level Measuring Result in Project Area 

 

Measuring Station 
Noise Level REsult (decibel (A)) 

24 hour average noise level 
Highest level noise 

level 
N1 : Ban Nong Ruk Moo.5 51.2- 54.4 82.6-91.4 
N2 : Ban Nong Kam Moo 8 52.2-55.4 78.5-89.0 

N3 : House area behind power 
plant 

51.2- 54.4 82.6-91.4 

Standard1/ 70.0 115.0 
Remark : Notification of Ministry of Industry on regulating noise disturbance and noise level from industry 

B.E.2548. Standard from notification of National Environment Board No. 15(B.E.2540) on regulating 
standard normal noise level. 

 
  2) Data from the household representative questionnaire 
   According to public opinion survey in the study area, it was found that some 
of the household representatives in the study area had suffered from noise impact. For the 
source of noise, most of them did not identified the noise source. Then followed by traffic and 
industrial factories, respectively.  
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 (4) Summary of health impacts 
  During construction phase, noise source activities are drilling and foundation 
activities. Which has a sound level of 88 . 0  dB (A) at a distance of 15  meters. During the 
operation, there are machines that are noise sources, such as gas turbines, steam generators, steam 
turbine, generator, coolant circulating pump, pumps for feeding water to the steam generation 
system, electric motor, air compressor, control valve and piping system, gas compressor and cooling 
fans for transformers, etc. The project has assigned the designer to design all kinds of machines 
to generate an average noise level does not exceed 85  dB (A) at a distance of 1  meter. When 
considering the vibrations from the excavation for the foundation construction, it was found that 
residential areas on the south side of the project had a level that humans can feel the vibrations. 
The higher level of vibration will affect the destruction or damage to the archaeological site. For 
the impact on the buildings, it was found to be in a level with no dangerous even to the 
ancient buildings (Ancient Building). Various drilling operations resulting impact will only occur 
during the construction period. Most of the activities of the projects that caused the vibration 
were during the transportation of large chemical trucks only. The frequency of transportation 
was approximately once a month. Thus, there was a moderate risk of exposure to noise. From 
results of the measurement of noise in the atmosphere of 3 stations, when comparing results 
of the noise level measurement with the standard values according to the Announcement of 
the National Environment Board, No.1 5  ( B.E.2 5 4 0 )  on the determination of noise level 
standards in general, it was found that measurement results had values within the standard.  
 
   From the noise impact assessment done by assessing the general noise and 
noise level arising from the construction and operation phases, it was found that the average noise 
level of 24 hours was within the standard criteria, according to the Announcement of National 
Environment Board, No.15 (B.E.2540) on the determination of noise level standards in general. It 
was given that the average 24-hour noise level in the environment was not more than 70 dB (A).  
 
   Noise level when considering the time interval with noise value higher than 10 dB 
(A), it was found that the total noise level from the noise from the project activity and the current 
measurement noise level was equal to the current measurement. According to the Announcement 
of the National Environment Board, No. 29 (B.E.2550) on the noise level, it has set the noise level of 
10 dB (A) respectively. Therefore, the severity was moderate. Thus, the risk of impact was moderate.  
 

Likelihood Severity 
Impact Level 

(likelihood x severity) 
moderate (3) Moderate (2) moderate (6) 
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   Therefore, the project must strictly adhere to the prevention and measures 
of the noise impact. 
 
6.5.4 Health impacts from the effluent management 
 
 (1) Health threats and their origins 
  Wastewater generating during the project operation can be classified into 3 
parts: wastewater from employee consumption, wastewater from production processes and 
rainwater that may be contaminated with oil. Wastewater will be collected and sent to a pond 
where automatic water quality measurement instruments are installed, in order to check the 
quality of the effluent to meet the standard. Quality wastewater according to the standard 
criteria will be managed and divided into 2 parts: the project will bring water to the green area 
of the project and will drain water into the Mae Klong River. In the event that the effluent 
does not meet the specified standards, automatic water quality monitor will send a signal to 
switch the drain valve to the emergency holding pond before sending for further disposal by 
an authorized agency. 
 
 (2) Review of health threat information 
  The qualitative change of water source occurring from the contamination of the 
water supply and makes it unsafe for the consumption. Drinking water must be clean water, free 
from contamination or toxic substances including germs and chemicals which could cause illness, 
gastrointestinal disease regards to the nature of the pathogen and the type of toxins contaminated 
in the water, such as bacteria causing severe diarrhea, dysentery, typhoid. Viral infections causing 
hepatitis A and B. Then helminthiasis, parasites that infect humans are blood flukes, tapeworms, 
roundworms, which all affect health for both acute and chronic effects. 
 
  Because of concerns from people in the study area that project drainage may 
lead to the contamination of hazardous substances into the water supply. This would make 
people dependent on water resources feeling insecure. Therefore, providing information and 
operating methods of the project to those involved, not only as relieving public anxiety on 
such matters but it also provides the public with a more accurate understanding of the impacts 
of the project.  
 
 
 
  



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 6-88 Consultant of Technology Company Limited 

 (3) Baseline information of the impact zone and population at risk 
 
  1) Environmental data: Results of surface water quality measurements in 
the study area 
   The consultant company measured the water quality in Mae Klong River by 
measuring 2 seasons: the dry season on 18th February, B.E.2562 and the rainy season on 18th 
July, B.E.2562 , at 3  stations around the pumping and discharge station of the project which 
were Wat Bang Li T (SW1), Wat Khok Mo (SW2) and Sirilak Bridge (SW3). It was found that most 
of water quality at every station was within the surface water quality standards of type 3 and 
type 4, according to the Announcement of the National Environment Board, No.8 (B.E.2537) 
on requirements for surface water quality. In exceptional, all coliform bacteria and 
phytocoliform bacteria in the area of Sirilak Bridge Station (SW3) were exceeded the standard 
according to the announcement.  
 
  2) Data from the household representative questionnaire  
   According to public opinion survey in the study area, it was found that some 
of the household representatives in the study area were suffered/annoyed from the 
environmental impact of wastewater. Most of them did not specify the source. Then followed 
by industrial factories and tap water/ground water, respectively. For wastewater arising from 
various activities within the households, they were mostly said that they used water for the 
plantation, followed by leaving in open air/draining on the ground and dumped into public 
sewers, respectively. 
 
 (4) Summary of health impacts 
  Wastewater generated during the operation can be classified into 3  parts: waste 
water from employee consumption, wastewater from production processes and rainwater that 
may be contaminated with oil. The said wastewater will be collected and sent to the holding 
pond which was equipped with automatic water quality measurement instruments to check the 
quality of the effluent whether it meets the standard. In case the effluent does not meet the 
specified standards, automatic water quality monitor will send a signal to switch the drain valve 
to the emergency holding pond. Therefore, the risk of water pollution was moderate. People 
in the study area were concerned that project drainage may lead to contamination of hazardous 
substances into the water supply. However, the project would treat the wastewater to the 
standard before draining into Huai Takian and treated wastewater will be used the green area 
of the project. The severity was moderate. Thus, the risk of impact was moderate.  
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Likelihood Severity 
Impact level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 

 
6.5.5 Health impacts of solid waste and industrial waste 
 
 (1) Health threats and their origins  
  Waste and solid waste generating during the construction phase can be 
classified into 2 types which are, 
 
  1) Solid waste arising from the consumption of construction workers, such as 
food waste, plastic bags, etc., had the maximum amount of 3 ,000  kilograms per day (based 
on the incidence of 1 kg of solid waste/person/day). The project will provide a 200-liter waste 
container with a closed lid to accommodate the solid waste that occurred before sending for 
further disposal by a licensed legal agency.  
 
  2) Waste and solid waste from construction activities as a recycled type are scrap, 
wood and brick etc. The project will be collected in the project area and contact an outside 
company for selling and further recycling.  
  
   Each type of solid waste and wastes, the project has provided the area for 
the storage. There are adequate containers for all types of waste generated in the construction 
project the waste separation container is collected once a day. The contractor company is 
responsible for the quantity and solid waste management.  
 
 (2) Review of health threat information 
  Unhygienic or incorrectly technical sewage and solid waste management can 
cause a number of effects on the environment and human health, for example being the 
source of disease, a breeding ground for pathogens and vectors of disease such as flies, rats, 
cockroaches, etc. Collecting and eliminating bad waste or leftover waste in the community 
causing pathogens such as hepatitis and typhoid, etc. Improperly management and leftover 
waste in the community area will cause pollution to the environment. It is the leading cause 
of water pollution, soil pollution and air pollution. It also causes an annoyance. The 
uncollected garbage causes disturbing odor throughout the community. In addition, inefficient 
waste management poses a number of risks and hazards to health. Hazardous wastes from 
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projects leading to health impacts, such as the exposure of toxins contaminated with flies or 
gastrointestinal diseases caused by flies-borne bacteria, etc. However, the project has already 
determined measures to reduce the impact of waste management.  
 
 (3) Baseline information of the impact zone and population at risk. 
 
  1) Environmental information 
   Information from the environmental situation report of B.E.2 5 6 1  of the 
Environment Office Region 8 , Ratchaburi, Office of the Permanent Secretary, Ministry of Natural 
Resources and Environment. Ministry of Natural Resources and Environment, June issue, B.E.2562, 
it was concluded that Ratchaburi has 16 waste disposal sites in the area, 1 site was closed and 
15 sites is still operating at present.  Eleven sites are belonged to and managed by the local 
government organization and 4 sites are belonged to the private sector. There are 6 legitimate 
waste disposal sites in the area, operating with the separation system, sanitary landfill and 
control dump. There are 2 stations of the waste transfer system.  For the management of the 
waste disposal facility of the local government,  due to the limited budget and the local 
government has no machines for plowing, improving or covering, therefore, the landfill will be 
adjusted from time to time approximately 1-2 times a year depending on the amount of solid 
waste and the size of each site. The surrounding area of the project has waste disposal facilities 
belong to both government and private sectors. The project can contact them for disposal. 
For the government waste disposal facility nearby in the project area, it is Ang Hin Subdistrict 
Administrative Organization, which is located approximately 17 kilometers from the project 
area and with approximately 24 minutes for traveling to the project. 
 
  2) Data from the household representative questionnaire 
   According to the public opinion survey in the study area, it was found that 
most of the household representatives in the study area had disposed of solid waste by putting 
it in a trash bin waiting for the garbage collection truck of the responsible agency to collect, 
followed by incineration and general disposal/piling up on the open area, respectively. For the 
disposal of wastewater generating from various activities of households, it was found that most 
of wastewater were drained to the pipe, followed by disposal on open air /let it flow along the 
ground and watering the trees, respectively. However, a small number of people had been 
suffered/annoyed from the environmental impact of wastewater. Most of them were 
unidentified the source of wastewater, then followed by industrial factories and communities, 
respectively.  
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 (4) Summary of health impacts 
  Waste and solid waste generating from the consumption of construction workers, 
such as food waste, plastic bags, etc., had the maximum amount is approximately 3,000 
kilograms per day, including waste and solid waste from construction activities which its types 
as a recycled type, such as scrap, wood and brick, etc, the project will be collected in the 
project area and contact an outside company for selling and further recycling.  The surrounding 
area of the project has waste disposal facilities belonging to both government and private 
sectors. The project can contact them to collect general solid waste for disposal. Therefore, 
the risk of impact from solid waste and industrial waste was moderate. The improperly waste 
management and leftover waste in the community area will cause environmental pollution. 
It is the leading cause of water pollution, soil pollution and air pollution. It also causes an 
annoyance. The uncollected garbage will cause a disturbing odor throughout the community. 
However, the project has provided the area for the storage area to organize waste in order 
and with adequate containers for all types of waste generated in the construction project. The 
waste separation container is collected once a day. The contractor company is responsible 
for the quantity and solid waste management. Therefore, the severity of impact was moderate. 
Thus, risk of impact level was moderate.  
 

Likelihood Severity 
Impact level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 

 
6.5.6 Health impacts from the safety of life and property  
 
 (1) Baseline information of the impact zone and population at risk.  
 
  1) Environmental information 
   The consulting company collected the statistic of the safety of life and property. 
crime and traffic accident statistics during B.E.2559 -2561  from Provincial Police Region 7 and the 
Royal Thai Police, responsible for the project and nearby area. It was summarized as follows. 
 
   In B.E.2559 , the top 3 notified cases were offences that the state was the 
victim, offences against property and offences affecting life, body and sexuality, as of 26,236 
5,666 and 1,889 cases, respectively. In B.E.2560, the top 3 notified cases were offences that 
the state was the victim, offences against property and offences affecting life, body and 
sexuality, as of 40,974 5,737 and 2,236 cases, respectively. In B.E. 2561 , the top 3 notified 
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cases were offences that the state was the victim, offences against property and offences 
affecting life, body and sexuality, as of 46 , 817  5 , 738  และ  2,061 cases, respectively. Data 
showed that offences that the state was the victim were increased 
 
   Based on background information on the safety of life and property, 
statistics of such criminal cases showed that offences that the state was the victim was the 
highest. Most of them were drug cases, followed by gambling cases, firearms and explosives 
and offences relating to the Immigration Act, respectively. 
 
  2) Data from the household representative questionnaire  
    According to the public opinion survey in the study area, most of them 
did not have any accidents in the community, followed by car accidents and fires, respectively. 
There were some concerns on accident from natural gas pipelines and burglary/crime.  
 
 (2) Summary of health impacts 
  During the construction phase of the project, there will be a maximum of 3,000 
construction workers, possibly causing changes in the population structure with an increase in 
the labor age (15-59 years). The entry into the community of migrant workers caused alienation 
in the community and may affected people in the community concerning on crime, controversy, 
burglary and drugs, etc.  The entry of migrant workers will only take place during the construction 
period. Therefore, the risk of health impacts from the safety of life and property was moderate. 
Based on background information on the safety of life and property, statistics of such criminal 
cases showed that offences that the state was the victim was the highest. Most of them were 
drug cases, followed by gambling cases, firearms and explosives and offences relating to the 
Immigration Act, respectively. However, the project has established the measure for recruiting 
local workers as the first priority. In addition, the contractor must have measures to supervise 
these workers to comply with the regulations as specified by the project, in order to prevent 
impacts on the safety of life and property to the surrounding communities. Therefore, the 
severity was moderate. Thus, the risk of impact was moderate.  
 

Likelihood Severity 
Impact level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 
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6.5.7 Health impacts on the transportation (accidents) 
 
 (1) Health threats to and their origins 
 
  1) Construction phase 
   The construction phase of the project will take approximately 35-42 
months, expected to start construction in January, B.E.2564  and finish around December 
,B.E.2 5 6 6 . The transportation during the first phase of construction will be the soil 
transportation to fill the area, transportation of construction equipment, machines using in the 
production process and construction workers. Trucks and trailers will be used for 
transportation. For the traffic volume during construction, it is expected that adjusting the land 
will use a 10 -wheel truck, the maximum number of 120  trips/day. For the transportation of 
construction materials and machines using in the production process will use a truck with a 
maximum of 90  trips/day. In normal cases, there will be approximately 74  trips a day. The 
main routes will be Rural Highway No.4031 and Rural Highway No.4004 to the project area. 
Trucks transporting machines, equipment and production units must use the specified main 
route only and must avoid the route that passes through the community area. For the 
transportation of construction workers, it is expected to have a maximum of 134 trips/day and 
in normal cases, approximately 110 trips/ day (motorcycles is excluded). Some local 
construction workers may travel to the project by motorcycles, using Rural Highway No.4004. 
Accommodations for construction workers will be located outside the project area. The 
project has assigned the construction company to be responsible for arranging the 
accommodation. The operation of the construction company must strictly comply with the 
labor law.  
 
  2) Operation phase 
   From the nature of the project, during the operation phase, there will be 
a number of trips of fuel, chemical, ash and employee transportation. These transportation 
will take Rural Highway No.4031 and Rural Highway No.4004 as mainly routes to the project 
area. The transported vehicles must use specified main routes only.  There will be 1 chemical 
vehicle/ day, 1 vehicle for collecting of solid waste/sludge from water quality improvement 
system/day, and employees and visitors for 50 vehicles/day. Therefore, there will be totally 
52 cars/day. 
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 (2) Review of health threat information 
  Regarding the World Health Organization and the World Bank provided a report on 
the prevention of injury from the road accident and related reports has been published since 
B.E.2547. They indicated that road traffic injuries were a critical public health concern. As it was the 
cause of 1.2 million deaths among the world population in each year, with over 50 million injuries 
and disabilities a year.  It was also the number one cause of death among juveniles aged 5-29 with 
90% of the losses occurred in poor or middle-income developing countries. The vulnerable or risk 
populations were pedestrians, cyclists, motorcyclists and passengers in unsafe vehicles. Besides the 
suffering resulting from the injuries and deaths that occur to patients and their families, it caused 
economic losses which had the direct impact on the sustainability of the national development 
(Office of the Accident Reduction Network, B.E.2553).  
 
   Major causes of road accidents, according to statistics of road traffic 
accidents, classified by 3 main factors: people, cars, roads and environment, showed that 77.5 
% of accidents caused by “human”, 1.3% caused by car and 0.4 % caused by "environment" 
(animals running across) without any causes from "road" factor. This information indicated that 
roads in Thailand were in good condition, safe, do not affect accidents, but it may be different 
from real conditions in some areas (Yodpol Thanabiboon et al. "Road Accident Situation", 
Journal of Health Situation, Vol.2, No.9, February, B.E.2549, page 2). 
 
 (3) Baseline information of the impact zone and population at risk. 
 
  1) Environmental information 
   Results from the calculated traffic index and traffic congestion for each route 
based on current conditions from a survey of a consulting company are as follows. 
 
   (A) Traffic volume during weekdays (on Friday 12 July, B.E.2562) and 
(on Monday 28 October, B.E.2562) 
    A) Rural Highway No.KorJor 4004, results of calculated traffic index 
(V/C Ratio) and traffic density were 0.30, 0.26 and 0.39, respectively. 
    B) The road in front of the power plant, results of calculated traffic 
index (V/C Ratio) and traffic density were 0.09, 0.07 and 0.08, respectively.  
    C) Road in front of Big Food Group Co.,Ltd., results of calculated traffic 
index (V/C Ratio) and traffic density were 0.22, 0.18 and 0.27, respectively. 
 
   When comparing results to the criteria for the level of service of 
Transportation Research Board, it was found that the service level was in A level, meaning 
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that the traffic is flow and vehicles can freely move. There was no limitation in maneuvering. 
Delays caused by car stopping at the intersection are less.  
 
   (B) Traffic volume during weekend (on Saturday 13July, B.E.2562) and 
(on Sunday 27 October, B.E.2562) 
    A) Rural Highway No.KorJor 4004, results of calculated traffic index 
(V/C Ratio) and traffic density were 0.27, 0.18 and 0.29, respectively. 
    B) The road in front of the power plant, results of calculated traffic 
index (V/C Ratio) and traffic density were 0.10, 0.06 and 0.10, respectively. 
    C) Road in front of Big Food Group Co., Ltd., results of calculated traffic 
index (V/C Ratio) and traffic density were 0.14, 0.21 and 0.24, respectively.  
 
   When comparing results to the criteria for the level of service of 
Transportation Research Board, it was found that the service level was in A level, meaning 
that the traffic is flow and vehicles can freely move. Delays caused by car stopping at the 
intersection are less.  
 
  2) Data from the household representative questionnaire 
   According to the public opinion survey in the study area, most people did 
not have any accidents in the community, followed by car accidents and fires, respectively. 
Some people concerned about accidents from natural gas pipeline. 
 
 (4) Summary of health impacts 
  Project activities during construction phase were transportation of materials and 
equipment, including construction workers. The expected impacts were accidents and the higher 
traffic volume. After the project operation, there will be an increase in the transportation due to 
the number of trips of transportation of fuel, chemicals, ash and employee. Therefore, the risk of 
health impacts from transportation (accidents) was moderate. The impact assessment of the 
traffic of the project during construction and operation periods, it was found that the rural 
highway No.KorJor 4004 , the road in front of the power plant and the road in front of Big Food 
Group Co., Ltd., had a traffic index (V / C) at level A. This level meaning that the vehicles can 
move with free-flow speed, without changing any of the road service level. Thus, the risk of 
impacts was moderate. 
 

Likelihood Severity 
Impact level 

(likelihood x severity) 
moderate (3) moderate (2) moderate (6) 
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6.5.8 Health impacts from the public health service system 
 
 (1) Health determinants 
  Public health services are as part of the health system. The efficiency of the 
organization of public health services depends on; 
  - Providing quality health services (Quality) 
  - Providing comprehensive public health services that everyone has easy 

access to public health services (Access), which includes providing 
equitable and fair services. Generally, the population per bed is used as an 
index.  

  - Providing services with an efficient resource management (Cost) 
  - Providing services to achieve the effectiveness of public health services. 
 
  The health service system is classified into 4 aspects as follows: 
 
  1) Health Promotion, to keep body strong, to have a good quality of life and 
reduce the likelihood of disease. Health promotion is not only about the knowledge of 
disease, but also related to changing the life style. Health Promotion service is a proactive 
service targeting a general population of all genders, all ages and every place.  
  2) Disease, Conditions Prevention, done by reducing the severity of the 
pathogen or by enhancing the immune system of the body or making it less likely to interact 
between the pathogen and the body. Prevention service is the proactive service targeting 
specific target groups depending on the problem in each area. 
  3) Curative, focusing on changing the disorder or disease to return to normal, 
without causing the abnormality or disease to become severe until disability or death. The 
service for medical treatment covers a specific target group or when a disease occurs. 
  4) Rehabilitation, when a disorder or disease is causing disability, either 
temporarily or permanently, this requires rehabilitation to bring the body and mind back to 
normal or for patients to be able to help themselves. Rehabilitation services will cover specific 
target groups with specific needs.  
  Environmental factors affecting public health services are linked to the 
environment, individuals and lead to the health impact of the individual. The factors affecting 
the provision of public health services are consisted of; 
  1) Demographic change, changing the population structure has changed the 
public health services. When elderly population increases, specific health services must be 



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 
 

 6-97 Consultant of Technology Company Limited 

provided to accommodate problems and diseases of the elderly.  In addition, the required 
health resources must increase as the number of elderly increases, etc.  
 
  2) Problem and demand, changing problems and demands occurred due to 
the interaction between agent, host and environment with various factors such as behavior, 
beliefs, and way of life, environment that facilitates disease or abnormal conditions, or 
diseases requiring public health services. Therefore, WHO has divided diseases into 3  major 
groups as follows:  
   - Communicable Disease, Maternal and Child Conditions, Nutritional Conditions,   

which the size and scope of problems are not large in developed countries 
but still a serious problem in developing countries.  

   - Non Communicable Disease, this problem is large in scale and scope 
and it is likely to increase in every country.  

   - Injuries, tends to rise, especially in developing countries. However,  at 
the present, there is a tendency for new problems spreading throughout 
the world very quickly such as, viral infectious diseases in animals, for 
example; avian influenza, terrorism. These problems resulting in more 
casualties than accidents and the solution was different from the 
original infectious disease and the original accident injury. It caused 
impacts on public health management to address these various 
problems. 

 
  3) Medical technology and other technologies, technology change, is the most 
impact on public health services. This is a factor that may not be able to directly identify the 
impact. Some technologies are not intended for public health services but there are side effects 
to the provision of public health services such as advances in information technology, advances 
in developing vaccines and drug-based cancer prevention, genetics and nanotechnology, etc.
    Health services focused on health promotion and disease prevention. 
It affects the public health status in a good way. These services include maternal and child 
health services, prenatal health care, enhancing immunity, early diagnosis, providing health 
education about health risk factors and options for the good health. 
 
 (2) Related operational activities of the project  
  Dimension 1: increase in workers/employees and their families living as part of 
the community and as part of the existing public health service users. 
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  Dimension 2: the project operation poses a health threat which affects the 
occurrence of health problems for people in the area. This is an increase in health problems 
that are burdensome of the health service agencies. 
  
 (3) Baseline information of the impact zone and population at risk 
 
  1) Information from local authorities  
   The study area and nearby the project have public health service units. In 
case of patient is injured in a severe case or is considered to be beyond the capability of the 
Tambon Health Promoting Hospital. Patients or injured persons will be transferred to public 
hospitals in the vicinity of the project area. The closest hospital to the project is Ratchaburi 
Hospital. This is an 855-bed community hospital located about 12 kilometers from the project 
and takes approximately 15 minutes by car from the project.   
   
   However, when considering physicians of the Ratchaburi Hospital, Ban Pong 
Hospital, Photharam Hospital, it was found that numbers of physicians have been exceeded 
the criteria as seen in Table 6.5.8-1. 
 
   In addition, when considering the sufficiency of the number of beds to the 
demand of the community for medical services, it was found that the hospital in the study 
area had sufficient beds for the population of the area, as seen in Table 6 . 5 . 8 - 2 , however, 
the project provides for the necessary first aid and adequate medical care in accordance with 
the Ministerial Regulation of Labor on the welfare in the workplace, B.E.2548.  
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Table 6.5.8-1  
Recommended Amount of Medical Personnel and Actual amount of Medical Personnel of Public Health Service in the Studied Area 

Public 
Health 

Personnel 

Amount of Medical Personnel (people) 

Ratchaburi Hospital Baan Pong Hospital Potalarm Hospital Dumnern Hospital 

recommended Actual Lacking 
/in 

excess 

recommended Actual Lacking 
/in 

excess 

recommen
ded 

Actual Lacking 
/in 

excess 

recommended Actual Lacking 
/in 

excess 
Doctor 89 204 +115 34 40 +6 33 32 -1 23 27 +4 

Dentist 31 25 -6 20 12 -8 16 11 -5 11 10 -1 
Pharmacist 31 35 +4 18 18 0 15 14 -1 11 13 +2 

Nurse 656 585 -71 265 301 +36 219 245 +26 153 180 +27 
 

Table 6.5.8-2 
Bed per Poppulation Ratio in the Studied Area 

 

Hosital Amount of Bed Poppulation 
Bed per Population Ratio 

Current Construction Period Operation Period Standard Value Compared to Standard Value 
Ratchaburi hospital 855 98,779 1 : 116 1 : 234 1 : 116 1 : 10,000 Pass 

Remark :  1/ The population in the area responsible for the health service system includes health insurance rights. Social Security rights Civil servants / state enterprises rights And other 
permissions 

 2/ Employees/worker during construction phase : 3,000 people 
 3/ Employees during operation phase : 60 people  
 4/ Bed Ratio according to the tertiary levels of the Hospital (GIS standard) 
  - Bed for tertiary service ratio is 1 : 5,000 
  - Bed for medium tertiary service ratio is 1 : 2,500 

  - Bed for top tertiary service ratio 1 : 1,333 
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  The project has schedule annual emergency drills to prepare for emergency 
response with relevant agencies in the area, at least once a year. In case of severe injuries and 
found that it exceeds the capability of the project. The sick or injured person will be 
transferred to receive treatment at Ratchaburi Hospital. This is an 855-bed community hospital 
located about 12 kilometers and takes approximately 15 minutes by using project cars or 
Ratchaburi Hospital Ambulance (depends on each situation). 
 
  However, if considering the information of Ratchaburi Hospital and found that 
it was beyond the capacity, patient will be referred to the local private hospital or hospitals 
in Bangkok (depends on the situation). These hospitals have the potential to support the 
injured from the accident and have a team of specialists in the accident. An emergency 
coordination diagram and the referral system network can be seen in Figure 6.5.8-1 and Figure 
6.5.8-2. 
 
  2) Data from the household representative questionnaire 
   From the public opinion survey for people in the study area, it was found 
that the majority of people when suffering from illness, they would admitted to the public 
hospital. Then, followed by treatment at a private hospital, buy self-medication and by 
Tambon Health Promoting Hospital, respectively. However, from the survey they said no 
household member was sick in the past year and stated that there were no patients with 
congenital disease in the household, respectively. 
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Figure 6.5.8-1 Chart showing coordination between staffs in case of emergency  

Flowchart showing employee emergency coordination procedures 

Operators Related persons Issues for considerations 

In the event of 
injury 

Affiliated agency 

Take ambulance 
to the patient 
receiving point 

Occupational 
health or  

nursing room 

Doctor/nurse 

HR staff/safety 
officer 

Treat according 
to symptoms/as 
a doctor opinion 

until normal 

Admit to Ratchaburi 
Hospital 

HR staff 

Doctor, registered nurse 
- Inquire for basic 
information 

Clearly ask the person for details of 
the injury and the point of receiving 
the injured person  

Emergency driver with ambulance 

Notify safety 
officer or HR staff 

Doctor, nurse did first aid to take 
care of the injured person followed 

by symptoms and severity. 

Consider the need for referral to the 
hospital due to overstatement or lack 
of equipment availability, or the injured 
person is severely injured. 

In order to initially take care of the 
danger, consider the need for referral to 
a specialized hospital, due to the 
medical readiness in collaboration with 
Thepha Hospital to refer the patient. 

First aid at the hospital 
room, factory or on 

the ambulance 

- a minor accident , bring the staff to the nursing room 
- a serious accident, the nurse will take injured 
person to Hospital 
 

Refer a  
patient 

unnecessary 

necessary 

Doctor, registered nurse 

Treated to a specific 
or selected hospital 

Follow up on treatment 
results 

Refer a  
patient 

 

Potential hospital centers 

First aid facility 
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Emergency Case in the Project Area 
 

- First Aid Medical Operation Unit 
   (local government, Subdistrict Administration 

Organization)          
   Project’s ambulance car 
-  First-level Hospital (Ratchaburi Hospital) 
 

 
High-level Hospital 

 

*  Ratchaburi Hospital : outpatient department, inpatient department, emergency department, birth 

operating room, operating room, diabetes clinic, dental clinic 

Personnel Information : consists of 159 doctors, 17 dentists, 41 pharmacist, 602 nurses, 1 detal public 

health officer, 3 pharmacy officer, 1 technical nurse, 8 physical therapist,  23 medical technician, 10 

medical radiologist. 

Medical Equipments : 855 inpatient beds, 45 I.C.U beds, 8 special room beds, 193 special single rooms, 

16 operation rooms, 41 outpatient rooms. 

Medical Electronic Equipments : 1 CT SCAN 21 Ultrasound scan and 7 ambulance vehicles. 

Deliver Patient within 10 minutes  

Emergency cse contacts 
1. dial 1669 
2. Ratchaburi Hospital 

Serious Emergency Case Normal Emergency Case/ Lack Severity 

1. The project’s nurse office 
2. Outside Project’s contacts  
    - dial 1669 
    - local authorities ( Subdistrict Administration 
Organization., Local Government)     
    - Ratchaburi Hospital (0-3271-9600) 

Figure 6.5.8-2  Process of transferring patient in case of emergency 
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 (4) Summary of health impacts 
  During the construction of the project, there are a maximum of 3,000 construction 
workers with a maximum construction time of 33 -42  months, possibly causing changes in the 
population structure with increasing labor age (1 5 - 5 9  years). This only happens during the 
construction phase. Therefore, there are changes in the population of labor specific age. During 
the operation phase, there are 60  employees, which is likely to affect the access to the health 
service system. In addition, the project has measures to support public health agencies in the 
area. Therefore, the risk of impact on the health system was considered at a moderate level and 
when considering details of the health personnel working in Ratchaburi Hospital, according to the 
number of medical personnel that should have and the actual number of physical medical 
personnel in Ratchaburi, it was found that most of health services still lacked important medical 
personnel, especially, registered nurses during construction and operation phases. The project has 
the number of workers and employees that may be a burden to local health service agencies. 
However, the project has a policy to recruit local employees as the first priority. There are benefits 
such as social security covering private health care groups which can reduce the number of 
hospital services in the area.  
 

Likelihood Severity 
Impact Level 

 (likelihood x severity) 
Moderate  (3) Moderate  (2) moderate (6) 

 
  Therefore, the operation of the project has an impact on the quality of services 
and the access to services of the people but may only make a slight increase. Therefore, the 
severity of impact had been assessed at a moderate level. Thus, the impact was moderate. 
 
6.5.9 Mental impacts  
 
 (1) Health threats and their health impacts 
  From the definition of good human health, this includes having good mental 
health The meaning of mental health, according to the World Health Organization definition 
(Mental Health, 2001 ) , refers to the normal state of health in which individuals have an 
understanding of their potential, able to deal with general stress problems appropriately, 
operate their businesses effectively, benefit themselves and social. For the Thai public health, 
Dr.Apichaimongkol and his team conducted a review study on happiness and mental health 
in the context of Thai society, which consisted of 4 components: 
  - Mental state, means a condition of perception of one's own state as being 
happy or unhappy 
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  -  Mental capacity, means the ability of the mind to build a relationship with 
others and to deal with various problems. 
  - Quality of mind, means different features which are good in the mind for 
the benefit of oneself and society. 
  - Supporting factors, means various related factors contributing to a good 
mental health. 
  
  From the approach to assessing the health impact: social and psychological 
aspects in the environmental impact analysis report done by the advisory group of the 
Department of Mental Health (September, B.E.2553), it mentioned the conceptual framework 
for health impact assessment: mental well-being was divided into 4 parts as follows:  
  1) Factors that increase the ability to control and manage matters by 
themselves, self-controls, financial controls and management controls, living environmental 
control, influence on decisions related to neighbors, work/work environment controls, etc. 
  2) Factors that reduce anxiety are having knowledge and understanding of 
service systems and social support resources, clear access to project resources, and 
information communication at all stages, including reliability of information, risk 
communication, a sense of security (e.g, crime, group opinion). 
  3) Public participation factors such as feeling of belonging to society, having a 
valuable role that one would be proud. 
  4) Factors promoting social and equality network in the community, 
community participation, promotion of community integration and networking.  
  When comparing the view of Buddhism, scholars and the general public, 
according to the definition that many parts have defined, it was found that "mental health" 
and "happiness" have the same meaning in the Thai social context. However, mental health 
has a broader meaning than psychiatry because mental health work includes non-sick 
population to sick or previously sick person, mentally ill. In normal way of life, in general 
society has changed back and forth between a normal person who may have problems and 
a mentally ill person who may recover to a normal person. 
 
 (2) Baseline information in the field of impact 
  From the public hearing and stakeholders in the PP1 and PP2 process, it was 
found that there were still concerns of the public from the 2nd public hearing meeting as 
summarized in Chapter 4. The project has already established environmental impact 
prevention and measures along with measures for monitoring and examining environmental 
impacts. 
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 (3) The magnitude of risks and health impacts occurring from the project 
  Issues of concern with environmental impacts were community relations 
and social support, public utility services, environmental health, drainage and flood 
protection and serious dangers and emergencies. If the information was not clarified, it 
could cause psychological and stress consequences for people who were worry that they 
were at risk. Therefore, in environmental and safety management issues related to the 
project operation, building a detailed understanding of the project, and clearly informed 
the public could reduce the anxiety and stress of people.   
 
  The project has established clear environmental impact prevention and 
measures to cover all issues that may cause impacts from the project and present results of 
environmental quality measurement to the community with the simplify conversion, so that, 
villagers can understand easily in the community center. The project coordinated with 
community leaders or local government organizations on a regular basis every 6  months to 
relieve public anxiety about the project operation that may cause environmental impacts as 
detailed in Chapter 7 . Therefore, the risk of the health impact on system was considered at 
a moderate level. Regarding the environmental management and safety issues related to the 
project operation, building a detailed understanding of the project and clearly informed to 
the public would able to reduce the anxiety and stress of the people. Therefore, the severity 
of the impact was moderate. Therefore, the risk of impact was moderate.  
 

Likelihood Severity 
Impact Level 

 (likelihood x severity) 
Moderate  (3) Moderate  (2) moderate (6) 

 
  Therefore, the project must implement environmental impact prevention and 
measures by working together with the public relations activities of the project  
 
6.6 Summary of the qualitative health risk assessment  
 From results of the health impact assessment as described above both in terms of 
construction workers, project staff and communities in the study area, a qualitative health risk 
assessment using the Health Risk Matrix method was done to identify the potential and 
significant impact on the health of construction workers, project staff and the health of the 
community in the neighborhood, in order to formulate additional health measure. They were 
summarized in Table 6.6-1 to Table 6.6-4, respectively. 
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Table 6.6-1 
 Summary of qualitative risk assessment for the health of construction workers (during Construction Perod) 

Table 6.6-1 Summary of qualitative risk assessment for the health of construction workers (During Construction Phase) 

Impact 
Impact 

Characteristics 

 Health Risk Matrix Additional Health Measures 

(construction health during 

construction) 
Likelihood Severity Impact Level 

Air pollution 

 

Physical Impacts 

: The risk of 

developing 

respiratory disease 

increases. 

Psychological 

Impacts 

: stress, anxiety, 

insecurity in the air 

they breathe and 

trouble and 

annoyed by dust 

and dirt. 

High (4) : activities generating dust 
included site preparation and 
transportation of construction 
materials. Most of the dust 
generating from construction 
activities in the construction area 
was large dust. Impacts on 
construction workers could easily 
fall into the area. As a result, the 
dispersed dust was limited to the 
construction area. The most likely 
to be exposed were construction 
workers. The exposure likelihood 
was high. 

Moderate (2) : the exposure 

occurred by breathing. The 

exposure time was 

approximately 8 hours, with large 

dust reaching the upper 

respiratory system only and the 

body could eliminated them by 

coughing, sneezing, or secreting 

mucus. The severity was 

moderate. 

Moderate 

(8) 

-Spray water onto the 

construction area to stop and 

reduce the dust and particulate 

matters.  

-  Completely cover the 

construction equipment on the 

truck with cloth all throughout 

the transportation phase. 

- Clean the truck’s wheels before 

leaving the construction site.  

- Limit truck speed to reduce dust  

Noise 

 

Physical Impacts 

: Hearing 

Impairment 

High (4) : activities causing noise 

during construction were site 

preparation and drilling activities. 

Moderate (2)  : the long-term 
exposure to loud noises causes 
hearing damage and may result 

Moderate 

(8) 

- Only use noisy construction 

equipments during the day 
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Table 6.6-1 Summary of qualitative risk assessment for the health of construction workers (During Construction Phase) 

Impact 
Impact 

Characteristics 

 Health Risk Matrix Additional Health Measures 

(construction health during 

construction) 
Likelihood Severity Impact Level 

Psychological 

Impacts 

 : Annoyance from 

contnious 

exposure 

Activities with the highest noise 

level were drilling/foundation work. 

The people who have been 

exposed directly to the voice were 

workers, so the likelihood of 

exposure was high. 

in hearing loss. However, the 
noise during the construction of 
the project would only occur 
during the working period (08.00-
17.00). The construction workers 
therefore had not been exposed 
to the noise continuously. The 
severity was moderate.  

 

- Let the contractor use 

appropriate equipments with 

low risk during the construction 

and do a regular equipment 

checkup. 

- Have personal safety 

equipments such as  ear plugs 

for the construction workers in 

loud working area (higher than 

85 decibel (A)) 

Vibration 

 

Physicsal Impacts 

:  May be dangerous 

due to the 

vibration 

Psychological 

Impact 

Moderate (3) : piling caused the 

most vibration to the structure of a 

nearby residence. The vibration had 

a direct impact on construction 

workers working with tools, 

machines with high vibration. This 

impacts occurred throughout the 

body of the operator during 

Moderate (2) : an exposure to 

hazards vibration of operator 

hands and arms leading to 

disorders of the circulatory, 

nervous, bone, joint and 

muscular systems. Using the tool 

for a long time or tightly holding 

the tool would decreased the 

Moderate 

(6) 

- Have break at intervals and 

rotations of workers and 

machines/ equipments  

- Find safety equipments for 

personnels such as gloves and 

etc 
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Table 6.6-1 Summary of qualitative risk assessment for the health of construction workers (During Construction Phase) 

Impact 
Impact 

Characteristics 

 Health Risk Matrix Additional Health Measures 

(construction health during 

construction) 
Likelihood Severity Impact Level 

:  Annoyance from 

continuous 

exposure 

activities such as driving or standing 

to control the vibration of 

machinery. The exposure likelihood 

was moderate. 

blood supply to the end of the 

tissue. In the event of 

continuously exposed, it would 

cause a muscle death and the 

symptoms would get worse and 

faster when working in a cold 

environment. The severity was 

moderate. 
Heat Physical Impacts 

:  Get rashes, feel 
faint or weak 

Psychological 
Impact 
:  Discomfort 

Moderate (3) : activities posing a 
health threat were working in open 
spaces and/or extreme heat. Most 
construction activities operated in 
the open air and with hot weather. 
The exposure likelihood was 
moderate. 

Moderate (2) : heat was 
dangerous to the health of 
construction workers. Fainting, 
fatigue, or exhaustion could 
occurred due to the body tried 
to keep the temperature as 
normal all the time. Therefore, it 
need to find a way to remove 
heat from the body. If the body 
was unable to remove the heat 
immediately, it will have a 

Moderate 
(6) 

- Set up resting area with shades 
and provide cold water to 
compensate from sweating 

- Strictly follow rules and 
regulations to reduce risk on 
construction worker’s healths 
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Table 6.6-1 Summary of qualitative risk assessment for the health of construction workers (During Construction Phase) 

Impact 
Impact 

Characteristics 

 Health Risk Matrix Additional Health Measures 

(construction health during 

construction) 
Likelihood Severity Impact Level 

negative impact on the body. 
The severity was moderate. 
 

Bright light 
 

Physical Impact 
: damage the 

cornea and the 
conjuctiva 

Psychological 
Impact 

: Stress from 
prolong exposure 

Moderate (3) : construction 
workers were on site workers and 
therefore are at risk of direct 
exposure to bright light. The 
project required contractors to 
supply dimming shields/dimming 
glasses for welding work. The 
exposure likelihood was moderate 

Moderate (2) : Welding would 
cause welding sparks, including 
bright light, which could damage 
the cornea or conjunctiva 
causing inflammation of the 
conjunctiva. The severity was 
moderate. 

Moderate 
(6) 

- Find safety equipments such as 
shades or sunglasses for 
personnels and staffs 

Work related 
accident 

Physical Impact 
: wound and 

physical pain 
Psychogical Impact 
: anxiety 

Low (2) : it posed a health threat, 
including working in unsafe 
conditions. The construction 
activities that were at risk of 
occupational accidents were 
foundations activities, civil works 
and buildings. The likelihood of the 
exposure was low. 

High (3) : Work-related accidents 
could happen in mild to very 
severe levels. In most cases, the 
accident arises from the 
negligence of workers, such as 
not wearing personal protective 
equipment while working, etc. If 
such an accident occurs, it may 
result in life. The severity was 
high. 

Moderate 
(6) 

- Organize trainings/sessions for 
supervisors and workers on 
safety in construction site  

- Have safety equipments in 
good shape and in the 
appropriate place  in case of 
urgent uses or emergency 

- Do regular safety inspection 
and give clear supervising rights 
to the appropriate personnel. 
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Table 6.6-1 Summary of qualitative risk assessment for the health of construction workers (During Construction Phase) 

Impact 
Impact 

Characteristics 

 Health Risk Matrix Additional Health Measures 

(construction health during 

construction) 
Likelihood Severity Impact Level 

Metal fume 
 

Physical Impact 
: metal fume fever 
:  Respiratory disease 
Psychological 

Impact 
: anxiety 

Moderate (3) : workers performing 
the primary function of welding 
would had the opportunity to 
expose fumes from welding. The 
exposure likelihood was moderate. 

Moderate (2) : resuming to work 
normally because the body had 
immunity, but it was not 
permanent. If the exposure had 
been stopped for a long time, 
such as on weekends symptoms 
would reappear when re-
exposed. The severity was 
moderate. 

Moderate 
(6) 

- Provide anti metal fume masks 
for the construction workers 

Pathogen from 
sewage 

Physical Impact 
: gastrointestinal 

disease 
Psychological 

Impact 
: troubled mind 

Moderate (3) : Main risk groups 
consisted of construction workers 
who were closest to the source of 
the waste and those working on 
the day-to-day basis. They were 
carriers of the disease back to 
spread in the community where 
they live. The exposure likelihood 
was moderate. 

Moderate (2) : activities posing a 
threat to health were sewage 
and sewage drained from 
workers' accommodations and 
solid waste. In the event of no 
good sanitation system, it may 
be a spreading source of 
pathogens that were carried by 
insects and disease-carrier 
animals, especially, 
gastrointestinal disease. The 
severity was moderate. 

Moderate 
(6) 

- Make sure the contracted agency 
provide clean housing for the 
workers including clean and 
sanitize washroom and toilets. 
Make sure the wastes are 
properly taken care of, and the 
clean water are properly 
stored and sorted out so that 
the water will not be 
contaminated.  
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Table 6.6-1 Summary of qualitative risk assessment for the health of construction workers (During Construction Phase) 

Impact 
Impact 

Characteristics 

 Health Risk Matrix Additional Health Measures 

(construction health during 

construction) 
Likelihood Severity Impact Level 

Contagious/ non-
contagious disease 

Physical Impact 
: physical unwell 

and pain 
Psychological : 
: troubled mind 

Moderate (3) : construction workers 
had worked from morning to 
evening. Therefore, health impacts 
may occurred only temporarily. The 
exposure likelihood was moderate. 

Moderate (2) : the 
accommodation for 
construction workers was 
temporary for the 33-42 
months. The coexistence of 
approximately 3,000 people 
created a collection of waste 
and sewage which were all 
sources of infectious 
transmitter and vectors, such as 
flies, mosquitoes, black 
mosquitoes, cockroaches, 
including rats, dogs and cats, 
etc. The communicable and 
non-communicable diseases 
may occurred such as cholera, 
dengue fever, filariasis, allergies 
from cockroaches and plague. 
In addition, their inclusion in a 
limited location leading to the 
risk of exposure to 
communicable and non-

Moderate 

(6) 

- Look after the construction 
workers’ housings to make sure 
they stay in good shape and 
protect them from pathogens 
and contagious disease. 

- Cover the pond and water tank 
carefully so they cannot 
become breeding site for 
insects or mosquitos. 

- Provide knowledge on how to 
prevent contagious/ non 
contagious disease from 
spreading to every construction 
workers 
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Table 6.6-1 Summary of qualitative risk assessment for the health of construction workers (During Construction Phase) 

Impact 
Impact 

Characteristics 

 Health Risk Matrix Additional Health Measures 

(construction health during 

construction) 
Likelihood Severity Impact Level 

communicable diseases caused 
by human to human, such as 
leprosy, hepatitis A, syphilis, 
AIDS, tuberculosis. Therefore, 
the severity was moderate. 
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Table 6.6-2 
Summary of qualitative risk assessment on employee health (operation period) 

Table 6.6-2 Summary of qualitative risk assessment on employee health (operation phase) 

Impact 
Impact 

Characteristics 

Health Risk Metrix (operation phase) 
Health Measures 

Likelihood Severity Impact Level 

Loud noise Physical Impact 
: Hearing Impariment 
Psychological 

Impact : 

: troubled mind 

 

Moderate (3) : machines making noise 
during operation were a gas turbine 
generator, steam turbine power 
generator, steam generating unit, 
condenser and cooling tower. To 
control the operation of various 
machines, an automatic system was 
used with the supervisor worked in 
the control room. There was only 
occasional exposure to the noise level 
in the area. The risk of exposure was 
moderate. 

 

Moderate (3) : project activities posed 

the risk of hearing loss to employee, 

but not severe. Due to the noisy 

areas, employees only entered 

occasionally. Therefore, the severity 

was moderate. 

 

 

Moderate (9) - Regular check up and 

fixation for the 

equipments to not 

become a loud noise 

source 

- Put the loud noise 

creating machine such as 

steam turbine engine 

and gas turbine engine in 

closed building  

- Area with noise louder 

than 85 decibel 

(A) should not have any 

permanent-stationed 

workers. The area should 

also have signboards 

indicating for loud noises 
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Table 6.6-2 Summary of qualitative risk assessment on employee health (operation phase) 

Impact 
Impact 

Characteristics 

Health Risk Metrix (operation phase) 
Health Measures 

Likelihood Severity Impact Level 

sound-proof door for the 

Operation Room locating 

in the production 

department. 

- Area with noise louder 

than 85 decibel(A) must 

have a loud noise permit 

and signboards indicating 

for the need of safety 

equipments such as 

earplug and ear muff 

- Install a noise reduction 

equipment onto the 

machine that produce 

noise louder than 85 

decibel(A). Also, provide 

noise protection 

measures in area with 

regular personnels with 
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Table 6.6-2 Summary of qualitative risk assessment on employee health (operation phase) 

Impact 
Impact 

Characteristics 

Health Risk Metrix (operation phase) 
Health Measures 

Likelihood Severity Impact Level 

noise louder than 85 

decibel(A).  

- Provide health check-up 

for newcomers and  

yearly health check-ups 

such as lung x ray, 

hearing ability, eye sight, 

general health, blood 

concentration, and etc. 

Heat Physical Impact 
: Danger from heat 

Psychological 

Impact: Troubled 

mind 

 

Moderate (3): most of the high heat 

working areas of the project did not 

have staff to control the work of the 

machines due to they were 

automated systems and employees 

worked in the control room. The 

exposure to the heat would be from 

time to time during the maintenance 

of availability and malfunction of 

machinery and equipment in 

Moderate (3): heat is harmful to 
employees health which causing 
various body systems to work 
malfunctions, heat stroke, heat 
exhaustion. However, due to heat 
exposure during the operation of 
employees would be occasionally 
and for a short period of time, so the 
severity of impact was moderate. 

 

Moderate (9) - Require permit before 

entering area with heat 

risks and provide safety 

equipments for those 

entering the area.  
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Table 6.6-2 Summary of qualitative risk assessment on employee health (operation phase) 

Impact 
Impact 

Characteristics 

Health Risk Metrix (operation phase) 
Health Measures 

Likelihood Severity Impact Level 

occasional. It was a short-time 

operation. Therefore, there was 

moderate risk of exposure to heat. 

Chemical 
exposure 
 

Physical Impact 
: skin irritation ; 
harm to respiratory 
system  

Psychological 
Impact: stress and 
anxiety related to 
safety 

Moderate (3): impacts of exposure to 
chemicals likely arising from chemical 
storage and usage. Risk activities were 
included the use within the project 
causing an incident that could cause a 
chemical leak. It usually occurred in 
the event of an operation failure, such 
as the transfer of the chemical, usage 
and then leak and storage leaks. The 
operator then exposed to chemicals 
during such activities through skin and 
respiratory. Therefore, it had a 
moderate risk of exposure to 
chemicals. 
 

Moderate (3): most chemicals and 
additives used in the project were 
chemicals for the water quality 
improvement system. The use of 
project chemicals may cause harm 
to employees' health. From the data 
of the chemicals used in the project, 
it was found that they did not 
contain carcinogens. The severity of 
the impact was moderate. 
 

Moderate (9) - Wear personal protective 
equipment (PPE) as 
indicated in the MSDS of 
each specific chemicals 
with required equipment of 
googles and chemical 
gloves. 

- In case of chemical 
transportation for usage, 
production unit 
supervisor and personnel 
must be careful to not 
let there be any 
chemical spills or 
leakages. They have to 
look after and check the 
transferring container. In 
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Table 6.6-2 Summary of qualitative risk assessment on employee health (operation phase) 

Impact 
Impact 

Characteristics 

Health Risk Metrix (operation phase) 
Health Measures 

Likelihood Severity Impact Level 

case of spills and 
leakages, follow the 
predetermined 
procedure and 
regulations. Afterwards, 
the production unit 
supervisor must check 
the storage area before 
and after uses. 
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Table 6.6-3 
 Summary of the qualitative risk assessment to the community in the study area "The construction period" 
Table 6.6-3(cont.) Summary of the qualitative risk assessment to the community in the study area “construction phase” 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (construction phase) Impact 
Level 

Health Measures 
Likelihood Severity 

Air pollution Physical Impact 
People living in the 
area were at 
increased risk of 
developing respiratory 
disease 
.Psychological Impact 
stress, anxiety, 
insecurity in the air 
they breathe, 
nuisance from dust 
and dirt. 

Moderate (3): the project had 
activities generating more dust, 
however, most of the dust generated 
from the adjustment and 
transportation of construction 
materials which easily fell into the 
area. As a result, the dispersed dust 
was limited to the construction area 
and construction workers were directly 
affected. Therefore, the risk of impact 
from air pollution was considered at a 
moderate level. 

Moderate (2)  : most construction 
phase dust with their particle sizes were 
more than 10 microns (TSP) were usually 
only accessible to the nose and throat. 
Especially, the throat part of the nose 
which was the first part that must be 
exposed to dust. Therefore it causing 
frequent irritation, sneezing and sore 
throat. Most of the dust was captured by 
the nasal hairs and the complex of the 
nasal passages and then excreted with 
the mucus. Therefore, the severity was 
assessed at a moderate level. 

Moderate 
(6) 

-  Regularly spray water in 
the construction area and 
the transportation road (at 
least twice a day) 

-  Cover the dirt pile and 
truck to prevent the 
creation and spread of 
dust during transportation. 

 

Noise pollution 
and vibration 

Physical Impact 
people living in the 
area were at risk of 
hearing damage. 
Psychological Impact 
nuisance and 
annoying from noise 

Moderate (3): construction phase 
noise source activities were drilling 
and foundation activities. It had a 
sound level of 83.0 decibels (A) at a 
distance of 15 meters and was 
performed only during daytime (7: 
00-17: 00 hrs.). When considering the 

Moderate (2)  : from the evaluation of 
the noise impact by assessing the 
general noise level and the noise 
generated during the construction 
period, it was found that the average 
noise level of 24 hours was within the 
specified standard. It was found that 

Moderate 
(6) 

- Only allow the usage of 
loud noise equipments 
during the day 7.00-17.00. 

- Choose to use equipments 
and machine with low 
noise output during the 
construction 
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Table 6.6-3(cont.) Summary of the qualitative risk assessment to the community in the study area “construction phase” 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (construction phase) Impact 
Level 

Health Measures 
Likelihood Severity 

and vibrations that 
occur during 
construction. 

vibrations caused by construction 
excavation and foundations, it was 
found that the vibration level in the 
housing area on the south side of 
the project at a level that humans 
can feel the vibrations and the 
higher the level of vibration affected 
the destruction or damage to the 
archaeological site. As for the impact 
on the buildings, it was found to not 
be a dangerous even the ancient 
building. However, the impact only 
occurred during the construction 
period, therefore there was a 
moderate exposure risk 

there were times when the noise level 
was close to 10 decibels (A). However, 
the project installed a temporary sound 
barrier. Therefore, the project activities 
did not cause disturbance levels. 
Therefore, the severity was moderate. 

Pollution from 
solid waste and 
industrial waste 

Physical Impact 
the development of 
various diseases. 
Psychological Impact 
stress and anxiety that 
solid waste and 
industrial waste would 

Moderate (3): wastes and solid waste 
were generated from the consumption 
of construction workers, such as food 
waste, plastic bags, etc., with a 
maximum amount of approximately 
3,000 kilograms per day, including 
waste and solid waste from 
construction activities. For types of 

Moderate (2)  : If the waste 
management was improperly managed 
and left in the community area, it would 
cause environmental pollution. It was 
the leading cause of water pollution, soil 
pollution and air pollution. It also 
caused a nuisance. The left over garbage 
would cause odor throughout the 

Moderate 
(6) 

- Sort out trashes and 
garbages from activities and 
construction. Provide 
adequate amount of trash 
bins with lids in the area. 
Have people pick up the 
trashes daily and send 
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Table 6.6-3(cont.) Summary of the qualitative risk assessment to the community in the study area “construction phase” 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (construction phase) Impact 
Level 

Health Measures 
Likelihood Severity 

become 
contaminated. 

wastes that can be recycled such as 
scrap, wood and brick etc., the project 
collected in the project area and 
contacted an outside company for sell 
and further recycling. The surrounding 
area of the project has a waste 
disposal facility for both government 
and private sectors which the project 
would contacted them to collect the 
general solid waste for disposal. 
Therefore, the risk of impact from solid 
waste and industrial waste was 
moderate. 

community. However, the project 
provided the storage area organizing in 
order with adequate containers for all 
types of waste generated in the 
construction project. The waste 
separation container was collected once 
a day. The contractor company was 
responsible for the quantity and waste 
management. The severity was 
moderate. 
 

them to certified agencies 
to further dispose of them. 

- Gather and sort trashes so 
that as many of them as 
possible can be reused, 
recycled, or sold to 
certified organization. 

- Infrom the workers to not 
throw trashes into the drain  

Safety of life 
and property 

Physical Impact 
people in the area are 
at risk of crime. 
Psychological Impact 
feeling insecure 

Moderate (3): during the construction 
phase of the project, there will be a 
maximum of 3,000 construction 
workers, which could lead to a change 
in the population structure with an 
increase in labor age (15-59 years). 
Entering into the community of 
migrant workers creates community 
alienation. It may make people in the 
community worry about crime, 

Moderate (2)  : based on basic 
information on the safety of life and 
property statistics, the number of 
criminal cases in the study area, it was 
found that numbers of state cases were 
the highest number of victims. Most of 
them were drug cases, followed by 
gambling cases, firearms and explosives, 
and offenses relating to the Immigration 
Act, respectively. The project had 

Moderate 
(6) 

- Consider to hire local 
workers with the right 
characteristics to help 
promote the local 
community’s economy and 
help build relationships 
with the local community 

- Make sure the construction 
workers do not commit 
bad behavior such as 
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Table 6.6-3(cont.) Summary of the qualitative risk assessment to the community in the study area “construction phase” 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (construction phase) Impact 
Level 

Health Measures 
Likelihood Severity 

controversy, burglary and drugs, etc. 
The entry of workers will only take 
place during the construction period. 
Therefore, the risk of health impacts 
from the safety of life and property 
was moderate. 

established measures for recruiting local 
workers as the first priority. In addition, 
the contractor must have measures to 
supervise these workers to comply with 
the regulations as specified by the 
project, in order to prevent impacts on 
life and property safety to the 
surrounding communities. The severity 
was moderate. 

crime, stealing, gambling, 
and etc. Work with the 
local government to 
impose punishment in case 
of bad behaviors.  

- Closely monitor the 
construction worker 
behavior as to not cause 
incidents or annoyance for 
the nearby community.  

- Make sure the contracted 
organization and affiliated 
organization strictly follow 
the regulations via 
monitoring their working 
site, housing, and trash 
bins, and do random drug 
testing.  

Transportatio
n(accident) 

Physical Impact 
people are at risk of 
death, injury and 
disability due to road 
accidents. 

Moderate (3): project activities during 
construction phase such as the 
transportation of materials and 
equipment and construction workers, 
the expected impact was an accident. 

Moderate (2)  : from the assessment of 
the traffic impact of the project during 
the construction phase, it was found 
that the rural highway No.KorJor 4004, 
the road in front of the power plant and 

Moderate 
(6) 

- Indicate transportation area 
and set up guards infront of 
the entrance/exit. Also 
avoid traffic area for 
transportation. 
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Table 6.6-3(cont.) Summary of the qualitative risk assessment to the community in the study area “construction phase” 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (construction phase) Impact 
Level 

Health Measures 
Likelihood Severity 

Psychological Impact 
feeling insecure 

It led to the higher traffic volume. 
Therefore, the risk of impact from 
transportation (accidents) was 
moderate. 

in front of Big Food Group Co., Ltd., had 
a traffic index (V / C) at A level. This 
level was a service level that vehicles 
could move freely with free flow speed, 
without changing the service level of the 
road in any way. Thus, the severity was 
moderate. 

- Plan the transportation 
route to avoid any 
community area as much 
as possible to avoid 
negatively impacting the 
community road system. 

- Make sure the contracted 
organization carefully 
control the transportation 
driver to strictly follow the 
traffic laws. 

- Make sure the driver 
transporting resources/ 
equipments to do not 
exceed the speed limit as 
instructed in the traffic 
laws.  

Public Health 
Service System 
 

Social Impact 
accessibility to local 
health services  

Moderate (3): during project 
construction phase, there will be a 
maximum of 3,000 construction 
workers with a maximum construction 
time of 33-42 months, which could 
cause demographic changes with 

Moderate (2)  : during the construction 
of the project, it would temporarily 
increase the number of employees that 
may be a burden to the local health 
service units. Therefore, the project 
operation had an impact on the quality 

Moderate 
(6) 

-  Cooperate with the health 
agencies in the area to 
monitor the health and 
safety of the community. 

-  Cooperate with local 
health agencies on 
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Table 6.6-3(cont.) Summary of the qualitative risk assessment to the community in the study area “construction phase” 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (construction phase) Impact 
Level 

Health Measures 
Likelihood Severity 

increased labor age (15-59 years), 
occurring only during the construction 
period. Therefore, there are changes in 
the population of labor specific age. 
There is a possibility that it may affect 
the accessibility of the healthcare 
system. Therefore, the risk on the 
health system was moderate. 

of services and the accessibility of 
services with only a slight increase. 
However, the project provided a first aid 
kit according to the Ministerial 
Regulations (Ministry of Labor) on 
welfare arrangements in establishments, 
B.E.2548. Therefore, the severity of the 
impact was moderate. 

spreading knowledge on 
washroom sanity, 
pathogens, and contagious 
disease to the community 
citizens and the workers, 

-  Cooperate with the local 
health agencies in 
protection measures 
against  pathogens 
breeding ground such as 
pathogen-carrying 
mosquitos.  

Psychological 

Impact 

Psychological Impact 

feeling insecure and 

anxiety 

Moderate (3): issues of concerns for 
people with environmental impacts 
such as community relations and 
social support, public utility services 
and environmental health, serious 
hazards and emergencies. When 
information were not clear, it could 
lead psychological and stressful 
consequences for people who worry 
that they were at risk. The project has 

Moderate (2)  : the project must have 
environmental and safety management 
related to its operations. Building a 
detailed understanding of the project for 
the public to be clearly informed would 
reduce the anxiety and stress of the 
people. Therefore the severity was 
moderate. 
 

Moderate 

(6) 

- strictly follow the 

regulations 
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Table 6.6-3(cont.) Summary of the qualitative risk assessment to the community in the study area “construction phase” 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (construction phase) Impact 
Level 

Health Measures 
Likelihood Severity 

established clear environmental 
impact prevention and measures to 
cover all issues that may cause 
impacts from the project. Results of 
environmental quality measurement 
would be presented to the 
community with the simplify 
conversion, so that, villagers can easily 
understand in the center of the 
community. The project coordinated 
with community leaders or local 
government organizations on a regular 
basis, in order to relieve public anxiety 
about the implementation of projects 
that may cause environmental 
impacts. Thus, the risk of impact on 
the health system was moderate. 
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Table 6.6-4 
Summary of the qualitative risk assessment to the community in the study area "Operation period" 

Table 6.6-4(cont.) Summary of the qualitative risk assessment to the community in the study area "Operation period 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (operation phase) 
Health Measures 

Likelihood Severity 
Impact 
Level 

Water resources Physical Impact 
water shortage for the 
consumption then 
people were at risk of 
illness. 
Psychological Impact 
anxiety and stress 

Moderate (3): the likelihood of 
impacts may arise from the lack of 
water resources for the consumption. 
It could be caused by many reasons 
such as climate change, demand for 
water increases as the population 
increases, inadequate natural and built 
reservoirs and improper water 
management. Therefore, the risk of 
impacts was moderate. 

Moderate (2)  : from the socio-
economic study by interviewing heads of 
households of communities in the study 
area, together with the secondary data 
collection, it was found that water 
sources were used for community 
consumption in the study area. Most 
people bought water for consumption. 
Thus, the severity was moderate. 

Moderate 
(6) 

- Set up 1 raw water basin 
sized 92,838 m3 for 
substitution within the 
project area (can substitute  
for atleast 3 days) 

- Follow the regulations and 
restriction from the local 
government. 

Air pollution Physical Impact 
people in the area are 
at increased risk of 
developing respiratory 
disease. 
Psychological Impact 
stress, anxiety, 
insecurity in the air 
they breathe and 

Moderate (3): the project has emitted 
airborne pollutants throughout the 
operation phase. However, air 
pollutants from the stack were 
controlled to meet standard values by 
the CEMs system. Thus, the likelihood 
of air pollution impacts was moderate. 

Moderate (2)  : during the operation 
phase, the main pollutants arising from 
the project activities were sulfur dioxide 
(SO2) and nitrogen dioxide (NO2) gases. 
For an air pollution from the project in 
both acute (short-term) and chronic 
(long-term) cases, it was found that the 
impact risk ratio (HQ) was less than 1 for 
both short-term and long-term. The 

Moderate 
(6) 

- Control the air particulate 
matter released as to not 
exceed the predicted/ 
controlled amount as state 
in the environmental 
impact assessment report.  

- Hire employee with 
knowledge on air pollution 
control as indicated by 



Environmental Impact Assessment Report  
Hin Kong Power Plant Project (Final Report)  Hin Kong Power Company Limited 

 

 6-126 Consultant of Technology Company Limited 

Table 6.6-4(cont.) Summary of the qualitative risk assessment to the community in the study area "Operation period 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (operation phase) 
Health Measures 

Likelihood Severity 
Impact 
Level 

annoyance from dust 
and dirt. 

concentration of the said substance was 
below all reference concentrations. 
Therefore, the severity of the impact of 
air pollution was moderate. 

Notification of the Ministry 
of Industry B.E.2545 

- Install Continious Emission 
Monitoring System (CEMS) 

 
Noiuse pollution 
and vibration 

Physical Impact 
People in the area are 
at risk of hearing 
impairment 
Psychological Impact 
Annoyance 

Moderate (3): the noisy sources of the 
project were a gas turbine generator, 
steam turbine power generator, steam 
generating unit, condenser. Gas turbine 
generators and a steam turbine 
generator were installed inside the 
building. The project has required the 
designer to design all kinds of 
machines with the average noise level 
does not exceed 85 decibels (A) at a 
distance of 1 meter. However, if any 
machines could not reduce the noise 
level, the project would control the 
noise level not to exceed the above 
limit, such as building a cover or 
installing a silencer around the safety 

Moderate (2)  : from the results of the 
24-hour average noise level 
measurement around the project area, it 
was found that most of measurement 
results were within the general noise 
level standard, according to the 
Announcement of National Environment 
Board, No.15,  B.E.2540, which sets the 
24-hour noise level not exceed 70 
decibels (A). Therefore, the severity was 
moderate. 

Moderate 
(6) 

- Machines that produce loud 
noises will be fixed at the 
core/source such as using 
lubrication or reduing 
vibration. 

- Create plans for regular 
equipment check-up and fix 
equipments/monitor 
equipment at regular 
intervals to reduce loud 
noises and their impacts. 
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Table 6.6-4(cont.) Summary of the qualitative risk assessment to the community in the study area "Operation period 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (operation phase) 
Health Measures 

Likelihood Severity 
Impact 
Level 

valve, etc. The vibration, mainly 
occurred by the transportation of large 
chemical trucks only. A frequency of 
transportation was approximately once 
a month. The project would avoid the 
transportation in the route that passes 
through the community, so that there 
was no impacts on the structures of 
the neighboring residence. Thus, the 
likelihood of exposure was moderate. 

Wastewater 
management 
 

Physical Impact 
people in the area are 
at risk of developing 
gastrointestinal 
disease. 
Psychological Impact 
stress and concerns 
that the project 
effluent reservoir 
might be 
contaminated. 

Moderate (3): most of the effluent 
was from cooling system water, which 
was low in dirt. The project sent it to 
a water quality inspection pond to 
measure the water quality to meet 
the standard before draining into the 
Mae Klong River. If the wastewater 
was in the standard criteria, the 
project then sent it to the holding 
pond before releasing into the Mae 
Klong River. If the wastewater was not 

Moderate (2)  : people in the study area 
were concerned about the adequacy of 
the water supply pumping for the 
project, and the project effluent may 
affect aquatic life, Wastewater generated 
by workers consumption would be 
collected into the septic tank installing 
in every building. Wastewater from 
production processes (mainly from the 
cooling system) would be collected and 
sent to the holding pond before being 

Moderate 
(6) 

Employ an employee to 
check the pipeline system 
and wasteswater 
management system every 
month. In case of broken 
equipment or any technical 
difficulties, it will be fixed 
as soon as possible.  

- Regulate the amount of 
wastewater released from 
the power plant in 
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Table 6.6-4(cont.) Summary of the qualitative risk assessment to the community in the study area "Operation period 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (operation phase) 
Health Measures 

Likelihood Severity 
Impact 
Level 

within the standard criteria, it would 
be sent to the emergency holding 
pond and the authorized agencies 
would be contacted by the project 
for further disposal. Moreover, the 
project has also controlled the 
effluent according to the law. 
Therefore, the risk of impact from 
water pollution was moderate. 

utilized within the project area and 
some part would be drained into the 
Mae Klong River. However, the project 
has continuously measured the water 
quality around the pond and the quality 
of the Mae Klong River every 6 months. 
Therefore, the severity was moderate. 

accordance to the 
standard.  

- Install Continious Water 
Quality Tester at the 
wastewater release site.  

Transportation 
(accident) 

Physical Impact 
People in the area are 
at risk of death, injury, 
and disability due to 
traffic accidents. 
Psychological Impact 
feeling insecure 

Moderate (3): after the operation of 
the project, increasing in the 
transportation would occurred due to 
the number of trips of chemical and 
employee transportation. Therefore, 
the likelihood of health effects from 
transport (accidents) was moderate. 

Moderate (2)  : from the evaluation of 
the traffic impacts of the project during 
the operation phase, it was found that 
the rural highway No. KorJor 4004, a road 
in front of the power plant and in front of 
Big Food Group Co., Ltd., had a traffic 
index (V / C) at A level. This level was a 
service level that vehicles can moved 
freely with free flow speed, without 
changing the service level of the road in 
any way. The severity was moderate. 

Moderate 
(6) 

-Hold trainings or 
recommendations for the 
power plant workers on 
traffic regulations. 

- Employ an employee/guard 
to monitor and regulate any 
entry and exit at all time.  
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Table 6.6-4(cont.) Summary of the qualitative risk assessment to the community in the study area "Operation period 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (operation phase) 
Health Measures 

Likelihood Severity 
Impact 
Level 

Public health 
service system 

Social Impact 
People in the area may 
not be able to acces 
the public health 
centers.  

Moderate (3): during the project 
operation, there were 60 employees 
with a potential impact on access to 
the healthcare system. However, the 
project has established measures to 
recruit local workers as the first priority. 
In addition, the project has measures 
to support public health agencies in 
the area. Therefore, the likelihood of 
the impacts was moderate. 

Moderate (2)  : when considering the 
details of resources and readiness of the 
public health sector, it was found that 
for the real medical personnel of 
Ratchaburi Hospital, Panurangsi Camp 
Hospital, Muangrat Hospital and 
hospitals with doctors, some of them 
still lacked important medical 
personnel. During the operation, there 
were a number of employees that may 
be a burden to the health service 
agencies in the area. However, the 
project had a policy of recruiting local 
employees as the first priority. In 
addition, the project has provided a first 
aid kit according to the Ministerial 
Regulations. (Ministry of Labor) on 
welfare arrangements in establishments, 
B.E.2548. Moreover, there were benefits 
such as social security covering private 

Moderate 
(6) 

- Cooperate with the 
hospitals to promote 
health and do community 
service with public health 
agenices. Promote activities 
and health care for 
employees and people in 
the area. 

- Create and promote health 
projects/campaign for the 
community.  

- cooperate with the public 
health service personnel in 
protection against disease 
and pathogen breeding 
ground. 
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Table 6.6-4(cont.) Summary of the qualitative risk assessment to the community in the study area "Operation period 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (operation phase) 
Health Measures 

Likelihood Severity 
Impact 
Level 

health care groups which could reduce 
the number of hospital services in the 
area. Therefore, the project operation 
may affect the quality of services and 
the accessibility to services of the 
people by only slightly increased. 
Therefore, the severity was moderate. 
 

Psychological 

impact 

Psychological Impact 

feeling insecure and 

stressed 

Moderate (3): issues of concern for 
people with environmental impacts 
were community relations and social 
support, public utility services and 
environmental health, drainage and 
flood protection and serious hazards 
and emergencies. If information was 
not cleared, it could cause 
psychological and stressful 
consequences for people who worry 
that they were at risk. The project has 

Moderate (2)  : the project must have 
environmental and safety management 
related to its operations. Building a 
detailed understanding of the project for 
the public to be clearly informed can 
reduce the anxiety and stress. Therefore, 
the severity was moderate. 
 

Moderate 

(6) 

- Strictly follow the 

regulations 
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Table 6.6-4(cont.) Summary of the qualitative risk assessment to the community in the study area "Operation period 

Impact 
Possible Impact 
characteristics 

Health Risk on the community Metrix (operation phase) 
Health Measures 

Likelihood Severity 
Impact 
Level 

established clear environmental 
impact prevention and measures to 
cover all issues that may cause 
impacts from the project. Results of 
environmental quality measurement 
would be presented to the 
community with the simplified 
conversion, so that, villagers can 
understand easily in the center of the 
community. The project has 
coordinated with community leaders 
or local government organizations on a 
regular basis every six months to 
relieve public anxiety about the 
project operation that may cause 
environmental impacts. Therefore, the 
likelihood of impact on the health 
system was moderate. 





































































































































































































































































































































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0+000   - 0+124.504 124.504 0+124.504  - 0+134.504 10 0+640.00  -  0+690.00 50

0+134.504  - 0+640.00 505.496 1+350.00  - 1+429.37 79.37

 0+690.00  - 1+350.00 660.000 1+429.37  - 1+790.00 360.63

1+790.00  - 4+780.00 2990.000 4+780.00  - 4+800.00 20

4+800.00  - 9+800.00 5000.000 9+800.00  - 10+000.00 200

10+000.00  - 10+475.00 475.000 10+475.00  - 10+525.00 50

10+525.00  - 10+690.00 165.000 10+690.00  - 10+710.00 20

10+710.00  - 10+840.00 130.000 10+840.00  - 10+925.00 85

10+925.00  - 11+815.00 890.000

10940 825 50

11815

ระยะทาง (เมตร)

รวมระยะทางท ัง้หมดโดยประมาณ

STA STA ระยะทาง (เมตร)

รวม รวม รวม

OPEN CUT Pipe BridgeHDD

ระยะทาง (เมตร)STA

Figure 7-8   Raw water and wastewater discharging pipeline 
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