Summary of environmental impact assessment, prevention, and mitigation measures
of the Laem Chabang Power Plant Project, B.Grimm Power (Laem Chabang) 1 Limited

(2/2020) (July-December 2020)

1. Background

The Laem Chabang Power Plant Project of B.Grimm Power (Laem Chabang) 1 Limited is
located at Laem Chabang Industrial Estate, Sriracha District, Chonburi Province. The project can use
basic infrastructure: of Laem Chabang Industrial Estate such as road, communication system, water
supply, water drainage, and wastewater collection system. Moreover, Laem Chabang Industrial
Estate has central environmental management and supervision approach.

B.Grimm Power (Laem Chabang) 1 Limited presented the Environmental Impact Assessment
report of Laem Chabang Power Plant Project with the Office of Natural Resources and Environmental
Policy and Planning whose expert committee approved of such report according to the letter No.
VorVor. 0804/6401, dated 19 May 2000, with the highest electricity and steam generating capacity
of 110 MW and steam 9 bar 50 tons/hour, steam 22 bar 20 tons/hour respectively.

Accordingly, B.Grimm Power (Laem Chabang) 1 Limited assigned Eastern Thai consulting
1992 Company Limited an environmental consulting company, to conduct environmental quality
inspections, collect data, and monitor the implementation of the prevention and mitigation measures
on environmental impacts of the Laem Chabang Power Plant Project during the operational period,

between July to December 2020 (2/2020). The summary reads as follows;

2. Summary of the implementation of environmental prevention and mitigation measures
During the operational period, Laem Chabang Power Plant Project thoroughly followed the
environmental prevention and mitigation measures which include;
1. General Measures
Air Quality
Noise Level

Water Resource
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Waste Management



Drainage and Flood Protection
Transportation

Economic and Social Conditions
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Public Relations and Participation Measures
10. Aesthetics / Green Space

11. Public Health

12. Occupational health and safety

13. Emergency Plan
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TEAM Consulting Engineering and Management Co., Ltd.
151 TEAM Building, Nuan Chan Road (off the frontage road along Ramindra-At Narong Expressway)
Klong Kum, Bueng Kum District, Bangkok 10230, THAILAND

Tel : (662) 509-9000-39 Fax: (662) 509-0090 WEB SITE : hitp//team.co.th

ENV/1233/431373-2
19 June 2000

LAEM CHABANG POWER CO., LTD.
24" Floor, II Pacific Place

142 Sukhumvit Road, Klongtoey
Bangkok 10110

* Attn: Mr.Pichai Kanjanarujivut

Senior Vice President

Re:  Final Reports for Environmental Impact Assessment of Laem Chabang
Power Plant Project, Chonburi Province.

Dear Sir:

We are very pleased to submit herewith 3 copies of Final Reports (Main Report), 3 copies
of Summary Report and 3 copies of addendum for Environmental Impact Assessment of
Laem Chabang Power Plant Project for your consideration. In addition, we also submitted
6 copies of Final Report (Main Report), 9 copies of Summary Report and 2 copies of
addendum to OEPP for approval.

We have received kind assistance and cooperation for all the parties concerned in
conducting this study throughout the study period, and we would like to thank them all
for their kindness.

Yours Sincerely,
Y A

40

Amnat Prommasutra
Senior Executive Director

KDJ/ENVILE20191/1 23 3LEGIS
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CHAPTER 1
INTRODUCTION
1.1 BACKGROUND ON STUDY

Laem Chabang Power Co., Ltd., incorporated Fortum Power and Heat Oy (Fortum)
Co., Ltd., has considered to construct and opezrate a 130 MW natural gas fired combined cycle
cogeneration power station at Laem Chabang Industrial Estate, located about 120 km Southeast
of Bangkok.

The project {hereinafter refered to as the Laem Chabang Power Plant) was approved
by the Electricity Generating Authority of Thailand (‘EGAT") in December, 1996 under the Small
Power Producer (SPP) program (See Appendix A) which is to improve the efficiency of energy
production and contribute to a reduction in the use of primary energy in Thailand,

According to Enhancement and Conservation of National Environmental Quality Act
B.E. 2535, the Environmental Impact Assessment (EIA} report for the proposed project must be
prepared and approved by Office of Environmental Policy and Planing prior to construction and

operation. The main topics of the EIA report according to the guideline issued by the Oifice of |

Environmental Policy and Planning (CEPP) are as follows:

- Project Description;

- Existing Environmental Condition;
Environmental Impact Assessment;

- Mitigation Measures and

- Monitoring Programs.

1.2 PURPOSE OF STUDY

The purpose of the study is to prepare and-submit and Environmental Impact
Assessment Study (EIA) report to the OEPP to be approved for construction and operation of
the Laem Chabang Power Plant.

The specific objectives of the study are as follows:

(1) To investigate the study area within 5 km. around the project vicinity which
would be directly and indirectly affected by the implementation of the proposed project.

(2) To charactetize and describe the physical, biological, human use and quality of
life aspects that would affect and/or alternate project design, project cost and benefits.

VPKENV/REZ0221/1233/REEH Page 1-1
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(3) To identify the principal changes of the environment that may be reasonably
expected as a result of the project implementation.

(4) To evaluate and predict the short and long-term impacts of the proposed
project upon the environmental resource and values, include also definition of the degree of
significance and magnitude of the predicted impacts.

(5) To make recommendations for short and long-term measures including
alternatives to prevent or mitigate the adverse effects and/or maximize the positive results of
the proposed project.

(6) Based on the investigation results, recommend the appropriate environmentai
monitoring programs of the proposed project during project construction and operation.

1.3 SCOPE OF WORK AND METHODOLOGY

In conducting this EIA study for each environmental parameter, the following
sequence of work has been followed:

{1) Data collection (all baseline data as needed including those obtained from other
studies in the project area, literature review, field visits, field surveys, interviews, etc.). Such
data covers all the affected areas around the proposed power plant site hereinatter called the
“power plant site” as sumrmarized in Table 1.3-1.

(2) Conducting detailed field data collection including field reconnaissances and
field sampling, surveys.

(3) Analysis of collected data and description of past/existing environmental
canditions of each parameter and projection of possibie future conditions without the project.

(@) Detailed review of the project features and all facilities, eg., pollution control
systems and measures, staged pians and alternatives, operation plans etc.

{5) Mathematical modeling of parameters concerned particularly those of air quality
corresponding to the operation plans of the project.

(6) Based on results in (3), {4) and () above, the impacts will be evaluated under
conditions of {a) normal operation, (b) unusual operation and {c) emergency case, for each
environmental parameter. :

(7) Recommendation for mitigation plan to minimize adverse impacts and
concurrently, increased beneficial effects due to project establishment.

(8) Recommendation of overall program for monitoring of environmental
impact/benefits including cost estimation of monitoring program.

VPK/ENVHE20221/1233/RED3L Page 1-2
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CHAPTER 2
PROJECT DESCRIPTION

2.1 BACKGROUND OF THE PROJECT

Laem Chabang Power Co., Ltd., incorporated Fortum Power and Heat Oy (Fortum)
Co., Lta., and based on 1996 feasibility study. The concepts for power plant application is
selected according to the proposals of the prospective contractors and turbine supplier in
Thailand. The investment cost estimates about 3,200 million baht. The power plant
configuration comprises, i.e., two gas turbines, two heat recovery steam generators and one
steam turbine. The concept is called CCGT {Combined Cycle Gas Turbine) power plant. The
total process heat production will be approximately 12% of total fuel consumption.

2.2 SITE LOCATION AND PLANT LAYOUT

The Laem Chabang Facility will be located at Laem Chabang Industrial Estate in
Chonburi Province (Figure 2.2-1 and Photo 2.2-1). The power plant will permanently occupy a
11.37 rai as shown in Figure 2.2-2. Appioximately 8.30 rai of land bordering the site to the
south and west will be utilised during construction of the plant for temporary lay-down of
construction machinery, equipment etc., but not for construction workers housing.

The site is currently vacant, flat land closed to the Wastewater Treatment Plant in
the west and on the south by the Asahi Somboon Plant.

2.3 PROJECT SCHEDULE & STAFFING

Laem Chabang CCGT power has been started on the early of 1997 for pre-
engineering 4 tendering and construction works will be started in January-February 2000. The
- construction period will be 18 months and test runs will be held in May-June 2001. The project
schedule will be shown in Figure 2.3-1. Staffing during construction is maximum 250 persons
(and average 100 persons) and when the plant is operated the organization of man power as
shown in Figure 2.3-2 is 45 persons.

2.4 PROJECT DESCRIPTION
The power plant will be consisted of:

{1} Two 44 MW Gas Turbines {GT}.

{2) One 46 MW (gross) Condensing Steam Turbine (ST) as follow:
® 9 bhar {a) process steam extraction (max 50 t/hr)
® inlet conditions 60 bar {a), 514 °C
¢ Condenser pressure 0.096 bar (a) without steam extraction
® inlet 33 °C, outlet 40.31 °C

VPK/ENV/RE20221/1233/RE032 Page 2-1
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(3) Two Heat Recovery Steam Generator (HRSG} of stork or equivalent

The capacity of power plant are as follow:

® Maximum capacity : 134 MW
® Peak load capacity : 126 MW

® Base load capacity : 100 MW

The technical data and specification of equipment and condition of production for
Leam Chabang Power Plant as shown in Table 2.4-1 (detailed as presented in Appendix A).

Table 2.4-1

TECHNICAL DATA FOR LEAM CHABANG POWER PLANT

" Condition-

- Ambient temperature

- Barometric pressure mbara 1,009 1,009 1,009
- Relative humidity % 78 78 78
- Gas turbine generators output MW 86.88 86.88 66.58
- Steam turbine generators output MW 4714 33.64 35.10
- Gross eiectrical output MW 134.02 125.62 i00.68
- Auxiliary power consumption MW 2.96 3.56 3.49
- Net electrical output MW 131.06 121.96 97.19
- (as turbine fuel consumption (LHV) MJ/s 281.18 281.18 233.33
- Gross plant heat rate MJ/MWh 7,653 8,064 8,343
- Net plant electrical efficiency % 46.61 43.37 41.65
- Export steam flow T/h 0 50 30

2.4.1 Raw Materials

The principal raw materials to be used by the project will include natural gas
(primary) and diesel oil (backup) treated wastewater and water treatment chemicals.
Descnptions of the used and storage of these raw materials are set forth below. (as presented

in Table 2.4-2)

VPK/ENV-REZ0221:1233/RED32
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TABLE 2.4-2
RAW MATERIAL FOR LEAM CHABANG POWER PLANT

"~ Raw: Ma_tari‘s'tl-{; :
1, Fuel : )
» Natural gas (primary) PTT 28,000 m*/ar {Base load)
« Diesel Oil (Back-up) Thai Qil Refinery -
2. Water Usage )
* Water supply - Waste treatment of Leam Chabang 180 m*/hr
Industrial Estate.
s Retumn condensate - Factories used stearn. 25 m'/hz

Natural gas and distiliate fuel oils will be used for combustion and supplemental
firing of exhaust gases. Individual natural gas and fuel il lines will be provided to each gas
turbine. Two additional natural gas branch lines will be connected to the Heat Recovery Steam
Generator (HRSQ) duct burmners to accommodate supplemental firing.

The fuel specifications and storage requirements for natural gas and diesel oil are
presented below:

24.1.1 Natural Gas

The natural gas will be provided by the Petroleum Authority of Thailand (PTT),
which will transport the gas up to the site boundary via a 12 inches of pipeline diameter the
length of pipeline alignment is about 5.5 km. PTT will be responsible for the design -and
permitting of the gas transmission system up to the site boundary.

The alignment is started by branching from 28" diameter natural gas pipeline of
Thai oil refinery plant at Sriracha. The alignment diagram is shows in Appendix B.

The following constituents for natural gas are derived from a chromatographic
analysis included in a PTT sales gas composition summary report dated March 10, 1997

(1) Gas Analysis

{a) Chromatographic Analysis

Components:(Mola% ,

C. Methane 75,195 75.010 74.960 75.065
C. Ethane 6.425 6.465 6.490 6.460
C. Propane 0.420 0.450 0.495 0.455
IC, Iso Butane 0.010 G.010 0.010 0.010
NC. Normal Butane 0.010 0.010 0.010 0.010
IC. Iso Pentane 0.045 0.050 0.045 0.047
NC. Normal Pentane 0.030 0.030 0.030 0.030
C. Hexane Plus 0.010 0.010 0.000 0.007
CO. Carbon dioxide 15.540 15,5750 15.625 15.638
M. Hitrogen 2.315 2.2156 2.335 2.288

Total 100.00 100.00 100.00 100.00

VPRENY:RE20221/1233/REDSZ . Page 2-8
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{b) Heating Value (HHV)

(Btu/cu.fi.) 876.3116 876.1200 876.5070 876.3128
kI/kg 43410 43400 43420 43410

(¢} Specific Gravity

kg/Nm” 0.7522 0.7544 0.7539 0.7535

(d) Moisture Content

(Lbs/MMSCEF} 0.37 0.42 0.52 0.44

The gas consumption for this power plant is 3.66x10° mgfyear (at 30-32 °C,
92-23 bar). There will be no storage of natural gas at the plant, as continual supply will be
available from the PTT pipeline to the project site.

2.4.1.2 Diesel 0Oil

The distillate oil will be used in the combustion turbines as start up fuel and as a
back-up fuel in the event that natural gas supply is interrupted. The fuel oil composition
{percent by weight) is presented below:

Parameter Value
- Sulfur content } 0.05% wt
- Ash content } 0.08% wt
- Specific gravity 0.81-0.87 @ 15.6/15.6 °C
- Pour point 10 °C max.
- Viscosity 1.8-4.1 cStat 40 °C
" - Cetane number {047
- Calculated Cetane index $ 047

Diesel oil which is stored in carbon steel tank. It is used in case of start-up
and emergency.

The back-up fuel tank is carbon steel SA 283 grade C. (American Society
Mechanical Engineer Standard). The characteristics of back-up fuel tank are described below:

Height: 5.0 meters.
Diameter. 23.0 meters
Capacity: 2,000 m’ :

Retention walls of the project is made of 100% concentrate concrete which is
able ic store 100% of leakage. The capacity of this storage is about 2,000 m® with dimension
about 25x25x3.2 m., fuel consumption of power plant in each condition as concluded in Table
2.4-3

\"PK/ENV/RE20221/1233/REDA2 Page 2-9
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TABLE 2.4-3
FUEL CONSUMPTION OF POWER PLANT

.Conrditiont"_ ? r
- Test run .
- Start-up 373,495 No use
- Peak load © 809,640 No use
- Base load 672,000 No use

For emergency, the diesel cil consumption for each usage is 600 malday for 3
day maximum.

2.4,1.3 Major Hazard Assessment for Fuel
(1) Natural Gas

The approaches for assessment of the scenarios were selected from the
recommended method presented in the World Bank Technical paper “Techniques for Assessing
Industrial, Hazards a Manual (Technica, 1990)". Flammable gas event tree (as shown in Figure
2.4-1) was empleyed in the approaches for hazard assessment of natural gas leakage. A set of
release cases was considered at Metering Station which located in front of project.

The WHAZAN model was used to célculation and assessment. From Figure
24-1, Jet fire was selected because of non-instantaneous release. The jet fire mode! will be
employed in estimating thermal radiation effects from a particular point in the flame to a
receptor at distance. The maximum distance at 37.5, 12.5 and 4 kw/m’ are 140.9, 179.6 and
257.6 meter. respectively. The Table 2.4-4 shows the distance of radiation flux from & particular
point inn the flame to a receptor for 100% pipe leak. The impact from the heat radiation covered
area of project and idle land of M.M.C Sitthiphol Co., Ltd.

The detail about risk assessment of natural gas leakage and mitigation
measures will be shown in EIA Report of natural gas pipeline.

TABLE 2.4-4
THE DISTANCE FROM THE CENTER OF THE JET FIRE

AT RADIATION FLUX (METER)

Incident Flux (kw/m’)-

375 140.9
128 179.6
4.0 2578

UPKENV RE20221.1233/RE032 K Page 2-10
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(2} Diesel Qil

The assessment of major hazard of the back up fuel tank is assessed by
flammable liquid event tree of World Bank Guideline. (as show in Figure 2.4-2) The assessment
results of major hazard of the back up fuel tank are described below:

In case of pool fire, the heat radiation radius of 37.5 KW/m’ will cover 2.54 m. It
can damage to process equipment and 100% of pecple will be lethal in 1 minute (Table 2.4-b
and 2.4-6). At 25.0 KW/m® of heat radiation, the radius will be 3.11 m. This heat radiation level
will ignite wood at indefinitely long exposure without the flame and the people who live in this
area within 1 minutes will be 100% lethality and significant injury in 10 second. For 12.5 KW/m”
of heat radiation, it will ignite wood with a flame, the people who live in this area will be 1%
lethality in 1 min. The heat radiation of 4.0 kW/m’® will cause pain if duration is longer than 20
second but blistering is unlikely. However, the project has prepared a bund wall to keep the oil
in case of leakage to minimize the impact to the plant and communities nearby.

TABLE 2.4-5
DAMAGE CAUSE TYPE AND INCIDENT FLUX

 Incident Flux. |
375 Damage to process equipment 100% lethality in 1 min
1% lethality in 10 sec.
25.0 Minimum energy to ignite wood 100% lethality in 1 min
at indefinitely long exposure Significant injury in 10 sec.
without the flame
12.5 Maximum energy o ignite wood 1% lethality in 1 min
with a flame; metals 1™ degree bum in 10 sec
40 - Causes pain if duration is longer than 20
. sec but blistering is unlikely
16 ° . - Causes no discomiort for long exposure
TABLE 2.4-6

THE DISTANCE FROM THE CENTER OF THE POOL FIRE
AT RADIATION FLUX (METER), TOTAL RUPTURE

Incident Flux o D:stance from Center of
(kW/m) g 'V'f"-Pool Fire: (m}
37.50 2.54
25.00 311
1250 4.40
40 ' ' 7.78

v PICENV/REZ0221/1233/REDIZ . Page 2-12
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2.4.1.4 Water Supply

The total maximum water consumption of the power plani is 205 m/hour. Water
supply (180 m’/hour) will be bought from the water network in Laem Chabang Industrial Estate
with average charge of this raw water at 11 BHT/m’ and additional treatment charge for the
demineratization at 6 BHT/m' and return condensate wilt feed back with value of 25 m/hr.

The analysis of the water from the wastewater treatment is as follows:

Chemical Properties (mg/l)

Total solids : 33
Tota! hardness as CaCQO, 32
Carbonate hardness 95
Non-carbonate hardness 235
Alkalinity 95
Magnesium 42
Total iron 0.33
Manganese 0
Residual Cl, <0.2
Chlorine 435
Sulfate 193
Physical Properties

PH 7.6
Turbidity (NTU) ' :
Color (Pt-Co} <5
EC ' 133

2.4.1.5 Chemical Usage

Some chemical subtances are used in demineralization plant and in cooling tower,
as well as used for turbine and HRSG cleaning. The detail§ are as follow:

Chemical Substance y ,. = Utihzat.wn :~ S QuantltY (@Dnﬁ:ear;_);. :
- Hydrochloric acid (HCD - Raw water &eannent 98.0
- Sodium Hydroxide (NaOH) - Raw watel treatment 72.0
- Chlonde - Eradicate algae and rmicroorganism in 100
ceoling tower '
! . Chemical for remove leaning chemical | - Turbine and HRSG cleaning 2.0

These chemical substances will be stored in the project area for about 25% of yearly
Jemand. The storage tanks will be located in a specific area with some tanks for overfiowed

and eakage collecuons.

wPK-ENV, RE20223:1233°RE032 Page 2-14
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2.4.2 Product

The Laem Chabang CCGT power plant will generate electricity and steam for sale
-and delivery to governmental and commercial customers.

2.4.2.1 Electricity

The power plant will deliver 130 MW of electricity to EGAT for use in the national
electricity supply network for the plant in Laem Chabang Industrial Estate.

2.4.2.2 Steam ‘,

The Laem Chabang CCGT Power Plant will supply fifty (50) tons per hour (peak) of
low pressure steam (9 Barg) steam to the local steam hosts.

2.4.3 - Production Process:

Electrical power and steam for export will be produced by a combined cycle power
plant configuration.

The Laem Chabang Facility combined cycle configuration will consist of two
combustion turbine generator units with the exhaust from each unit producing steam in two
heat recovery steam generators (HRSG). The steam from the HRSG will provide high pressure
steam to a single steam turbine generator unit, from which low pressure steam is extracted for
use as process steam. The project includes supplementary-fired HRSG which are fired only to
increase steam production rates as needed to meet capacity requirements. Steam turbine
bypass and blanking plates will be provided to allow the plant to operate without the
electricity turbine unit and continue to produce steam when the steam turbine is down for
maintenance. A summary of the process is shown in Figure 2.4-3.

The Facility will be fired primarily with natural gas (fuel oil as a back-up). The
facility will be capable of delivering at least 130 MW to the utility and retail customers while
delivering up to 50 tons/hr of process steam at 9 barg (135 psig) with the aid of supplementary
inng.

The principal components of the power generating system and associated processes
and systems are described as foliows:

2.4.3.1 Gas Turbine Generator

The gas turhine has a 17 stage compressor, the design of which is based upon
eartier successiul General Electric gas turbine compressors. The compressor rotor consists of
‘ndividual discs for each stage. and are connected by through bolts.

VBK, ENV. RE20221,1230/RE0S2 Page 2-1b
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All turbine stages utilize precision cast, segmented nozzles, which are supported
from the stationary shrouds. This arrangement removes the hot gas path from direct contact
with the turbine shell.

The gas turbine unit casings and shells are splited and flanged horizontally for
convenience of disassembly. Compressor discharge air is contained by the discharge casing
and turbine shell. The 10 combustion casings are mounted from the discharge casing.

Axial Compressor

The axial flow compressor section consists of the compressor rotor and the
enclosing stator casing. Mounted from the casing are the 17 stages of compressor balding, the
inlet and the exit guide vanes.

The compressor air is compressed in stages by a series of alternate rotating (rotor)
and stationary (stator) airfoil shaped blades. Comnpressed air is extracted from the compressor
for turbine cooling for bearing sealing, and for compressor pulsation control during startup and
shutdown. '

Combustion System

The combustion system is provided for Low NO, operation based on steam
injection. This system also includes the fuel nozzies, spark plug ignition system, flame
detectors, and crossfire tubes. Hot gases, generated from burning fuel in the combustion
chambers, are used to drive the turbine.

High-pressure ajr from the compressor discharge is directed around the transition
pieces and into the annular spaces that surround each of the 10 combustion chamber liners.
This air enters the combustion liners through small holes and slots that cool the liner, and
through other holes that control the combustion process. Fuel is supplied to each combustion
chamber through nozzles designed to disperse and mix the fuel the proper amount of
combustion air within the liner.

Discharge air from the axial-flow compressor flows forward along the outside of the
combustion line. as guided by the flow sleeve. The combustion system fulfills demands for NO,
emission level with steam injection for gas and liquid fuel combustion. Combustors are
conceived for natural gas. In the normal mode of operation, the natural gas is premixed with
air before entering the combustion zone. The role of the premixing is to obtain an homogenous
mixture of fuel and air within an equivalent ratio of 0.7 (1 is a stoichiometric ratio). In the
conventional mode of combustion with a diffusion flame, fuel is injected into a turbulent mass
of burning fuel and air, there are regions of a wide range of equivalent ratios. The high
squivalent ratio regions will lead 1o high combustion temperature generating high NO, level. In
-he prermx mode, all regions are similar and combustion occurs at a much lower temperature
aenerating consequently less NO,.

Spark Plugs

Combustion is initiated by means of the discharge from two high voitage, electrode
spark plugs. At the time of firing. a spark at.one or both of these plugs ignites a chamber. The
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remaining chambers are ignited by crossfire through the tubes that interconnect the reaction
zones of the rernaining chambers.

Ultraviolet Flame Detectors.

During the startup sequence, it is essential that an indication of the presence or
absence of flame be transmitted to the control system. Four flame detectors are installed in
four different combustors. The detector consists of a small gas filled tube with two closely
spaced electrodes. An electronics package containing a power supply applies a high DC
voltage across the electrodes. When ultraviolet {(UV) radiation is present, it causes a discharge
within the tube, which results in a cumrent pulse and discharge of the power supply. The
power supply recharges and the discharge process continues to repeat as long as the UV
radiation is present. The presence of flame is determined by the electronics package which
measures the pulse frequency, and relays the flame condition to the gas turbine control
system. The “FAILURE TO FIRE" or “LOSS OF FLAME" is indicated on the annunciation.

Turbine

The tree stage turbine section is the area in which the energy contained in the hot
pressurize gas produced by the compressor and combusion section is converted to mechanical
energy.

2.4.3.2 Heat Recovery Steam Generator (HRSG)

Each of two identical/outdoor/unfired/horizontal/natural circulation HRSG is installed
in line with each one of the both gas turbines of the cogeneration piant.

The HRSG includes an horizontal single pass gas flue in which the various heat
- exchanger tube banks are arranged vertically, to recover the exhaust heat of the gas turbine.

The exhaust gas successively passes through the following components:

- Inlet duct

- HP superheater

- LP sugperheater

- HP evaporator

- HP1 ‘economizer

- LP evaporator

- - HP2 economizer / LP economizer
- LP deaerator - evaperator

- Condensate preheater

- Exhaust stack

Fach of the heat exchangers consists of medium diameter finned tubes with spiral
fins, high frequency welded.

Water circulation in the evaporator is maintained by the natural buoyant forces of

the sieam.
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The produced HP and LP steam from both HRSG is used to feed the two stages of
the common steam turbine on a base load operating condition and at full power generation.
The plant is also designed to be able to generate process steam taken from both the boiler HP
superheated steam outlet pipe and-also from LP steam outlet pipe. At normal operation process

steamn is produced from the extraction of steamn turbine. A flue gas bypass inserted between '

gas turbine and HRSG would permit a single mode operation {optional). Both HRSG are

identical and designed in an horizontal and outdoor configuration. {Detailed Configuration is

shown in Figure 2.4-4).

The pieceé of equipment are guite standardized. However, the HRSG design must
provide sufficient flexibility to meet project requirements.

The main constraints are as follows:

The HRSG are to be designed for gas turbines burning natural gas as normal
fuel (FOD # 2 may also be burnt in the gas turbine as a back up/emergency fuel
no more than a few weeks a year).

The start-up time of a gas turbine is very short and the associated HRSG must
not impede the gas turbine load rise.

The load swings of gas turbine can be frequent and rapid giving concommittent
variations in exhaust temperature; this obviously affects the characteristics of
the produced steam

The back pressure at the gas turbine outlet (and thus the pressure drop in the
HRSG) must be as low as possible. A gas turbine looses roughly 1 percent of its
capacity of every 100 mm water of back pressure. The HRSG which has very
large heat transfer surface due to the small differences between the flue gas and
the water-steam circuit temperatures, must nevertheless also fulfil its pressure
drop criteria.

HRSG circulation is maintained by the natural buoyant forces of the steam.
Buoyant forces are greatest in tubes where the heat flux is highest. Water flow
is thus strongest in areas where it is needed the most. A pump and the
necessaly controls are not required and electric power is conserved.

In-let tube amrangement is utilized to provide optimum heat transfer within the
gas side pressure drop restrictions of the system and provide lanes for effective
sootblowing should it be required in the future (not supplied).

Tube diameter and spacing are selected to provided optimum heat transfer in
each tube bundle, strong cooling of superheater tubes and effective fluid

~ velocities in the economizers. Good tube diameter and spacing also assures

excellent flow distribution across the face of the superheaters and economizers.
In superheaters, good flow distribution reduces the possibility of hot spots,
while in economizers it reduces the possibility of partial steaming.
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® [ntermediate tube supports wil be included to eliminate excessive tube
vibration and longitudinal baffles will be used to eliminate audible acoustic
resonance where necessary.

® The HRSG is fully drainable.

® The equipment will be designed for UBC seismic zone 1, 35 m/s wind speed
and as non essential facility.

Inlet Transition Duct

The inlet transition duct leads from the gas turbine silencer outlet flange %o the first
exchanger tube bank. The duct is constructed with a cold, gas tight outer casing that is
reinforced with exterior stiffeners. The casing is internally insulated and covered with a floating
inner liner to protect the insulation. The inlet transition duct ships as shop assembled boxes.

" HP Superheater

Tube diameter, spacing, and flow circuiting of HP superheater are carefully selected
to provide good flow distribution and strong cooling of the superheater tubes.

The HP superheater is spilt into two sections (arranged in series relative to the
exhaust flow) for the location of an “interstage” spray water type desuperheater in order to
provide good steam temperature control, maximize cooling of the hottest tubes and insure
complete evaporation of the spray water. One of the two sections is also located upstream the
duct burners first cooling the flue gas so as to peimit as higher duty from the burners.

HP Evaporator.

The HP evaporator is a vertical tube, natural circulation steam generator. Vigorous
circulation and strong cooling of the tubes are insured by the use of large diameter external
risers and downcomers.

The evaporator tubes are connected to small headers. This design permits
inspection of the tubes and allows mechanical cleaning of the tubes in the event of a water
quality problem.

Remote HP Steam Drum

The steam drum contains primary inertial separators and secondary scrubher
separators for steam/water separation. The drum internals also include separate distribusion
headers for feedwater and continuous blow-down collector.

HP Economize

The tube diameter, spacing, and flow circuiting of the HP economizer are carefully
selected to provide good flow distribution and effective water velocities, Special care is taken
10 minimize the effect of any steam bubbles generated during start-up or upset conditions. The
aconomizer is so designed to avoid steaming during normal operation and no dry operation is

foreseen.
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Deaerator - Evaporator

The deaerator evapcrator is a vertical tube, natural circulation steam generator
which provides with LP stearn the deaerator/feedwater tank for degasification and water
preheating. Vigourous circulation and strong cooling of the tubes are insured by the use of
large diameter external risers and downcomers.

The evaporator tubes are mainfolded into 8 diameter headers. Individual tubes are
welded into the heater holes. An intermittent blow-down is located in the lower header and
may also be used as a drain. The evaporator is vented through the steam drum.

Qutlet Transition Duct {Stack Breaching)

The outlet transition duct leader from the deaerator-evaporator outlet to the exhaust
stack inlet. The duct consists of a gas tight casing that is reinforced with structural stiffeners.
It is not insulated but includes personnel protection in areas where there is access. This
personnel protection is shipped loose for field installation by the erection contractor to avoid
damage during shipment.

Exhaust Stack

The heights of the stacks will be 40 metres which is 2.5 times the height of highest
building on the site. All personnel protection, platforms and ladders will be shipped loose for
installation in the field by the erection contractor. ‘ :

2_.4.3.3 Siteam Turbine

This unit consist of axial exhaust, condersing turbine with two extractions designed
for high operating efficiency and maximum reliability.

The HP steam from the HRSG enters to the HP turbine through the HP stop valve,
HP control valve. The steam flows through the HP impulse blading, thereby producing power
by decreasing its pressure and temperature, and then enters to the LP blading.

The LP steam from the HRSG enters to the turbine casing through the LP stop
valve, LP control valve, and LP inlet pipe. The LP steam is mixed with the HP turbine exhaust
flow in the casing. The steam flows through the LP blading and the exhaust cone, then to the

condenser.

The low pressure element in cooperation with high efficiency blading, diffuser type
exhaust. and mproved exhaust hood design, has resulted in a significant improvement in
turpine heat consumption.

Turbine Components
Blading

The blade path includes the single flow impulse blading in the high pressure
vart and the single flow reaction blading in the low pressure part.
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- Rotor

The turbine rotor is machined from a solid alloy steel forging with excellent
creep rupture strength, high tensile strength with excellent ductile quality. The rotor has a
trust balance position which provides good thrust balance opposed to the blade reaction force.

- Casing

The structural shape of the casing and the support method are carefully
-designed to obtain free but symmetrical movement due to temperature changes and thereby
reduce t¢ a minimum the possible of distortion.

The complete casing is made in two section, the high pressure section being
of cast steel and the low pressure section of steel plate. Each section is split in the horizontal
plane through the axis to form a base and cover.

- Bearings

The turbine has two (2) journal bearings and one (1) thrust bearing of the
forced, tubricated type.

- Turning Gear

The turbine has a turning gear to maintain the good condition of the rotors
while the turbine is shut down. The turning device is provided with all necessary provisions
for automatic turning gear engagement and disengagement. '

- Gland Steam Controller

The purpose of the gland steam controllers is to control sealing sieam at a
constant pressure to the turbine glands throughout the starting, operation and shut down of
the steam turbine.

- Gland Steam Condenser

The steam and air mixture leaving the cuter gland of the turbine is introduced
into a surface type gland condenser, which has an exhauster fan. The gland condenser is
. cooled by the condensate flow.

- Drain System

The most important thing in turbine operation in to never introduce water into
‘he turbine. Therefore, drain systems before the stop valves and control valves are provided. In
addition. a drain systern is also provided for moisture which may be produced in the turbine at
start-up or low load.

~ VPR/ENV/RE20221/1233/RE0T2 Page 2-23




~ EIA of Laem Chabang Power Plant Project _ . ) Final Report

2.5 POWER REQUIREMENT AND SOURCE OF POWER SUPPLY

Black start capability for the combustion turbines will be provided using Electrode
Spark Plug Starter. Once operating, the piant wil provide its own electric energy. And
emergency diesel engine generator will also be on-site to provide power for black start and

_ plant shutdown.

An auxiliary diesel engine generator will also be on-site to provide power for critical
loads during “black starts”. This diesel engine generator will be capable of operating
continuously on fuel oil. A fuel oil tank designed for 3 days full load capacity.

2.6 WATER SUPPLY

2.6.1 Raw Water Supply

The tap water from water network will supply water 180 m'/hr. By steam product 0
the other plant near the project, the condensate fed back for reuse about 50% will supply to the
project polishing condition for raw water storage tank in quantity 25 m’/hr. Ali the water from
raw water supply will be used primarily for:

Steam production
- Fire protection
- Sanitary purpose -
- Cooling Tower and

Cleaning

The detail of water mass halance is shown in Figure 2.6-1 and Table 2.6-1. The

characteristics of water supplied from the industrial estate wastewater treatment is shown in
Table 2.6-2.

The project will purchase approximaiely 180 m*hr from water network and reuse
condensate 25 m'/or from (process) steam production for the creator site plant. The total water
consumption of this project is 180 m/hr (not included condensate reuse water).

2.6.2 Cooling Water Supply

The system consists of a wet cooling tower made of concrete or wood/metal balks,
three 50% capacity vertical wet -pit circulating water pumps, piping and accessories. The
system rejects the waste heat to the atmosphere by evaporation. The cooling tower will be a
mechanical counter or cross flow type. The vertical, wet pit, circulating water pumps will
supply cooling water to the condenser.” Heated water from the condenser will be returned to
the cooling tower through the circulating water pipe. Treated water will reptace cooling water
lost due to evaporation, blow-down, and cooling tower drift. The cooling tower system transfers
heat reflected from various unit equipment heat exchangers to the circulating water system.
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TABLE 2.6-1
WATER MASS BALANCE

Water Input

Water Network Raw water storage tank 180
Return Condensate 75% from Steam | Polishing conditioning 25
Total 205

Water Qutput

Cooling Tower + Evaporation loss 109.5
+ Blow down 200

Office ‘ : " Sanitary 05
Demineralization Plant Neutralizing pool drain 10.0
HRSG + Blow down 5.0
» Process steam 50.0
Total 206.0

TABLE 2.6-2

RAW WATER CHARACTERISTIC

P

Total Solid
Total Hardness (CaCO,)
Carbonate Hardness
Non-Carbonate Hardness
Alkalinicy

Magnesium

Total Iron

Manganese

Residual Cl
Chiorine
Sulfate

‘Phiysical Propert

PH
Turbidity (NTU) -

Color (Pt-Co) <b
| EC 133
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Condensate quality water will be circulated in a closed loop by CW pumps. The water will be
routed from the pump discharge, through various equipment heat exchangers and then back to
the cooling tower pit. Normally individual equipment heat exchanger flow wiil be manually
controlled by a balancing value in the heat exchanger discharge pumping. The exceptions will
be equipment requiring more precise temperature control associated with the steam turbine.

Water consumption for cooling water system will be 129.5 m’/hr., which consist of
109.5 m*/hr evaporation loss and 20 m’/hr blow-down water.

2.6.3 Water Supply for Office

Water consumption of office will be 0.5 m/hr .

2.6.4 Demineralized Water for HRSG

~ Watér supply from storage tank is feeded to demineralization unit at flow rate with
value of 50 m/hr. after that, demineralized water will be sent to tank with flow rate of 40
m/hr. The demineralized water will be feeded to HRSG with value of 65 m'/hr produced sieam
with flow rate of 50 m’/hr and generated blow-down with value of 5 m/hr.

2.7 AIR POLLUTION CONTROL

Air pollution will be generated by combustion process in the combustion turbine,
and to a lesser extent by HRSG duct burners, a small emergency diesel generator and diesel
starter motors. The major emission point service will be the HRSG exhaust stacks, with minor
emission occasionally originating from the diesel starter motor and small emergency generator
exhaust stack. The HRSG stack exhaust velocity will be about 25 m/sec at 110 °C.

All air pollution emission from the project will fully comply with the standard
recently established for power plant by the Ministry of Science, Technology and Environment
{Appendix C), so the expected emission rate of regulated pollutants are the same as rate of
standard.

Sulfur dioxide (SO,) emission will be controlled by utilizing low sulfur fuels. Similarly,
the utilization of NG and distillate oil in conjunction with the high efficiency combustion
turbine technology will serve to minimize particulate matter {PM) ernissions. Carbon monoxide
(CO) emission will be controlled by a good combustion method.

In order of control the levél of emission from the project, the combustion turbine will
be equipped for steam injection to reduce thermal NO, formation during combustion.

Steam injection has some advantages, such as:

«  More straignt forward construction of combustors.
«  Lower operation maintenance costs.
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¢ Steam injection is more energy efficient than water injection.

s [If water injection is used, the gas turbine needs more maintenance.

o Flexibility in operating the plant over 9 wider load range (industrial customer
have varying load profiles) makes it possible to sell additional steam and/or power to customer
at very competitive prices.

s  Excess steam is available.

s 20 bar steam is available if steam injection is used. This can be sold to one
prospective customer to reduce the emission in the area even further.

Table 2.7-1 presents the specification of exhaust air from stack and expected
emission rate from the plant.

TABLE 2.7-1

CHARACTERISTIC AND EMISSION RATE FOR LAEM CHABANG POWER PLANT

ckifl o ack
§§» S
1. Characteristic of stack
- Heaght m. 40.0 40.00 -
- Velocity m./sec. 25 25.0 -
- Exit temperature K 383.0 383 -
- Diarneter m. 2.76 2.76 -
- Flov. rate Nm'/sec ' 45.4 454 -
2. Emission Rate
2.1 Natural Gas
- NO, as NO, g/sec (ppin) 10.10 {108.0) 10.10 (108.0) 120 ppm
- TSP g/sec (mg/m’) 2.45 (54.0) 2.45 (54.0) 60 3N./ALLA.
- 80, . g/sec (ppm) - - _ 20 ppm
2.2 Diesel Qil (Start-up/emergency)
- NO. as NO, g/sec {ppm) 15.10 (162.0) 15.10 (162.0) 180 ppm
- TSP g/sec (rng/mg) 490 (108.0) 490 (108.0) 120 un/aUA.
- 80, g/sec (ppm) 45 (35.46) 46 (35.46) 640 ppm

Remark : - Sulfur content of diesel-oil is 0.05% W/W.
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2.8 | WASTEWATER TREATMENT

The following wastewater will be effectively treated in the wastewater treatment

plant:

Cleaning fluids of the gas turbine and compressor

Wastewater containing oil {Gas and steam turbine oil drains)

Wastewater from the make-up water demineralization plant (neutralising pool
drain)

Wastewater from the chemical cleaning of boilers

Sewage water from personnel facilities.

Contaminated return condensate from process

2.8.1 Treatment of Cleaning Fluids

The treatment of wastewaters are required for off-line cleaning (Approximately 2.5
m'/time). On-line cleanings are made typically 2-5 times/week. No wastewater is formed from
on-line cleanings. The water may be contaminated with oil and detergent. The detergent used
is choice of the O&M supplier. Biodegradable detergents are available these days, which

leaves only the oil contamination. If the wash water is passed through an oil/water separator,

the water can be dumped into the neutralization basis, while the oil waste can be collected in
a special tank for periodic removal to an off-site disposal a treatment facility. The gas and
steamn turbine oil drains are also collected in the same tank for periodic removal.

In this treatment the regeneration wastewater is treated in the following way:

Mechanical filtration of the regenerated wastewater. In this phase all solid
particles are remaved out of the wastewater.

Gravity separator for removal of free cleanings fluids and sclids

Air flotation unit

Sorption filter containing activated carbon.

The petroleum based cleaning fluid is filtered and collected in drums for disposal by

burning.

2.8.2 Treatment of Wastewaters Conditioning Oil

Waters contaminated by oil are treated at the oil separation plant. The design
capacity of the plant is 10 m'/h. The oil content of the treated water is <0.1 mg/l.

The twreagment plant for oil contaminated water includes:

Gravity separator for removal of free oil and solids -
Air flotation unit

e Sorpuion filter containing activated carbon
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The separated oil is collected in drums for disposal by burning. The activated
carbon is also disposed by burning.

2.8.3 Wastewater from the Demineralization Plant

Demineralization plant produces make-up water for HRSG (Heat Recover Steam
Generator) to provide steam for the steam turbine. The plant has been designed to be capable
of producing demineralised water of the quality and quantity required for the steam plant
operation when treating tap water and water from the wastewater plant supplied from the
water spur pipe lines.

The average consumption of demineralised water is estimated at maximum 50 t/h.
With a 7,008 h/year annual peak capacity utilisation time of the power plant, the annual
consumption of demineralise water is approximately 350,000 t/year.

The demineralization plant uses hydrogen chloride HCL and sodium hydroxide
(NaOH) as regeneration chemicals. The annual consumption of HCL is estimated at 98 ton/year
and the consumption of NaOH at 72 ton/year.

Wastewater volume: The peak flow rate is 10 m’/h and continuous flow rate of
regeneration wastewater out of water demineralization plant is about 2.5 m'/h.

Wastewater from the water treatment plant is discharged into the neutralization
basin to the passing channel. Wastewater quality will satisfy the industriai effluent standard as
followed:

e (| _ 19 mg/l

® Na 1.17 mg/]
® Other salts dissolved 2122 mval/l

Ton exchange plant consists of two equal parallel streams with net flow rate of 25
m'/h each. Cation and anion exchanges are counter-current regenerated. Normaily two sireams
are in use daily and only one stream by nights. Both lines can be run simultaneously. Plant
includes chemical storage tanks dosing and dilution equipment for automatic regeneration and
neutralization of the regeneration wastewater. Water treatment plant has a separate automatic
system, which is connected to the main automation system of the power plant.

Rach streams consists of:

Pressure sand filter (SF)

Active carbon filter (AC)

Cation exchanger (C)

Anion exchangers (A), vessel with intermediate nozzle floor to keep the weak

resin separate from the strong anions resins

® Sandwich filter (MB), vessel with intermediate nozzle floor to keep the strong
anion resin separate from the strong cation resin

® Resin trap after MB exchanger
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® Minimum circuit pump

The sand filters remove the solid impurities from the water, e.g. by disengaging

deposits from the piping. Activated carbon filters remove the excess chlorine, which is used for
disinfection of the potable watet.

The ion exchanges remove ionic impurities. Cation exchanges remove cations, such

as Na, K, Ca, Mg. The weak resin in anion exchanger removes strong anions, as cI, SOj_
- . . o~ -
NO, . and strong resin removes weak anions, as Si0, CO3 .

Sand filters and activated carbon filters are flushed with water and air. lon

exchanges cation resins are regenerated with hydrochloride and anion resins with sodium

hydroxide.

Wastewater from regeneration are collected into neutralisation pool, where they are

neutralised, pH between 5 an 9. After neutralisation wastewater are pumped to the channel
passing by the plant.

2.84

Wastes from the Chemical Cleaning of Boilers

This water treatment system is practice the same as in item 2.8.1. All the cleaning

waters are led to the same storage tank to be treated in the same facilities. The volume of

cleaning water of boiter is approximately 2.5 maltime/year.

2.8.5

Sewage Waters from Personnel Facilities

All the sewage waters from the power plant will be led to the wastewater treatment

plant located approximately 200 m from the personnel facilities. This wastewater will be
generated about 0.5 m/hr.

2.8.6

2.8.6.1

Blow-Down Water from HRSG and Cooling Tower
There is two sources for wastewaters with no need for wastewater treatment:

® Blow-down water of the HRSG
® Blow-down water of the wet cooling towers.

Blow-down Water of the HRSG

Blow-down rate is approximately 5.0 m’/h. Guide values for the HRSG water has

been specified as follows:

® »H 9-10
e Total hardness <01 °OH
o (] <50 g/l
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Hco;
0,
il

Solids

<60
<0.02
<1
<0.5

mg/l
mg/kg
mg/kg
mg/t

The threshold limit value of NH, as nitrogen is less than 0.3 mg/l or équals 0.36 mg/l

as free NH,,.

The concentration of impurities in blow down water are always greater than the

guide values for the boiler water. Real values cannot be estimated. In any way, the content of

impurities is blow waters are lower than in the channel water passing by the plant.

The blow-down waters of HRSG are led through the cooling and neutralization tank

directly o the channel.

2.8.6.2 Blow-down Water of the Wet Cooling Towers

Tap water and water from the wastewater treatment plant are used directly for
cooling water in the wet cooling towers. In addition, the chemical dosing is used in cooling
water in order to prevent alga and other micro organism to grow on the splash surface of the

wet cooling towers. This chemical is always some kind of compound of chlorine and carmot

consider as environmental aggressive impurity.

Other concentration of the impurities coming from the raw water such as different
kind of salts are greater than in raw water. Roughly can be estimated that the concentration of
the blow down water is five times greater than in raw water. Real values cannot be estimated.
In any way, the content of impurities in blow down waters are lower than in the channel water

passing by the plant.

In practices the same impurities come from the raw water are returned through the

neutralization tank to the channel without any kind of treatment. The blow-down water

quantity is approximately 20.0 m/h.

s

2.8.7 Contaminated Return Condensate From Process

Process return condensate of poor quality will be discharged into the neutralization
basin for cooling and neutralization and thereafter to the chanal.

2.8 SOLID WASTE MANAGEMENT

Solid waste generated by the project during construction will primarily include
waste cement. lumber, steel, iron, and other miscellaneous materials. The construction

contractor collection and disposal of these waste at an acceptable landfill.

Solid waste generated during operation will include sewage sludge, normal office
residue. and spent industrial water (e.g. chemical containers, used batteries, oily rags. etc.). All
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industrial waste materials, such as waste oils, solvents, oily debris ete. (including materials
deemed hazardous) will be hauled off by a license contractor for disposal at the General
Rnvironmental Conservation Company Limited (GENCO) industrial waste treatment facility,
which will have begun operation by mid 1998, prior to the commencement of the project plant
operations.

In the exhausted resin of softener disposal by GENCO that there are delays in the
operation of the industrial waste treatment centre, such that these facilities are unable to
accept exhausted resin from the project, the exhausted resin will be returned to the supplier
for treatment and disposal.

2.10 NOISE POLLUTION / CONTROL

The combustion turbines will contribute the largest amount of noise from the
operétion of the plant. Other sources of loud noise wil be the HRSG and natural gas
compressors. Silencers will be provided on the combustion turbine inlet ducts and exhausts, as
well as on the HRSG safety vents and air ejector system vent. Both the combustion turbine
and HRSG will be equipped with noise attenuation features to assure that, under normal
operating conditions, noise emissions at the north, west and south site boundaries do not
exceed 65 dBA. The natural gas compressors will also be provided with a noise package to
limit ncise to 85 dBA at 1 m. Additionally, the entire turbine package will be housed in an
acoustical type enclosure to reduce the surrounding noise level to meet all applicable standards
for factories and worker protection.

2.11 CONTROL AND INSTRUMENTATION

The plant control will be through a Districted Control and Information System (DCS)
with a redundant data highway communication network. The DCS will be interfaced with the
protection systems provided as pait of the boiler and steam turbine and control systems
provided as part of gas turbines and auxiliaries to facilitate centralized control of the plant. The
operator will control equipment via an operator's console with interactive display capability.

The DCS will be a fully integrated, microprocessor-based system which provides
modulating control, digital control, monitoring and indicating functions for the plant systems,
including the following:

(1) Control the gas turbines and generators in a coordinated response to unit load

demands.

(2) Control the steam turbine generator, boiler ad auxiliaries in a cocrdinated
response to unit load demands.

(3) Control the balance-of-plant systems in response ic plant demands.

{4) Monitor controlled plant equipment and controlied process parameters and
orovide this mformation to the plant operators.
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(5) Provide control displays (printed logs, CRTS} for signals generated within the
system or received from input/output (I/0) wiring.

{6) Provide consolidated plant process status information through displays
presented in a timely and meaningful manner.

{(7) Provide historical data storage of minimum one week and retrieval.
The DCS will include the following major hardware components:

Termination and /O cabinets containing the wiring termination’s for process
sensing and control equipment interface and YO modules for interface of tile control
processors. ' '

® Redundani data highway to provide communication between the various
components of the DCS.

® Data link between the DCS and the proprietary protection system furnished
with the baoiler.

® Data link between the DCS and the proprietary control system furnished with
the steam turbine.

® Main control console consist of the operator work stations, and operator log and
alarm printers.

® Minimum of two operator work stations with all together minimum of four
monitors. Each operator work station comprises of one or two colour (CRT'S
{(min 20°) and a keyhoard to provide the interface between the operator and the
plant process and equipment being controlled or monitored.

® Three printers to provide the operator with a hard copy record of logs, reports
and system events.

® One video copier to provide a hard copy of CRT displays.

® One Personal Computer {PC) or equivalent as engineer's work station, including
a colour CRT, engineer keyboard, and printer to provide the interface between
the plant engineer and the plant processes and equipment for control system
tuning, system program modification, and CRT graphic display development.

® (One PC or work station based historical data storage and retrieval workstation,
including a colour CRT, keyboard, printer, and mass data storage device.

The DCS will have a functionally distributed architecture composed of a group of
similar processing units lirked to a group of intelligent visual display work stations by
redundant data highways. Each processor will be programmed to perform a specific dedicated
task for control information and data acquisition applications, all plant /O interface will be
through the termination cabinets. Sufficient number of control processor shell be redundant.
Zxact number or redundant processor is defined at a later date and depends on overall systern
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solution. Supplier shouid be prepared to a minimumn of 30% processor redundancy without
efiect on price.

The main console and the engineer's work station will be located in the central
control room. The DCS cabinets housing the control processor, /O equipment, and
termination’s will be located in an air conditioned room adjacent to the control room. The
redundant data highway will provide communications between the operator work stations, the
engineer's work station, and the other DCS cabinets.

, The DCS system will be designed to allow plant operation from any single
CRT/control station. The system will be designed with sufficient redundancy to ensure 99, 98%
availability of the DCS system. Unavailability time of automation refers to any fault in the DCS
the prevents operation of the power plant at power or control mode desired by the operator.

Scope of Supply

The instrumentation included in the scope of supply in general shall be sufficient for
the process control and will be suitable for normal use in CCGE power plants. The scope of
supply shall also cover all necessary instruments for the reporting system on the CRT display
and printer, such as:

Water treatment plant monitoring
Turbine Generator monitoring
HRSG monitoring

Steam supply monitoring

Steam and power monitoring
Condensate monitoring

Cooling tower monitoring

Emission monitoring
Al the following data will be included in the daily reports.

Steam drum water ievel

Steam drum pressure
Superheated steam pressure
Cas turbine power generation
Steam turbine power generation
Cumulative energy generation
Superheated steam flow
Superheated steam temperature
Feed water temperature

Feed water flow

Percent of oxygen in flue gas
ppm of NO, in flue gas

Steam flow to turbo generator
Steam flow exhausted from turbo generator

Total gas flow
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®  Total oil flow

® Total cooling water flow to cooling towers.

The steam turbine shall be equipped with speed and back pressure and extraction
pressure control, system of the electro-hydrauiic type with no mechanical connection to the
turbine motor. Speed signal shall be developed by magnetic pick-up.

The operating range of the speed centrol shall be at least bétween 10-110% of rated
speed and always ensure a fast response. The speed droop shall be easily adjustable between
3-9% and shall be able to take cate of a load cut off at 100% load with a speed overshooting of
the steady state speed within 12%. .

The governor shall have built-in transient speed droop characteristics that stabilise
the turbine against load changes up to about 15% as most fluctuations are within this range.
The governor shall have course adjustment up to 95% and fine adjustment between 95-100% of
rated speed with all necessary controls for synchronising and paralleling. ‘

The steam extraction system shall be of the PID type in order to keep the back
pressure constant irrespective of variations in the back pressure steam flow. The steam
extraction control system shall be able to operate whenever the generator is synchronising to
the commeon grid. ‘

The Contractor shall provide the automatic change over to speed control in case of
power failure on the external grid or when the generator breaker opens and provide contact to
control power by DCS.

2.12 TRANSPORTATION, HANDLING AND STORAGE

The raw material (from IEAT and tab water network) will be delivered to the project
via pipeline. Electricity will be dispatched via PEA’s 115 kV lines and separate 22 kV lines, and
steam will be sent and condensate received via carbon steel pipeline. Liquid effluent from the
wastewater treatment plant of Industrial Estate (as mentioned in wastewater ireatment system)
will be delivered in pipeline to the wastewater treatment plant of IE. Steam water drainage will
be discharged to the wastewater treatment plant of IE also. Figure 2.12-1 shown the location
and route of these various transmission and pipeline within Laem Chabang Industrial Estate
vicinity.

The natural gas will be provided by PTT (Petroleumn Authority of Thailand) and
transported via a pipeline and provide on-side gas metering facilities.

The Diesel oil, back-up fuel. is stored in storage tank capacity 2,000 m’ in project

area and the storage fuei oil will be enough for 3 days operation.
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| 2.13 OCCUPATIONAL HEALTH AND SAFETY SYSTEM

In order to ensure the safety security and environment of Laem Chabang Power
Plant operation, the contractor and Laem Chabang Power Co., Ltd. attend to establish the
occupational health and safety measures for the construction and operation workers.

2.13.1 Construction Period

{1) Working Area

Divided construction areas into several parts, such as construction and
storage sites for keeping equipments and unused materials.

Set temporary wall or fence and post sign for construction areas.
Determine dangerous area in construction site by post dangerous and red
light signal to show in nighttime.

Prohibit non responsibiiity person to entry the working site.

Prohibit construction workers and related persons to stay in construction
building and prohibit to entry the construction site in extra time.

Provide with 24-hr guards at the entrance of construction area; the guards
will be responsible for construction area security.

(2) Construction Equipment

Check the tools and machines before using.
Instruct and train the workers to understand the machine operation and
procedures. '

{3} Personal Protective Equipment (PPE)

PPE will be provided sufficiently to the workers such as safety hat, safety
shoes, and gloves etc. 7
Safety training in working areas should be provided continuously to all
workers.

First aid equipment shall be provided with the convenient access.

2.13.2 Operation Period

Laem Chabang Power Co., Ltd. is concerned about the health and living condition
of all employees. the implementation of the Occupational Safety, Health and Environmental

policy 1n the operation of the company will comply with the employees as followed:

2.13.2.1 Personal Safety

- Training worker to understand the machine operation before working.

VPK/ENV/RE20221/1233/REDI2
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- Establish the safety committee to administrate safety procedures prior to
commencement of normal operation of the plant. The main duties are:

Responsible for the safety implementation of the project

Act as the safety consultant to administrator and workers.

Control and instruct the workers to use personal protective.equipment
Inspect working environmental conditions of the workers and report to the

administrator.

® Record, analyze and minimize any accidents and diseases that may be )
oceurred due to the working condition. _
Promote and support safety activities in working area.

® Sufficiently provided PPE to the workers such as protective glasses,
protective mask, gloves and safety shoes and instruct them to use ear plug
and ear muffs in loudly area.

® Routinely inspect the equipment to maintain efficiency of them.

2,13.2.2 Chemical and Fuel Safety
{1} Chemical

- Chemical container should be post warming sign about toxic and hazard
of chemical substance, and avoid to transport this chemical to the plant
during rush hour.

- Installed ventilation system in storage building and set right of way in the
storage area for regularly check.

- Should be available eyewash fountain and safety shower on any place
where the chernical is handled or stored.

. Train the worker about hazard of chemical, PPE manuat use and first aid
of chemical exposure.

{2) Diesel Oil

- Constructor dike around the backup diesel cil storage tank to prevent the .
il leakage.

. Fuel oil leakage will be collected in dike and sent to oii separator for
separating oil and water.

2.13.2.3 Fire Fighting Plan

The fire protective system will meet NFPA (National Fire Protective Association)
described below:

- Fire water pumping station consist of 1 diesel pump and 1 electric pump, fire
pump and valves. In case of firing, pumping station will pump water from fire
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water storage tank and distribute to fire hydrant and automatic fixed water
spIay.

" Fire alarm system consists of Smoke Detector and Heat Detector which is

installed at the following buildings:

Administrative building
Maintenance shop
Warehouse

Control building

Fire hydrant for office workshop and warehouse.

2.13.24 Emergency Response Plan

(1)

(2)

On-site Emergency Plan

In case of emergency Event occures in plant and can not be controlled
immediately by the employees in the occurent area. Inform the emergency
event to security unit, security manager, of the plant and asking for help
from the fire fighting team, fire fighting station and fire fighting bus of
the plant.

In case of the serious emergency event cannot be controlled and may
affect the safety workers. It can be controlled and protected by request
helpful from the other organizations such as; emergency response team of
refated factory and Laem Chabang Industrial Estate. .

" Emergency response team of Laem Chabang Industrial Estate has been

controlled and protected emergency events or fire by joint with
emergency response team of other factory. Emigrate people from potential
hazardous areas will move to the safe place. Injuries people wil be
treated at first aid and sent to hospital. Hand over responsibilities to
clearing when emergency even finished and find out the reason to explain
the situation (Figure 2.13-1).

Off-site Emergency Plan

In case of emergency event occurres outside the plant. The people who
see the event inform to the communication staff or guard of Laem
Chabang Industrial Estate to contact with IE manager oI emergency
coordinator.

IE manager or emergency coordinator would determine that what ever the
event can be controlled only by the Laem Chabang Industrial Estate, or
must be to cooperated with the other plants in the Laem Chabang
Industrial Estate, or with Off-site Agencies such as Chonburi Province
Governor. Emergency Response Plan of Laem Chabang Industrial Estate is
shown in Appendix D.

The Civil Protection Office, will be controlied emergency event with
emergency response center. The Off-site emergency plan is shown in
Figure 2.13-2.
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2.14 ACTION PLAN TO MEET COMMUNITY REQUEST

The Laem Chabang Power Co., Ltd. realizes the importance of environmental
impacts on adjacent communities; therefore the company plans to deal with community's
requests or needs relating to environmental impacts derived from the project with the detail
steps of action presented in Appendix E.

2.15 GREEN AREA

Figure 2.15-1 shows the green area of the project. Approximately 0.7 rais of land
around the plant will be provided with landscaping in accordance with the Office of
Environmental Policy and Planning and Industrial Estate Authority of Thailand requirement.

PIENV/REZ02211230/RE032 - Page 2-43




Final Report

EIA of Laem Chabang Power Plant Project

Avil

Jue[g temod Bueqey) weeT Jo valy ueals : 1-61'g sinbig

¥3UY NIFYO ,ﬁ .

TYNYO

B Y1 1]

O oy mx.uwn.oﬁ

.

.¢§€.\: LY .G * «v-.h-:@?-n&.osé f...

AT SN #L r. iK Tre ¢ ¥ KREX A Vi e W T A e
v mu_.d.....,_n..% 3. " :ma._omws P ...qn.....mm.auumfw..% mu.».m-. v ._.w.m_......a..__ 3.5 m..&.h . 3@...._.. LY, ;.r ik

A

B’

Nowis Avis

o
2
~
PrRS
0
g
e

)
28

1Y

.&3'
AT

5
al

324240 uu.

tmts

5.0y
N
&8

TrXNAETE
OHY TOWLNOD

vy .
Sl e el B LS R ? h

5

)

-

<.

o

FEETTETT
____:____

T AL

T R

.;9_‘.

20

agav
e oy
< L

N T VA G N 1yt r.w GLL, "M

)

\rd
Wy

g,

b PO

?
-

uu:._o;zs:.
82TV AN BII

vandodnviy VINN§IHYEL

e

o
ki o

N

INVd H3MOd 1929

ML

!

u
ke

H31wvm Q3Llv3aul

1<)

¥3Qquos 3lis $83A0Pv ALg

8,

weel

] ued uswieal) J91emaISem.

Page 2-44

VPK/ENV/RE202211123/REQ32




CHAPTER 3

EXISTING ENVIRONMENTAL CONDITION

|




EIA of Laem Chabang Power Plant Project Final Report

CHAPTER 3
EXISTING ENVIRONMENTAL CONDITION

3.1 INTRODUCTION

The content of this chapter will present the existing environmental conditions in the
study area where might be affected by the power plant implementation from both secondary
and primary sources the environmental study resulis presented in the chapter will baseline data
for assessing the impacts derived from the Laem Chabang Power Plant project during
construction and operation periods. There are 4 main aspects which will be presented ie.
physical resources, ecological resources, human use values and quality of life values.

3.2 PHYSICAL RESOURCES
321 Topography

3.2.1.1 Introduction

The study on topography is important as baseline data for other related
environmental parameters especially drainage, surface water hydrology and flood control.
1:60,000 topographical map prepared by Royal Thai Survey Department and related secondary
data were used for the study on the topographical condition and field surveys were undertaken
to verify the existing conditions.

3.2.1.2 Results of the Study

The Laem Chabang Power Plant Project is located at the Laem Chabang Industrial
Estate Chonburi province, approximately 80 km from Bangkok. The general topography of the
project site is relatively flat, sloping downward from east to west and close to the sea on the
‘west, There are a number of mountains lying along the coastline such as Khao Khwang, Khao
Phunai, Khao Nong Ang and Khao Laem Chabang. Figure 3.2-1 illustrates the topographical
condition within 5 km radius of the project site.
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3.2.2 Meteorology

3.2.2.1 Introduction

This study is focused on the existing meteorological condition around the project
area which directly influence the atmospheric residence time of concerned pollutants.
Atmospheric motions determine the dilution extent of the contaminants and govern the
dispersion path. Thus, the meteorological data was collected to use as inputs to the air quality
model to predict gaseous emissions and their effects on air quality in the vicinity of the project
plant.

The secondary information on climatic and meteorological conditions around the
project area was collected from the Meteorological Department. Long-term meteorological data
are available at Ko Sichang, Laem Chabang and Phattaya Meteorological Stations, Climatology
Division, Meteorological Depariment.

3.2.2.2 Results of the Study
(1) Seasonal Duration

The Lasm Chabang Power Plant Project is located on the eastern coastal area
of Thailand. This region is within the tropical monsoon zone which the climate can be
classified as savanna with rather steady temperature and high humidity. The climate condition
is influenced by the two prominent monsoons, namely, north-east monsoon and south-west

monsQoorn.

South-west monsoon leads to the rainy season during mid May to September.
The south-west wind from the Indian QOcean is predominant during this season. In this period,
the sky is cloudy and often accompanied by rain and thunderstorms. In addition, the occasional
heavy storm derived from the South China Sea may also occur. Peak rainfalls normally occur in
September.

For the North-east monsoon, it brings the cool weather from the south region of
China to this area and leads to the winter which begins in November and ends in February.
The weather during this season is cool at night with low humidity.

The summer cccurs during February to May. In this period, the south wind will
give rise to water vapour and warm air that comes from equator resulting in sultry and hot -
weather to Thailand. The frequent heavy rains and thunderstormn occur particularly in April and
May. Occasionally, there are tropical storms and depressions derived from the South China Sea.

{2) General Climatic Condition

The long-term climatic records were obtained from the several meteorological
stations under the Department of Meteorology. Data from Ko Sichang and Phattaya stations, the
nearest station to the project site, were selected to be the representative long-term data for
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this study. The thirty five-year {1959-1994) records at Ko Sichang and the thirteen-year {1981-
1994) records at Phattaya are tabulated in Table 3.2-1 and 3.2-2, respectively. Short term records
at Phattaya station (1992-1994) are shown in Table 3.2-3. The prominent climatological data can
be described hereafter:

{a) Temperature

The yearly average temperature value is about 31.8 °C. The highest and
lowest, temperatures were found in April and December with the values of 33.3 "C and 308 °C,
respectively.

{b) Relative Humidity

The relative humidity value at Phattaya station is in the range of 70-77%.
The yearly average value is about 77%. The maximum and minimum values are found in
October and December respectively.

() Rainfall

The aggregate yearly rainfall is approximately 1,081.7 mrn. The maximum
rainfall is about 17.7 mm. in October and minimum rainfall is about 0.5 mm. in January. Mean
of rainy day is about 176.6 day.

{d} Wind

For the monthly wind distribution, the long term data during 1953-1994 at
Ko Sichang station shows that there are 3 monthly predominant wind directions as follows:

® Wind blow from the south during February to May
® Wind blow from the south-west during June to September
® Wind biow from the north-east during October to January

_ The highest speed of the wind is found during June to September .with
the rang of 45-60 knots. s

3.23 Geology and Seismology

3.2.3.1 Introduction

The scope of this study is to investigate the geological conditions and information of
~ this region. Main objectives are to assess the foundation condition or structural stability of this
project and to anticipate the earthquake hazard in the project area. ’

The geolegical information is collected from available publications and geological
maps which was prepared by the Depariment of Mineral Resource, Ministry of Industry.
Seismological data of the proposed project areas -are collected from the Meteorologlcal
Department and the other related publications.
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TABLE 3.2-1

CLIMATOLOGICAL DATA AT KO SICHANG STATION DURING 1959-1994

Stanion KO SICHANG Elevation of station above MSL 25 Msters
[ndex station 48460 Height of Barometer above MSL 26 Meters
Latitude 137 10' N Height of Thermometer above ground 1.2 Maters
Longitude 100° 48' E Height of wind vane above ground 124 Meters

Height of raingauge 0.8 Meters

Pressure (Hectopaseal)

Maan 1012.53] 1011.43] 1010.42) 1008.91| 1007.38| 1006.84] 1005.94| 100897 1007.99 1009.84] 1011.46] 101269 100945
Ext max - 1023.08] 1020.217 102067 101705 1016.12] 101422] 1013.95] 1014.11| 101558 101853 102055 1022.068) 1023.08
Ext. min. .i005.35 10027 1003.09] 100088 999,68 99R.15 9988| 1000.14| 99879 1000.74] 1002.5] 100434 998.18
Mean daily range 447 4.49 464 4.57) 414 3562 34 363 4.22 4.41 4.33 4.32 4.18
Temperature {Celsius) ) o :

Msan 26.5 i 277 28.8 301 228 29.5) 29 28.8 281 27 6] 27.2 26.4 28.3
Mean max 29.9 307 318 33 32.4 31.8 314 31.2 30.7 30.5 30.2 297 31.1
Maan mmn 224 244 259 27 268 26.8 263 261 252 24.5 23.8 224 251
Ext. max. 34.9 34.4 35.8 36.9 36.2 354 366 348 348 341 336 337 388
Ext. min - 162 184 174 121.2 ' 223 21.8 216 21.9 218 19 15.5 19| 15
Relative Humidity (%) : . :

Mean - 69 73 "7 75 74 75 75 79 80 72 66 74
Mean max o s 5| o4 8 82 84 84 80 8 82 78 8
Mean min ' 57 62 63 63 66 66 67 67] 70 69 52 55 64
Ext. min. 28 28 27 39 40 25 54 34 45 39 34 29 25
Dew Paint (Celsius) .

Mean , . | 22l 2ss| 248 27 24z 24| 2380 21 28 212l 198 229

Ev%pofatiun {mm.)
. NO CBSERVATION
Cloudiness (0-10)

Mean - as 42 43 53 71 79 8.1 8.1 81 7 52 38 6.1
Sunshine Duration (hr.) : .
R . NO OBSERVATION
Visibility {(km.}
0 LST. 73 74 8 91 105 1| sl w07 101 93 94 8.5 93
Mean .. -: g8l "eal 1w02 18l 1yl 117 18 1120 1w 1w0s sl 108
Wind {Knots) ol _
Mean wind speed © s3] a7 53l  ag a8 &1 58 59 20| a4 s &g .
Prevailing wind - NE W SW SW SW SW w w w NE NE NE .
Max. wind speed s a1 @ asl- o 5 50 50 53 47 23 32 58
Rainfall {mm.) : '
Mean’ ‘ - osgl zesl  ana|  ase[ 01| 10se| 1156|1238 2mes 204 e03 108 12248
Mean rainy day Cq2 2.8 31 48 124 117 133 141 18.2 155 6.3 1.6 105.4
Daily maximum 45| sog| 1082 . s2el 10s2| 1s24]  1007| 1e0d 102 1sed] 17 Al e
Number of days with ’ .
Haze 1830 108 102 . 81 17 08 04 04 0.4 2 o1 172 79
Feg 15 03 0.1 o - o 0 0 g 0.1 0.1 03 04 32
Hail : 0 0 0 0 0 o 0 g 0 b 0 o 0
Thunderstorm 0.5 34 771 139 173 85 92 g2l 184 168 5.7 o8 1091
Squall © . 0 0 ol 0 01 0.1 0af- 01 01 0 0 0 05
Data procesing sub-division
- ’ Climatology division
Meteorological Departmant,
0472271996
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Station
Indsx station
Latitude
Lengitude

TABLE 3,2-2

CLIMATOLOGICAL DATA AT PHATTAYA STATION DURING 1981-1994

Prassure (Hectopascal)
waan

Ext. max,

Ext. min.

Msan daily range
Temparature (Colsius)
Maan

Mean max.

Mean min.

Ext. max.

Ext. min.

{Relative Humidity (%)
Maan

Maan max.

Mean min,

Ext. min

Dew Point [Celsfus)
Mean

Evaporation {mm.)
Meaan-pan

Cloudiness (0-10}
Mean

Sunshine Duration (hr.)
Mean

Visibility (kin.}

0700 L.5.T.

Mean

Wind (Enots)

Maan wind speed
Prevailing wind

Max. wind spesd
Rainfall {rn)

Maan

Mean rainy day

Daily maximum
Number of days with
Haze

Fog

Hall

Thunderstorm

Squali

PHATTAYA ' Elavation of station above MSL . 59 Msters

48461 Height of barometar above MSL 61 Mstars

120 55' N Height of thermometer above ground 12 Metas

1000 62" B Height of wind vane above ground 10 Motars

Height of raingauge 0.8 Metss

1012.45 1011.27| 1010.38| 1000.66] 1007.45] 1006.83{ 1007.24) 1007.23| 1008.42f 1009.82 1011.40] 1012.83) 100952

1021.35 1019.85| 1019.78] 1016.27| 1013.45] 1012.12} 1012.85 1013.33| 1014.56] 1017.C1 1019.24] 1021.82] 1021.82

1005.85{ 1002.76( 1001.73] 1000.06]| 1001.04] 1000.29] 1000.44] 1000.54] 1001.47] 1002.44 1004.53| 1006.00} 1000.06

412 414 428 432 3.87 3.36 3.29 3.45 400 411 407 4.06 302

.1 272 28.1 293 291 289 28,6 283 278 26.8 26.4 255 277

308] . - 308 316 329 323 315 312 309 309 306 305 299 31

22.8 244 264 26.5 265 265 264 26.0 262 24,1 23.3 218 249

3B6l T 3641 373 37.0 360 360 34.2 34.0 336 3386 34.8 34.2 373

16.4 204 17.7 208 22.2 225 22.2 225 222 19.8 16.7 16.1 16.1

3 77 77 77 78 76 76, 77 81 33 77 70 77

56 a9 88 ag| s8] 85 86 86 80 92 87 82 g7

&41- G4 63 63 €6 67 66 67 69 71 54 57, 55

20 24 28 3".7 39 48 49 50 53 42 36 32 20

208 226 236 2456 246 247 23.7 ‘ 237 24.0 23.4 21.5 18.6 231

140.5] - 1447 1825 1814| 1657 1665 168.4] 164.2| 1358 1203 1329| 1446| 18480

34 3.6 3.9 48 68 8.1 78 78 81 7.2 49 32 5.8

2508 2318 253.6! 238.0 187.8 1326 152.9 136.8 1394 159.0 2001 2470 23308

732 7.0 7.9 86) = 111 119 12.0 11.3 11.2 g1 B.1 62 9.2

7.0 84 2.1 94 12.0 125 123 11.8 11.9 9.4 B.6 7.1 10.0
10« 441 48 41 4.0 6.7 58 8.3 39 38 5.7 6.5

NE SW SW SWi. SwW swW SwW sw sW) NE NE NE| -

241 , 25 23 30 304 38 35 35 35 30 38 kY 238

163, 128 518 66.3 1564 90.7 86.0 88.3 201.4 2443 08.1 7.8 11163

14|, 2.4 41 49 121 19 1.8 12.9 16.5 18.2 74 12 104.8

es2f 333 818|. 7886 968 994 786 E6.8 1171 1060 a1.8 458 1171

163 76 786}, 791]. 0.7 0.4 0.5 01 01 31 10.2 2256 76.1

0.2 0.1 0.0 01] - 00 0.0 00 Cc.0 Q.0 Q.1 00 0.1 0.6

0.{ 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 Q.0 0.1

06 23 53 114 16.4 1.7 7.6 6.3 16.0 171 6.3 06 956

a0} 0.0 .00 0.0 0.0 0.0 0.0 00 0.0 Q.0 c.0 0.0 0.C

Data processing sub-division

Climatolegy division

Meateorological department

[ - o . 04/22/1596
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, TABLE 3.2-3
CLIMATOLOGICAL DATA AT LAEM CHABANG STATION DURING 1992-1994

Stanion LAEM CHABANG Elavation of station above MSL 81 Meters
Index station 48463 ' Height of barometer above MSL 82 Meters
Latitude 13° ' N Height of thermometer above ground Meters
Longitude 100° 52' E Height of wind vane above ground Meters

’ "Hieght of raingauge ' Meters

Pressure {Hectopascal) .
Tean - - - - - - - - - - - - -
Ext. max, - - - - - - - - - - - - -
Ext. min. - - - - - - - - - - - - -
Mean daily range of. 0 0 0 0 0 0 0 0 0 0 0 0
Temperature {Celsius)
Mean - - - -1 - - - - - - - - -
Mean max. 3.3 318 32.1 333 330 320 322 317 ns 311 310 30.8 31.8
Mean min. 223 234 240 25.3 248 248 26.1 25.0 247 234 238 22.4 242
Ext. max. 348 359 348 35.1 355 36.1 346 345 331 335 338 338 361
Ext. min. 159 200 204 213 19.2 202 27 221 18.7 20.0 20.5 171 159
Relative Humidity (%)
Mean : |- - - - - - - - - . . . .
Mean max. ' - - - - - - - - - - - - -
Mean min. - - - - - - - - - - - - -
Ext. min. - - - - - - - - - - - - -
Dew Paint (Celsius)
Mean 4 - - - - - - - - - - - -
Evaporation {mm.} .
Meani-pan 1492.9 - - - - - - - : - - - 2708
Cloudiness (0-10)
Meap , - - - - - - - - - - - - -
Suna'h.ina Duration (hr.)
) NO OBSERVATION
Visibility (km.)
0700 L.5.T. 34 4.6 55 74 8.3 10.5 10.5 96 .89 7.2 B.3 52| . 73
Mean -l - - - - - - - - - - - -
Wing (Knots)

Meil_p wind speed - - - - - - - - . - - - -

Prevailing wind N 8 s 5 S sw| sw| sw| sw N N N -
Max. wind speed 2 30 33 35 43 52 45 52 60 35 26 30 60
Rainfall (mum.) . - ’ .

Mean - 883 26 sool  sso| 1az4| 1392| 187 s7s] 2220 2088] 172 68| 10817
Mean ramny dav 05(. 1.0 65 30 135} 135 4.5 140 15.7 17.7 15 1.3 97.7
Danlv maximum 1765 33|  sa7] e18f 538 2 g0l 340l 7s0| 674 289 118 1785
Number of days with

Haze 185 1438 90| 150 6.0 05 25 13 2.0 go| =215 223 1211
Fog 0.5 20 0.0 00 0.0 0.0 0.0 0.0 03 00 o5l "ol 33
Hail 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 00 0.0 0.0 0.0 0.0
Thundersterm 10- 05 go| 100 125 8.0 30| 23 a7 183 ° 05 07l 718
Squail 00| 00 25 a0 10 00 25 1.0 27 03 . o0 00| 100

Data processing sub-division
Climatology division
Metenrdlo«jica] departmém
04/22/1996

VPK/ENV/REZ0221/1233/RERS3 . Page 3-7
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3.2.3.2 Results of the Study
(1) Geological Condition

- The geological condition of the project site and the adjacent area is the high
and low terrace deposits which cornprise of laterite, gravel, sand, silt and clay. This geological
type was born in the age of Quaternary.

o The geological type of the area on the upper part of the highway No.3 is the
_pegmatite vein and quartz dike, including of coarse-medium-grained, leucocratic-mesocratic,
locally porphyritic boitite and muscovite granite (Figure 3.2-2).

{2) Seismicity

For the seismic source zone of Thailand and vicinity (After Nutalay et,al, 1985},
it was found that the project site is located in the eastern region without seismic source. The
adjacent seismic source zone is Tenasserim Range {zone F) which covers the western region of
Thailand from Tak Province to Ratchaburi province (Figure 1 in Appendix F). However, the
project is situated near the minor nameless fault to the south-west (Figure 2 in Appendix F).
For the earthquake information, it was indicated that no epicenter of earthquake was detected
within the project site and adjacent area. The closest epicenter to the project was detected at
Bangkok Metropolis (Figure 3 in Appendix F).

32.4  Air Quality

3.2.4.1 Introduction

Air Quality is the rmajor important aspect to be studied for this project. There must
be existing air quality measuring to get a background for further analysis. The air quatity model
is used to predict emissions and their effects on air quality around the project area.

The measurement of ambient air quality investigation were camied out 3
consecutive days at following station such as:

Station 1 : Wat Laem Chabang School in the south-west direction of the project
area.

Station 2 ©  Ban Thung Sukhla in the north direction of the project area.

Station 3 : Technology Siracha School in the North-east direction of the project
area (see Figure 3.2-3 and Photo 3.2-1).

The pollutants of concern were Suspended Particle Matter (SPM), Sulfur dioxide
(SO.), Nitrogen dioxide (NO,). The sampling and analysis methods were the standard methods
recommended by Ministry of Science, Technology and Environmental as follows:

\PK/ENV/REZ0Z21:1233/RE0ID Page 3-8
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Figure 3.2-2 : The Geological Condition of The Project Site
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Figure 3.2-3 : Air Quality Sampling Stations of Laem Chabang Power Plant
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: e i e :
SPM High volume air sampler 24 hr. Gravimetric Method
S0, Gas sampler, 24 hr. Pararosaniline
NO, Gas sampler, 1 hr. Sodium-Arsenite

3.24.2 Results of the Study
(1) Literature Review

The results from air quality sampling stations near Boya Power Plant (Figure
3.2-4) project site during 1-3 March, 1995 revealed that concentration of SO, and NO, were
significantly lower that MOSTE's standard (Ministry of Science Technology and Environment) of
ambient air quality. The average concentrations of SO, at PTT training center and Boon Ya Jit
Wittaya School were 39.34 and 46.15 },lg/ma. respectively (Table 3.2-4). They were
approximately 13.11 and 15.38 percent respectively, of MOSTE's standard of 300 Hg/mg. The
average concentration of NO, was 23.49 },Lg/m3 at PTT training center and 30.82 },Lg/m3 at
Boon Ya Jit Wittaya School. These values were approximately 7.34 and 9.63 percent respectively
of MOSTE's standard (320 ].lg/mg). Concerning TSP concentration, the 3 days average
concentration at PTT training center and Boon Ya Jit Wittaya School were 56.62 and 236.656 Ll
g/m” or approximately 17.16 and 71.71 respectively of MOSTE's standard (330 }.Lg/ms).

TABLE 3.2-4

AIR QUALITY FROM THE EIA OF KHAO BO YA POWER PLANT PROJECT

{MARCH, 1995)

March 1, 1995 PTT Training Center 41.33 23.79 55.66
March 2, 1895 : 40.42 © 2343 51.93
March 3, 1995 36.28 23.26 62.28

Average 39.34 23.49 56.62
March 1. 1995 Boon Ya Jit Wittaya 42.24 39.27 24520
March 2. 1995 ' School 40.18 24.49 244 16
March 3, 1895 . 56.03 28.71 220.59

Average 46.15 30.82 . 23665

Standard 300 320 330

Source : [ield Investigation by TEAM, March 1995

VPR/ENV/REZI221/1233/RECID . Page 3-12
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(2) Existing Air Quality

The results of air quality measurement at 3 sampling stations revealed that SO,
and NO, concentration were significantly lower than MOSTE's standard for ambient air quality.
The details of existing air quality are shown in Table 3.2-5. The average of SO, concentration at
Wat Laem Chabang School, Ban Thung Sukhla and Technology Siracha School were ND, 7.61
and 5.7 ;,Lg/mg. respeciively which were approximately ND, 2.5 and 1.9 percent of MOSTE's
standard (300 Llg/m)).

For NO, concentration, it can be detected in all stations and the measurement . .

resuits were lower than the ambient standard. The average value of NO, concentration at Wat
Laem Chabang School, Ban Thung Sukhla and Technology Siracha School were 10.41, 19.82 and
46.85 ]J.g/mg, respectively which were approximately 3.2, 6.2 and 14.6 percent respectively of
MOSTE's standard (320 [lg/m.

TSP concentration (average 3 days) at Wat Laem Chabang School, Ban Thung
Sukhla and Technaology Siracha School were 48.35, 76.41 and 78.9 },lgfmg, respectiveiy which
were approximately 14.6, 22.8 and 23.9 percent repectively of MOSTE’s standard (330 I,Lg/ma).'
The maximum concentration was detected at Ban Thung Sukhia where there was construction
activity of Thai Oil Refinery during Monday to Saturday. ‘

(3) Wind Speed and Wind Direction during the Measurement

The results of wind speed and wind direction measurement at Wat Laem -
Chabang and Ban Thung Sukhla were presented in Table 3.2-6 and Figure 3.2-5. The
percentage of calm condition was zero and the main wind speeds (>21 k'nots), were about
93.33%. Almost all of wind directions were from East-southeast and Nerth-east. o

3.2.5 Noise

3.2.5.1 Introduction

Project development during both construction and operation periods may probably
induce the disturbance to communities nearby in terms of increased noise level, thus the
existing noise level must be measured to get baseline data for further impact assessment
analysis.

The study focused on both literature review and field investigation. The secondary
data of the year 1996 within the study area of this project was studied. These data will be
aken to be the reference of the recent study. Concerning the recent study, the noise levels
were measured at 3 designed stations during 24-29 June 1997 by using Precision Integration
Sound Level Meter with International Standard-Organization (ISO) at 1.0-1.5 meter from ground
lavel. During the measurement, the noise source and nearby receptors were also investigated to
be basic information for further impact assessment.

VPH/ENV/RE20221/1233/REDI . o . ‘ Page 3-14 '
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TABLE 3.2-5

AIR QUALITY NEARBY THE LAEM CHABANG POWER PLANT

(JUNE 1997)

St.1 Wat Laem Chabang School 24/6/97 ND 12.16 47.51
25/6/97 ND 11.18 54.84

26/6/97 ND 7.89 42.69

Average ND 10.41 48.35
1 St.2 Ban Thung Sukbla 27/6/97 13.15 26.94 109.04
28/6/97 ND 11.83 28.67

29/6/97 9.39 20.7 88.51

Average 7.51 19.82 75.41

St.3 Technology Siracha Schoot 2716197 3.66 87.54 %61
28/6/97 489 28.71 67.20

29/6/97 8.55 2429 72.89

Average 5.7 46.85 78.9

Standard {llg/m’) 300 320 330

Note : ND =  Non Detected
Source : Field Investigation by TEAM, June 1897

TABLE 3.2-6
WIND DIRECTION AND SPEED AT LAEM CHABANG POWER PLANT

Sampling Date: o

June 25, 1997 NNE - - ' 13.33
June 28, 1997 NE - - 20.00
' E - - 6.67
ESE . - 53.33

SE - 6.67 .
Totel 6.67 93.33

Calm Winds = 0.0%

Source : Field Measurement by TEAM

Page 3-15
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Figure 3.2-56 ;: Wind Rose Measurement During June 1997
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The hourly noise level which was measured and memorized by noise level meter will
he calculated in order to change to the form of equipment sound level (Leq 24} and day-night
sound level {Ldn) as per the following equation:

10 ].Og {ZIOUHOJ}
=1
10 lOg { [Zloll.ulwl + Z}.O(LMHO)HO ]}
=1

or the simpler expression may be written as:

Leqg (24)

Ldn

1
Ldn = 10 log —[(15 x 10" + 9% 10“‘“*‘”“”’]
24
where: 1 = the sum over the 15 hrs during the daytime

the sum over the 9 hrs during the nighttime

—
Il

L, = equipment noise level for i hour

L, = the equivalent noise level for i hour during the day

L, = the equivalent noise level for ijLh hour during the night
'7 L, = equivalent noise level at day during 7 a.m.-10 p.m.

L. = equivalent noise level at night during 10 p.m.-7 am.

The locations of measurement stations are shown in Figure 3.2-6 and Photo 3.2-2.
The details of measurement stations are described in Appendix G.

3.2.5.2  Results of the Study
(1) Literature Review

The existing data of noise levels within Laem Chabang municipality which
were measured during 15-16 July 1996 are shown in Table 3.2-7. The noise levels at Ban Bang
Lamung School and Wat Laem Chabang School were not different since both of the measuring
stations are located in communities, (69.0 and 59.2 dBA), respectively). While the remaining
stations had higher noise levels because théy are adjacent to the main road and most of
measured noise were from transportation activities.

VPR/ENVIRE20221/123/REDIS Page 3-17
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Figure 3.2-6 : Noise Sampling Stations of Laem Chabang Power Plant :I{:I:
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TABLE 3.2-7

EXISTING NOISE LEVEL (Leq 24) WITHIN LAEM CHABANG
' (15-16 JULY 1996}

Wat Ban Na School 15/7/96 65.7
Bang Lamung School 16/7/96 53.0
Laem Chabang Port Adminisiration Office 15/7/96 80.0
B3 Terminal 16/7/86 731
Wat Laem Chabang School {old) 15/7/96 59.2

Source : EIA of Laem Chabang Port Development Phase 2, TEAM, 1996

(2) The Recent Study

The noise level was measured for 24 hrs continuously 3 consecutive days
during 24-29 June 1997. Table 3.2-8 shows the howly noise levels at the various measuring
stations. The selected sampling stations can be identified below:

- Wat Laem Chabang
- Ban Thung Sukhla
- Technology Siracha School

The hourly noise at each station in every day are still lower than 70 dB(A)
except the station 3 (Technology Siracha School}) on 9.00 am. This might be from student's
activities on the weekend. The noise level in the nighttime at Wat Laem Chabang on the date
24 June, 97 was relatively high due to a small night party near the measuring point at 12.00
p.m. and 1.00 a.m.

Concerning the noise levels in terms of Leq(24) and Ldn (Table 3.2-9), the noise
level at Wat Laem Chabang of Leq{24) within 3 days were 58.67, 57.44 and 56.90 dB{A), the
noise level at Ban Thung Sukhla were 56.63, 56,67 and 57.11 dB{A), the noise level at the last
station were about 59.93, 61.49 and 54.53 dB(A).

The noise level of all stations were still within the U.S.EPA. standard which
Leq(24) = 70 dB(A). For Ldn value which represents the nuisance noise at the nighttime, the
measuring rtesults revealed that there was no nuisance noise. The existing high noise levels
seem to have no impact on the population living in these communities.

VPK/ENV/REZ0221/1233/RE033 Page 3-20
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TABLE 3.2-8
THE NOISE LEVEL AT THE MEASURED STATION (dB(A))

700 am | 614 57.3 BB.7 547 56.4 5.4 b6.5 58.7 50.8
8.00 am 56.8 56.0 B8.9 5b.4 57.1 56.9 56.5 60.8 51.1
9.00 am 56.7 55.4 56.8 57.2 58.3 57.0 57.3 721 52.4
10.00 am 54.7 52.6 572 58.8 57.7 573 60.4 64.3 54.3
11.00 am 57.0 63.8 61.0 58.8 £8.4 584 60.0 8b.5 55.0
12.00 am 58.1 64.0 58.9 b7.6 59.7 60.4 56.9 B3.6 Bb.1
1.00 pm 56.4 60.1 B8.7 £8.3 58.0 60.0 80.3 570 5b.7
+-2.00 pm 57.2 £8.1 60.1 56.8 57.8 58.1 61.2 563.3 644
3.00 pm 58.8 578 59.1 59.0 58.3 57.4 62.1 b5.6 Bb.3
4.00 pm 55.6 56.0 60.3 56.9 60.4 60.3 67.3 535 54.1
5.00 pm 55.1 6.7 60.7 60.4 60.1 61.2 65.2 53.3 55.6
6.00 pm 56.5 56.2 57.1 59.7 58.7 60.0 50.6 53.0 65.2
7.00 pm B8.1 56.1 56.5 58.4 57.0 589 60.1 52.7 54.8
8.00 pm 50.7 55.1 55.5 60.0 56.1 57.3 60.6 63.8 54.0
9.00 pm 49.3 56.8 54.4 539 5b.7 56.5 56.3 5b.2 56.9
10.00 pm 49.1 B55.7 63.4 54.4 54.6 54.6 b6.1 |- 594 58.2
11.00 pm 467 55.2 529 525 53.0 52.1 56.0 506 54.8
12.00 pm 66.5 54.0 62.7 51.4 50.1 B3.2 538 579 54.4

1.00 am 65.2 50.1 51.7 49.7 482 51.0 53.0 54.8 5b.8
2.00 am 477 51.2° 52.1 496 437 49.6 62.7 539 53.4
3.00 am K83 |- B3.2 51.2 51.2 46.8 48.9 528 558 52.3

4.00 am 58.9 53.1 50.5 50.5 487 50.1 55.7 56.0 51.7
5.00 am 59.2 b4.1 496 50.3 50.3 b2.4 56.7 6.3 51.9

6.00 am 47.8 548 - | 525 639 52.4 b4.7 £6.7 57.0 54.8
Average 477 - | 501- | 496- | 496- | 437- ] 496- | B27- | 527 - 51.1 -
66.5 64.0 60.7 60.0 60.4 61.2 67.3 72.1 58.2

Leg 58.67 | 57.44 56.90 56.63 56.67 57.11 59.93 61.49 54.53

Ldn 66.63 | 61.35 60.10 £9.89 59.40 60.36 63.19 64.99 61.00

Source : Field Investigation by TEAM, 1897
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TABLE 3.2-9
Leq (24} and Ldn VALUES AT THE MEASURED STATIONS

SRFTE

St. 1 Wat Laem Chabang 24/6/97 58.67 66.63
25/6/97 57.44 61.35
26/6/97 56.90 60.10

St. 2 Ban Thung Sukhla 24/6/97 56.63 59.89
25/6/97 56.67 59.40
26/6/97 57.11 60.36 -

St. 3 Technology Siracha School 27/6/97 59.93 63.19
28/6/97 61.49 64.99
29/6/97 5453 61.00

Source : Field Investigation by TEAM
3.2.6 Surface Water Hydrology

3.2.6.1 Introduction

The construction activities of the proposed power plant may induce the alternation
of nearby khlongs due to sedimentation from soil and sand from the construction site or from
surface runoff. Therefore, surface water hydrology was investigated. This study will concentrate
on the existing situation relating to project development. This will form baseline information for
-further impact assessment study, mitigation measutes and monitoring program
recomimendations.

The review on secondary data and field investigation have been conducted in this
study. In addition, the flood data within Laem Chabang Municipality, drainage system in
Industrial Estate are incorporated in this section.

3.2.6.2 Results of the Study
(1) The Concerned Waterway

The natural water source near the proposed project is khiong Laem Chabang
which commence from the Laem Chabang IE area. The direction of flow is northeast to
southwest. The width is approximately 6 meters, it is the drainage channel for Laem Chabang
IE. The part of khlong which is within [E is lined with concrete and used for receiving the
siorm water and treated wastewater. Photo 3.2-3 shows the conditions-of Khlong Laem
Chabang on the vart which is outside the industrial estate.
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(2) Flood Problem

The proposed project site is located within the boundary of Laem Chabang
Industrial Estate with no flood problem because there is a good drainage system around the
Industrial Estate, this will be described later. Concerning the flood problem in Laem Chabang
Municipality, the topography within municipality consists of hill-foot terrain, shoreline plain,
flood plain at khlong Bang Lamung estuary and plain area of Bung sub-district. When it rains,
the surface runoff will flow from the east of Sukhumwit road, pass through Ban Ac Udom
community and/then flow into the sea. The main issues are that there are many households in
Ban Ao Udom including the size of drainage sewer are too small, thus, the flash flood normaily
occurrs. The remaining surface runoff will flow into any pond or canal within Bung sub-district
and Bang Lamung sub-district areas.

To solve this problem, Laem Chabang municipality is now providing the
operation plan to construct and develop the drainage sewer along through Sukhapibal road
within municipality according to Master Plan for Development of Laem Chabang Municipality
(1997-2001).

(3) Drainage System in Laem Chabang Industrial Estate

There are two lines of drainage canal within Laem Chabang Industrial Estate,
the north main canal and the south main canal. Both of them receive the storm water which
flow into the canal by gravity. It should be noted that the south main canal receives oniy the
storm water or surface runoff water while the north main canal receive the storm water and
treated wastewater. The direction of sewer within the complex are shown in Figure 3.2-7. The
north main canal is a part of khlong Laem Chabang which flows through the IE. The outfalt to
the sea of the north main canal is located at Ban Laem Chabang while the outfall to the sea of
the south main canal is located near Laem Chabang Port. Both of main canals receive the
stormwater from the other side of Sukhumwit road especially the north canal also receives the
treated wastewater from the govemnment sector, new communities and the factory in Sahapatra
Group. Therefore, it can be assured that there is no flood probiem in Laem Chabang Industrial
Estate.

3.2.7 Surface Water Quality

3.2.7.1 Introduction

The power plant might affect the surface water quality, so that the secondary data
on water guality from EIA reports of the projects located nearby such as the Laem Chabang
Port Phase 2 Project and GATX Terminal and Chemical storage facility project were reviewed.

In addition, the study team conducted field survey and collected the surface water
samples during 24-25 June 1997. Three sampling stations were designated as follows (See
Figure 3.2-8):
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(1) The drainage canal of Laem Chabang Industrial Estate
(2) The coastal water at 704000E 1444100N
(3) The coastal water at 702910E 1445300N

The coastal water sample were collected at mid depth level except for oil and grease
analysis. The standard methods were used for the examination of water and wastewater by
APHA-AWWA-WPCE (1992).

3.2.7.2 Results of the Study
(1) Literature Review

The coastal water quality data of the projects located at Laem Chabang Port
and Laem Chabang Industrial Estate were reviewed and summarized. The results of analysis
are presented in Table 3.2-10 and the location of sampling stations are shown in Figure 3.2-9 .

In March 1991, data from 6 coastal water samopling stasions revealed that, the
~coastal water temperature were in the range of 28.0 - 28.8 °C, the pH value was in the normal
range i.e. 8.10 - 8.25, the salinity at all stations were 34 ppt, the transparency werte in the range
of 21 - 47 m, the DO of coastal water were in normal range (4.5 - 6.4 mg/l), the maximum
BOD,, was about 0.6 mg/l, and maximum oil and grease was 0.4 mg/l at station 3, 4 and 5.

The results of water quality sampling on November 1994 at 3 stations were
almost the same as those from 6 stations in 1991, the comparison of two results showed that
the pH of coastal water decreased to 724 but it was still in nommal range. The salinity -
decreased to 23 ppt, the range of transparency were 1.0 - 2.20 m., the BOD, increased to 3.0 7
mg/l and the water was contaminated by coliform at all stations.

From the result of field survey by Team Consuiting Engineers Co., Ltd., in June
and October 1996 as shown in Table 3.2-11 and Table 3.2-12, and the location of sampling
stations in Figure 3.2-9 it can be concluded that at station 1 which is nearby Laem Chabang
community and the Uni Thai Co., Ltd. the water was contaminated by oil & grease more
highly than other station, and in October 1992, the contamination was high (about 1.22 mg/).
In addition, the water was highly contaminated by total and fecal coliform ie., about 220 and
17 MPN/100 ml, respectively. However, the coastal water quality was-class 4, aquaculture.

{2) Field Survey Results

The results of surface water quality analysis are shown in Table 3.2-13. At
station 1 the sampling is treated wastewater from Laem Chabang Industrial Estate in drainage
canal. The water quality is below the limited standard, and the BOD, is about 3.74 mg/l. The
station 1 is slightly contaminated by heavy metal such as iron, lead, cadmium manganese,
‘zinc. and copper. The pH value is high (zbout 9.0} and the contamination by oil and grease is
0.88 my/l.
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TABLE 3.2-13

EXISTING SURFACE WATER QUALITY ON 24-25 JUNE 1997

Position drainage canat 70400E 702910E
1444100N 1445300N
Temperature
- Air °c 34 30 30
- Water °c 33 29 30
Water Depth m 0.3 5 11
Depth m 0.2 2.5 6
Transparency m - 1.5 15
Water Flow m/s 8.33X10" - ;
Salinity ppt - 3 30
pH - 9 8.2 B2
DO mg/l 6.4 53 5.3
Conductivity mho/cm 1,149 465,200 45,600
Suspended Solid (SS) mg/l 2400 11.5 9.80
Tota! Solids (DS} mg/l 750 36040 36660
Total Hardness mg/l CaCO, 160 5760 5760
Calcium mg/1 CaCO, 153 5270 5270
Magnesium mg/l CaCO, 7 490 490
BOD, mgy/l 3.74 1.17 1.07
Free Chlorine mg/ 0.04 0.03 0.02
Sulfate mg/1 161.20 2,400 2,350
Turbidity NTU 17.10 6.85 5.70
Alkalinicy mg/l CaCC, 47.15 115.83 117.88
Acidity mg/l CaCO, <0.05 <0.05 <0.05
Manganese mg/l <0.05 <0.05 0.18
Iron, Total mg/l 1.06 0.45 0.45
Lead, Total mg/l Pb 0.03 0.004 0.004
Cadmium mg/1 Cd 0.014 <0.001 <0.001
Zinc, Total mg/l Zn 0.24 <(.005 <0.005
Copper, Total mg/1 Ca 0.04 <0.005 <0.005
Nitrogen Nitrate mg/l1 N 9.2 0.01 0.01
Phosphate, Total mg/l1P 0.39 0.2 0.02
0il and Crease mg/1 0.88 2.44 1.33

Source : Field Survey of Team Consulting Engineers Co., Ltd., 1937
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The coastal water quality at station 2 and 3 are lower than the coastal water
quality standard, and the DO is 5.3 mg/l at station 2 and 3. The 2 stations are slightly
contaminated by heavy metal, and oil and grease ie 244 and 1.33 at station 2 and 3,
Iespectively. '

The comparison of data in 1996 and 1997 indicates that coastal water quality
has slightly changed. However, in 1997, the coastal water is highly contaminated by il and
grease especially at station 2, which is nedr Laem Chabang community.

3.2.8 Groundwater Hydrology

3.2.8.1 Introduction

The project is not utilize the water from deep well during both construction and
operation periods. Water from deep wells in the area is a few water resources for domestic use.
However, the information on the existing groundwater hydrology will help to assess any
potential impact from the project and identify suitable measures to mitigate any impact.

The secondary data on groundwater were collected from the Department of Mineral
Resources. This step has been provided for the analysis on hydrogeological type and the
overlay the project site on hydrogeological map.

3.2.8.2  Results of the Study

According to the hydrological map to Sriracha, Chonburi, and the hydrological
structure near the project site are present in Figure 3.2-10. There extensive and productive .
aquifers are found in the study area. The aquifer in this area is Chao Phraya aquifers. They is_
consist of alluvial and channel filled deposits which occupying relatively narrow areas along the ]
major river courses or in buried channels. Within the iower Central Plain, the aquifer is
generally overlying older sediments which from multiple productive aquifets at a relatively
shallow depth. It was consisted of moderate to well-sorted sands and gravels, with intercalated -
clay or silty san beds, as thick as 10-40 m. Yield was generally varies from 45-200 gmp Though
pumping rate up to 440 gpm have been obtained. Water quality usually varies from place to
place in areas closely connected to the sea being brackish to salty. It was contaminated with
saline due to over drafting.
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Chao Phroyo aguifers:
Albsvasm {Holocenst

Figure 3.2-10 : Hydrological Structure near - Leam Chabang Project Site
3.3 BIOLOGICAL RESQURCES
3.3.1 Aquatic Ecology

3.3.1.1 Introduction

The aquatic biclogical aspect will involve the Laem Chabang Power Plant Project
during construction and operation period in terms of discharge wastewater in aquatic ecology.
The baseline studies around the project area are necessary for evaluating the petential impacts
on aquatic biology. The field survey for both plankton and benthos were conducted on June 24,
1997. The 3 sampling stations are presented in Figure 3.3-1.

The planktonic samples were collected by pouring water samples (30 liters) through
a plankton net and preserved with 7% formalin solution. The benthic samples were collected by
using Ekman Dredge (2.5 ff). The grab samples were sorted through a series of sieves and
organisms retained in the sieves were collected and preserved with 7% formalin sojution.
Species identification and enumeration were performed in the laboratory of Fishery Faculty,
Kasetsar: University by microscope and counting chambers.

The informations of aquatic organism in each sampling station can be compared
and described in terms of diversity index which were suitable indicator for prediction of
diversity level of aquatic biclogical rescurce and various different water quality condition.
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3.3.1.2 Results of the Study
(1) Literature Review
(a) Plankton

The survey on aquatic ecalogy for Laem Chabang port phase 11 project
were conducted on June 29, 1996 (first sampling period) and October 16, 1996 (Second
sampling period). The eight sampling station were illustrated in Figure 3.3-2 which covers area
around Laem Chabang port. At the first sampling period, eighty planktonic species were
collected from all sampling stations. They consisted of fifty-six phytoplankton and twenty-four
zooplankton (Table 3.3-1). Three plyla of phytoplankton were found at all stations. Bacteriastrum
various, Oscillatoria sp. and Peridinium sp. were dominant Diatom, Dinoflagellate and Blue
green algae, respectively (see in Appendix D). Total density of phytoplankton were in the range
of 0.06-1.13 million cells per cublic meter (Table 3.3-2). Six phyla of zooplankton were found at
all sampling stations. Arthropota and Protazoa were the abundant phyla. The dominant
zooplankton were in the range of 0.04 - 0.16 million celis per cublic meter. Total density of
plankton were in the range of 0.10 - 1.37 million cells per cublic meter. The ninty-nine percent
of them are phytoplankton.

At the second sampling period, ninty-seven planktonic species were found
were found at all sampling stations (Table 3.3-3). Chaetoceros sp., Ceratium sp. and Oscillatoria
sp. were dominant Diatom, Dinoflageliate and Blue green algae, respectively (see in Appendix
D). Total density of phytoplankton were in the range of 19.43 - 59.78 million cells per cublic
meter {Table 3.3-4). Four phyla of zooplankton were found at all sampling stations. Nauplius
group and Eutintinnus sp. were dominant Arthropod and Protozos, respectively. Total density of
zooplankton were in the range of 0.16 - 0.62 miliion cells per cublic meter. Total density of
plankton were in the range of 19.73 - 61.8 million cells per cublic meter.

(b} Benthos

The first sampling results of Laem Chabang port phase I project was
shown in Table 3.3-b. The density and diversity of benthos were very low. The dominant
groups was polychaete which was found at five stations. At this sampling period, benthos was
not found at station 4, 6 and 7. Three phyla of benthos wers found at five stations. Mollusca -
was found only at station 1 and 2, while Reptantia was found only at station 5 The total
density of benthos were in the range of 44 - 356 individual per sq.m. At the second period of
sampling, density and diversity of benthos were higher than at the first sampling period (Table
3.3-6). Four phyla of benthos were found at all stations. The dominant group was polychatste
which was found at all station in the 1ange of 22 - 2,970 individual sg.m., while Bivalve was
found only at station 6. The total density of benthos were in the range of 44 - 3,014 individual
per sg.m.
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TABLE 3.3-5

SPECIES COMPOSITION AND ABUNDANCE OF BENTHOS AT
LAEM CHABANG PORT PHASE II PROJECT, FIRST SAMPLING PERIOD
(JUNE, 1936)

Unit ; Individual/sg.m.

" Aquatic Organism

PHYLUM ANNELIDA
Class Polychaeta 44 22 22 - 220 - - 66
Class Oligochaeta
Family Tubificidae 44 - 110 - - - - -
PHYLUM ARTHROPODA
Class Crustacea
Order Amphipoda 22 - - - 154 - - -
Order Decapoda
Suborder Reptantia (iJvia) - - - - 22 - ; ;
PHYLUM MOLLUSCA
Class Bivalvia {(Maegas)
Order Venerina
Family Corbiculidae
Corbicula sp. (MaENTIE) 22 - - - - - - ;
Order Taxodonta
Family Arcidae
Anadara sp. 22 - - - - - - -
Order Eulameilibranchiata
Family Veneridae
Meretrix sp. - 22 - - - - -

Total 154 44 132 - 396 - - 66

Note : Field Survey Data by TEAM, June 29, 1996
Source : EIA Report of Laem Chabang Port Development Phase 1, TEAM, 1996
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TABLE 3.3-6

SPECIES COMPOSITION AND ABUNDANCE OF BENTHOS AT
LAEM CHABANG PORT PHASE II PROJECT, SECOND SAMPLING PERIOD
(OCTCBER, 1996)

Unit : Individval/sq.m.

PHYLUM ANNELIDA
Class Polychasta ' 198 22 44 [ 1,012 | 902 | 682 | 2970 | 395
PHYLUM ARTHROPODA
Class Crustacea
Order Amphipoda - - - - - 22 22 .
Order Tanaidacea - 22 - - 22 - - -
Order Cumacea - - - . - - 22 .
Order Decapoda
Family Penaeidae - - - 292 44 - - _
Penaeus sp.
PHYLUM MOLLUSCA
Class Gastropoda (ata@en)
Order Mesogasiropoda
Family Potamididae

Cerithidea sp. 22 - 22 22 - - - -
Family Planaseidae .
Cerithium sp. Maudun) a4 - - - - - ] )

Family Palanaxide
Planaxis sp. 22 - - - - - - -

Class Bivalvia

Order venerina

Family Corbiculidae
Corbicula sp. - - - - - 22 - -
PHYLUM ECHINODERMATA ) '
Subphylum Cephalochoradata
{Amphioxus) 22 22 22 - - - - -

Total 286 44 66 | 1,066 | 968 726 | 3,014 | 39

Note : Field Survey Data by TEAM, October 18, 1996
Source :  EIA Report of Laem Chabang Port Development Phase I, TEAM, 1996
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(2} Results of the Resent Study
(a) Description of Sampling Station

The field survey of aquatic ecology for both plankton and benthos were
conducted on June 24, 1997. The three sampling station are illustrated in Figure 3.3-1
comprising two coastal water stations and only one drainage canal of Laem Chabang IE.

- Station 1: Waier discharge point from wastewater treatment plant and
storm drainage canal (Laem Chabang Canal).

- Station 2 0.5 km from the shoreline at Laem Chabang canal.
- Station 3: 1.5 km from the shoreline at terminal of Laem Chabang canal.
{b) Aquatic Organism

® Plankton

One hundred one planktonic species were collected from three sampling
station. They consisted of seventy five phytoplankton and twenty-six zooplankton (Table 3.3-7).

Two phyla of phytoplankton were found at all stations. Chaetoceros sp.
Peridinium sp. and Oscillatoria sp. were dominant Diatom Dinoftagellate and Blue green algae,
respectively (See in Appendix H). Total density of phytoplankton were in the range of 5.87-79.19
million cells per cubic meter {Table 3.3-8).

Five phyla of zooplankton were found in three sampling station. Arthropod
and Rotifera were the abundant phyia. The dominant zooplankton were Nayplius and Copepods.
Total density of zooplankton were in the range of 0.85-1.36 million cells per cubic meter.

Total plankton species found at sampling station were 30, 63 and 69 at
station 1, 2 and 3 respectively. Total density of plankton were in the range of 7.01 - 80.55
million cells per cubic meter. The highest density was found at station 3.

(c) Benthos

The results of the benthic sampling at both coastal station and one
drainage canal station is shown in Table 3.3-9. Species number and density of benthic animals
which were collected from both coastal station were low. There were only polychaete groups
Ofound at both sampling stations. At sampling station 1 (discharge point from wastewater
treatme:.t plant) diversity and density of benthic animal was found medium. The total density
at both coastal stations (station 2 and 3) were in the range of 176-308 individuals per sq.m,
while about 1,462 individuals per sq.m. of freshwater benthos were found at station 1.

{3) Diversity Level

The data of aguatic biclogy in each sampling station can be compared and
described in term of “"Species Diversity Index”. The calculated results on diversity index was
suitable indicator for prediction of diversity level of aquatic biological resource and various
different pollution on water condition. The calculation can be carried out by using this
following equation.
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TABLE 3.3-7

NUMBER OF PLANKTON SPECIES AT SAMPLING STATION
OF LAEM CHABANG POWER PLANT PROJECT |
(JUNE, 1997)

PHYTOPLANKTON

Cyancphyta (blue green algae) 3 1 1

Chlorophyta (green algae) 7 - -

Bacillariophyta {diatom) 7 42 43 53

Pyrrophyta {dinoflagellate) - 7 8- 11

Unidentified - - 1 1
Sub-Total 17 50 53 75

ZOOPLANKTON

Arthropoda 2 2 2

Rotifera 3] - 1 ' )

Protozoa 5 9 10 15

Chordata - 1 1 1

Mollusca - 1 1 1

Unidentified - - 1 1
Sub-Total 13 13 16 26

Grand Total 30 63 69 101

Remark : Station 1: Water Discharge Point from IEAT the Treatment Plant of Laem
Chabang IE. (Laem Chabang Canal)
Station 2 : 0.5 km from the Shoreline at terminal of Laem Chabang Canal
Station 31 1.5 km from the Shoreline at terminal of Laem Chabang Canal
Source : Field Survey Data by TEAM, June 24-25, 1997

VPK/ENV/RE20221/1200/RE033 - Page 3-48




EIA of Laem Chabang Power Plant Project Final Report

TABLE 3.3-8

DENSITY AND ABUNDANCE OF PLANKTON AT SAMPLING STATION
OF LAEM CHABANG POWER PLANT PROJECT
(JUNE, 1997)

(Million Cells/cumn) "
2 | osTRl
PHYTOPLANKTON
Cyanophyta (blue green algae) - 0.779 0.091 0.088
Chlorophyta (green algae) 21 - -
Bacillariophyta (diatom) 2.924 51.288 78.074
Pymrophyta (dinoflagellate) - 0.473 1.029
Sub-Total _ b.874 51.8562 79.191
(%) {83.26) (98.21) (98.31)
ZOOPLANKTON
Arthropoda 0.046 0.528 0.832
Rotifera : 1.082 _ - 0.022
Protozoa 0.053 0.273 0.372
Chordata - 0.018 0.022
Mollusca - 0.127 0.088
Unidentified ' - - 0.022
Sub-Total 1,181 0.946 1.358
(%) (16.74) (1.79) {1.69}
Grand Total 7.055 52.798 80.549
(%) {100) {100) (100)

Remark : Station 1: Water Discharge Point from IEAT Treatment Plant (Laem Chabang
Canal)
Station 2 : 0.5 km from the Shoreline at terminal of Laem Chabang Canal
Station 3: 1.5 km from the Shoreline at terminal of Laem Chabang Canal
Source : Field Survey Data by TEAM, June 24-25, 1997
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TABLE 3.3-9

SPECIES COMPOSITION AND ABUNDANCE OF BENTHOS
AT SAMPLING STATIONS OF LAEM CHABANG POWER PLANT PROJECT
(JUNE, 1997)

PHYLUM ANNELIDA
Class Polychasta .
Class Oligochacta ((fifamuidn)
Family Tubificidas
PHYLUM ARTHROPODA
Class Insecta
Order Odonata (fnasuuumaLa)
Family Libellulidae
Class Crustacea
Order Decapoda
Family Palaemonidae .
Macrobrachium sp. (Nauaeniae)
Family Portunidas (‘JJ,Jfﬁ)
PHYLUM MOLLUSCA
Class Gastropoda (Moeidien)
Order Masogastropoda
Family Thiaridae 3
Melanoidas sp. (¥ngfiun)
Order Basomrnatophora
Family Lymnaeidae
Lymnsea sp.

880

44

44

440

44

286

22

Total

1,462

308

176

Remark : Station 1

Station 2 ;
Station 3 ;

Water Discharge Point from IEAT Treatment Plant (Laem Chabang
Canal)

0.5 kmn from the Shorefine at terminal of Laem Chabang Canal

1.5 ki from the Shoreline at terminal of Laem Chabang Canal

Source : Iield Survey Data by TEAM, June 24-25, 1957
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moderate.

Diversity Index (I)

where Ni

N

NOONi N
—Sh—x—

i=1 N N

Population density of each species

Total population density of all species

Diversity index of phytoplankton at station 1 and station 3 in the range of 1.54 -
1,64 while the diversity index at station 2 was 2.16 (Table 3.3-10). Diversity index of
zooplankton at all sampling stations were in the range of 1.65-1.71. For the diversity index of
benthic organism, most of them were in slght level, except at station 1 the diversity was

escription ..

Slight diversity
Moderate diversity
High diversity
High diversity

TABLE 3.3-10
DIVERSITY INDEX OF AQUATIC BIOLOGICAL TYPE

(JUNE, 1997)

AT SAMPLING STATION OF LAEM CHABANG POWER PLANT

Aquatic Biological T T araT
Phytoplankton 1.64 216 1.64
Zooplankion 1.70 1.7 1.65
Benthos 0.98 0.26 0.00
Remark : Station 1: Water Discharge Point from IEAT Treatment Plant (Laem Chabang

Canal) .
Station 2 : 0.5 km from the Shoreline at terminal of Laem Chabang Canal
Station 3 : 1.5 km from the Shoreling at terminal of Laem Chabang Canal
Source : Field Survey Data by TEAM, June 24-25, 1997
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{4) Conclusion

It can be clearly observed that the dominant phytoplanktonic Species in coastal
water near the project area is Diatom, ie., Chaetoceros sp. and Bacteriastrum hyalinum. The
dominant zooplankton is led by Nauplius group. The dominant phytoplanktonic and
zooplenktonic species in surface water (drainage canal) near the project area are Syncdra uina
and Filinia terminalis, respectively. All of the listed speciss in Laem Chabang Indusirial Estate
are common species which can be found throughout the coastal area of Thailand. The diversity
and density of plankton indicated that coastal water was not poliuted water with medium
nutrient contents.

Concerning the benthos, the overall picture of benthic organism at coastal area
around the project site are relatively poor. Palychaet (Annelid) were collected at both coastal
station:s. The survey data is also an indicator of poor ecological condition at all station, except
station 1 (discharge point of wastewater treatment plent) where there were more benthic
animals than other stations.

3.3.2 Terrestrial Ecology

3.3.2.1 Forestry
(1) Introduction

" The study on forest ecology was carried out within 5 km radius around the
proposed project area. The sampling plots were used to collect and record the varied species of

trees, samplings, seedlings and undergrowth. The sampling plots were randomized covering -

only the natural forest area. The sampling circle plot of 17.85 m radius size was set up in order
to record species and number of individual trees with more than 30 cm. girth. The square plot
~ size 5Xb m’ was placed at the centre of circular plot and to record the sampling with the girth-
less than 30 cm and higher than 1.30 m. The square plot size 2X2 m’ was overlaid at the
center of each 5X5 m square plot; the species and numbers seedlings, including undergrowth
were recorded.

{2} Result of the Study

According to the observation and field survey, it is obvious that most of the
study area is of industrial land use type. However, the forest area can be found at the Khao
Nong Ang, which is covered with the degraded beach forest due to the local people’s fuel wood
consumption.

There are at least 21 species found at above area. They are small size trees
with pickle and thom and being saplings and seedlings such as Manaao pbhee {(Atalanta
monophylla Correa), Phut saa (Zyziphus mauritiana Lamlke), Ma Khaam thet (Pithecellobium
dulce Benth) and etc. Futhermore, there are climber species found such as Ma Klam khruea
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(Abrus precatorius Linn.), Sieo khruea (Bauhinia glauca Wall. ex Benth) and Nam han
(Caesalpinnia godefroyana Ktze.} Table 3.3-11.

3.3.2.2 Wildlife
(1} Introduction

The wildlife survey was done within 5 km. radius from the proposed project
and vicinity to make known of wildlife diversity wildlife abundance; wildlife habitats and
wildlife food sources in the study area. The wildlife animals can be considered in 4 type of
vertebrate as mammalian animal, reptalian animal, bird and amphibious animai for the study.
Direct count and indirect count were employed in combination.

(2} Results of the Study

Dealing with the wildlife inventory, almost all of the study area is industrial
area and there are poor habitats for wildlife animal. The 49 wildlife species were found and can
be categorized in mammal, 3 species; bird, 27 species; reptile, 15 species and amphibian, 3
species as shown in Table 3.3-12.

‘Tne 3 mammal species found, most are small size mammals ie. Small Asian
mongoose (Herpestes javanicus), Roof rat (Rattus rattus) and Rice field rat (Rattus
argentiventer). Only small asian mongoose is in the protected species of the WARPA status.
However, the mammals animals can be found on the general area of the local to regional level.

The tatal hird species actually living around the project area are at least 27
species. Those birds commonly observed are mainly waterfowl and frequently-seen species are
such as Little egret (Egretta garzetta), Chinese pond heron {Ardeola bacchus). There are birds
classified in the Protected species by WARPA status such as Chinese francolin (Francolinus
pintadeanus), Blue tailed Bee-eater (Merops philipinus), Common Kingfisher (Alcedo atthis),
Oriental magpine-robin {(Copychus saularis), and etc. Fu}thermore, they are also widespreadin
baoth the regional and country distribution.
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TABLE 3.3-11

THE SPECIES LIST OF THE TREE FOUND WITHIN 5 KM RADIUS AROUND THE PROPOSED

SIST: Shrub/Shrubby Tree

c Climber

POWER PLANT
“No. | - 'Vernacular Nam
1. | Sakae Combretum guadrangulare Kurz T
2. | Phothale Trespesia populueoides Kostel. T
3. | Phutsaa zizyphus mauritiana Lamk. ST
4. | Ma khaam thet Pithecellobium dulce Benth. ExT
5. | Kra thin narong (Wattle) Acacia auriculaeformis Cunn. ExT
6. | Sadao Azadirachta siamensis Valeton T
7. | Khoi Streblus asper Lour. T
8. | Yuukhaaliptus Eucalyptus camaldulensis Dehn. T
9. | Krathin Leuceana leucocephala de Wit S/ST
10. | Manaao phee Atalantia monophylla Correa ST
11. | Pra duu Prerocarpus macrocarpus Kurz. T
12. | Ma khaam pom Phyllanthus emblica Linn. T
13. | Sieo khruea Bauhinia glauca Wall. ex Benth. C
14, | Waam han Caesalpinnia godefroyana Kize. C
15, | Phaa siam Vitex canescense Kurz. T
16. | Sawong Vitex limonifolia Wall. T
17. | Plao Croton argyratus Bl S/ST
18. | Ka Sam Peek Vitex peduncularis Wall. ex Schauer T
19. | Ma klam Ton Adenanthera povoniana Linn. T
20. | Ma klam khruea Abrus precatorius Linn. C
21. | Cinnamomun -Cinnamomum sp. C
Remark: T Tree
ST Shrubby Tree
Ext Hxotic Tree
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The 15 species of reptilian fauna found are living around the project ares
especially in the degraded forest on the west of the proposed project site. The reptilian species
found are mainly classified in the Indeterminated species of present status such as Common
house gecko (Hemidactylus frenatus), Garden Lizard (Callotes mystaceus), Long tailed skink
(Mabuya longicaudata), and etc.

The 3 species of amphibian fauna found are mostly non-protected by law and
indeterminated species by present status as Common black spined toad (Bufo melanostictus),
Lowland frog (Rana rugulosa} and Comnmon burrowing frog (Kaloula pulchra).

3.4 HUMAN USE VALUE
3.4.1 Transportation

3.4.1.1 Introduction

The transportation systems in the area might be affected by the project
Implementation especially during construction peried. A study on traffic condition and
transportation network has been carried out to assess potential impacts of the project and as. a
base-line data for recommending appropriate mitigation measures.

3.4.1.2  Methodology

The main activities for data collection were secondary data review and field
observation.

(1) Secondary data review: Relevant data on transportation were collected and
traffic volume statistics on the concerned highway were processed and analysed.

(2) Field observation: Observe traffic volume of the related highway at the nearest
point of the project site. This activity was conducted during mid-June, 1997.

3.4.1.3  Results of the Study
(1) Road Network and Traffic Volume
{a) Road Network -

The Laem Chabang Power Plant will be located in the Laemn Chabang
Industrial Estate, Chonburi province, eastern seaboard development area. The highways related
to the industrial estate which may be affected by the project are Highway No. 3 (Sukhumwit
Road) linking Bangkok and other parts of the eastern region and HighWayNo. 3 (Chbnburi—
Pattaya New Highway). See Figure 3.4-1.
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Sukhumwit road starts from Ploen Chit intersection in BKK and passes
through the East of BKK, running along the eastern coastline to Sattahip and ending at Trad
province with approximately 400 km in length. The highway section passing the Laem Chabang
Industrial Estate has 4 lanes with asphaltic surface. There are also many road networks
connecting this area to other region of Thailand.

Highway No. 36 originates at the Bypass, Chonburi. It branches from
Highway No. 3 and runs in the south-east direction. The total length of this route from Chonburi
to Pattaya is 64 kilometers which has a branch leading to Laem Chabang Industrial Estate. The
road has 4 lanes with concrete surface.

Moreover, there are many roads in Laem Chabang Industrial Estate and of _
Muang Mai Laem Chabang such as Cho. 1 road, Cho. 3 road, Cho. 4 road and Sukhaphiban ¢
road (Figure 3.4-2).

(b} Traffic Volume

Average annual daily traffic volume (AADT) on Highway No. 3 and
Highway No. 36 in 1996 recorded by Department of Highway is presented in Table 3.4-1.

The statistics in the Table show that traffic volume at the station: on
Highway No. 3 (KM. 130+000), compared to other stations, is the highest. The ratio of heavy
vehicle on Highway No. 3 at KM. 130+000 and Highway No. 36 at KM. 4+000 and KM, 30+000 is
rather high, ie., 26.97, 25.29 and 33.12 percent respectively.

The AADT on the Highway No. 3 (from Ao Udum to Pattaya) during 1990
to 1996, as shown in Table 3.4-2, trended to fluctuate, decreased by 3.29 percent in 1991 while
dramaticelly increased by 24.13 in 1993. However, the AADT increased from 15,092 vehicles per
day in 1990 to 24,088 vehicles per, day in 1996 or increased by 59.61 percent (9.93% per year).

{2) Railway

A railway system in the eastern region (Figure 3.4-1) is being developed oG

accommodate the development of the Eastern Seaboard Regional Development Programe, o
transport raw material, product and cargo of industries in Laem Chabang and Map Ta Phut
Industrial Estate. The railway network is proposed to link Muang district, Chachoengsao
province and Sattahip, Chonburi pfovince with a connection from Chachoengsao to Bangkok,
North and Northeast and Sattahip to Muang district, Rayong province,

There are about 30-40 trains per week from Laem Chabang to other parts. The :
maximum number of train being designed is 8 trains per day, 7 trains for containner and 1 train - -
for oil and sugar. h

(3) Airway

U-Tapao Airport is a commercial airport located at Sattahip district, Chonburi

province. At present, it has only 1 point of destination, ie...U-Tapao-Samui Island, with a . .

frequency of 2 times per week.
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(4) Navigation

There are 9 ports (jetty) and 2 supplementary facilities in the Eastern Seaboard
development area namely:

Siam Transport Agency Jetty
Thai Oil Jetty

PTT Jetty (1)

ESSO Jetty Budy Mooring
PTT Budy Mooring

PTT Jetty (2)

Laem Chabang Deep Sea Port
Sattahip Commercial Port
Map Ta Phut Industrial Port
NPC Jetty

The Ethylens Jetty

The main ports near the project site is Laem Chabang Deep Sea Port, covering
an area of 6,340 rai. It has 8 terminals as follows:

1 Muti-purpose Terminal: Its length is 300 m. with 14 m. MSL. depth.
Maximum capacity of general cargo ship of 30,000 DWT. Cargo throughput
0.51 million tons/year.

3 Container Terminals: Its length is 300 m. with 14 m. MSL. depth.
Maximum capacity of Container ships of 30,000-50,000 DWT. Cargo
throughput 4.5 million tons/year,

1 Coastal Terminal: Its length is 200 m. with 6.5 m. MSL. depth Maximum
Capacity of domestic ship of 1,000 DWT. Cargo throughput 0.163 million
tons/year. :

1 Service Boat Berth: Its length is 100 m. with 6.5 MSL. depth service boat
of 1,000 DWT.

2 Agri-bulk Terminals: Its approximate length is 650 m. with 14 m. MSL
depth. Maximum capacity of tapioca ship of 70,000 DWT and sugar-
molasses ship of 40,000 DWT. Cargo throughput 2.08 million tons/year.

3.4.2 Land Use

3.4.2.1 Methodology

Land use study has been conducted through collecting secondary data and field

survey.

(1) The Collected Secondary Data Comprise

Land use map 1981 ; scale 1:100,000
Land use map 1996 ; scale 1:50,000
Remote sensing SPOT image 1991 : scale 1:50,000

VPRK/ENV/RE20221/1233/RE033-1
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- Remote sensing SPOT image 1996 ; scale 1:50,000
(2) Field Survey

After interpretation of remote sensing SPOT image of the area within 5 km
radius of the project site was completed, field surveys was conducted during 19-20 June 1997 to
verify the interpreted data and then, the existing land use map was prepared.

3.4.2.2 Results of the Study

Tambon Laem Chabang Municipality area is a target area for socin-economic and
environmental development under the Fastern Seaboard Development Project. Three main
designated activities in this area comprise:

® TLaem Chabang Commercial Port, 6,341‘ rai, located in the west part of the
municipality area.

® Taem Chabang Industrial Estate, 3,556 rai, located to the east of the commercial
port.

® TLzem Chabang New Town, 6,000 rai.

The original land uses within the municipality boundary were residential area, fishery
area and agricultural area as coastal communities i.e., Ban Ao Udom community, Laem Chabang
community, and community at Khlong Bang Lamung estuary, etc.

During the period of the Bth, 6" and 7" National Socio-economic Development Plan
the land uses within the municipality area have been gradually changed due to the Eastem
Seaboard Development of which main objective is industiial development.

New communities have been established such as Sahaphat Industrial Park
Comrunity in Tambon Nong Kham with the population of about not less than 25,000. Later,
there were the development of Laem Chabang Commercial Port, Laem Chabang Industria Estate
and Laem Chabang New Residential Community. The land uses in coastal area of Laem
Chabang municipality have been changed into commercial ports ie, Laem Chabang
Commercial Deep Sea Port, Thai Oil Co., Ltd. Jetty, Easso Standard Co., Ltd. Jeity, the Jetty for
transperting agricultural products at Ao Udem, etc. The inner areas are industrial and
infrastructure areas comprising the Industrial Estate Authority of Thailand Office, national
highway No. 3 {Sukhumwit Road), government offices such as Laem Chabng Telephon
Exchange, Ao Udom Sanitary District fire station, Eastern Region Watershed Conservation
Office, Laem Chabang provincial waterworks office, port office, EGAT's Ao Phai Substation,
Laem Chabang Government Office Centre, Tambon Laem Chabang police station, Laem
Chabang New Town housing units, commercial banks, shopping centre, private commercial
buildings, etc. To the east of the core area are industrial land use and a big residential area i.e,,
Sahaphat Industrial Park Community (about 1,300 rai), large educational land uses such as
Sriracha Community Colleage of Kasetsart University, Community Development Collage, school
and other educational institutes. The rest area is still low-density land use.
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The land use within & km ridius of the project site consist of:

® Urban and commercial area : U2, 6,095 rai or 12,41% of total study area

® Institutional Area : U3, 486 rai or 0.99% of total study area
Seaport : U4, planned 6,341 rai actually existing used 3,464 rai or 7.05 of total
study area

® Industrial Area : Ub, 8,258 rai or 16.82% of total study area

(The area of Lasm Chabang Industria! Estate is about 3,556 rai)

® Abandoned Paddy Field : (A1) 558 rai or 1.14% of total study area
® Fieid Crops : A2, 383 1ai or 0.78% of total study area

(Cassava plantation in the area to the north of the project site)

Eucalyptus : A3, 123 rai or 0.26% of total study area

Mixed Orchards : A4, 2,102 rai or 4.28% of total study area (Mango, Coconut)
Idle Land, Shrubs : M1, 3,443 rai or 7.01% of total study area

Swampy Area : M2, 1,862 rai or 3.79% of otal study area

Forest Land : F, 2,335 rai or 4.75% of total study area

(Areas around Khao Bo Ya, Khao Phu Nai, Khao Phu,’Khao Kaset)
®  Water Body : W, 19,998 rai or 40.73% of total study area

For more detail, see Table 3.4-3 and Figure 3.4-3.

TABLE 3.4-3
EXISTING LAND USE CLASSIFICATION

‘ENO':‘: )
1. Urhan :
® Urban / Commercial Area Uz - 6,095 12.41
® Institutional Area U3 - 486 - 098
® Seaports U4 3.464 . 7.05
® Industrial Area Us 8,268 16.82
2. Agricultural Land )
® Abundoned Paddy Field (A1) hE8 1.14
® Field Crops A2 383 0.78
& Fucalyptus . A3 - 123 | 0.25
® Mixed Orchards A4 2102 428
3. Water Body W 19,998 40.73
4, Miscellaneous Land
® [dle Land / Scrub M1 3,443 7.01
® Swampy Area - M2 - 1,862 3.79
5. Forest Land F 2,335 475
Total 49,107 100.00
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Laem Chabang Municipality is located within the boundary of the general plan of
Laem Chabang Industrial zone and community. Chonburi province (ministerial Requlation No. 35
BE. 2530) prepared by Department of Town and Country Planning, Ministry of Interior. In the
general Plan, the project area was prescribed as industrial zone (see Figure 3.4-4). (The
Ministerial Regulation has been expired since B.E. 2637; the new General Plan of Laem Chabang
community is now under consideration of the Office of Juridical Council).

3.4.3 Water Resource Management

3.4.3.1 Introduction

Water resource management is very important for both construction and operation of
the project. It is necessary to evaluate the water resource and to determine the adequacy of
water rescurce for the project activity. One major factor of power plant project is water sﬁpply
for steam turbine and uses in cooling system of the power plant. In this study, an investigation
on various type of water use and existing water resources in the project area is conducted and
the probable impacts which might occur as a result of proposed project are assessed.

Secondary data and information on water resources management were collected from
existing reports. In addition, the study team interviewed the Laem Chabang Industrial Estate
officer about water supply in the IE and nearby communities. The main data was collected from
statistical record of Laem Chabang Waterworks during 1993-1996 and Water Resources
Development Flan in the Eastern Coast Basin (1994).

3.4.3.2 Results of the Study
{1} Water Resources

Nong Kho reservoir is the only one reservoir that is major source of water supply
in this project. The raw water will be pumped from this reservoirs through underground pipeline
which runs to the Laem Chabang Industrial Estate. This reservoir is located about 14 km. to the
northwest of the project area with capacity of 18.8 Mm’. Most of water is supplied to the Laem
Chabang municipality and nearby area. Quantity of water to be supplied to this area is
presented in Table 3.4-4,

{2} Laem Chabang Waterwork

From the information of Laem Chabang Waterworks (Ao Udom), the source of
rawwater for producing pipe water was supplied by Nong Kho reservoir. The capacity of this
waterwork is shown in Table 3.4-5. In 1995, the water volumes, which are distributed to 6,486
users was 5.87 million cubic meter per year (covering the area of about 11 square kilometers). In
the future, Laem Chabang Waterworks will increase production capacity to support all area of -
Laem Chabang through: ‘
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TABLE 3.4-4
WATER DEMAND OF INDUSTRIAL SECTOR FROM NONG KHO RESERVOIR

1. Laem Chabang Industrial Estate | 3,566.00 | 4.80 5.80 7.00 11.40 | 1250 | 1250 |

2. Laem Chabang Port - 0.60 0.75 0.88 1.38 1.50 1.50

3. Bo Win Industrial Estate 246263 | 450 8.85 - - - -

4. Sri Racha Farm Co., Lid. - 0.43 043 0.43 0.43 0.43 0.43

5. Thai Oil - 0.50 1.26 1.56 2.25 2.50 250

6. Saha Phattana Industrial 1,202.00 | 2.20 350 480 480 4.80 480

7. Laem Chabang Waterwork - - 7.30 9.00 1780 | 21.30 | 2335
Total 723063 | 1308 | 2790 | 2367 | 38.06 { 43.03 ! 4508

Source : NESDB Study on Information and Potential for Water Resources Development in the
Eastern Coast Basin, (1994)

TABLE 3.4-5
PRODUCTION AND DISTRIBUTION OF LAEM CHABANG WATERWORKS

" Year
1990 951,226 718,498 10 2,274
1991 1,105,365 979,788 10 2,610
1992 1,572,617 1,276,056 10 3,259
1993 1,639,188 1,602,891 10 4,034
1994 3,608,800 3,436,952 10 4 882
1995 NA 5,874,822 11 6,486

1996+** NA - 1,993,982 11 6,561

Note : * = Laem Chabang Municipality Area

** = In 1996, Record ended in April
NA = Not Available

Source : Laem Chabang Waterworks
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- Construction of waterworks building to produce pipe water about 1,000
cubic meter per hours.

- Construction: of waterworks distribution station to support water to Laem
Chabang Muang Mai and nearby area.

The rawwater supplied to the factory in Laem Chabang Industrial Estate was
drained form Nong Kho Reservoir about 21.5 MCM/year by piping system to storage pond at
Tamben Thung Sukla. This piping system is steel pipes which have diameter about 0.9 - 1.0
meter and the length is about 14 km. The system was constructed by Public Work Department.
The volume of water use in Laem Chabang Industrial Estate is shown in Tabie 3.4-6. It shows
that in 1996, the monthly water use were in the range of 282,334-311,891 cum./month.

TABLE 3.4-6
WATER USE IN LAEM CHABANG INDUSTRIAL ESTATE
DURING JANUARY 1996 - MARCH 1997

Vear. Month . — T ‘-f.l:'_dt'a'.ljﬁ

1996 January 26 123,972 4 28,134 162,106
February * * * * *
March 34 220,207 33 52,151 272,358
April 34 224,230 33 62,096 286,326
May 35 274,104 36 56,030 330,134
June ¥ * * * *
July * * * * *
August . * * ¥ *
September 3 289,357 32 42,414 333,77
October * * * * *
November * L * * *
December * * * * *

1997 January 36 294,878 32 17,013 311,891
February 34 254,870 30 56,538 311,408
March 37 238,676 36 43,668 282,334

Note : *  No Record

Source : Laem Chabang Industirial Estate.
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Regional irrigation office 9 (Chenburi) is responsible for supplying water for
agricultural purpose in Chonburi Province. At present, there is no irrigation project in Laem
Chabang Municipality. However, areas nearby Laem Chabang Municipality are supplied by
several imrigation projects which have direct and .indirect benefit to people in Laem Chabang
area {Table 3.4-7).

TABLE 3.4-7
IRRIGATION PROJECTS NEARBY LAEM CHABANG MUNICIPALITY

" ‘Reservoi

Bang Phra

Sriracha

Hual Saphan Sriracha 3.84
Nong Klang Dong Sriracha 7.65
Huai Khun Jit Sriracha 480

{3} Small Water Resource and Groundwater

There are not large canal, river or stream which flow through Laem Chabang
_aréa, but there are short canals in which there is not stream flow all the year round such as:
Bang Lamung canal, Laem Chabang canal, Huai Ban Na, Huai Yai, Huai Wang Ta Xhon and
Huai Kong Dai. Data on groundwater resource in this area show that around Chonburi area
there are shallow wells which produce groundwater about 10-100 cubic meter per hour.
However, it is rather hard water which is unsuitable for consumption.

3.4.4 Solid Waste Management

3.4.4.1 Introduction

In the construction and operation period, solid waste management must be effective
in order to minimize potential adverse environmental effects. This section of the EIA includes
the evaluaticn of the project solid waste and the description of solid waste management for the
project area. Solid waste tc be generated at the power plant site during the construction period
will comprise primarily construction waste and some domestic waste. During operation the plant
will generate minimal amounts of solid waste comprising some waste oils and chemicals, sludge
from wastewater treatment on site, and office and kitchen waste.

Secondary data and information about solid waste were collected from several
sources and existing documents from office of Laem Chabang Sanitary District and Laem
Chabang Industrial Estate, Sriracha District, Chonburi province. These data show the general
status of the solid waste source and management by communities and the Industrial Estate
nearby the project site.
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3.4.4.2 Results of the Study
(1) Laem Chabang Municipality

The information on solid waste management in Laem Chabang Municipality
reveals that the solid waste generated in Laem Chabang Municipality area is about 85-100
tons/day; it is generated by more than 68,000 people and more than 120 company located in
communities around Laem Chabang municipality such as Ban Ao Udom, Ban Laem Chabang,
Ban Bang Lamung, new community along Sukhumwit road, Laem Chebang Industriai Estate,
Laem Chabang port and Muang Mai Laem Chabang. The estimated solid wasted produced by
people is in the range of 0.8-1.4 kg/person/day.

Laem Chabang Municipality is able to collect about 80 tons/day; approximately
80 percent of total area. Laem Chabang Industrial Estate and Laem Chabang Port generate solid
waste about 30 tons/day. The solid waste is collected by staffs of both authorities and contrelied
by Laem Chabang Municipality. Composition of the solid waste consists of domestic waste and
industrial waste. The solid waste will be collected and disposed at the landfill area of 35 rai in
Tambon Sriracha. This landfill site is located aboui 18 km from Laem Chabang Municipality
Office. It was designated to operate in 1993 and supposed to be used for 4 years.

Waste collection facilities of Laesm Chabang municipality comprise 19 waste
collecting trucks, 111 sanitation workers and about 1,200 waste containers (200 liters). The detail
“of each waste collection facilities can be describted as follows:

{a) Sanitation Worker {about 111 staff)

® Waste collectors (64 persons) work covered twenty-one zones and work
during 04.00 am.-12.00 am. and 1.00 p.m.-8.00 p.m.

® Waste sweépers (47 persons) work during 04.30 a.m.-O"}'.DO am. 07.00
a.m.-09.30 am. and 10.30 a.m.-1.00 p.m.

{b) Waste Collecting Truck {about 19 trucks)
® § Back compact garbage trucks with capacity of 10 cu.m.
® 3 container garbage trucks with capacity of 8 cum.

® 7.side-open garbage trucks with capacity 15 cu.y (4 trucks), 4 cuy (2
trucks) and 10 cu.m. {1 truck)

® 3 garbage pick up with capacity of 4.0 cum.

The major problem for waste collecting is the increasing quantities of waste
generated as the area becomes more densely populated and industrialised. The volume of solid
waste being generated and collected during 1992-1997 is shown in Table 3.4-8. The mitigation
plan for solid waste management in Laem Chabang Municipality comprises construction of solid
waste disposal system in the area of about 260 rai at Tambon Bung by Public Work Department
in 1997
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TAELE 3.4-8
SOLID WASTE MANAGEMENT LAEM CHABANG MUNICIPALITY
DURING 1992-1996

| - Genera ing Volume |
. Year K e - I
1992 0.8
1933 0.8
1994 |- 0.8
1995 : 0.8
1998 0.8

Source : . Laem Chabang Municipality

(2) Laem Chabhang Port

Laem Chabang Port generates solid waste totally about 10 cu.m./day. The waste
is disposed by open buming at the port area. Solid waste generated in zone B of the port is
collected by 4 port staff (2-4 trips/day), while solid waste generated in zone A of the port is
collected by Unithai Shipyard & Engineering Co., Ltd. and Ao Thai Cargo Co., Ltd. The main
source of solid waste in the port is office, store and garbage from ship. There in now a solid
waste management plan to increase the number of waste collecting trucks and staff and to send
the waste to Laem Chabang Municipality's solid waste disposal site.

35 " QUALITY OF LIFE
3.b.1 Socio-economic

3.5.1.1 Introduction

The objectives of socio-economic study in this section are to illustate the general
socio-economic condition of the study area and to identify the socio-economic status including
the attitude of local people toward the proposed project.

Since the project, Leem Chabang Power Plant, will be located in Laem Chabang
Industrial Estate in Laem Chabang Municipality, the general socio-economic condition of the
study area is therefore concentrated within the municipality boundary. For the study on socio-
econemic status and attitude of the local pecple, the target group of the study is the people
living close to.the project who may be affected by it's implementation.
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3.5.1.2 Methodology
(1} Data Collection
{a) Literature Reviews

Related secondary data were collected and reviewed to illustrate the
general socio-economic condition of the study area. The document and reports for this study
are:

Topographycal Map (1:50,000) and map of governmential boundary,

5 years Development Plan of Laem Chabang Municipality, 1992-1996,

5 years Development Plan of Laem Chabang Municipality, 1997-1941, and
Others relating reports and documents.

(b) Primary Data Coliecting
®  Preliminary Investigation and Key-informant Interview

Preliminary investigation was conducted to check the locations and
general conditions of communities near the project site which may be affected by it's
implementation, and key informants of those communities were interviewed to identify socio-
economic condition at community level. These activities were conducted during 19 June 1997.

®  Socio-economic Survey
The details of this activity can be described as follows:
- Questionaire Preparation

The questionnaire used for interview heads of household covers 4
mair components, i.e. basic data of the respondents, basic
socio-economic data of their households, quality of life and
existing environment according to their perception, and attitude
of the respondents toward the project.

- Population Frame and Sample Selection

The target population is local people in the 3 communities
located near the project, i.e., Chumchen Ban Thung, Chumchon
Ban Laem Chabang and Chumchon Talat Ao Udom (Figure 3.5-1).

The sampling population frame is 786 and the sample size of this
study is not less than 103 samples when the confidence level is
95% and permissible error is 0.08 (Wichian Ketsing, 1995). Thus
the percentage of the sample is about 13.10.

- Field Survey Conduction

Before the actual field survey, enumerators were trained in
interview  technigues. After being sufficlently trained,
enumerators and supervisors were out in the field to collect data
by interview heads of households or their representatives. The
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field survey was carried out during 24-27 June 1997, 115 samples
were randomiy selected, 33 samples from Chumchon Ban Thung,
44 samples from Chumchon Ban Laem Chabang and 38 samples
from Chumchon Talat Ao Udom, (Table 3.5-1).

TABLE 3.5-1
NUMBER OF HOUSEHOLDS AND SAMPLE SIZE FOR SOCIO-ECCNOMIC SURVEY, JUNE 1997

..Chumchéxﬁi{",i'ﬂ R TP S
L L g

‘ '(Communi;y):i‘__.;z- BN " 4'/6,
Ban Thung 223 33 14.80
Ban Laem Chabang 291 ' 44 15.12
Talat Ao Udom* 272 38 13.97
Total 786 115 14.63

Note ! * Cover households in  the community located southward from Ao Udom road (about

50% of total households of Chomchon Talat Ao Udom)

Source : 1/ Laem Chabang Municipality, Numbers of households in 1995 classified by
community.

{2) Data Analysis

Data which had been collected were divided intc 3 parts for analysis. The
literature review was conducted and presented as general socio-economic condition of the study
area. The preliminary investigation and key-informent interview were to describe socio-
economic condition at community level. For socio-economic survey, the statistic analysis with
computer program, Statistical Package for the Sccial Sciences (SPSS), was conducted. The
results of this analysis cover socic-economic condition of the households including attitude of
respondents toward the project.

3.5.1.3  Results of the Study
(1) Literature Review
The results of literature review can bhe surmarised as follows:
(a) General Socio-economic Condition of the Study Area

Laem Chabang Power Plant will be located in Laem Chabang Area, a part
of Eastern Seaboard Development Area. Laem Chabang has been stipulated as new economic
zone, comprising international deep sea port, industrial estate, and a new r1esidential
community. Due to that policy, socio-economic condition of Laem Chabang has been changed
drastically from agricultural society to industrial area.
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(b) Administrative Boundary

Laem Chabang Area, a part of Tambon Surasak, Tambon Nong Kham and
Tambon Bung, and all area of Tambon Sukhla, Si Racha District, and Tambon Bang Lamung,
Bang Lamung District, Chonburi Province, has been established to be Laem Chabang
Municipality since 4 December, 1891. The total area of Laem Chabang Municipality is 109.65
km®, about 2.5% of the area of Chonburi Province,

It has 21 communities (Figure 3.5-2) : 11 -communities are in Tambon
Thung Sukhla, 1 community in Tambon Surasak, 2 communities in Tambon Nong Kham, 4
communities in Tambon Bung and 3 communities in Tambon Bang Lamung, see more details in
Table 3.5-2.

(c) Population

From the population data collected by the Community Development
Division. Laem Chabang Municipality, in 1995, it was found that the number of population in
Laem Chabang Municipelity at that time was 30,730 persans from 5,715 households. Thus, the
average household size is about 5.38 (Table 3.5-3). The ratio of male to female is 1:1.01.

The number of population during 1993 to 1996 increases every year,
particularly in 1996 the population increased by 11.3 percent from 32,046 persons in 1995 to
35,658 persons in 1996 (Table 35-4) while the national growth rate was only about 1% at the
same peridd. '

(2) The Results from Preliminary Investigation and Key-information Interview
{a) Location of Community and Administration

The three communities namely Chumchon Ban Thung, Chumchon Ban
Laem Chabang and Chumchon Talat Ao Udom are located about 1.5, 1.0 and 2.0 km to the
north-northeast, southwest and northeast of the proposed project respectively.

Chumchon Ban Thung is locates in the area surmrounded with industrial
plants e.g. Thai Lube Base Co., Ltd. {Lube OQil Plant), ESSO Refinery Plant and Oil Tank Farm of
PTT. For the location of Chumchon Ban Laem Chabang, it is located adjacent to the sea. Laem
Chabang Deep Sea Port is to the southeast of this community. Another community, Chumnchon
Talat Ao Udom, Most residential buildings and mixed residential commercial buildings are
located along the Highway No. 3.

(b) Population Structure

According to the result of community leader interviewing, the number of
househelds of the three communities (in early October 1996} were 362, 170 angd 595 households
respectively. The average household size is about 4.7-4.8 which is relatively small compared
with the average of Laem Chabang municipality (See more detail in Appendix I)..
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TABLE 3.5-2
COMMUNITIES WITHIN LAEM CHABANG MUNICIPALITY

Ban Na § Bang Lamung Bang Lamung
Thung Krat . 7,8 Bang Lamung Bang Lamung |
Bang Lamuang 4,9 Bang Lamung Bang Lamung
Ban Ao Udom 1 Sukhla Sukhla
Ban Thung 2 Sukhla Sukhla
Ban Na Kao ' 4,5 Sukhla Sukhla
Ban Laem Chabang 3 Sukhla ~ Sukhla
Ban Nem Sap 6 Sukhla . Sukhla
Talat At Udom 7 Sukhla Sukhla
Ban Sak Yai Chin 8 Sukhla Sukhla
Wat Manorom 9 Sukhla Sukhla
Moo Ban Laem Thong ' 10 Sukhla Sukhla
Wat Ton Mamuang . 11 Sukhla - Sukhla
Rong Namtan Huai Lek i2 Sukhla Sukhla
Ban Map Samet Daeng 3,9 Sukhla Sukhla

Na Borisat Pam Asia - 11 Nong Kham Sukhla
Ban Nong Kham _ 11 Nong Kham Sukhla
Ban Chuk Kachoe . 1 Bung Sukhla
Rai Nhung 5 " Bung Sukhla
Ban Nong Khla Mai ‘ 9 Bung Sukhla
Ban Nong Khla Kao 10 Bung Sukhla

Source : Community Development Division, Lasm Chabang Municipality, 1940
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TABLE 3.5-3

POPULATION IN LAEM CHABANG MUNICIPALITY IN 1985

CALSSIFIED BY COMMUNITY

. oty
(ChumChon) L

“Sisio Fomal Total

Ban Na

Thung Krat

Bang Lamuang

Ban Ac Udom

Ban Thung

Ban Na Kao

Ban Laem Chabang
Ban Nam Sap

Talat At Udom

Ban Sak Yai Chin
Wat Manorom

Moo Ban Laem Thong
Wat Ton Mamuang
Rong Namtan Huai Lek
Ban Map Samet Daeng
Na Borisat Pam Asia
Ban Nong Kham

Ban Chuk Kachoe

Rai Nhung

Ban Nong Khla Mai
Ban Nong Khla Kao

2.882 184 385
744 343 994
489 356 871
936 508 1,440
768 223 531
390 160 319
680 291 916
682 237 815

1,387 544 1,662

1,681 299 676

2,188 546 1,199
685 265 525
398 282 743
710 261 824
270 147 433

81,206 282 618

2,030 326 997
94 89 285
120 105 454
124 92 361
303 175 413

444

1,020
922
1,670
510
301
921
771
1,652
705
1,208
547
712
835
416
b2b
958
275
475
293
409

829
2,014
1,793
3,010
1,041

610
1,837
1,586
3,314
1,381
2,407
1,072
1,455
1,659

849
1,143
1,955

560

929

654

522
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TABLE 3.5-4

THE STATISTIC OF POPULATION IN LAEM CHABANG MUNICIPALITY
DURING 1993 TO 1996 .

Yeat" _

1993 . 14,650 14,644 29,324

1994 15,443 15,578 31,021 5.4
1995 15,968 16,078 32,048 2.2
1995 ' 17,954 17,704 35,658 11.3

Source : Local Registration Division, Laem Chabang Municipality, 1997.

The factors of the increase of population during 1993-1996 are immigration
. with numbers of 1,670-2,080 immigrants per year or about 5.7-6.6% of population in each year,
and natural increase in birth rate with 486-767 infants per year. In addition, the death rate was
low only about 0.4-0.5% of population in each year. However, there are no less than 1,000 out-
migrants per year. The net increase of population each year ranges from 2.63 - 5.06 percent (See
more details in Table 3.5-5}.

(3) Socio-economic Survey
{(a) General Information of Respondents

Among 115 respondents, 71 of them (61.7%) are women; male respondents
comprise only 38.3 percent. The majority of respondents are between 21-40 years old (51.3%):
those betwgen 41-60 years old comprise 26.1 percent and 16,5 percent for those over 60 years
old. Only 6.1 percent of respondents are 20 years old or lower. The vast majority of respondents
(80.0%) are household heads and their spouses; 14.8 percens respondents are sons/daughters of
the family: the rest comprises parents, siblings and others living with the family.

All respondents are reported to be Buddhists.

As for education attainment, most respondents (72.0%) completed only at
the primary level. However, about 4.4 percent managed to get bachelor degree.

Family Size and Household Condition:

The respondents’ average family size is 4.26. Sex distribution within family
1s almost equal. ie., 2.1 male and 2.16 female members of a family by the average. Ratio of
those working with pay and those without payment {no income) within a family by average is
not much different, ie., 2.25 and 2.01 respectively.

Among family members who eamn no income are students (53.7%),
housewives (16.4%), old aged (11.4%), smal! children (11.4%) and the crippled (0.5%), only 6.5
percent of them are classified as “unempioyed". More details in Table 1 in Appendix F.
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Respondents’ Original Domicile:

It is noticeable that only 40 percent of respondents were born here: 60
percent of them migrated from other parts of the country with a large proportion coming from
the north and the northeast {about 29% each) and from the centrai region (17.4%).

Two main reasons for in-migration are to find job (69.6%) and to marry
with locals (21.7%) many of immigrants have been living at the present location for a long time
or about 11 years by average. Most of the respondents seem satisfy with their present
residence; only 11.3 percent of them were thinking of moving to live in other places. More
details in Table 1 in appendix J.

(b) Household Economic Condition:
Land Holding:

About 48.7 percent of respondents own a small piece of land (0.19 rai)
mainly for residential area; 40.9 percent of respondents have to lent land for residence. Qnly few
respondents (about 3-4%) own other land using for other purposes.

Occupation Income and Expenditure:

Respondents work in various fields; among main occupations are trading
and working in industrial factories (23.6% each); other occupations are private business and
fisheries (10.4% each), self-employed (7.0%), government/state enterprise (4.4%) and living on
money sent by offsprings (1.7%). It is noted that 40 percent of respondents reported of having
supplement occupation most, of which is general hired labour (47.8%) followed by treading
(23.9%} and private business (6.5%). 20 percent of respordents reported of having occupational
problems most of which are low income/wages (30.4%), few hired labour (26.1%) and reduced
marine animals (21.7%).

Respondent’s household average monthly income is little higher than the
average expenditure, i.e., 15,047.83 bath to 14,308.69 baht. However, 28.7 percent of respondents
reported being in debts and 23.5 percent reported having saving; most of the respondents
(84.4%) perceived their household economic status as “sufficient to make a living" (middie
income group). More details in Table 2 in Appendix J.

(c) Public Utilities and Services:

Respondents were asked about public utilities and services in and around
the project areas; among many questions asked, one is concerning the use of health institution
for treatment of diseases when one get sick. It was found that the vast majority of respondents
(86.1%) went to the hospital for treatment; 16.5 percent went to clinics while 20 percent bought
medicines from drug stores to cure themselves. As for, distance of hospital from the community,
it is quite near, only 6.04 km. and 2.66 km. for clinics.

The major source of drinking water among respondents is bottled water
buying (78.3%) followed by pipe water {20.9%) and rain water (5.2%).
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The major source of household use water is however the pipe water
(74.8%), foliowed distantly by shaliow well water (15.7%), buying water from trucks (7.8%), deep
well water and rain water (2.6% each). About 10.4 percent of respondents reported of howing
drinking water problems most of which is the low water quality (50.0%), followed by expensive
price (41.7%) and imegular running of pipe water (8.3%). Almost 21 percent of respondents
reported of having problems with household use water, i.e., low quality (560.0%), irregular running
of lpipe water {41.7%) and expensive price (8.3%).

The community garbage collecting is done entirely by the municipality
trucks; most respondents (87.0%) reported that the truck comes to collect garbage evade and
93.0 percent said no problem with the garbage coliection. It is noted that every respondent
household uses lairine. However, wastewater management is not very well implemented as 42.6
percent of respondents reported releasing it to the municipality drainage and 29.6 percent
discharged if around their house compound; 13.0 percent to natural waterways, etc. More details
in Table 3 in Appendix J.

Navertheless, when asked of their satisfaction on their current living
condition, 82.6 percent of respondents replied is a positive manner; only 15.7 percent reported
not satisfied with major reasons as bad environment, too many industrial plants (83.3%), not
secure in life and property (33.3%) and difficult to find job as hired labour (16.7%). More details
in Table 4 in Appendix J.

When asked of change in their community, 85.2 percent of respondents
said the community had changed dramatically the direction of urbanization with more crowded
housing, heavy traffics and higher cost of living, deteriorated community environment because
of having many industrial factories and many people moving in the work in the area. More
details in Table 4 in Appendix J.

(d) Changing Environmental Affecting Daily Life:

Respondents were asked to express thelr views on environmental change
that effects their daily life and it appease that dust small and noise command higher percentage
of negative impact on daily life as elaborated in more details below.

About 64.6 percent of respondents reported to be affected by increased
dust mosily (90.6%) coming from vehicles and roads; 41.9 percent of those affected said the level
of affecting was high and it happens everyday (64.9%).

As for noise, 53.9 percent reported of being affected with the same major
source of dust, i.e., from vehicles and road (77.4%} and 66.1 percent of those affected said they
hear loud noise everyday though the level of affecting is moderate or small.

The other major negative impact is foul small of which 64.4 percent of
responcents confirm the happening, and 48.7 percent said the level of affecting was high
though the majority of those affected (56.8%) mentioned it happened only on some days.’

It is noted that about 47 percent of respondents are affected by smoke
released mostly from industrial factories (74.1%) with mederate to high levels of disturbance
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though the majority of those affected (563.7%) reported that the affected smoke happened oniy on
some days. However, 31.5 percent say it happens everyday.

Only 21.7 percent of respondents reported of being affected by wastewater
released mostly from industrial facilities {60%); the level of affecting is moderate and occurs only
on some days. Other affected materials are not severe. More details in Table 5 in Appendix J.

{e)} Awareness of and Attitude Toward the Project

When asked whether they ever heard of the project, 852 percent of
respondents said "no’; only 14.8 percent heard about the project from their neighbours. However,
b7.4 percent of respondents thought that the project was good for them and their communities
mostly in terms of providing electricity (43.9%) and increasing job opportuniy (33.3%). About
27.8 percent mentioned disadvantage of the projéct for them and their communities mainly in
terms of environmental pollution (59.4%) an creating worriness 918.8%). To minimise the above
affects, the majority of those mentioning disadvantages suggested that the project should
supervise and run activities strictly and carefully. As for causes of worriness, being afraid of
explosion is sensed by many (45.2%) as well as about pollution (51.6%). The level of their worry
is moderate.

. However, 47.8 percent of respondents agree with having the project while
444 percent feel indifferent; only 7.8 percent of respondents do not agree with having the
prcject. The major reason of agreeing with the project is becauses the project brings progress to
the communities (52.7%); other reasons are howing electricity (20.0%) and generating job
opportunity (18.2%). About 53 percent of respondents want the project helping their
communities in improving public utilities system 919.7%), in hiring local labour 919.7%) and in
strict supervision of it’s transaction to the highest safety standard (34.4%). For more details, see
Table 6 in Appendix J. '

3.5.2 Public Health and Safety

3.5.2.1 Introduction

The objective of the study on public health and safety is to identify the existing
health condition around the project area. Results from the study will be used as a base-line data
for assessing impact which may be derived from the project. The study was concentrated on
the information of related health agencies ‘including local pubiic health office/center and
hospitals. The data collected and reviewed are health facilities, services and personnel, and
health problems. Mareover, influential villagers in the project area were consulted to discuss the
issues of health care programs and services practised by the related health agencies.

3.6.2.2  Results of the Study

The proposed power piant will be located in Tambon Sukhla, Sri Racha District. The
local agency which is responsible for public health of the total 12 villages of Tambon Sukhla is
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Ao Udom Hospital, a community hospital, from which-pub]ic health information of this study is
mostly derived. For the information at the district level, Sri Racha Public Health Office is the
main source of these data.

{1) Vital Statistics

The number of live birth in 1996 of 12 villages in Tambon Sukhla, responsible
area of Ao Udom Hospital, was 328 or about 1644 infants per thousand of population, while
natural death and infant death were 40 and 2 respectively (Table 3.4-8). Sc the growth rate of
the study area in 1996 was about 1.43 percent.

TABLE 3.5-6
VITAL STATISTICS OF 12 VILLAGES IN TAMBON SUKHLA,
RECORDED BY AO UDOM HOSPITAL

Live Birth 379 383 174 328
Birth Rate (per thousand of populaticn) 18.6 19.68 9.15 16.44
Desth 87 35 50 40
Death Rate (per thousand of population) 425 1.80 2.63 2.00
Infant Death (Slyear) ) 4 3 - 2
Infant Death Rate  (Slyear) ' 2.0 0.15 0 6.06

Population of Tambon Sukhla 20,481 19,459 19,023 19,956

Source : Ao Udom Hospital.

The growth rates of population during in 1993 to 1996 were rather low especially
in 1995 (only about 0.65%). These might be resulted from the effectiveness of Birth Control
Pregram affecting to low live birth. Moreover, the death rates during the past four years were
low and inclined to decrease particularly in 1994 which had the lowest death rate.

{2) Public Health Problem

When considering the record of the cause of illness, it was found that the most
serious health problem was the diseases of the respiratory system with a ratio of 716.08 patients
per 1.000 persons. The second most serious health problem was the disease of digestive systern
with & ratio of 627.58 patients per 1,000 persons (Table 3.2-7).

(3) Public Health Center and Concerned Personnel

Health facilities which the local people have gone to receive health service are
not limited to only those in Tambon Sukhla. However, most of them are within Sri Racha
District, Table 3.5-8 shows the records of public health centers in Sri Racha District. There are 1
Community Hospital, Ao Udom Hospital (30 beds) and 3 private hospitals. Moreover, there is a
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big hospital, Somdet Na Siracha (500 beds) which the local people prefer to go for receiving

health services.

For the numbers of public health personnel in Siracha district is presented in

Table 3.5-9.

TABLE 3.5-7
TOP-TEN CAUSES OF ILLNESS IN 1996 RECORDED BY
AO UDOM HOSPITAL

U1 Do

o

10.

Diseases of the Respiratory System
Diseases of the Digestive System
Unidentify

Certain Infections and Parasitic Diseases
Disease of the Musculosketal System and connective
Tissue

Other External Causes of Morbidity or Mortality
Transportation Accidents and their

Sequelae

Diseases of the Circulatory System

Endocrine, Nutritional and Metabelitic Diseases
Diseases of the Skin and SubCUtaneous Tissue

12,524 627.58
6,483 324.86
5,924 296.85
2,967 148.68
2,667 | 13364
2,619 131.24
2,268 113.85
1,929 : 96.66
1,902 95.31

Source : Ao Udom Hospital, 1997.

TABLE 3.5-8
RECORDS OF PUBLIC HEALTH SERVICE CENTER
IN SIRACHA DISTRICT, CHONBURI PROVINCE

W N ® o

Community Hospital
(Ao Udom Hospital (90 beds))

Private Hospital

- Samittiwate Hospital (100 beds)

- Laem Chabang Hospital {100 beds)

- Payathai Hospital (150 beds)

Hospital of Other Organization

- Somdet Na Sri Racha (500 beds}

Malaria Unit

Public Health Station

Traditional Medical Clinic

Clinic

Drug Store

Public Health Center of Community (Sor Sor Mor)
Municipal Health Station

10

53
27
58

Under Thai Red Cross Council

Under Laem Chabang Municipality

Source : Sri Racha Public Health Office, October 1995,
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3.5.3 Aesthetic and Tourism

3.5.3.1 Introduction

The study on aesthetics and tourism was conducted to identify existing tourist
attractions and aesthetic condition around the proposed site and its vicinity. The results of the
_study of existing condition from this sector will be used as a base-line for assessing the
potential impact of the project both during construction and operation period, and
recommending mitigation measures if necessary.

3.6.3.2  Study Methodology

'The study methods are collection and review of document and report of the Tourism
Authority of Thailand (TAT) and concerned agencies, and field investigation which was carried
out around the proposed site and its vicinity during June 19-25, 1997.

3.5.3.3  Results of the Study

There is no tourist attraction, listed in the record of TAT, within 5 km radius of the
proposed project site. Ko Si Chang is the nearest natural tourist resource, about 12 km to the
Northwest of the project. In addition, there are 5 tourist attraction resources within 15 km
distance from the project, ie., Muang Chamlong (Mini Siam), Rock Garden, Phra Chuthathut
Palace, and Ko Loi (Figure 3.5-3). Other famous tourist resources in Chonburi Province such as:
Pattaya, Bang Saen and Ko lan, locate far away from the project more than 20 kilometers of
distance.
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Figure 3.5-3 : Tourist Attraction Nearby Laem Chabang Power Plant
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CHAPTER 4
ENVIRONMENTAL IMPACTS ASSESSMENT

4.1 INTRODUCTION

The construction and operation activities of the Laem Chabang Power Plant Project
may generate both positive and negative impacts o the environment surrounding the project
area. It is, therefore, essential to assess the potential impacts on environment at each stage of
project development. This chapter contains the results of the assessment, which can then be
further used to set up appropriate mitigation measures to mitigate the major adverse effects of
the project.

4.2 PHYSICAL RESOURCES
4.2.1 Topography -

4.2.1.1 Construction Period

The general topography within a 5 km radius around the project area is relatively flat,
sloping downward from east to west toward the sea and close to gulf of Thailand on westem
direction. The existing condition of the site is currently vacant, flat land within Laem Chabang
Industrial Estate.

During the construction period, the project site will be little change to the
topographic conditions of the area due to limited project area of only 11.37 rai in Laem Chabang
Industrial Estate, Thus, the impact on topographic condition can be considered as negligible.

4.2.1.2  Operation Period

During the operation period, the overall project structure will not change the
topography around the project area because the area has already been leveled. The power plant
is closed to the Wastewater Treatment Plant in the west and the Asahi Somboon Plant in the
south. This power plant development is suitably sited in Laem Chabang Industrial Estate. No
impacts on the topographic condition are expected during operation of the project.
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4.2.2 Meteorology

4.2.2.1 Construction Period

Meteorological data during 1959-1994 at Ko Sichang meteorological station, shows
that the monthly rainfall from May to October is higher than during other periods of the year,
with the peak rainfall in September.

Impacts from meteorological condition on the project during the rainy season, can be
expected, some construction activities could be delayed and ceased temporarily. Proper
canstruction schedules to minimise adverse effects of rainfall on the construction programme
will be planned. With proper planning, the effects of storm and rainfall on the construction
activities will be minor.

4.2.2.2 Operation Period
(1) Impacts from Meteorological Conditions on the Project

Power plant structures could be adversely affected by heavy storms. However,
all plant structures have been designed to withstand the worst case weather conditions
including maximum wind velocity, maximum ambient temperature, and maximurmn rainfall.

(2) Impacts from the Project on Meteorological Conditions around the Area

The proposed power plant can be viewed as relatively small-scale. The effect of
stack emissions and heat will not impact local meteorological condition, therefore, the impact
during operation pericd can be considered as negligible.

4.2.3 Geology / Seismology

4,2.3.1 Construction Period

The proposed project is located in Amphoe Sriracha, Changwat Chonburi, the
geology of which comprises high and low terrace deposits of laterite, gravel, sand, silt and clay.
The foundations of the project will not substantially disturb or change geological structures in
the project and adjacent areas.

According to existing information on geological conditions, no economic mineral
resources were recorded within the area. Therefore, there will be no impact on mineral

resources.

In addition, the project site is located in eastern region of Thailand without seismic
sources. For he earthquake information, it was indicated that no epicenter of earthquake was
detected within the project site and adjacent area. The project is of a relatively small-scale and
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will not create any seismic distwbance. In addition, it is expected to be no risk from
earthquakes which might affect project design.

4.2,3.2 Operation Period

The impact of the cperations period on the geology and seismology of the project
area is insignificant for the same reasons as discussed in the construction period.

4.2.4 Air Quality

4.2.4.1 Construction Period

Major activities during construction period will involve site clearing, surface
preparation, piling work, and transportation of heavy machineries and construction equipment.
These activities will increase particulate and gaseous emissions.

The particulate diffusion due to construction activities was estimated by the
equation below:-
Q
c = —
dXwXm

where C = concentration of particulate, mglm3

Q0 = dust emission, mg/m3

d = width of area (Triangle distance with wind direction}, m.
w = wind speed, m/sec

m

=  mixing height, m.

The US.EPA has reported that moderate activities on land where the soil consists of
about 30% silt, and there is a 50% precipitation vaporization index, dust emissions to the
ambient air are about 1.2 tons/acre/month,

Generally, plant construction will be done in sections. In this case, it is assumed that
the width of the area is 100 meters and the construction areais about 11.37 rai or 4.49 acres.

The calculation of particulate emissions for this project is presented below:
Q = 12x10° myg x 449 acres

539X 10°

30day 24hr
X [

month  day

month X

= 748 x 10" mg/hr

(8 X 7.48 X 10" mg / hr) X (day /(24 X 60 X 60 sec))

100m X (3m / sec) X 1,0600m

= 00023 mg/m’
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The estimated suspended particulate value at the construction area is 0.0023 mg/m“'.
This value is acceptable, compared with the ambient air quality standard of 0.33 mg/ms issued
by the National Environment Board of Thailand (NO.11 date April 17 B.E.2538).

Furthermore, the construction period is relatively short {less than two years in total)
consequently, it is expected that the impact on air quality at the concerned receptors, which is
located about 1.6 km. from: the proposed site, due to the project construction will be minimal.

4.2.4,2 Operation Period
(1) Introduction

Operation of power plants burning fossil fuels is a major source of pollutants
such as NO,, SO, CO, volatile organic compounds, and unbumed hydrocarbons. Under normal

circumstances, natural gas is proposed to be used as the fuel for this project.

The primary component of natural gas is methane, although varying amounts of
sthane and smaller amounts of nitrogen, helilum and carbon dioxide are also present. Because of
its negligible sulphur content, natural gas is considered to be a relatively clean fuel, some
pollutants can still be emitied as a result of combustion reaction under improper operating
conditions, or where there is insufficient air for a “clean” bum etc. Under such conditions large

amounts of pollutants especially nitrogen oxides can be emitted.

Due to the complexity of the mathematical calculations and incorporation of the
local meteorological conditions, an air quality dispersion model is commonly employed to
estimate ground level concentrations of pollutants resulting from the operation of a gas-fired
power plant. This is a mathematical description of the pollutant transport, dispersion and
transformation processes that occur in the atrmosphere.

{2) Selection of Air Dispersion Model

The Industrial Source Complex Dispersion model provides options to model
emission from a wide range of sources that might be present at a typical industrial sources
complex. The basis of the model is the straight-line, steady-state. If atmaosphere is promoted
from meteorological condition such as stability class {F-class), wind direction prevail to terrain
no dispersion of pollutant etc. The maximum concentrations of pollutant are high level. In
general, dispersion of plume will concern about various factor such as terrain condition, vertical
wind ¢hear etc. Moreover, plume is emitted from stack that the effect is moved to building and
it flows around building. From this results', dispersion of pollutant is slight and concentration of
pollutant is low level. So, this project study was selected CALPUFF model because this model is
more suitable dispersion than ISC model (for detail of CALPUFF model as show in appendix K}
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S

(3} Input Data
The following sets of data are required as input for CALPUFF model:

- meteorological data
- receptor data
- emission source data

() Meteorological data

The meteorological parameters required hourly for input to air quality
dispersion models are Pasquill stability class, wind direction, wind speed, temperature, and
mixing height. For this study, the meteorological data used in simulation were obtained from
Laem Chabang municipality, and Pollution Control Department station. These stations are the
most suitable metecrclogical station to the project site.

(b} Receptor data

The receptor data consists of coordinates and altitude, this simulation
employs a cartesian grid with 500 m grid intervals over a total area of 120 km®,

(c) Emission source data

Emission source consists of emission source of project and other emission
sources (such as emission source of Essc Refinery group and Thai-Oil refinery group etc.) as
shown in Table 4.2-1.

For emission source of project can be divided two case study. The first
study, the primary fuel of project is natural gas. It will emitt NO, with value of 10.1 g/sec/stack
and TSP with value of 2.45 g/sec/stack. The second study, the diesel oil will be used to fuel for

emergency or start-up. The emission rate of NO,, SO, and TSP will be 15.1, 4.6 and 4.8 gfsec,

respectively as presented in Table 4.2-2.
(d) Proportion of NO, : NO, within Laem Chabang area

In this study, study team monitored air quality around project area which
installed 2 station are Laem Chabang Industrial Estate Office and Wat Monorom during 10-16
October 1999 {as shown in Table 4.2-3) as follow:

- Laem Chabang Industrial Estate Office: The concentration of NO,
ranged from 9 to 75 microgram/m3 {6-40 ppb) and NO, ranged from 15-
271 mic;ror;;rauwnf‘lrl3 (8-144 ppb) So, the proportion of NO,/NO, would be
0.52.

- Wat Manorom: The concentration of NO, and NO, would be 44-85 and
11-198 1111'crongram/n‘13 {23-45 ppb and 6-105 ppb), respectively and
proportion of NO,/NO, would be 0.47.

Moreover, Pollution Control Department monitored concentration of NO, at
Laem Chabang municipality during 1995-1999 as foliow:
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TABLE 4.2-2
CHARACTERISTIC OF STACK AND EMISSION RATE

1. Height m. 40 40

2. Velocity m/sec. 25 25

3. Temperature K 383 383
4. Diameter m 2.76 2.76
5. Flow Rate m/sec. 45.40 45.40

6. Emission Rate
6.1 Natural Gas

- NO, g/sec (ppm) 10.10 {108.0} | 10.10 {108.0) 120 ppm

- TSP g/sec (mg/mg) 2.45 (54.0) 245 (54.0) 60 mg/m3

- 50, - - - 20 ppm
6.2 Fuel Qil

(Emergency/Start-up)

- 80, g/sec (ppm) 460 (35.46) | 460 (35.46) 640 ppm

- NO, g/sec (ppm) 15.10 {162.0) | 15.10 {162.0) 180 ppm

- TSP gisec (mg/m’) | 4.9 (1080) | 49 (108.0) 120 mg/m°
Remark: - "S" content in fuel cil will be 0.05% W/W.

Source : Laem Chabang Power Plant Project, 2000.

The concentration of NO, was found by the range of 0-230 m:icrogram/’m3
(0-122 ppb) and the proportion of NO,/NO, would be 0.67.

So, the average proportion of NO,/NO, for this Laem Chabang area would
be 0.55 as shown in table 4.2-4.

(4) Simulation Scenario

For normal operations, natural gas will be used as fuel; for unusual conditions,
fuel oil will be used, especially with regard to emergency. Therefore, the simulation for this
study can be classified into 2 scenarios as follows:

(a) Natural Gas is used as fuel.
(b} Fuel Oil is used as fuel.
(5) Emission Rate Calculation

For the other sources emitted in this area such as Laem Chabang Industrial
Estate, Thai Qil Refinery, Esso Refinery as shown in table £.2-1. The stack_ characteristics and
emission rates are shown in table 4.2-1 and the maximum existing ground level concentration
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which is included with the above source should be used for consideration. To assess the overall
impact, The existing sources are added to the estimated concentration from this project, In case
of NO, is considered NO, conversion factor which is used to 67% and 75% for measurement of
PCD and recommendation of US.EPA, respectively.

TABLE 4.2-3

RESULTS OF AMBIENT AIR QUALITY MONITORING

Concentratmn of. po]Iutant (l-hr) Mg/’
Results of - : by
Laem Chahang Industnal Estate Offlce . Wat Manorom
Monitoring - =
s 50 0; . NQ, NO,
Max. Cone. 123 75 271 37 85 198
Min. Conc. 3 9 15 0 44 1
Avg. Cone. 16.5 38 86.7 89 26 63

Remark : '~ Measured during 10-13 October 1999.
* Measured during 13-16 October 1999,

TABLE 4.2-4
PROFORTION OF NO,/NO, WITHIN LAEM CHABANG AREA, CHONEURI PROVINCES

. I ;-" -:EMeasurement _Mm Max.,NQ‘z-:" ool

Results of'Monitoring- G - S S | NOyNO,

s o (ppb).
Laem Chabang Industrial Estate Office| 10-13 Oct. 1999 72 [ SECQT Co., Lid. 5-40 0.62
Wat Manorom 13-16 Oct. 1999 72 | SECOT Co., Ltd. 23-45 0.47
Laem Chabang Municipality Jan, 1999-Sept.1999) 16,968 PCD 0-230 0.67
Avg. proportion 0.55

(6) Simulation Results
(a} Scenario 1: Normal operation: (Natural Gas)
® NO, (avg 1-hr)

The maximum concentration of NO, due to other sources will be 416
microgram/ms and the meximum concentration of NO, due to project operation will be 115
mlcrogram/me. When other sources were included project, the maximum concentration of NO,
will be 416 microgram/rna. This concentration will equal to concentration for other sources So,
the concentration of NO, generated from other sources and other sources combined with project
will exceed MOSTE's standard (MOSTE's standard of NO, is 320 rnicrogram/ms). As well as,
proportion of NO,/NO, {NO, conversion) for this above will be 1.00.
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When NO, conversion of PCD measurement will be 67 percent. So, the
concentration of NO, for other sources and project will be 279 microgram/m” and 77
microgram/m’, respectively. Comparing to MOSTE's standard these concentration are within the
standard.

For NO, conversion of US.EPA is 75 percent. The concentration of NO,
for other sources and project will be 312 and 86 n'licrogrr:um'm3 and these concentrations are
within MOSTE's standard. (as shown in Table 4.2-5). However, these studies are used to
CALPUFF model and the concentration are within standard but this model will be more
accuracy depend on meteorological data, the emission sources which should be checked
correctly and dispersion of pollutant in this area.

However, project will provided mitigation measure and monitoring
program as state in Chapter b and 6.

TABLE 4.2-5

RESULTS OF POLLUTANTS NEARBY PREOJCT FOR NATURAL GAS AS FUEL

. Avefaje' concentration of pollutant -‘(-p_.glma)'- '
F.nission Sources. - ’ ~€‘N('}y‘1=;(:14hr): SRR - _ :
T T T g ——,": .. “T8P {(24-hr} .

¢ | vScenario:l .. |: . -Scenario 2 | .. ~Scenario3 - R g
1.  Other sources 416 279 312 119
2. Project 115 77 86 3
Other sources combined 416 279 312 116

with project (1+2)

MOSTE's Standard 320 330

Remark : 1. Scenario 1 NO, conversion is 100%
Scenario 2 NO, conversion is 67%
Scenario 3 NO, conversion is 75%
2. MOSTE's standard = Ministry of Science Technology and Environment

® TSP (avg-24-hr)

The concentration of TSP generated from other sources will be 116
mlcrogram/mg and the concentration of TSP due to project operation will be 3 microgramf'mﬁ.
Moreover. the other sources combined with project operation, the concentration of TSP will
equal concentration due to other sources. Comparing to MOSTE's standard {(MOSTE's standard
of TSP is 330 microgram/ms). These concentrations are within standard (as presenied in Table
4.2-5)
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(b} Scenario 2: Unusual operation: (Diesel Oil; emergency and start-up)
® NO, (average 1-hr)

In case of NO, conversion will be 100 percent. The maximum
concentration of NO, (avg. 1-hr) due to other sources and project will be 416 and 171
microgram/m’, respectively. {as shown in Table 4.2-6)

When other sources combined with project, the maximum
concentration of NO, will be 422 micrograrn/ma. Comparing to MOSTE's standard, these
concentrations will be exceed standard. Furthermore, the NO, conversion is considered with
value of 67 percent. The maximum concentration of NO, generated from other sources, project
and other source combined with project will be 279, 115 and 283 microgram/ms, respectively.
These concentrations are within MOSTE's standard (as shown in Table 4.2-6). For the NO,
conversion is 75 percent, the maximum concentration of NO, due to other sources will be 312
microgralrlrllmE and the concentration of NO, generated from project and other sources cornbined
with project These concentrations will be 128 and 316 microgram/ms, respectively and these
concentrations are within standard. (as presented in Table 4.2-6)

TABLE 4.2-6
RESULTS OF POLLU'I‘ANTS NEARBY PROEJCT FOR DIESEL OIL AS FUEL
Average concentratmn of poliutant (mg/m®)
Emission : S P
— —— —T TSP (24-hr). -
Scenar’io.l-'.-;Scen_ano;z:.;. Scenario’3/| " d-hro . 24hr )
1. . Other sources 416 279 312 1,877 208 116
Project 171 115 128 53 5 b
3. Other sources combined .
422 283 316 1,877 209 118
with project (1+2)
MOSTE's Standard 320 780 300 330

Remark : 1. Scenario 1 NO, conversion is 100%
Scenario 2 NO, conversion is 67%
Scenario 3 NO_ conversion is 75%

2. MOSTE's standard = Ministry of Science Technology and Envirenment.

® 30, (avg.1, 24-hr)

The maximum concentration of avg. 1-hr SO, due to other sources,
project will be 1,877 and 53 microgram/ms, 1espectivaly.

For the concentration of SO, due to other sources are combined with
project will equal to the concentration of SO, generated from other sources. (as shown in Table
4.2-6)
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Although, the concentration of SO, due to other sources and other
sources are combined with project will exceed MOSTE's standard (MOSTE's standard of SO, (1-
hr} is 780 micrograrn/rng). But diesel oil will be used only emergency or start-up.

The maximum concentration of avg. 24-hr SO, due to project and
other sources will be 5 and 208 microgram/m3. respectively. (as presented in Table 4.2-6).

In case of other souwrces are included to project, the maximum
concentration of SO, will be 209 microgram/m’ {as shown in Table 4.2-6). When these
concentration are compared with MOSTE’s standard (MOSTE's standard of SO, 24-hr is 300
microgram/rns), the concentration are within standard.

® TSP (avg. 24-hr)

The maximum of TSP (24-hr) generated from other sources will be 116
microgram/ms. For the project operation, the maximum of TSP will be b microc;;ram/’m3 and the
concentration for other sources will equal to other sources are included to project. Moreover,
these concentration are within MOSTE's standard (MOSTE's standard of TSP 24-hr is 330
microgram/ms) .

From the simulation results, in case of natural gas as fuel, it can be
concluded that all of ambient concentration will be within the standard exception NQ,
conversion is 100 percent, the concentration will exceed the standard. For diesel oil as fuel. In
case of NO, conversion is 100 percent and SO, is emitted from other sources and other source
are combined with project, the concentration wiill exceed standard. In part of the other
concentration can be concluded that all of ambient concentration will be within the standard.
However, diesel oil is used to only back-up and short period.

4.2.5 Noise

4.2.5.1 Construction Period

During the construction period, there will be some activities generating high noise
levels such as heavy equipment transportation, and piling activity. The emitted noise levels from
various types of construction equipment at 1b meters distance are shown in Table 4.2-7. The
noise generated from piling activity is approximately 105 dB(A) for the worst case. The noise
levels at different distances from the work place were calculated by the following equation:

Lp, = Lp, - 20 log R/R-Ae

Where Lp, = Sound Pressure level at distance R, from the source
Lp, = Sound Pressure level at distance R, from the source
R, = Distance between source and measuring point
R, = Distance between source and receiver
Ae = Attenuation by any barrier.

VPR/ENV/REZ0221/1203/RE034 : Page 4-12




EIA of Laem Chabang Power Flant Project - R TN . Final Report

TABLE 4.2-7

RANGE OF NOISE LEVELS FROM VARIOUS TYPES OF
CONSTRUCTION EQUIPMENT AT 15 M. DISTANCE

1. Backhoes

2. Tractors

3. Truck

4. Concrete Mixers 75-90
5 Pump 68-70
6. Power Generator 72-82
7. Compressars 75-87
8. Jackhammers and Rock Prills 81-98
9. Impact Pile Drivers (Peaks) 95-105
10. Vibrator 70-80

Source : Intreduction to Environmental Engineering, 1991,

The noise levels for piling activities at various distance obtained from noise level
calculation are shown in Table 4.2-8. For the worst case, the aliernation by building around the
propesed project are not considered in this equation. The sensitive receptors for noise impact
are at Wat Laem Chabang, Ban Thung Sukhla, and Technology Sriracha School, of which are
about 1,600 meter, 2,000 meters, and 2,500 meters, from the proposed power plant, respectively.
The highest background noise level at each receptor will be chosen for the noise assessment.
The combined noise level of piling noise and existing noise are shown in Table 4.2-§. The
predicted noise at Wat Laem Chabang, Bang Thung Sukhla, and Technology Sriracha School are
65.46. 3.51, and 64.06 dB(A). This reveals that there is no impact at each receptor. However,
this proposed site is located in the Laem Chabang Industrial Estate area. There are factories
around the project site i.e., Asahi Sombool Co., Ltd. and MMC Shitipho! Co., Ltd. Therefore, the
impact from noise construction will be negligible.

In addition, this predicted noise level is intermittent and will occur during a relatively
short period of time and contractor will only be allowed to operate pile drivers during the day
time. Thus, this is considered that the impact from noise level of construction activities can be
negligible.
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TABLE 4.2-8

NOISE LEVEL OF PILING ACTIVITY AT ANY DISTANCE

Nmse Level
300 78.97
400 76.48
500 7454
600 : 72.95
~ 700 71.61
800 70.46
1000 68.52
1500 ) 65.00
1600 ) 6443
2000 . ' 62.50
2500 60.56
3000 58.97
TABLE 4.2-9

NOISE LEVEL AT THE RECEPTOR IN CONSTRUCTION PERIOD

edlcted Nmse Level

-Station at’ Receptors

SR : ietlsede L (dBA)Y
Wai Laem Chabang 1.6 58.67 65.46
Ban Thung Sukhla 2.0 56.67 63.51
Technology Sriracha School 2.5 51.49 64.06
Note : *  Predicted Noise Level are Calcuiated from following formula:
N 1
L, = wiog (10™7Y (1)

i=1

de ok

The Maximum Existing Noise Level within 3 days.

4,2.5.2  Operation Period

For noise impact assessment of LCBPP project, the assessment will be done by
consideration of every sources of the project at 1 m of distance, and the noise level is 91.02 dB
(proiect source are HRSG, GT, ST, Gas compressor) as shown in Table 4.2-10.

The noise level measured in the nearby area of the project in Wat Laem Chabeng
School, Ban Tung Sukla and Sri Racha Technology School, are maximum at 58.67, 57.11 and
61.45 dB(A) respectively. The impact of noise assessment to the community from project source
will be done by the following eguation:
N
Lo, = 10 Log (210" . (1)
i=1
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TABLE 4.2-10

NOISE LEVEL ESTIMATION IN WORST CASE OPERATION

Noise Level:in R, siated Noise Level in R, (LP)) " -
" (aB(a)) o n Cdmay.
91.02 1 10 71.93
20 65.44
30 61.77
40 59.19
50 57.22
60 55.60
70 54.24
80 53.07
90 52.03
100 51.11
200 45.04
300 41.50
400 39.00
500 37.06
1600 26.94
2000 24.99
2500 23.06
Remark : From HRSG, Gas compressor source.
Gas Turbine, Steam Lp,, = 10 log (4X10%) = 91.02 dB(A)
The results are as follow:
{1) Wat Laem Chabang : The total noise level = 10 log (10°%+10*%
= b58.67 dB(A)

WOrkers.

(2) Ban Tung Sukia :

The total noise level

(3)  Srti Racha Techonology School : The total noise

10 log (10" +10%*

57.11 dB(A)
10 log (106,149+102.305)
61.49 dB(A)

The total noise level at the nearby communities are well within the standard limit.

In working area, workshop and conirol room, the noise level are about 56.85, 67.21
and 66.93 dB{A) respectively. By comparision with OSHA standard, the acceptable limit of noise
level to worker is 90 dB(A) for continuous working for 8 hrs., the project working area’s noise
level is well within the limit. However, the working rcoms (office, control room and workshop)
are the room with glass wall and routine work will be done in room, with rarely out of the roorm,
s0 the noise impact to the worker is negligible. The hearing examination is provided for all
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In normal operation, there will be about 30-40 workers whereas in the contrel room,
there will be 5 persons (maxirnum) per shift.

When the control room have buffer wali which is 180 mm thickness and this control
room is installed air condition, also. So that, noise level will generated to control room as follow:

Lp, = LP-20 logR,/R -Ae,,
When, Lp, = the desired noise level at distance R, from source
Lp, = the measured noise level at distance r1 from source (Lp, = 91.02
dB(A) at distance 1 meter)
R, =  distance from source to measurement Lp, (R, = 16 meters)
R, =  distance from source to measurement Lp, (Pl1 = 1 meter)

Ae,, = Attenuation between R, and R, (Ae,,, = 10 dB(A))

‘(Source: John G.RAU and David C.Wooten, "Environmental Impact Analysis
Handbook", 1980)

The noise level at control room will be 65.94 dB(A). However, operation period of
project will measured noise level within power plant area and provided noise contour.

Therefore, the impact noise level during operation period on the communities nearby
the plant and worker are negligible.

4.2.6 Surface Water Hydrology

4,2.6.1 Construction Period

The natural waterway near the proposed project is Khiong Laem Chabang. Part of
this Khiong within IE is lined with concrete and utilized for drainage of the storm water and
treated wastewater. The project development will not obstruct the stream flow. Thus, it can be
assumed that construction activities such as land leveling or site grading will not induce the
impact on the existing water hydrology due to the implementation of sediment trap to prevent
and siltation within the canal

In additional, a temporary supply of 25 cubic meters per day {for peak numbers of
construction workers of 250 and water consumption rate of 100 litre/person/day) of water will be
provided for construction by Laem Chabang Industrial Estate. This water will be used for
general purposes, e.g., sanitary purpose, cleaning of vehicles and spraying of uncovered surface
during construction. The project will not use surface water from nearby canals, therefore, there
is no impact on surface water hydrology.

4.2.6.2 Operation Period

During operation period, the project will require approximately 1,008 maz’day of
treated industrial wastewater (for backup only) and 4,872 mS/day of IE water. The treated
industrial wastewater and network water will be supplied by the Laem Chabang Industrial
Estate.
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Blow-down water and neutralization basin water will be drawn to wastewater
reatment plant of IE about 37.65 m/hour, the impact on surface water hydrology is minor.

The proposed project site is located within the boundary of Laem Chabang Industrial
Estate with no flood problem because there is a good drainage system around the Industrial
Estate. Thus, the impact of flooding on the project is expected to be negligible.

4.2.7 Surface Water Quality

4.2.7.1 Construction Period

The construction activities are estimated to take about 20 months from land
preparation to plant commissioning. The major impact on surface water quality which could
arise, would mainly be from surface runoff, which may contain high concentrations of
suspended solids, during the rainy season. The surface water bodies of greatest concem are
Khlong Laem Chabang adjacent to the project. To minimize the adverse effects of surface run-off
into the canal, temporary sedimentation pond is recommended to trap suspended solid prior to
discharge of surface run-off from the project. Thus, the impact on water quality in terms of
turbidity can be considered as minor.

There will be construction camp on site. Domestic wastewater from daily use by the
construction workers could potentially cause contamination in nearby khlong. However, on-site
sanitary latrines will be provided to adeguately treat the domestic wastewater. The impact on
water quality due to construction activities will be minor.

4.2.7.2 Operation Period

There nature of impacts on water quality during the operation of Power Plant Project
will be limited to the issue as follows:

(1) Sanitary Wastewater

The project will be approximately 45 staffs. Sanitary waste production from all
staff is estimated at about 2 m/hr (48 malday). All the sewage water from the power plant will
be led to the wastewater treatment plant of Laem Chabang Industrial Estate located
approximately 200 m from the personnel facilities.

(2) Cleaning Wastewater and Contaminated Wastewater

The cleaning wastewater and contaminated wastewater will be effectively
treated In the wastewater treatment unit of Laem Chabang Power Plant before drained to
wastewater treatment plant of [E. This category of wastewater is as follow:

() Cleaning Fluids of the Gas Turbine and Compressor

Off-line cleaning wastewater (2.5 times/week, approximately 2.6 cu.m./time)
may contain oil and detergent. Biodegradable detergents are available these days, which leaves

VPK/ENV/RE20221/$203/RE034 ' ) Page 4-17




EIA of Laem Chabang Power Plant Project Final Report

only the oil contamination. The wash water will be passed through on ocil/water separator and
can be pumped into the neutralisation basin, while the oily waste can be collected in a special
tank for periodic removal to an off-site disposal or treatment facility. The gas and steam turbine
oil drains are also collected in the same tank for periodic removal In this treatment the
regeneration wastewater is treated in the following way such as; removal soiid particles, removal
of cleaning fluids and solids, air flotation, and sorption filter by activated carbon. The petroleum
based cleaning fluid is filtered and collected in drums for disposal by burning.

(b) Wastewater Contaminated with Oil

Walers contaminated by oil will be treated at oil separation plant. The
design capacity of the plant is 10 cum./hr. The treatment plant for oil contaminated water
includes gravity separator for removal of free oil and solids, air flotation unit and sorption fiiter
containing activated carbon. The oil content of the treated water is less than 0.1 mg/l.

{c) Wastewater from the Chemical Cleaning of Boilers

This wastewater is treated in the same way as cleaning fluids of the gas
twbine and compressor. The volume of cleaning water of boiler is approximately 2.5
m /time/year. All the cleaning waters are led to the same storage tank 10 be treated in the
wastewater treatment unit before discharge to wastewater treatment plant of IE.

(3} Wastewater from the Demineralization Plant

Demineralization plant produces make-up water for HRSG to provide steam for
the steam turbine. Wastewater volume is about 10 cum./hr (at peak flow rate} and continuous
flow rate is about 2.5 cum./hr. Wastewater from the water common drainage channel of
treatment plant is discharged into the neutralization basin, where they are neutralized, pH
between 5 to 9. After neutralization wastewater will be pumped to the channel before discharge
to wastewater treatrnent plant of Laem Chabang IE. Wastewater quality will meet the Industrial
Effluent Standard (Notification of the Ministry of Energy No. 12 B.E. 2525).

(4) Blow-down Water

HRSGs and Cooling tower water Blow-down are two sources of wastewaters
with no need for wastewaler treatment. The Blow-down water will be drained directly to the
channel. The detail of blow-down water are as follow:

(a) Blow-down Water of the HRSG

Blow-down rate is approximately 2.25 cum./kr. Guide value for the HR3G
Blow-down water has been specified as follows:

® pH 9-10
® Temperature 95 °C
® Total Hardness <01. °OH
® (| < 50 mg/i
® HCO, < 60 mg/l
* O < 0.02 mg/
® (il < 1 mg/l
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®  Solid < 0.5 mg/l
® NH,as N < 0.3 mg/l

In any way, the content of impurities in Blow-down water are within the
MOSTE's effluent standard.

(b) Blow-down Water of the Wet Cooling Towers

Tap water and water from the wastewater treatment plant are used directly
as cooling water in the wet cooling towers. Compound of chlorine is used in cooling water in
order to prevent algae and other micro organism to grow on the splash surfaces of the wet
cooling towers. Roughly can be estimated that the concentration of the Blow-down water is five
times greater than in raw water such as different kind of salts. The raw water is specified as

follows:
® pH 76
® Color <b Pt-CO
® EC 133 Um ho/cm
® Total Solids 33 mg/l
® Total Hardness 32 mg/l as CaCO,
® (Carbonate Hardness 95 mgh
® Non-carbonate Hardness 235 mg/l
®  Alkalinity 95 mg/l -
® Nagnesium 42 mg/l
®  Total Iron 0.33 mg/
® Manganese Nil -
® Residual Cl, <02 mg/l
¢ (Chlorine 435 mgil
®  Sulfate 19.3 mg/l

In practise the same impurities come from the raw water are returned through
the neutralization tank to the channe! without any other kind of treatment. The blow down
water quantity is approximately 25.4 cu.m./hr.

{5} Contamined Return Condensate from Process

Process return condensate will be discharged into the neutralization basin for
cooling and neutralization (flow rate is 10 cum./hi.) and therefore combine with both blow-down
water in the tank and drain to wastewater treatment piant of IE that passing nearby the plant.

For water temperature effluent from tank, it must be consider a heat balance
rather than a mass balance. This is a application of fundamental principle of heat transfer from
hot bodies to cold bodies. The change in enthalpy or *heat content” of a mass of substance may
be defined by the fellowing equation (David and Comwell (1991) : Introduction to Environmental
Engineering).

H = mCp AT

VPK/ENV/RE2022111233/RE034 .Page 4-19




EIA of Laem Chabang Power Plant Project : Final Report

where H = Change in enthalpy, J
M = mass of substance, G
Cp = specific heat at constant pressure, J/GK
AT = change in temperature, k

From the above equation, it must be calculated a effluent temperature after both
Blow-down water (HRSG and Cooling tower) and neutralization basin drain mixing in the tank:

MCpT = m, Cpt +mCpt, + m,Cpt,

m = Valume of water from HRSG Blow-down, 2.25 m’/hr.

t, =  Temperature of water from HRSG Blow-down, 95°C

m = Volume of water from ceoling tower Blow-down, 25.4 m'/hr
t = Temperature of water from cooling tower Blow-down, 35°C

where

m, = Volume of water from neutralization basin, 10 m’/hr
t = Temperature of water from neutralization basin, 35°C
M = Volume of water from mixing tank, 37.65 m’/hr

T = Temperature of effluent water from mixing tank

37.65 (INT) = 2.25(1)(85) + 25.4(1)(35) + 10(1}(35)

T = 1,452.75= 38.59 °C
37.65

The calculated resuits show that the temperature of effluent water with drain
into Laem Chabang canal is 3859 °C. It indicated that effiuent temperature is within the
acceptable temperature level, comparing with the effluent (40 °C) with notified by Ministry of
Industry. Thus, the effects of thermal pellution of the effluent water will be minor.

All wastewaters except sanitary wastewater and blow-down water generated by
Laem Chabang power plant will be treated in the wastewater treatment unit of Laem Chabang
power plant before drained to wastewater treatment plant of IE. Storm water contaminated with
oil will be treated at oil separation unit. There is no risk of contamination with cils or chemicals.
Thus, the impact on water quality during that plant operation is insignificant.

4.2.8 Groundwater Hydrology

4.2.8.1 Construction Period

In some cases, the foundation works and piling structures can affect groundwater
hydrology. In this instance, however, this impact is insignificant because:

(1) There will be no groundwater extraciion for project utilization.

(2) The project area is very small compared with the area of the aquifer. The
building piles will not significantly affect the flow of groundwater.

Therefore, the impact on groundwater hydrology can be considered to be nil.
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4.2,8.2  Operation Period

The proposed project will utilize the treated wastewater and raw water from Laem
Chabang Industrial Estate. There is no extraction of groundwater. Therefore, the impact on
groundwater hydrology will not occur during the operation period.

4.3 BIOLOGICAL RESOURCES
4.3.1 Adquatic Ecology

4.3.1.1 Construction Period

During construction, surface run-off discharged directly to the environmental could
lead to an increase in suspended solid in the nearby stream (Khlong Laem Chabang). This could
have some adverse effects on the photosynthesis of phytoplankton. Considering the project area
of only 11.37 rai and the plant has already leveled and compacted. The suspended solids would
impect a limited area. The part of Khlong within IE is lined with concrete and used for
receiving the storm water and treated wastewater. Data from field survey show that the
productivity of plankton at this sampling station is medium in density and diversity. The
dominant phytoplankton were green algae and diatom, while dominant benthic organism was
oligochate and masogastropod. These aquatic organism were common species which could be
generelly found in the canal. Thus, the impact of construction activities in terms of increasing
turbidity in éurface water bodies are considered to be minor.

Domestic wastewater from daily use by the construction workers could potentially
cause water quality problems which effected on aquatic ecology. However, on-site sanitary
latrines will be provided to treat the domestic wastewater. The impacts on aquatic organisms
and aquatic ecology are considered to be temporary with only minor effects.

4,3.1.2 Operation Period

During the operation period of Laem Chabang Power Plant, any impacts on aquatic
ecolegy would be due to effluent discharge from the project. Wastewater generated from power
plants includes sanitary wastewater, oil contaminated and cleaning wastewater, wastewater
from the demineralization piant, and Blow-down water, Sanitary wastewater about 2 m*/hr will
be directed to the wastewater treatment plant of Laem Chabang Industrial Estate. Off-line
cleaning wastewater about 2.5 m’/time (2-5 times/week) is passed though on oil/water separator
and dumped into the neutralization basin. The wastewater from the chemical cleaning of boiler
s approximately 2.5 miltime/year.

This wastewater is treated as same as other cleaning wastewater. Blow-down waters
about £7.65 m'/hr and wastewater from the neutralization basin about 10 m*/hr will be mixed in
the tank before discharged to Laem Chabang Canal. The temperature of effluent water from

VPK/ENV/REZ0221/1233/RE03S - Page 4-21




EIA of Laem Chabang Power Plant Project Final Report

mixing tank with drain into Laem Chebang canal is about 38.58 °C which in acceptable level of
effluent standard (40 °C) with notified by Ministry of Industry. The quality of effluent water
which discharge from the power plant will satisfy the Industrial effluent standards.

There will be no impact on aguatic ecology of Laem Chabang canal and Laem
Chabang Shoreline in the term of water quality and therma! effect from the project cperation.
The existing condition of plankton and benthic fauna in Laem Chabang Canal and Laem
Chabang Shoreline are common spécies which can be found throughout the coastal area of
Thailand. The dominani phytoplanktonic species in coastal water near the project area is
Diatem, i.e. Chaetoceros sp. and the dominant zooplanktonic species is led by Nauplius group.
The benthic organism at coastal area around the project site are relatively poor. According the
detail of effluent water from the plant operation and the existing aquatic ecology, it can be
assured that the impact on agquatic ecology will be minor.

4.3.2 Terrestrial Ecology

4.3.2.1 Forestry
(1) Construction Period

Since the construction areas are not forest area, therefore, the direct impacts on
forest ecology/economy value are not found.

(2) Operation Period

During the operation period, natural gas will be used as fuel of power plant.
Since the natural gas is considered as clean energy with complete combustion, therefore,
impasts from the project are not expected on terrestrial ecosystem

4.3.2.2 Wildlife

The proposed project site is located in the indusirial area which is not the wildiife
halhitats, thus the impact from the construction and operation period are not found.

4.4 HUMAN USE VALUES
4.4,1 Transportation

4.4.1.1 Construction Period
{1} Impact on Traffic Volume

During the construction period, the main roads which will be used for
transportation are Highway No. 3 and No. 36. The impacts on the transportation due to the
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construction mostly derived from the workers’ vehicle and truck camrying the construction
materials contributing to increase traffic volume.

The total workforce during construction period is expected to be a maximum of
about 250 persons, and the vehicles, light buses, provided for transporting the workers to the
construction site has a capacity of about 25 persons per trip, there will be 10 vehicles per trip or
20 vehicles per day. Since the worker transportation will be done mostly during 1 hour before
work in the morning and 1 hour after work in the evening, it is deducible that the increase of
traffic volume from worker transportation will be about 10 vehicles per hour.

For the transportation of construction materials, it will require about 40 vehicles
per day, (it is assumed to be heavy trucks) or 5 vehicles per hour in the working time, 8 hours,
from 8 am. to 5 p.m:).

Therefore, the estimated maximum traffic volume from the project during
construction activity is only about 15 vehicles per hour or 18.5 PCU/hour (see Table 4.4-1).

The calculated of traffic volume of Highway No. 3 and No. 36 were changed in

_term of PCU are presented in Table 4.4-2 and 4.4-3.

Form assessment of traffic volume, it can be calculated in term of V/C ratio are

below:
V/C ratio = A+B
D
where  V/C ratio = Traffic Volume Per Passenger Car Unit
A = Existing Traffic Volume
B = Traffic Volume from the Project
D = Capacity of Highway
. TABLE 4.4-1
TRAFFIC VOLUME FROM THE PROJECT DURING CONSTRUCTION PERIOD
Light Bus 10 1.0 10
Heavy Trucks 5 1.7 8.5
Total 15 - 185

Source : Traffic Engineer Division, Department of Highways.
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Highway No. 3 and No. 36 near the proposed project are four lane roads which
their capacity are 8,000 PCU/hour. And it is assumed that the project use both HW. No. 3 and
Ne. 36 and take the transport at all direction. Therefore, V/C ratio in each section of Highway
can be calculated and presented the results in Table 4.4-4. When comparing with the standard
values for traffic condition evaluation, it can be concluded that the existing traffic condition of
Highway No. 3 and No. 36 are still good. The capacity of both Highways are still available to
receive more traffic load even though the rush hour. Therefore, the impact from increasing
volumes will be minimal

TABLE 4.4-4
V/C RATIO AT HIGHWAY NO. 3 AND NO, 36

Highway. * /G Ratio at Rush Hour*

HW. No, 3

- Ao Udom - Pattaya 0.16 0.57
(k. 130+000)

- Km. 146+800 - Sattahip 0.10 0.37
(krm. 158+450)

HW. No. 36

- Bang Phra Junction -
Laem Chabang FPort 013 0.48
(km. 4+000)

- Laem Chabang Junction - 0.10 0.37
Lagm Chabang Port

Remark: *  15% of PCU per day

(2) Accident from Heavy Trucks

Trucks and transportasion of heavy equipment will be along Highway No. 3 and
No. 36. The risk of road accidents from the truck operation is likely to increase particularly due
to the movement of heavy equipment. This impacts can be alleviated by ensuring that all
drivers of vehicles comply with speed limits and drive with due care and attention, and by
scheduling the maximum movement of heavy vehicles to avoid periods of peak traffic volumes

in the area.
V/C Ratio Condition
0.88-1.00 Extremely high traffic jam condition
0.67-0.88 High traffic jam condition
0.52-0.67 Fair traffic flow
0.36-0.62 Good traffic flow
0.20-0.36 Excellent high traffic flow
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44.1.2 Operation Period

When the project'is in operation, the volume of traffic in the project area will be
decreased. Almost all traffic volume during operation period will be generated from the project
staff of approximately 45 persons. All drivers will be required to comply with traffic regulations
and to exercise due care and attention while driving. It is estimated that the vehicle volume is
about 45 vehicles per day. The traffic will be concentrated during the morning and evening
hours. From the discussion, previous, both highway No. 3 and No. 36 are not at full capacity yet
eventhough during the rush hours. Therefore, the addition of about 45 vehicles per day will not
pose any impact on the transportation system.

Thus, the impact on transportation system in the area will be insignificant.
4.4.2 Land Use

4.4.2.1 Construction Period

Since the land use around the project site is industrial area there would be very
minimal impact from construction activities of the project on the environmental context.

4.4.2.2  Operation Period

With reference to the Laem Chabang comprehensive plans, the project is in the area
classified as industrial and wherehouse zone. It is completely compatible with Laem Chabang
master plan for development. Being located in Laem Chabang Industrial Estate and conforming
with DTCP Comprehensive Plan, the development of the project would be enhanced by full scale
facilities, infrastructure and privileges with minimurn impact on environment.

44,3 Water Resource Management

4.4.3.1 Construction Period

During construction, the water supply will be provided by the existing water network
in the Laem Chabang Industrial Estate. The water use for construction workers about 250
persons which require about 100 litres/person/day. The total volume of water demand is about
2b cubuc meters/day. The quantity of water use during construction period is a small fraction of
the total quantity (10,100 cubic meters/day) which supplied by Laem Chabang Industrial Estate.
Therefore, there will be no impact on water resource management within Laem Chabang
District. '
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4,4.3.2 Operation Period

The water source for operation process will be supplied by Laem Chabang Industrial
Estate. The total water supply in Laem Chabang Industrial Estate is approximately 18,000
cu.am./day and will be increasing to 30,000 cu.m./day during full pumping. The proposed project
will be supplied with tap water capacity by piping system of Laerm Chabang Industrial Estate at
a rate of about 4,872 m‘-‘/day which is 8.27 percent of the total amount of Nong Kho Reservoir
supply capacity for Laem Chabang Industrial Estate (58,900 cum./day or 16.24 percent of max.
capacity). Thus the impact on water resource management are considered to be minor.

4.4.4 Solid Waste Management

4.4.4.1 Construction Period

' Solid waste generated from construction period includes debrs, consiruction
materials and domestic waste from 250 staff (at peak time) approximately 250 kg/day (1.00
kg/person/day). This waste will be stored in the designated containers and will be collected
daily by Laem Chabang Municipelity which able to collect about 80 tons/day and disposed at
the landfill area. In addition, some construction materials, such as broken bricks, soil, gravel and
. sand, can be recycled for site filling. Thus, the impact from solid waste generated from project
construction is insignificant.

4.4,4.2 Operation Period

During operation, the estimated staff will be about 45 persons. The average domestic
solid waste generated from the power plant is estimated to be about 45 kg/day (1.00
kg/person/day). The waste will be collected daily and sent to be disposed of by Laem Chabang
Municipality or Laem Chabang Industrial Estate (collecting capacity 80 tons/day)

Considering the about waste oil will be generated from the plant. Moreover, waste
oils, chemical and chemical containers will be stored in clearly marked containers, and collected
from the plant by a registered industrial waste treatment contractor (GENCO).

4.5 QUALITY OF LIFE

4.5.1 Socio-economic

The socio-economic impacts during construction and operation period are assessed
hased on the following factors:

® Project information such as, location, implementation programme, man-power
requirement, etc.
® Fxisting socio-economic condition of the communities around the project site.
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& Argitude of the local people; and .
® Other environmenial impacts which may affect the quality of life of the local
people.

4.5.1.1 Construction Period \

(1) The project will create job opportunities of approximately 250 construction
workers. Because the requirement on man-power during construction period is not so much and
many of the workers are normally recruited from other regions, the benefits for local

communities in terms of job creation may be minimal.

(2) Problem about conflict between local people and construction warkers will be
insignificant, because the construction site is located in the Laem Chabang Industrial Estate,
separately from existing residential communities. However, the construction contractor may
establish iabour camp within or near the local community. Therefore the strict supervision and
control is required.

4.5.1.2  Operation Period

The increase of job opportunities seems to be minimal because the Laem Chabang
Power Plant Project is a high technology power plant which is capital rather than labour
intensive. Only about 45 personnel will be recruited, most of them are technical staffs.

4,5.2 Public Health

4.5.2.1 Construction Period

The potential impacts on public health from the construction of power plant can be
described as follows:

® potential increase of communicable disease through the influx of immigrated
workers, e.g., digestive system dis-order, sexual transmitted disease respiratory
disease etc. - '

® increase of accidents, especially at work site and on the road.

These typical impacts can be mitigated by strict enforcement on traffic regulations
maintaining a good house keeping practice at the construction site, give priority to local
workers wherever possibie, set up a first aid unit at the construction site, and enforcement and
practice safety programme at the construction site. '

Dust and lound noise from the construction activities can cause irritation on local
people. However, these impaci can be mitigated by proper mitigation 'e.g. watering the site
surface twice a day, and concentrate construction activities during the day-night hour.

Therefore, the impact on public health will be minimized.
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4.5.2.2  Operation Period

The potential impacts on public health of the local communities around the proposed
power plant will be mainly from air and noise pollution. However, the impact on public health in
term of noise is viewed as insignificant according to the assessment in section 4.2.5. Air
pollutions generated from the project will be minimized through state-of-the-cut technology to
be well within the standard set by the Ministry of Industry and the Ministrty of Science,
Technology and Environment. Therefore, there will be no significant impacts on public health
from the emission and noise. However, the recommendation on mitigation measures of air, noise
and safety must be practiced strictly to minimize any potential impacts.

4.5.3 Occupational Health / Safety

4.5.3.1 Construction Period

The occupational health and safety of the construction workers is the major concern
for Laem Chabang Power Co., Ltd. and the contractor. Therefore, safety measures musi be
implemented properly to prevent any hazard from the construction activities. Furthermore, the
personal safety gears must be provided to the workers such as safety hats, shoes, ear muff, etc.)
and the workers will be enforced in the proper use of this equipment. From the above measures,
it can be conciuded that the impact on occupational health and safety during construction
period is classified as minor level.

4,5.3.2 Operation Period

The safety of the staff at the Facility and of anyone in its vicinity is a primary
concern of the project owner. Specific emergency prevention, and hazard prevention plan will be
a primary responsibility for all members of staff at the Facility. Signs indicating potential
hazards will be posted in both Thai and English.

The potential hazards at the proposed power plant are the foliowing:

(1)  Accidents or emergencies

(2) Exposure to hazardous chemicals in case of chemical spills, etc.
(3) Exposure to excessive noise

(4) Exposure to excessive heat

(5)  Air pollutants in the working area

(1) Accidents or Emergencies

Because of the extreme temperatures, chemicals used in the plant, and the use
of natural gas as an energy source, there is a potential for fire and explosion hazards throughout
the plant. Therefore, this power plant has in corporated comprehensive fire protection system as
preventive measures.
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In addition, to fire protection system, the potential assurances for fire and
explosion will be substantially reduced through:

® Proper plant design of the plant to minimise potential risk (e.g., ensuring
fuel-powered equipment is well ventilated to prevent a hazardous
accumulation of flammable vapours or gases)

® Good housekeeping practice (e.g. prompt cleaning of any spills, maintaining
free and clear access ways at all times, appropriate disposal of wastes of all
kinds, mainienance of yard etc. free of combustible materials such as
leaves, grass, weeds, garbage).

® Safe handling and storage of combustible and other hazardous materials,
and

® Regular of training programmes for all employees to be aware of and
practice, procedurél safeguards.
Preparation of detail emergency plan.
Eguipped and maintain good communication system within and outside
plant.

(2) Exposure to Chemicals

Due to the nature of power plant operation, the majority of chemicals on site are
those used for water treatment purposes e.g., demineralization plant, cleaning boiler etc. For
example, Hydrochloric acid (HCL) and Sodium Hydroxide (NaOH). The relevant safety signs and
MSDS must posted in areas of use and chemical storage. All designated employee to handle
chemicals, or to deal with small spills etc. must be regular training and fully aware of any
hazards associated with improper handling and disposal of the chemicals used in the facility.
Employees must be equipped with protective clothing and equipment for handling chemicals as
recommended by the relevant MSDS. Employees will be instructed to refer to the MSDS before
handling any chemicals either for routine matters, or when dealing with any spills.

(3) Noise

Long term warking in high noise areas i.e., steam turbine generator, gas turbine
generator, and gas compressor areas, without hearing protection can cause hearing loss.
However, the occupationed health and safety policy of Laesm Chabang Power Plant Project has
stated that noise levels at these areas shall not exceed OSHA criteria. In addition, the personal
protection equipment such as ear plug, ear muff, etc. will be provided and workers working in
such area will be enforced to use this equipment. Therefore, the noise impact on health of
workers could be minimized.

{4) Heat

The process units generating heat are Combustion Turbine Generator, Heat
Recovery Steam Generator etc. However, all concermned equipment will be insulated to protect
workers from heat radiation and will be clearly marked. Thus, there is no impact from heat
hazard to the workers.
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(5) Air Pollution

The pollutants emitted from the Power Plant Project operation, including NO,,
CO chamical fumes, and volatile organic compounds (from oils/solvents etc.), potentially could
- cause health effects. However, the problem of air pollution in the working area is quite limited
as the plant will be well-ventilated. Particular attention has been given to ensuting adequate
ventilation of areas where chemicals are handled and stored, and areas where fuel-powered
equipment is located. In addition, there will be a gas detection system for reliable continuous
operation under the installed ambient conditions. The gas detection system will be interlocked
to automatically activate the enclosure ventilation system and will also alarm on the Distribution
Control System (DCS) in the control room.

In the even that Facility staff have to handle chemicals or other substances
which give off toxic fumes, they will be provided with appropriate protective equipment. Should
staff have to enter enclosed areas with poor ventilation for maintenance purposes (for example)
appropriate safety measures will be taken to ensure that the enclosed areas are safe to enter,
that respiratory aids are used if necessary, and that, in the event that an operator needs
assistance, such assistance can be provided immediately. Any area with poor ventilation will be
clearly marked in both Thai and English and will not have open access entrances.

With these measures, in general, impacts on occupational health from air
pollution in working area can be considered as minor.

454 Aesthetic and Tourism

- The proposed project site is in industrial zone and there is no tourist attracticn
within 5 km radius of the project, therefore the development of the project would have minor
impacts on aesthetic and tourism aspect.
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. CHAPTER 5
MITIGATION MEASURES

5.1 INTRODUCTION

The assessments of probable effects from the construction and operation of Laem
Chabang Power Plant have been discussed in detail in Chapter 4. In this chapter the mitigation
measures and appropriate recommendations are proposed to alleviate the significant adverse
impacts identified. The mitigation and recommendations are categorized into 2 phases
comprising construction and operation periods.

5.2 PHYSICAL RESOURCE
52.1  Air Quality

5.2.1.1 Construction Period

In order to minimize fugitive dust resuiting from site operation, site clearing, site
grading, etc. which may create some adverse impacts on residential area in the vicinity of the
project site, the following measures will be implemented:

(1) Frequent watering will be used to moisten areas where dust may be generated
by construction activities, e.g. cleared surfaces and the access road. Water will be sprayed on
these arcas at least twice a day.

(2) To reduce emission should be use steam hammer instead of diesel hammer.
(3) Vehicle speeds within the construction site will be limited to 30 km./hr.

(4) Vehicle exhaust emissions will be kept to a minimum through regular tune-ups
and other maintenance. Vehicles will be inspected regularly, and malfunctioning vehicles will be
sent for repair immediately.

(5) Truck wheels will be washed before they leave the construction site.

(8) Trucks loaded with construction materials will be covered with canvas or
dampened with water to reduce dust and/or, sand dispersal into the air.

(7) Do not disposed solid waste by open burning.
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5.2.1.2  Operation Period

(1) Emissions of NO, from the power plant will be controlied with steam injection
system and control NO, level not to exceed 108 ppm or 20.2 g/sec in case of natural gas. For
diesel oil not to exceed 162 ppm or 30.2 g/sec.

() Emissions to the air will be minimized through good combustion control and
use of steam injection for NO, control.

(3) Abnormal firing levels of combustion turbines will be minimized to limit
unacceptable levels of unburned combustibles {(CO, volatile organic compound and smoke).

(4) Specification of distillate oil will be followed by notification of ministry of
commerce.

(5) Installed to CEMs for NO, and O, and audit accordance with specification of
government of reference agency.

(6} The project will incorporate Ambient Air Quality Monitoring System Program
with Laem Chabang Industrial group. ‘

b.2.2 Noise

5.2.2.1 Construction Period

(1) Activities which produce a high level of noise will be scheduled for daylight

hours (sunrise to sunset).

(2) If it is necessary to work after regular hours, only construction activities which
generate minimum noise levels will be performed.

{3) Consideration will be given to the number of pile drivers used in the same area
{to prevent noise disturbance).

(4) To prevent noise disturbances to the adjacent areas, the following measures will
be employed.

® A suitable pile driver will be selected for the piling activity and should be
appropriate to the size of the pr.oposed pile.

® The time of machinery operation will be restricied, for example, avoid pile-
driving at night-time.

® Hearing protection will be provided for workers in high noise areas of the
construction site.

(5) The performance of steam blows during plant start ups may generate high noise
levels. The following mitigation measures should be implemented:

® Temporary sieam blow silencers should be installed.
® Sieam blows will be avoided during the hours of 8.00 p.m. to 8.00 a.m.
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5.2.2.2  Operation Period

(1) Gas turbine and Generator will be covered within enclosure building to reduce
the surrounding noise.

(2)  All equipment will be properly maintained to control noise emissions to 85 dB
{A} &t one meter distance.

(3)  The roise exposure level of workers in the working areas will be limited to 85
dB(A) and exposure time will not be more than 8 hours per shift.

(4) In areas with loud noise levels, hearing protective device will be provided for
staff,

{6)  Areas with loud noise levels will be clearly marked or indicated.

() Appropriate tree and shrub will be planted at the plant boundary to act as a
buffer zone for noise reduction.

(7)  Staff crientation and brochures stating the requirements and importance of
using personal hearing protective equipment will be provided.

(8) Silencers should be provide on the combustion turbine inlet ducts and exhaust.

\9) Waming sign should be posted in areas with loud noise ievel.
5.2.3 Surface Water Quality

52.3.1 Construction Period

(1) A preliminary sediment pond to receive the runoff from construction area before
discharging into nearby waterways should be constructed.

{2) Adequate sanitary latrines, at least 1 sanitary latrine per 15 workers, will be
provided at the construction site.

(3)  Any such sanitary latrines or septic systems will be located at least 150 m from
natural waterways, shallow wells etc.

(4) Preliminary grease traps to collect oil & grease from lubricants of the equipment
should he constructed.

(6) Dumping of solid wastes into waterways will be strictly prohibited.

(6) Strictly prohibit on washing the equipment in the Laem Chabang Channel.

5.2.3.2 Operation Period

(1) All wastewater treatment systems, and oil separators will be regularly inspected
and maintained.
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(2) Drains from areas where chemical or oil spills may occur will be directed to the
wastewater discharge. Only uncontaminated stormwater will be discharged into public water
COUISEL., '

{3) A sanitary waste treatment system shouid be provided for the office buildings at
the plant.

(4) A regular maintenance program for all wastewater treatment equipment will be
implemented.

(5} Wastewater will be discharged to the Lesem Chabang Industrial Estate
wastewater treatment plant only.

(6) Final check basin should be perioded to recheck quality of treated wastewater
before discharging into the channel.

h.2.4 Surface Water Hydrology

5.2.4.1 Construction Period

If such activities must be undertaken during the rainy season. an effective
environmental management plan to mitigate against soil erosion, contamination of surface water
courses, and construction-related local flooding problerns will be implemented.

{1) A temporary sedimentation pond should be constructed to receive runoff from
the construction area before discharging into nearby waterways.

(2) Direct drainage of wastewater onto the land and into surface water bodies will
be strictly prohibited.

(3) Dumping of garbage into the land and adjacent area will be strictly prohibited.
5.3 BIOLOGICAL RESOURCE
5.3.1 Agquatic Ecology

5.3.1.1 Construction Period

(1} A preliminary sediment pond to receive runoff from construction area before
discharging into nearby waterways will be constructed.

(2) Adequate sanitary latrines, at least 1 sanitary latrine per 15 workers, will be
provided at the construction site. ’

(3) Any such sanitary latrines or septic systems will be located at least 160 m from
natural waterways, shallow wells etc.
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(4) Preliminary grease traps to collect oil & grease from lubricants of the equipment

will be constructed.

{5} Durnping of solid wastes into waterways will be strictly prohibited.

- 5,3.1.2 Operation Period

(1)  All wastewater treatment systems, and oil separators will be regularly inspected
and maintained.

(2) Drains from areas where chemical or oil spills may occur will be directed to the
wastewater discharge system. Only uncontaminated stormwater will be discharged into public
water courses.

(3) A sanitary waste treatment system will be provided for the office buildings at
the plant.

(4) A reguler maintenance program for all wastewater treatment equipment will be
implemented. '

{(6) Wastewater will be discharged to the Laem Chabang Industrial Estate
wastewater treatment plant only.

{6) Final check basin should be provided to recheck quality of treated wastewater
before discharging into the channel.

5.4 HUMAN USE VALUES
5.4.1 Transportation

54.1,1 Construction Period

(1) Vehicle operators will be strictly required to follow the traffic signs and
regulations.

(2)  Speed limit signs will be posted at appzopriate locations within the project area.”

(3) Transportation accidents wiill be recorded together with the history and details
of causes to serve in fuiure planning of preventive measuies

(4¢ To minimize waffic congestion and accidents, material deliveries will be
coorcinated to avoid rush/peak hours, ie., 7.30-8.30 am and 4.00-5.00 p.m.

{5 To minimise the emission of air pollutants from exhausts, construction vehicles
wiill be kept in good cendition with regular maintenance.

{6} Qverloaded trucks will be prohibited from entering or leaving the project area.

{7) Enforce the driver to drive carefully at the roughly road.
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5.4.1.2 Operation Period
(1) Speed limit signs will be posted at appropriate spots within the project area.

(2) To minimize traffic congestion and accidents, fuel oil or material deliveries will
be avoided during the rush/peak hours, i.e., 7.30-8.30 am and 4.00-5.00 pm. {i.e. the starting and
finishing time of workers, government staff, employees and studeats).

{3) To minimise the emission of air pollutants from exhausts, vehicles will be kept
in good condition with regular maintenance.

(4) Reguire drivers to strictly comply with traffic regulations.
5.4.2 Solid Waste Management

5.4.2.1 Construction Period

(1) Domestic waste will be stored in the designated containers and will be collected
daily by Laem Chabang Municipality.

{2} Some construction materials, such as broken bricks, soil, gravel and sand, can
be re-used for site filling.

{3) Strictly prohibit on garbage open burning within the constructer site.

(4) Adequately provide the suitable containers for solid waste storage at
construction camps and office.

5.4.2.2 Operation Period
(1) Domestic waste will be collected by Laem Chabang Municipality.
(2} Exchange resin will he sent to GENCO or the supplier.

{3} Oil is separated from oil separator unit will be stored in containers and will be
sold. '

(4)  Waste oil and hazardous waste will be sent to GENCO.
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5.5 QUALITY OF LIFE
B.5.1 Socio-Economic

5.5.1.1 Construction Period

Measures recommended to minimize the negative socio-economic impacts and also
increase in hensfit during construction period are as follows:

(1) Wherever possible, local people will be given the first priority to be employed in
order to reduce the quantity of immigrants and increase the benefic of the project to local
communities.

(2) The project and/or contractors will strictly supervise their workers not to
interfere with local affairs or quarrel with local residents.

(3)  Construction activities will be controlled to cause the least amount of
disturbances to local residents. Where some disturbance is unavoidable, the public will be
informed in advance of these activities. Where possible, notification of activities which will
cause loud noises will be given at least one week in advance through posting in the local
newspaper, and cther means of communication known to be effective.

(4}  Complaints and grievances of affected residents will be considerad seriously and
responses to reduce suffering should be offered as soon as possible.

(5) Good relationships with local officers and residents will be maintained through
frequent contacts and prompt resolution of problems.

5.5.1.2  Operation Period

(1} To prevent and/cr minimize psychological effect of local residents concerned
about the environmental impact and safety measures, the project will provide information about
the project to local residents. For significant environmental impacts and safety concerns, the
project owner will prepare and implement an environmental and safety management pian such
that the project operates in compliance with all relevant environmental, health and safety
regulations.

(2)  Good relationships with local officers and residents will be maintained through
frequent contacts and prompt resolution of problems to facilitate understanding of and positive
attitudes toward the project. A Public Relations Program, which will be conducted during the
operations period to serve this purpose, may include the following activities:

® Regular meetings with the relevant government officers and local leaders
(village headman, monks, teachers, etc.).

® A site visit program for local residents, students, mass media or other
individuals who are interested in the project operation.
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® The establishment of appropriate channels of communication between the
project and public for both receiving and addressing concern about the
project.

5.56.2 Public Health

b.5.2.1 Construction Period

{1) Fugitive dust emissions will be reduced through: frequent spraying of water on
unvegetated ground and unpaved road surfaces; covering or spraying of trucks camrying
construction materials such as sand and soil; and washing of truck wheels prior io leaving the
construction site.

(2) Noisy construction activities will be limited to daylight hours to minimise
disturhances caused to local communities.

(3) An effective safety plan will be implemented and safety regulations enforced to
minimise accidents during the construction period.

{4) The speed limit within the project area will be strictly enforced at 30 km/hour to
minimise accidents.

{5) A first aid unit will be established on site as part of a construction management
safety programme, and in order to reduce pressure on local health centers for minor injuries
which may occur during construction activities.

{6) Contractors will be required o have a medical examination program for labour
forces to screen prospective labourers for communicable diseases.

5.5.2.2 Operation Period
(1) The speed limit of 30 km/hr within the project site will be strictly enforced.

‘ (2) Emissions of pollutants from the power plant will be controlled in accordance
with the standards for air pollutants emitted from power plants issued by the Ministry of
Industry and the Ministry of Science, Technology and Environment.

{(3) Emissions to the air will be minimized through good combustion control and
use of steam injection for NO, control.

(4) Abnormal firing levels of combustion turbines will be minimized to limit
unacceptable levels of unburned combustibles (CO, volatile organic compound and smoke).

(5) Equipment will be routinely inspected to minimize noise and air emissions
which may have health effects.

{6) Water treatment equipment will be routinely inspected and a maintenance
programme implemented to ensure it is in consistent working crder.

(7)  The facility will be kept in a clean and orderly fashion at all times.
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5.5.3 Occupational Health and Safety

5.5.3.1 Construction Period

{1} Machines/equipments/facilities will be maintained in good condition. All broken
equipment and vehicles will be repaired immediately. Equipment will be used efficiently and an
effective routine inspection and maintenance programme implemented.

(2) A clean, orderly and safe workplace will be provided and maintained.

(3) Adequate persona! safety equipment will be provided, such as hard hats {or
safety helmets), gloves/boots etc., in all work areas where personal protection equipment.

{4)  Warning signals will be installed in all potentially dangerous areas.

(8) Basic utilities such as sanitary restrooms, drinking water, first aid packagss, etc.
will be provided.

(6) Al workers will have a regular physical examination to detect diseases or
physical deficiencies; for example hearing, visual activity, colour blindness, and work dexterity
for particular workers.

5.5.3.2 Operation Period

(1) Personal protective device e.g, anti-dust masks, hard hats (or safety
helmets)/gloves/ boots, ear plugs, ear muffs will be provided and required to be used as
appropriate

{2} Warning signals will be installed in high-risk areas e.g., high temperatures, high
noise levels, etc. Work without personal safety devices will be strictly prohibited in such areas.

{3) An occupation health/safety training program will be scheduled periodically, and
as part of any induction training course.

(4) Steff at all levels will be educated about the safety programs and restricted
areas. .

(6)  All employees, particularly new recruits, will be examined for disease or physical
abnormalities such as hearing problems , respiratory disease etc.

(6) An annual health examination will be provided for all employees. This will
include hearing tests, respiratory system, blood and circulatory examinations.

(7) In the event of an emergency, the local hospital should be contacted in advance
and a vehicle should be provided in case an ambulance is not available.

(8) Adequate ventilation will be provided &t each production unit for a safe working
environment.
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(@) A first aid unit will be established, and workers trained in first aid treatment,
and in appropriate response in the event an operator or other individual is exposed to hazards
such as excessive heat exposurg, exposure to chemicals, etc.

(10) Eyewash fountains and safety showers will be readily available and clearly
mafked where chemicals are handled or stored. These will be alarmed to the DCS such that
immediate assistance can be brought to an operator in distress.

{(11) The material safety data sheet of each chemical substance will be provided in
suitable places. Staff will be trained in, be made fully aware of the reasons for, and required to
comply with MSDS procecures.

(12) Heat, gas, and smoke detectors should be provided at administrative and other
huildings.

{13) An emergency response unit and regular training will be established for
employees.

(14} A fire fighting group should be established and given regular training to cope
with emergency cases which can be dealt with by the Facility.

{15) An efficient communication system will be established for emergency situations.
The emergency response centre in the Laem Chabang Industrial Estate will be informed of all
special emergency response requirements prior to operation of the project and supplied with
MSDS for all chemicals to be stored and used at the Facility.

(16) When handling HCI, measures should be taken to avoid splash or the inhalation

of vapours.

(17) Where there is & danger of vapour inhalation, workers should wear respiratory
protective equipment.

(18} Adequate ventilation should be provided in areas where caustic soda is present.
(19} Vehicle must be limit speed.
(20) The storage volume of dike (Emergency Basin) is not less than 2,000 m’

{21) Provide signal and noise signal for accident or emergency and provide gas
detector.

(22} Check safety equipment and device continuousty.
(23) Clean dispose solid waste for workplace and around area to reduce accident.

(24) Probit smoking for risk area.

5.6 SUMMARY OF MITIGATION MEASURE

The summary of mitigations and recommendations are presented in Table 5.6-1 and
5.6-2.
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CHAPTER 6
MONITORING PROGRAM

6.1 INTRODUCTION

In chapter 5, the mitigation measures were issued to alleviate the possible impacts
from the project. The monitaring program to be proposed in this chapter is the follow-up ool to
ensure the effectiveness of the recommended measures. In addition, the data obtzined from the
monitoring program will be a very useful indicator of the effectiveness of the Facility's pollution
control system.

6.2 PHYSICAL RESOURCE
6.2.1 Air Quality

6.2.1.1 Construction Period

{1) Parameter 1 - Total Suspended Particulate (T'SF)
- Particulate Matters - 10 (PM-10)
- Wind speed and wind direction

(2) Location .- Wat Laem Chabang School
{Figura 6.2-1) - Ban Thung Sukhia
- Technology Sriracha Schoal

(3) Frequency : - Twice a year according to seasonal
wind direction. Sampling at each
station must be conducted for three
consecutive days.

(4) Methodology : - High volume air sample by Gravimetric
Method
(5) Estimated Expense © - 100,000 Baht/sampling period.

6.2.1.2  Operation Period
(1) Emission Monitoring
(a) Parameter : - TSP
- CO
- NO

X

- 80, {for diesel cil)

VPK/ENV/RE20221/1203/REDI5 - Page 6-1
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{b) Location

(c) Frequeney

(d} Methodology

All major stacks (HRSG #1 and #2)

Twice a year and continuous environmental
monitoring. System (CEMs] for NO,, Co and
OZ

Analysis .

Non-dispersive Infrared Method

Cco
NO, Scdium-Arsenite
S0, Pararosaniline

(e) Estimated Expense

(2) Ambient Air Monitoring

{a) Parameter

(b} Location
(Figure 6.2-2)

(c) Frequency

(d) Methodology

- 70,000 bath/sampiing pericd.
- 3,000,000 bath/installation pericd.

- 50,
- NO,
TSP
- PM-10
- Wind speed and direction

- Wat Laem Chabang

- Wat Manorom

- Laem Chabang Indusirial Estate Office

- Ban Chakyayjin

Twice a year during the north-east and
south-west monsoons. Each sampling period
must be conducted for 7 days continuously
and wind speed and direction would be
measured continuously.

Monitoring system as required by Poliution
Control Department, '

NO,
S0,
TSP, PM-10

Sodium-Aresenit

Pararosaniline
Gravimetic method (pre and post weight)

{e) Estimated Expense

200,000 Baht/period.

VPK/ENV/REZ0221/1233/REQ26
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6.2.2 Noise

6.2.2.1 Construction Period

(1) Parameter

{2) Location
(Figure 6.2-3)

(3)* Freguency

{4) Methodology

(6) Estimated Expense

6.2.2.2 Operation Period

(1) Parameter

{2) Location
{Figure 6.2-3)

(3) Frequency
(4) Methodology
{5) Estimated Expenss

6.2.3 Water Quality

6.2.3.1 Construction Period

(1) Parameters

- Leaq(24)
- Ldn

- Within Power Plant

- Wat Laem Chabang

- Ban Thung Sukhla

- Technology Sriracha School

Noise monitoring should be carried out at
least 3 consecutive days, 1 time during
construction.

Internationa! Organization for Standerdization
(ISO 1996) '

90,000 Baht/salﬁpling period.

- Leqg(24)
- Ldn

- Within Power Plant {fence)

- Working area of power plant
- Wat Laem Chabang

- Ban Thung Sukhla

- Technology Sriracha Schoot

The monitoring should be done for 3
consecutive days every 3 months

International Organization for Standardiiation
(ISO 1996)

65,000 Baht/sampling period.

- Depth

- Temperature
- TDS

- S8

- pH

VPK/ENV/RE20221/1233/REQI6
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- DO

- BOD;

- Conductivity

- Nitrogen

- Phosphorus

- Oil and Grease

(2) Locations ' © < Upstream of the discharge point
(Figure 6.2-4) to the Laem Chabang canal.
- Downstream to the Laem Chabang
canal.
- Discharge point of power plant prior to
Laem Chabang canal

(3)  Frequency . Twice a year..
Methodology
Depth _ Sounding/Measurement
Temperature Thermometer
83 Non-Filterable residue through glass fibre disc
TDS Gravimetric method
pH pH meter
DO DO meter
BOD, Dilution Method
Nitrogen Kjeldah! Method
Phosphorusg Sulfuric acid-Nitric Acid Digestion
01l & Grease Soxhlat
{5) Estimated Expenses > 40,000 Baht/sampling period.

6.2.3.2 Operation Period

(1) Parameters © - Temperature
- TDS
- 35
- pH
- DO
- BOD,
- (COD
-
- Phosphate
- Conductivity
- Cil & Grease

VPK/ZNV/RE20221/1233/RE06 Page 6-7
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(2) Locations
(3) Frequency
(4) Methodology

{5) Estimated Expenses
6.3 BIOLOGICAL RESOURCE
6.3.1 Aquatic Ecology

6.3.1.1 Construction

{1) Parameters
{2} Locations
{Figure 6.2-4)

(3) Frequency

{4) Methodology

(6) Estimated expense

- Discharge point prior to wastewater
treatment plant of Laem Chabang
Industrial Estate.

- Twice a year.

Standard Analytical Method of APHA-
AWWA-WPCF

30,000 Baht/sampling period.

- Planktonic organisms
- Benthic organisms

Same as water quality station

Every six months during the same period as
the water quality monitoring period.

Plankton: Samples of planktonic organisms
will be collected by using 70 micron mesh
size plankton net. The oblique trawling
technique will be applied in the collection.
The retained planktens will be transferred to
& polyethylene bottle and preserved with 5%
formalin solution for further identification
(Lind, 1979).

Benthos: Benthic ocrganisms will be sampled
by dredging botiom sediment with 3
successive grabs of Ekman dredge.
Observations will be made on sediment
texture and all sediment will be sorted
through a series of wire sieves. The retained
organisms will be preserved in 4-7% formalin

- solution for further identification {Lind, 1979).

20,000 Baht/sampling period.

VPK/ENV/RE20221/1233/REQI6
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6.4

6.4.1

6.4.1.1

6.4.1.2

6.4.2

6.4.2.1

HUMAN USE VALUE

Transportation

Construction Period

(1) Parameters

(2) Location

{3) Trequency
(4) Methodology

(5) Estimated expense

Operation Period

(1) Parameter

(2} Location

(3) Frequency
{4) Methodology

{5} Estimated expense

Solid Waste Management

Construction Period

(1) Parameter

Average daily traffic and accident records
directly involving project vehicles or
vehicles transporting goods and waste to
end from the plant based on vehicle types.

Records to be kept by the construction site
manager or a designated representative.

Every month
Survey and record

3,000 Baht/time

Average daily traffic and accident records
directly involving project vehicles or
vehicles transporting goods and waste to
and from the plant based on vehicle types.

Records to be kept by facility manager or a
designated representative.

Every month
Survey and record.

3,000 Baht/time

- Type and volume solid wastes
generated from constriction activities.

- Examine the suitability of solid waste
collection facilities and services at the
proiect.

VPK/ENV/RE20221/1233/REQ36
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(2) Location . The project area
(3) Frequency :  Every month

{4) Methodology : Survey and record
(5) Estimated Expense 2,600 Baht/time

6.4.2.2  Operation Period

(1) Parameter © -~ Type, and volume of solid waste from
the project.
- BEvaluate the suitability of solid waste
disposal practice and collection facilities
at the project.

(2) Location : The project area.
(3) Frequency : Bvery 1 months.
(4) Methodology : Survey and record.
(5) Estimated Expense ;3,000 Baht/time.
6.5 QUALITY OF LIFE
6.5.1 Socio-Economic -

6.5.1.1 Construction Period / Operation Period

(1) Parameter :  An independent survey of local community
attitude towards the project should be
conducted once during the first year of
construction and once every 2 years during
the project operation period.

(2) Location :  Community in Ban Thung Sukhla and
(Figure 6.5-1) Ban Laem Chahang.
{3) Estimated Expense : 500 Baht/case.

VPK/ENV/RE20221/3233/RE0I5 Page 6-11
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6.5.2

6.5.2.1

6.5.2.2

Occupational Health and Safety

+

Construction Period

{1) Parameter

(2)  Location
{(3) Frequency

(4) Estimated vExpense

Operation Period

{1) Parameter

(2) Location

(3) Frequency

(4) Methodology

Accident injuries and iliness of workers
IeCOTd.

Within the construction site.
Monthly.
1,000 Baht/time.

- Analysis of the staffs health data.
- Testing organ’s function.
® X-ray {lung)
®  Visual condition
® Hearing condition
- Training for emergency plan.
- Noise level measurement in working
_ area.

- From records maintained by a designated
health and safety officer/supervisor within
the power plant.

- At an approved medical clinic or
hospital.

- Within the power plant and at other
suitable training locations.

~ Within the power plant.

- Analysis of health data every 1 years.

- Camry out yearly medical check-ups on
workers' hearing, cardic-pulmonary and
circulatory systems.

- Training and emergency plan at least
orice a year. o

- Noise level measurement in the
workplace should be conducied at 4
regular intervals over the year during
normal operating circumstances.

- Study of health data of waorkers every 1
years

-VPK/ENV/RE20221/1233/REO3%
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(5) Estimated Expense

Yearly medical check-up should be
undertaken at an approved medical
chinic or hospital.

Routine activities for inspection of
safety measures, training and exercise
of emergency plan.

Noise level measurement in working
area.

Testing of organ's function: 50C¢ Baht/-
perscn/year.

Analysis of heaith data 5,000 Baht/time.
Noise measurement 20,000 Baht/time.
Bmergency plan  training 10,000
Baht/time.

6.6 SUMMARY OF MONITORING PROGRAM

The summary of the environmental monitoring program is presented in Table 6.6-1
and 6.6-2. In addition, the result as follow the monitoring program would be reported to OEPP.

VPK/ENV/AE20221/1233/REQ36
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APPENDIX A

SPECIFICATION DATA OF GT, ST AND HRSG
FOR LAEM CHABANG POWER PLANT
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5. MAJOR EQUIPMENT

5.1 COMBUSTION TURBINE

Specification No. W- 9608-683
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Introduction
251 ECONOPAC

The 251 ECONOPAC has evoived from 40 years of packaged power plant
experience. Since the first 251 combustion turbine installation in 1967,
improvements in reliability, maintainability and performance have resulted
in the current state-of-the-art 50-MW class unit.

Proven design features, oriented towards the customers benefit include:

. Cold End Drive - minimizes thermal growth towards the dniven
equipment, thereby allowing solid couplings.

. Axial Exhaust - allows direct connection to the heat Tecovery steam
generator (HRSG) thereby ensuring uniform gas flow while

minimizing plot plan requirernents.

«  Oversized Combustor Opening - located on two of the eight
combustor openings aliows removal of the trapsitions, without lifiing
the casing cover thus easier inspection and removal of Row 1 vane

segments.

. Individualiy Removable Row 1 Vanes - for easy removal for
inspection and replacement purposes without removing cylinder

COVErs.

e  Individually Removable Biades - on both the axial compressor and
turbine sections, without disturbing adjacent blades or removing the

rotor from the casing.

e  Balance Planes - at the compressor inlet and last stage of the turbine
section facilitate trim balancing of the rotor in-situ without removing

cylinder covers.

Proprictary loformation
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e  Walk Around Enclosure - allows routine maintenance and minor
inspection services to bé performed indoors with protection from
adverse weather conditions.

. ‘ Proven Design - 2 fully instrumented 251 combustion mrbine
engines were full load tested in our test facility to verify design
parameters. This along with over 40,000 hours of field operating
experience ensures high plant availability.

Additional customer benefits associated with Westinghouse combustion
turbines:

e A Quality Product - Westinghouse Power Generation Business Unit
incorporates many quality standards including ISO 9001, CSA
Z299.1, ANSI/ASQC Q-91, MIL-Q-9858A, and 10CFR50, APP. 3.

e  Qualified Personnel - with a flexible approach to meeting specific

customer requirements, to ensure the combustion turbipe fits into the
overall cogeneration scheme.

s After Sales Support and Service - to be sure you obtain the highest

L)

" plant availability and customer satisfaction.

Proprictary Information
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Plant Description
251 Combustion Turbine

The 251 ECONOPAC is based upon a systems approach with the

The ECONOPAC

System components having been selected and matched to form an optimized,
compact, and attractive unit.
The system is shipped to the customer’s site as major packages. These
major packages are:
. Combustion 'i‘urbine'Assembly on Bedplate
. Generator-Exciter Assembly
. Start Package Assembly
¢ Electrical/Control Package
¢  Skid Mounted Auxiliary Systems ' .
e  Inlet Air System
Erection of the ECONOPAC after the modules have been located on
foundations comprises instaliation of inlet system, lubricating oil cooler,
air-to-air cooler, air compressor, metal clad switchgear and erection of the
turbine enclosure and generator.enclosure. The lubricating oil cooler is
mounted on support leg adjacent to the turbine enclosure. The air cooler is
mounted on top of the controf enclosure.
Provision is made in the standard ECONOPAC for interconnection
between the Electrical/Control Package and other Plant Modules/Systems
by means of cable in embedded conduit.

Considerations 1. Application Fiexibility

«  Accommodates Overhead Crane
Pagel .~ A
CPO299D.DOC
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2.

e  Heat Recovery Applications Facilitated by Axial Exbaust

e  Pre-engineered Options

‘Low Cost

e  Low Standby Cost

e  Fuel Flexibility |

. Low Ambient Bonus Capacity

Ease of Locating

. Emis;siohs Control

. Dry Plant

¢  Minimum Acreage Required

Fast Installation

. Maximum Factory l-';rcpackaging

s  Modular Construction

Atractive Operation

e  Advanced Digital Control System - PowerLogic II
e  Reduced Noise Radiation from Enclosures -

e Fire ﬁotcction in Turbine and Electmrical Enclosure
«  Combustors Enclosed in Insulated Cylinder

«  Reduced Heat Levels in Enclosures

Reliable Operation

+«  Westinghouse Vast Experience

. Heavy Duty Industtial Design

Proprietary Information

Page2 -

CP0299D.DOC

————




20

THE ECONOPAC
SYSTEM

e  Cooled and Filtered Rotor Cooling Air
«  Solid Coupling to Co_Id End
7. .‘M.aintainabiﬁty
. Combustor and Nozzle Accessibility
+  Horizontal Cylinder Joints
e  Individual First Row Vanes
e  All Vanes and Blades Removable at Site
e  Operator Walk-around Space
«  Side Inlet
8.  Single Source
»  Compiete Plant Scope Responsibility
e  Systems Approach
. Integréted Plant Design

The 251 ECONOPAC provided by Westinghouse has been designed and
engineered to provide the user with a complete generating system. All

" components and sub-systems have been carefully selected and optimized to

form a compact plant, housed within enclosures, designed to comply with
environmental requirements as well as showing Westinghouse's increasing

concern for aesthetics.

The 251 ECONOPAC system features modular construction to facilitate
shipment and assembly. To insure proper coordination, Westingbouse
supplies all of the equipment within the power block. "

The system is pre-assembled to the maximum extent permitted by shipping
limitations. Where possible, sub-systems have been grouped and installed
in auxiliary packages 10 minimize field assembly. These packages are

Proprictary Information
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Generator and Exciter

completely assembled and wired at the factory and require only
interconnections at the site.

The:basic bill of material for each ECONOPAC system contains the
following equipment and assemblies:

Combustion Turbine Assembly
Generator
Exciter
Auxiliaries:
Starting Package
Inlet Air System includiﬁg Filter (2 Stage Pad)
Electrical/Control Package
Cooler Assemblies
Surge Equipment and Potential Transformer Cubicle

Fire _Protecﬁon

MAJOR PLANT EQUIPMENT
'DESCRIPTION
Combustion Turbine Recognized as the beart of the ECONOPAC plant, the prime mover

consists of three basic eiements - the axial flow compressor, a combustion
system and power turbipe. These three elements are combined igto a single
assembly that ships complete with rotor in place, facilitating erection in the
field. Incorporated into the design are such features as a horizontally split
case, two-bearing support, turbine air cooling system, compensating
alignment systemn, sectionalized casing, and axial flow exhaust.

The air-cooled generator and brushless exciter are equipped with integral

- lube oil, cooler piping, and necessary instrumentation.

Proprietary Information
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Starting Package

Inlet Air System

Exhaust Stack

Electrical/Control
Package

Fire Protection System

The starting package is electric start premounted on a b:dpfam and shipped
as a module. The package contains all the equipment necessary to provide
breakaway torque for initial rotation of the turbine generator, torque
necessary for acceleration to self-sustaining speed using purchaser’s power
source, During cool-down periods, the tuming gear provides for 2 slow
roll of the combined turbine and generator.

A side inlet air duct directs filtered air into the compressor inlet manifold.
The manifold is designed to provide an efficient flow pattern of the air into
the axial flow compressor. A paraliel baffle silencing configuration is
focated in the inlet system for sound attepuation.

After expanding through the combustion turbine, the gases exhaust axially
through the exhaust diffuser and out to the atmosphere through an exhaust
stack. For combined cycle or heat recovery application, the exhaust stack

is deleted and replace by 2 Heat Recovery Steam Generator.

_ The Electmnical/Control Package contains equipment necessary for

equencing, control and monitoring of the turbine and generator. This
includes a control system, motor control centers, generator protective relay
panels, voltage regulator, fire protection control system, redundant air

- conditioners, battery and battery charger. The batteries are in an isolated

section of the package and are readily accessible from the outside.

The fire protection system gives a visual indication at the focal comfol _
pane! located in the Electrical/Control Package. There are two
independent systems: '

e An automatically actuated dry chemical type system is provided for
‘the exhaust bearing area of the turbine only. The’system consists of
temperature sensing deviées, spray nozzles, dry chemical tank, and all
required interconnecting piping and wiring.

«  An FM-200 fire protection system is provided for totat flooding
protection of the electrical/control and turbine enclosure in
accordance with NFPA standards.

Proprictary Information
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ENCLOSURES

NOTE: A fire in any area ininates the fire protection system in thay
area onty, and shuts down the unit.

ECONOPAC power plant enclosures are designed as modular units to
facilitate ease of erection in the field. The enclosures wili be shop
assembled and shipped directiy to the job site.

Designed to withstand a 100 mph wind load, a 30 psf snow load, and
seismic Hazard Group I, Category D, the enclosures atteauate radiated
noise to approximately 85 dBA at one meter, a ievel acceptable by most

commumities.

The enclosure walls are made of steel plate, backed by insulation and a

perforated liner, providing attenuation of noises generated within the

enclosure.

L

Turbine Enclosure

The turbine enclosure is a weatherproof walk-in design, with easy
access to the combustion turbine and piping. Routine maintenance
such as nozzle inspection and cleaning, combustor basket, transition,
and first stage vane inspection and removal can be performed within
the enclosure. Lay down space for routine disassembly is also
provided. For major disassembly requiring lifting combustion turbine
covers, Temovable panels in the enclosure toof are supplied.

The ventilation system consists of an array of fans on the top of the
enclosure. The fans pressurize the enclosure and circulate air to limit
radiated heat build-up to a 17°C (30°F) rise above ambient.

Electrical/Control Enclosure

The electrical/control enclosure is designed for ease of inspection and
maintenance. Normal lighting is provided by AC fixtures, backed up
by emergency DC lights. The enclosures are completely wired and
have convenience outlets. Emergency exit hardware is provided on all
exterior doors.

Proprietary Information
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SITE

CONSIDERATIONS

The primary advantage of the ECONOPAC power plant is that it can be
sited almost anywhere. Due to the fact that it does not bave the norma
power plant restraints of water requirements or waste disposal, it can be
located at load centers, provided fuel is available at that location.
Aesthetically and environmentally, the power plant is designed so that it
can be situated in the city, in the desert, near a highway or next to a resor,

There are certain minimum considerations, however, that affect the siting
of a combustion turbine power plant which need to be reviewed for a given
application. The following is a summary of information necessary at an
early stage of feasibility study: '

- Tcmpcmmfes-
Maximum Dry Bulb and Wet Bulb Temperatures
Minimum Dry Bulb and Wet Bulb Temperatures
Design Temperatures
- Site Elevation
-.  AirData
Relative Humidity
Prevailing Wind Direction
‘Salt Spray
Sandstorms and Particulates.
Air Quality Standards
- Fuels (with analyses)
Gas
GOl

Crudes

Proprietary Information
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SITE
REQUIREMENTS

Residuals

- Soil Conditions.

Surface Soil Type

Soil Bearing Capability

Rock Excavation
- Acoustic Considerations

Type of Neighborhood

Area chulationé

Special Sound Requirements
- General Location '

Railroad Access

Proximity to Other Industries

Proxirnity to Service Centers
- Heat Recovery/Combined Cycle Considerations
- Electrical Power Factor
Overall plant dimensions of a typical 251 ECONOPAC are: 20 x 34 meters
Rccomﬁlcndcd clearances for maintenance, using a mdbiie crane are:

7.5 m at side opposite to control package

3 m at control package side

Soil bearing capacity should be a minimum of 9,800 kg/m? (200 Ibs/ft?) and
capable of withstanding:

« ' out-of-plane settlements

Proprieiary Information
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» distortion of separate foundations

. differential settiement between adjacent foundations

*

Concrete used for foundations should have a minimum bearing strength of
14,700 kg/m? (3000 Ibs/At?).

Proprictary Information . Page 9
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ECONOPAC General Arrangement

4

The drawings in this section show plan and elevation views of the
ECONOPAC general arrangement. The ECONOPAC is comprised of
modules and packages to minimize shipments and field labor:

=  The Combustion Turbine on Bedplate Assembly is shipped as a unit
with the rotor in place. The bedplate includes lube oil system, tube
oil pumps, lube oi! filters, main reduction gear, and jackshaft. A
drawing showing the bedplate arrangement is provided.

e  The Generator shown is an air-cooled, two-pole, three phase
synchronous machine. It is coupled to the jackshaft and main
reduction gear. The generator is adjacent to the combustion turbine

bedplate.

e  The Brushless Exciter is directly connected to the generator.

e  The electric motor Starting Package is mounted on 2 bedplate
incorporating a 1000 hp motor, medium voltage starter, torque
converter, step-up gear, and clutch in an enclosure.

] The Electrical/Control Package contains the motor control centers,
voltage regulator, batteries and charper, protective relay panel,
pressure switch and gage cabinet and the Westinghouse Powerlogic
I1 control system. A drawing showing the arrangement of the
Electrical/Control Package is provided.

+  Structural-steel enclosures protect the ECONOPAC equipment.
These spacious enclosures are prewired, and provide lighting,
heating, ventilation, and FM-200 fire protection system (CO; is

available as an option).

. Package interconpecting material includes all interconnecting piping

for atomizing air, cooling air, lube oil, compressor bleed, fire
protection, pressure switch and gage cabinet, water injection piping

. T
o
o B

Proprietary Information
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within turbine epclosure, water injection piping between the water
injection pump and enciosure, liquid and gas fuel piping to the turbigs
enclosure. Cable trays and electrical interconnecting wiring batween

* Westinghouse supplied modules are supplied by the Purchaser for

instaliation.

- The inlet systern directs air into the compressor. A silencing system

with parallel silencing baffles is included. If the ECONOPAC is
located in a building, the inlet ducting is extended to locate the filter

outdoors.

The exhaust system includes transition ducting, expansion joints,
gasketing, and a stack with a silencer. The design is ideal for heat
recovery applications since the exhaust flows axially and directly to
the HRSG. The exhaust stack may be deleted for heat recovery
applications or a bypass stack may be provided between the
combustion turbine and a heat recovery equipment.

Proprietary Information

Page 2.
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5 MAJOR EQUIPMENT

52 HEAT RECOVERY STEAM GENERATOR

1. General Descriptiod
In this combined plant, each.two sets of heat recovery steam generator will be
installed for LAEM CHABANG POWER COMPANY 130MW CCGT
COGENERATION POWER PLANT. Each steam generator will be conbined wit‘h
each one combustion turbine and the two steam generators will be connected to one
steam turbine. In this section all documents for the h.cat }ecovcxy steam generators
will describe per one unit of the steam generators.

1.1  Specification for one (1} unit
Type Mitsubishi Exhaust Gas Boiler
Horizontal extended surface tube,

Vertical gas flow upward, natural

circulation type.
" Combustion turbine Load 100 % Baserating.
Ambient temperature 31°C
Exasperation at design point
HP Steam (at HP-SH outlet) 71.68 t/h
LP Steam (at LP boiler outlet) © 1978th
Steamn p&essurc at design point
HP boiler (at HP-SH outlet) 73 bar.a
LP boiler (at LP boiler outlet) 6.8 bar.a
- Spec. No. W-9707-442 ' 5.2.D0C"

Page }
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5 MAJOR EQUIPMENT

Design pressure
HP boiler * ' 85 bar.a
LP boiler 9 bar.a

Steam temperature at design point

HP Steam (at HP-SH outlet) 493 °C

LP Steam (at LP boiler outlet) 164 °C (saturate)
Feed water temperature

at Condensate preheater inlet

Before mixing with circulation water 48 °C
After mixing with circulation water 80°C
at Condensate preheater outlet 126 °C
Spec. No. W-9707-442 o 5_2.D0C
Page 2
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5 MAJOR EQUIPMENT

2. Construction

The HRSG receives hot gas from the combustion turbine through horizontal
_ductwori: coupled to the combustion turbine exhaust transition piece. The hot
exhaust gas enters a horizontal transition which conducts the gas.into a plenum
chamber which distribute and turn the gas flow upward.
The bypass stack is installed at horizontal transition part.
The hot vertical gas flow passes over and is cooled by horizontally arranged heat
transfer surfaces. Then the gas enters to an upper transition and exhausted to the
atmosphere through main stack.
The boiler will consist of HP superheater, HP evaporator, HP economizer, LP
evaporator, LP economizer and condensate preheater. Horizontally arranged and
extended surface tubes in multi-loop circuit arrangement will be used for those

. elements, so the will flow, vertically and up ward through the unit, perpendicular to
the tubes. The boiler is designed to opcratc'undcr natural circulation. |
Down comers and riser pipes will be grrapgcd to obtain optimum velocities to -

provide best circulation in order to avoid potential vapor locking.

Spec. No. W-9707-442 ' o . 5.2D0C

‘Page 3




Wids
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2.1 Steam drum

The steam drum is made of rolled steel plate fusion w_eldcd, with pressed steel heads,

steel nozzles and manholes. The drums will be connected to the evaporator sections

-through external down comers and riser pipes.

Number

Construction

Tube connecti(;n

Inside diameter (nominal)
HP steam drum
LP steam drum

Material
HP steam drum

LP steam drum

Each One (1) per boiler
Welded type

Welded type

1,400 mm

1,400 mm

SA515-70 or equivalent

SAS515-60 or equivalent

The steam drum internals are of baffle type, and the design combines simplicity and

efficiency to produce low maintenance costs and high steam quality, The steam and

water mixture entering the drum from the riser pipes is collected in the chamber,

divided with the vertical shroud. Here the primary separation of steam and water is

made by the gravity. The wet steam rises and passes through the scrubber mounted

on top of the drum, where the last entrained moisture is removed.

Spec. No. W-9707-442

Page 4
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5 MAJOR EQUIPMENT

2.2 . HP Superheater

Finned superheateris adopted to superheat the steam up to rated temperature.
‘The superheater is composed of two sections; a primary superheater and secondary

superheater.

The superheater elements are welded to the inlet and outlet headers.

T@c Horizontally arranged finned tube
dra;'nablc type
"Tube outside diameter ) 38.1 mm
Fin height ' 19 mm
Fin number per inch Max. 6.0
Material Tube SA178-A~A213-T12 or equivalent
Fin Carbon steel, SA387-12 or cqui_valcnt

The feed water spray type desuperheater is adopted to control steam temperature.
Main steam temperature is controlled by spray feed water to primary superheater

outlet superheated steam.

Spec. No. W-9707-442 _ L _5_2.D0C
Page5




o/

5 MAJOR EQUIPMENT

2.3 HP Evaporator
Finned tubes are adopted for the evaporator, and the tubes are arranged horizontally

and designed for natural circulation. Both ends of the tbes are welded to the

headers. -
Type ‘ Horizontally arranged finned tube
naturad! circulation type
Tube outside diameter - 50.8 mm
Fin height ‘ 19 mm
Fin number per inch Max. 6.0
Material Tube SAL178-A or equivalent
Fin Carbon steel
Spec. No. W-9707-442 ' , 5_2.D0C
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5 MAJOR EQUIPMENT

2.4  HP Economizer
Finned tubes are adopted for the economizer and the tubes are arranged ﬁorizoma]ly.
_ Both ends of the tubes are welded to the headers.
Type Horizontally arranged finned tube type
Tube outside diameter ‘ 38.1 mm
Fin height , 19 mm
Fin number per inch Max. 6.0
Material Tube SA178-A or equivalent
~ Fin Carbon steel
Spec. No. W-9707-442 ' : 5.2.00C
Page 7

R —




Aot

5 MAJOR EQUIPMENT

2.5  LP Evaporator

Finned tubes are adopted for the evaporator, and the tubes are arranged horizontally

‘and designed for natural circulation, One end of the tubes are welded to the inlet

header and anocther end are welded to the LP steam drum.

Type

Tube outside diameter
Fin height
Fin number per inch

Material

Spec. No. W-9707-442

Page 8

Horizontally arranged finned tube
natural circulation type
50.8 mm
19 mm
Max. 6.0
Tube SA178-A or equivalent '

Fin Carbon steel

5_2.D0C
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5 MAJOR EQUIPMENT

2.6  LP Economizer
Finned tubes are adopted for the economizer and the tubes are arranged horizontally,

‘Both ends of the tubes are welded to the headers.

Type Horizontally arranged finned tube type
Tube outside diameter 38.1 mm
Fin height 19 mm
Fin number per inch Max. 6.0 -
Materjal Tube SA178-A or equivalent
Fin Carbon steel
| Spec. No, W-9707-442 ' ' . 5.2D0C
Page 9
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5 MAJOR EQUIPMENT

2.7  Condensate preheater
Condensate preheater is provided to recover remaining h;at contained in the flue gas
at the LP economizer outlet and heat up condensate water for the deaerator.
Finned tubes are adopted for the condensate prebeater, and the tubes are arranged

horizontally. Both ends of the tubes are welded to the headers.

Type ) Horizontally arranged finned tube type

Tube outsidc‘diametcr 38.1 mm

Fin height 19 mm

Fin number per inch Max. 6.0

" Material | Tube SA178-A or equivalent
Fin Carbon steel
Spec. No. W-9707-442 : ' 5_2.D0C
Page 10
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2.8  Casing and insulation
The casing consists'of a gas tight outer casing, insulation and an inner casing.
“The boiler walls are insulated entirely with adequate insulating materials to
minimize the heat loss from the surface of the casing. The inner casing is designed

to allow free expansion in all directions.

Casing material : -
Inner casing SA387-22 or equivalent, Carbon steel
Outer casing - Carbon steel

Insuilation material Ceramic Fiber + Man made Mineral Fiber,

Man made Mineral Fiber

29  Stmcture
The steamn generator itself, the drum, the casmg, the stack, the internal pipework, Lc
all equipments, are supported by-a steel structure specially designed in accordance
with the equipment data and the site conditions (wind, earthquake etc.) and the

applicable codes and standards.

Spec. No. W-9707-442 o ' . 5.2.00C
Page 11
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5. MAJOR EQUIPMENT

3.3 STEAM TURBINE
TURBINE OUTLINE

This unit consists of single cylinder, single flow, axial exhaust, condcnsiﬁg turbine designed for high

operating efficiency and maximum reliability.

The HP steam from the HRSG enters to the HP turbine through the HP stop valve, HP control '
valve. The steam flows through the HP fmpulse blading, thereby producing power by decreasing its .

pressure and temperature, and then enters to the LP blading.

The LP steam from the HRSG enters to the turbine casing through the LP stop valve, LP control -
valve, and LP inlet pipe. The LP steam is mixed with the HP turbine exhaust flow in the casing. The

steam flows through the LP blading and the exhaust cone, then to the condenser.

The low pressure element in coorporation with high efficiency blading, diffuser type cxhaust,' and
improved exhaust hood design, has resulted in a sfgniﬁcant improvement in turbine heat

consumption.

Spec. No. W-9707-442 . : e 5_3.DoC

Page 1
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5. MAJOR EQUIPMENT

" TURBINE COMPONENTS

Blading

The blade path includes the single flow impulse blading in the high pressure part and the single

flow reaction blading in the low pressure part.

The impulse type (Rateau) blading is adopted in the high pressure part of the turbine because of
its higher efficiency compared to the reaction type in this lower volumetric fiow condition. The
interstage seals are of the labyrinth type fitted at small diameters on the shaft, thus ensuring

minimum stage leakage losses.

The reaction type blading is adopted in the low pressure end part of turbine because of its high
efficiency in larger volumetric flow part. In the reaction blade path, the steam velocity is

relatively low resulting in lower frictional loss, particularly improved aerodynamic efficiency.

Careful considerations are made in the low pressure end blade design for the prevention of

erosion, as well as for improved performance.

The moisture, or drips, flow in the blade paths has been investigated and the blade path has been

improved with consideration given to extensive test results.

In addition, the following devices are adopted to prevent erosion. Sufficient length of stellite

strip is attached on the leading edge of last rotating blade.

All the long blades will be manufactured under strict quality control. Blades are manufactured
of corrosion and crosion resistant alloys with high damping coefficient for vibration control,

which have been developed through extensive research,

Spec. No. W-9707-442 5_3.DOC
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5. I;HAJOR EQUIPMENT

Rotor

The turbine rotor is machined from a solid alioy steel forging with excellent creep rupture
strength, high tensile strength with excellent ductile quality. The rotor has a thrust balance

piston which provides good thrust balance opposed to the blade reaction force.

The rotor diameters are selected to give proper separation of therr critical speeds from the
running speed. The rotor surface configuration is carefully designed to give least stress

concentration for the transient thermal stress as well as the bending stresses.

It should be noted that a solid rotor is machined from a single forged piece has optimum stability
characteristics because there are no residual stresses in the rotor due to the manufacturing

processes.
Casing

The structural shape of the casing and the support method are carefully designed to obtain free.
but symmetrical movement due to temperature changes and thereby reduce to a minimum the

possibility of distortion.

The complete casing is made in two section, the high pressure section being of cast steel and the
low pressure section of steel plate. Each section is split in the horizontal plane through the axis

to form a base and a cover.

During the installation the vertical joint is made up permanently and thereafter the cover is

handled as a single piece.

Spec. No. W-5707-442 . 5.3.D0C
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5. MAJOR EQUIPMENT

A complete inspection can be made by only removing the cover. The base does not need to be

dismantled after installatjon.

The low pressure end of the cylinder is supported by a continuous foot which rests on a seating

plate mounted on the foundation with adjusting liners.”

The position of the cylinder at this end is maintained by three keys placed between the
supporting feet and the seating plate. Two of these keys are placed transversely on each side of
the exhaust to definitively locate the cylinder in an axial direction but permit free expansion ina

transverse direction.

“The third key is placed axially on the longitudinal centerline below the low pressure side bearing
pedestal to definitively locate this end of the cylinder in a transverse direction but permit free - \

expansion in an axial direction.

Therefore, from a point at the key, the cylinder can expand frc.cly in any direction in the

horizontal plane at the top of the foundation seating plate.

At the high pressure end, the cylinder is supported by two arms (or lugs) which are integrally
cast at the top of the base. These arms rest on a separate pedestal and are free to slide ina .

transverse direction being secured only lobscly by bolts.

The cylinder is connected to the pedestal by a channel beamn (centering beam) and pins placed on
the longitudihal centerline, thus mzﬁntainjng the correct axial and transverse position of the

cylinder relative to the pedestal.

The base and cover of the cylinder are bolted together by large studs and bolts.

Spec. No. W-9707-442 . 5_3.D0C
Page 4
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5. MAJOR EQUIPMENT

To obtain proper stress in cach of these studs and bolts, they must be tightened sufficiently to

stretch them a definite amount.
¢ Bearings
The turbine has two (2) journal bearings and ope (1) thrust bearing of the forced, lubricated type.

For the two journal bearings, the self-aligning spherical type is adopted to obtain good bearing

alignment along the shaft.

The vertical and horizontal locating of the bearing in the pedestal will be accomplished by

inserting or removing liners between individual keys and the shell.

The thrust bearing is of the Kingsbury levelling type, which automatically distributes the load
equally among several shoes. The levelling plates allow the shoes to assume a position so that
the center of the loading of the babbitt faces are all in the same plane by means of their rocking

motion.

The thrust of the rotor is transmitted to the shoes by the steel collar. A full complement of
shoes are provided on each side of the thrust collar to carry the thrust in either direction.

- The turbine is provided with a grounding device to prevent shaft voltage problems.
e Turning Gear -
The turbine has a tuming gear to maintain the good condition of the rotors while the turbine is

shut down. The turning device is provided with all necessary provisions for automatic turning

gear engagement and disengagement.

‘Spec. No. W-9707-442 . 5.3D0C
Page 5




5. MAJOR EQUIPMENT

GLAND STEAM AND DRAIN SYSTEM

The function 6f the rotor steam gland sealing system is to prevent the induction .of air or steam

leakage from the turbine cylinder along the rotor ends. This function is accomplished by the

foliowing components.

¢ Gland Steam Controller

The purpose of the gland steam controller is to control sealing steam at a constant pressure (0

the turbine glands throughout the starting, operation and shut down of the steam turbine.

o (Gland Steam Condenser

The steam and air mixture leaving the outer gland of the turbine is introduced into a surface type

gland condenser, which bas an exhauster fan. The gland condenser is cooled by the condensate

flow.
e Drain System

The most important thing in turbine operation is to never introduce water into the turbine.
Therefore, drain systems before the stop valves and control vaives are provided. In addition, a
drain system is also provided for moisture which may be produced in the turbine at start-up or

low load.

These turbine drains are flowed to the condenser through continuous drain orifices and drain

valves which will be opened at the load below approx. 20%.

Spec. No. W-9707-442 5_3.D0C
"Pa ge o6
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5. MAJOR EQUIPMENT

Gland

The rotor glands are of the spring backed labyrinth type. Outer glands are removable without

raising the turbine casing cover.

CONTROL AND LUBRICATION OIL SYSTEM

Control and Lubricating Oil System
To simplify the description, the oil system can be divided into two parts, narnely:

— Lubricating Oil Systeml

— Control Oil System

Detailed description is as follows:

Two AC driven oil purmps arc mounted on the main oil reservoir or the console skid, with one
pump used for stand-by. These pumps will supply both lubricating oil and high pressure oil. An
cmergency oil pump driven by a DC motor is provided as an emergency back-up in the event of

loss of all AC power.

The oil supplied for the bearing lubrication passes through an oil cooler and then to the main

bearings, thrust bearings and turning gear.

The discharge pressure is sufficient to assure a positive supply of Iubﬁcating oil to the bearings.
The stand-by auxiliary lubricating oil pump is automatically controlled by a 1ressure switch and

will start whenever the bearing ofl pressure drops to a predetermined level.

Spec. No. W-9707-442 5.3.D0C

Page 7
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5. MAJOR EQUIPMENT

The DC motor driven emergency oil pump is automatica-]ly controlled by a pressure switch and

will start whenever the bearing oil pressure drops to a predetermined level.

These pressure switches are provided with a test valve which can bleed off the pressure
gradually to test the cut-in points of the pumps. This test can be carried out during normal

operation without affecting the system. .

Another pressure switch, which is also connected to the bearing oil line, prevents the turning

gear from being started until the bearing oil pressure has risen above the predetermined level.

High and low level alarm switches are provided on the main oil tank to indicate when either of

these levels has been reached.

Two oil coolers (2 x 100%) are provided and are connected by a tandem operated three-way
valve to switch from one cooler to the other as desired. The oil inlet to each cooler is connected

through a crossover pipe and interchange valve.

e Control Oil System

The high pressure oil discharge is used to obtain the required force to actuate servomotor

pistons.

The speed, or load, of the turbine is controlled by a DEH governor or equivalent woodward
governor through an EH converter. This governor controls the position of the governing control

valves through servomotor.

Spec. No. W-9707-442 5.3.D0C
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5. MAJOR EQUIPMENT

* Protective Devices

Protective devices include the following:

- Solenoid Trip
— Overspeed Trp
— Low Bearing Oil Pressure Trip
- Low Vacuum Trip
-~ Thrust Bearing Trip _
— Exhaust Pressure Relief Diaphragm.

Spec. No. W-9707-442

5_3.DOC
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EIA of Laem Chabang Power Plant Project
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Appendix B

FlA of Laem Chabang Power Plant Project
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EiA of Laem Chabang Power Plant Project
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EIA of Laem Chabang Power Plant Project

. Appendix B
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EIA of Laem Chabang Power Plant Project

Appendix C

EMISSION STANDARDS FOR NEW POWER PLANTS

Sulfur dioxide (SO,) ppm
Power Plant Site > 500 MW
" >300-500 MW
- <300 MW
Oxide of Nitrogen {As NO,) ppm
Particulates mg/m3

320 320 20
450 450 20
640 640 20
350 180 120
120 120 60

Remark : Reference Condition.is 25 degree Celcius at 1 atm or 760 mm Hg Excess Air at 50% or Excess

0, at 7%

Source : A Directive by Department of Pollution: Control (May 1995)

Emission standards for power plant with mixed fuel in the case of power plant

utilizing mixed fuel (mix of various type of fuels) in each generating unit, emission standard
values must be calculated based upon the ratio of each type of fuel as follows:

Emission standard =

where

N QW
li

Standard Analytical Methodology
(1) Sulfur Dioxide (SO,)

(2) Oxide of Nitrogen (NO,)

(3) Particulated

AX +BY + CZ

= Emission Standards for utilizing coal as fuel

= Emission Standards for utilizing oil as fuel
Emission Standards for utilizing gas as fuel

= Ratio of Heat Input from utilizing only coal as fuel
= Ratio of Heat Input from utilizing only oil as fuel
= Ratio of Eeat Input from utilizing only gas as fuel

Use US.EPA Method 6 or USEPA Method 8
or other methods approved by the Development
of Pollution Conirol {DPC)

Use EPA Method 7 or other methods approved
by the DPC

Use of EPA Method 5 or other methods
approved by the DPC

VPK/ENV/RE20221/1233/RE044

Page 1




EIA of Laem Chabang Power Plant Project

Appendix C

INDUSTRIAL AIR EMISSION STANDARDS

1. Pa;ticulates

. Antimony

. Arsenic

. Copper

. Lead

. Chlorine

. Hydrogen Choling
. Mercury

. Carbon Monczxide
10. Sulfuric Acid

11. Hydrogen Sulfide
12. Sulfur Dioxide
13. Oxides of Nitrogen

(.O'OO\JO')UW»-&QJN

Boiler and Furnace Utilize fuel
as follows:
Heavy Oil
Coal as Fuel
Other Fuel
Steel and Aluminium
Manufacturing
Other Sources
Any Source
Any Source
Furnace or Smelter
Any Source
Any Source
Any Source
Any Source
Any Source
Any Source
Any Source
H,SO, Production
Boiler with fuel as follows:

300
400
400
300
400

20
20°
30
30
30
200
3
1,000 (870 ppm)
100 (2.5 ppm)
140 (100 ppm)
1,300 (500 ppm)
Measuded in the form of NO,

- Coal 940 (500 ppm)
- QOther Fuels 470 (250 ppm)
14. Xylene Any Source 870 {200 ppm)
Notes : Measure of air emission substances must be conducted at the stack of the plant while it is in

operation. If there is no stack or chimey, measurement is to be permormed at theexhaust paint

of the plant which is considered to have the highest level of pollutants released.

Determination of the concentration level for each and every substance is at standard

atmospheric pressure of 1 atm, and temperature of 35 degree Celsius.

Source :

2535 {1992). Issued in July 1993,

Nitrification of Ministry of Industry No. 2. BE. 2536 {1953) in the virtue of the Factory Act. B.E.

VPR/ERV/RE20221/1233/REGM4

Page 2




EIA of Laem Chabang Power Plant Project Appendix C

AMBIENT AIR QUALITY STANDARD

- .'Iviethod. of

_Pollu'tio_ns_; :ﬁ‘ e
:Mé'asufement' ¥

Carbon Monodxide 30 9 Non-Disperative

(CO) ppmn Infrered Defection

Nitrogen Dioxide 0.17 (Gas Phase

(NO,} ppm Chemiluminescene

Sulfur Dioxine 0.78 0.3 0.1 Parasolanline

(80,) mg/mb

Suspended - 0.33 0.1 Gra Vimetric-High

Particulate Matter - Volume

(SPN) mg/m’

Particulate matter 0.12 0.03 Gravimetric-High

(PM-10) rng/m3 ' Volume or Geta
Guage or Microbalance

Photochernicia 0.01 Chamiluminescence

Oxident ‘C,) ppm

Lead (Ph) mg/rnE 0.01 0.0015 Wet Aehing

Note : 1 = Geometric mean value

Sourge : A Directive by Department, of Pollution Control (May 1995)

STANDARD OF NOISE IN WORKPLACE

80 More than 8 Ear plugs or ear nuffs are
a0 7-8 needed in case of necessary
a1 less than 7
104 not allowed

Reference : Notification on the Ministry of Interior, issued under the Annountement of the

Revolutionary Part No. 103, dated November 12. B.E. 2519 (1976) publixhed in
the Royal Government Gazette. Vol 89, Part 148, dated November 30, B.E. 2519
(1976). '
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Appendix H

SPECIES COMPOSITION AND ABUNDANCE OF PLANKTON AT
LAEM CHARANG POWER PLANT PROJECT (JUNE 24, 1997)

TABLE 1

Unit : Cells/cum.

Phytoplankton
Cyanophyta (blus green algae)
Oscillatoria sp.
Anabaena sp.
Plectonema sp.
Chlorophyta (green algae)
Sphaerocystis sp,
Closteriwn rectum
Pediastrum simplex
P. biradiatum
Scenedosmus Macuminatus
S. cliipsoidens
Derbesia sp.
Bacillariophyta (diatom)
Synedra ulna
Nitzschia sp.
N. Iongissima
N. pungens
N. sigma
N. paradoxa
Fragilaria construens
Epithcmia sp.
Eunotia sp.
Navicula sp.
Chasetoceros sp.
Ch. decipiens
Ch. lauderi
Ch. compressus
Ch. brevis
Ch. diversus
Ch. didymus
Ch. curvisetus
Bagtariastnum sp.
B. elongatum
B. varians
B. hyvalinum
B. delicatulum
B. mediterrananeum
Thalassiothrix freuenfeldii
Plourosigma sp.
Coscinodiscus sp.
Guinardia Aaccida
Eucampia zoodiacus
Thalassiosira hyalina
Rhizosclenia alata

739,200
13,200
26,400

2,066,800
26,400
26,400
19,800
13,200
13,200

6,600

2,157,800
415,800
19,800

33,000
237,600
13,200
6,600

91,000

200,200
163,800
72,800
18,200

12,940,200
8,772,400
418,600
327,600
327,600
264,800
163,800

182,000
8,336,600
4,586,800
9,009,000

418,600

91,000
1,418,600

491,400

327,600

108,200

72,800
72,800
400,400

87.600

65,700
284,700
21,900
131,400

43,800
17,147,700
13,634,200

591,300

176,200
372,300
87,600
766,600
43,800
13,402,800
6,219,600
17,344,800
416,100
625,600
2,606,100
1,029,300
810,300
131,400
372,300
131,400
897,900
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TABLE 1 (Cont'd}

Unit : Cells/cum.

Rh. stolterfothii 109,200 21,900
Rh. bergonii 109,200 21,800
Rh. semispina 36,400 21,900
Rh, calcar-avis 36,400 43,800
Rh. styliformis 18,200 43,800
Rh. robusta 18,200 87,600
Thalassionema nitzschicides 54,600 43,800
Biddulphia sinensis 36,400 87.600
B. mobiliensis 18,200 65,700
Gyrosigma sp. 36,400
Lauderia annulata 72,800 43,800
Cyclotella sp. 36,400 131,400
Cymbella sp. 18,200
Climacodium biconcavum 18,200 87,600
Leptocylindrus sp. 18,200
Ethrmediscus sp. 36,400 65,700
Hemiaulus indica 18,200
Gramatophora angulosa 18,200 43,800
Cocconeis sp. 21,900
Triceratium favus 21,900
Melosira sp. 43,800
Corathron pelagicum 21,900
Pyrrophyta (dinoflagellate)
Peridinium sp. 327,600 700,800
Ceratium sp. 36,400 21,800
C. furca 18,200 43,800
C. extensum 36,400 109,600
C. fusus 18,200
C. massiliens 18,200
C. macrocsros 65,700
C. tripas 21,800
Noctiluca sp. 18,200
Dinophysis homuneculus 21,800
Phyrephacus horologicum 21,900
Unidentified 21,900
Zooplankton
Arthropoda
*Nauplius 6,600 491,400 613,200
*Copepods 39,600 36,400 219,000
Rotifera
Filinia terrinalis 508,200 21,900
Brachlopus angularis 204,600
Br. calycifiorus 46,200
Br. plicatilis 79,200
Horaella sp. 237,600
Lecane sp. 6,600

VPK/ENV/REZ0221/1233/RE050
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EIA of Laem Chabang Power Plant Project

‘Appendix H

TAELE 1 (Cont'd)

Unit : Cells/cum.

Protozoa
Paramecium sp. 13,200 21,900
Arcella discoides 16,800
Tintinnopsis sp. 8,600 18,200 65,700
T. sufflata 109,200 43,800
T. radix 18,200
T. mortensenii 18,200 21,800
T. aperta 21,900
T. cylindrica 21,900
Centropyxis ecomis 6,600 18,200
Difffugia sp. 6,600
Globigerina sp. 36,400 43.800
Codoncllopsis ostenfeldi 18,200 43,800
Pyicspyxis sp. 18.200
Butintinnus stramentus 18,200 43,800
Pullenia sp. 43,800
Cherdata
Oikopleura sp. 18,200 21,800
Mollusca .
*Bivalve Jarva 127,400 87,600
Unidentified 21,800
Total 7,055,400 52,798,200 80,548,200
Phytoplankton 5,874,000 51,851,800 79,190,400
Zooplankten 1,181,400 946,400 1,357,800

Note : * = Unidentified Species

Station 1 = Wastewater Discharge Point from JEAT

Station 2
Station 3

0.5 km from the Shoreline of Laem Chabang Canal
1.5 km from the Shoreline of Laem Chabang Canal
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EiA of Laem Chabang Power Plant Project

Appendix H

TABLE 2
SPECIES COMPOSITION AND ABUNDANCE OF PLANKTON AT LAEM CHABANG PORT
PHASE II PROJECT, FIRST SAMPLING PERIOD {JUNE 29, 1996)

Unit : Cells/cum

Phytoplankton

Bacillariophyta (diatom)
Bacteriastrum sp. 16,000 36,400 22,750 10,200
B. varans 96,000 91,000 60,000 254,800 130,500 76,500
B. hyalinum 32,000 18,200 91,000 90,000 12,500 40,800
B. deficatuia 5,000
Thalassiothiix freuenfeldii 56,000 18,200 26,000 45,500 13,500 3,550 43,750 15,300
Thalassionema nitzschivides 22,750 30,000 22,750 7,100 25,000 20,400
Rhizosolemua sp. 10,600
Rh. alata 68,000 4,850 50,000 40,950 18,000 30,600
Rh. setigera 4,000
Rh. semispina 4,550 5,000
Rh. Styliformis 5,000 10,200
Rh. bergonii 5,000
Chaetocerus sp. 20,000 22,750 25,000 22,750 13,500 10,200
Ch. paradoxum 20,000 10,000 22,760
Ch. decipiens 20,000 5,000 18,200 13,500 3,650 6,250 16,300
Ch. pendalus 12,000 45,500 18,200 6,260 15,300
Ch. diversus 9,100 5,000 9,100
Ch. Jauden 4,550
Ch. brevis 4,660 10,000 54,000 10,200
Ch. curvisetus 15,000 6,250 5,100
Skeletonema sp. 276,000 240,000 . 3,550 71,400
Nitzschia pungens 20,000 4,550 10,000 5,100 4,500
N. sigma 4,000 5,100
Coscinodiscus gigas 12,000 13,650 5,000 13,650 9,000 14,200 43,760 10,2¢0
Lauderia annulata 4,000
Fucampia sp. 4,000
Thalassiosira condensata 4,000 5,000
Th. rotula 4,650
Biddulphia sinensis 5,000 3,550
B. mobiliensis 12,500
Diatoma elongatum 5,000
Hemiaulus sinensis 4,680 13,500
Surirella fastuosa 4,550
Cyciotells striata 4,500 12,500
Ethmodiscus gazcllae 4,500 3,850 12,600
Pleurasigma sp. 6,250

Cyanchyta {blue green algae)
Oscillatoria sp. 300,000 213,850 210,000 146,800 63,000 3,560 6,260 65,300
Lyngbya sp. 4,550
Microeoccus sp. 7,100 12,500

Pyrophyta (dinofagellate)
Peridinium sp. 64,000 18,200 20,000 13,650 67,500 7.100 25,000 15,300
Dinophysis bomuncuus 28,000 13,650 9,000 6,250 35,700
Ceratium sp. 5,000 4,550 4,500
C. fusus 20,000 46,000 9,100 40,800
C. furca 20,000 15,000 27,300 18,000 6,250 10,200
C. karsteni 12,000 5,000
C. macrocercs 4,000 5,100
C intermidium 15,000 5,000
C tripos 4,550
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EIA of Laem Chabang Power Plant Project

Appendix H

TABLE 2 (Cont'd)

Unit : Cells/cue.n

C. breve 4,550 -
C. camiensc 10,200
Fhrophacus horologicum 8,000 4,500
Frorocentrum sp. 4,000 18,780 5,100
Dipiopsalis lenticula 4,550 3,550
Protoceratium sp. 12,500
Chlorophyta (green algae}
Derbesia sp. 4,000 9,100 5,100
Microspora sp. 9,000 10,200
Zooplankton
Arthropoda
Nauplius 136,000 81,900 70,000 63,700 76,500 28,400 |, 62500 142.80¢
*Copepod 40,000 18,200 5,000 81,900 31,500 7,100 25,000 56,100
Chordata
Cikopleura sp. 16,000 13,500 20,400
Mollusca
*Bivalve larva 12,000 5,000 4,500 3,550 5100
Atlanta sp 4,550
*Veliger larva 5,000 4,550
Limacina sp. 5,000
Annelida
Nereis sp. 4,000 4,500
Protozoa
Favella campanula 20,000 22,750 5,000 9,100 18,000 15,300
F. ehrenbergn 12,500
Tintinnopsis Jobiancoi 4,000 5,000 4,550 3,550
T cylindrica 4,000 4,550 5,000
T. gracilis 5,100
Codoniellopsis parva 4,000
C. ostenfekh 5,000
Eutintipus sp. 9,100 5,000
Tintinnus striata 4,500 :
Globigerina sp. 12,500 15,300
Hastigerina sp. 18,750
Globorotalis sp. 12,500
Pulvimilina sp. 62,800
Ratifera
Hexarthra sp. 4,000
Keratella vulgaris 12,500
Unidentified 4,000 4,500
Total 1,372,000 691,600:7|"~565,000 991,900 706,500 102,950 421,250 810,900
Phytoplankton 1,132,000 550,550 850,000 828,100 553,500 60,350 275,000 -| 550,800
(82.03%) | (79.61%) | (83.08%) | (83.49%) | (77.85%) | (58.62%) | (55.70%) | (67.92%)
Zooplankton 240,000 141,050 115,000 163,800 153,000 42,600 208,250 260,100
{17.9;7%) (20.39%) | {11.92%) | (1651%) | (22.15%) | {41.38%) | {44.30%) | (32.08%)
Remark : * Unidentified Species
VEK/ENV/RE20221/1233/RE050 Page 5




EIA of Laem Chabang Power Plant Project Appendix H

TABLE 3
SPECIES COMPOSITION AND ABUNDANCE OF PLANKTON AT LAEM CHABANG PORT
PHASE Il PROJECT, SECOND SAMPLING PERIOD (OCTOBER 18, 1936)

Unit : Cells/cuwim.

Phytoplankton

Bacillariophyta (diatom}
Chastoceros sp. 36,842,620 50737650 | 0384750 | 8,748,000 | 134770601 15,660,480 | 21,672,000 | 24,804,000
Ch. decipiens 418,600 427,500 1,107,250 | 1,458,000 1,115,680 919,800 1,708,000 | 2,132,000
Ch. Diversus 225,500 202,500 506,250 405,000 462,300 448,950 £88,000 1,768,000
Ch. curisetus 178,500 213,750 677,250 486,000 311,880 405,150 1,932,000 832,000
Ch. lauder 47,250 43,000 208,000
Ch. affinis 8,100 224,000
Ch. didymus 6,750 32,250 10,050 21,500
Ch. distans 280,000
Ch. denticuatum 168,000 260,000
Bacteriastum sp. 13,600
5. hyalinum 5,648,750 597376501 15286500 | 14782500 | 14,756 850 28776600 | 23,184000] 3,656,800
E. veriana 725,000 | 3.341,250( 3,289,600 729000 3.518,000 5,026,050 856,800 | 6852000
B. eleerms 182,250 33,750 10,750
B, mediterananewm 60,760 146,260 86,750 162,000 231,180 186,150 448,000 78.000
B. comosum 6,760
B. delicatulum 6,750 53,760 162,000 120,600 131,400 168,000 156,000
Thalassiothrix freuenfeldii 156,250 213,750 397,750 557,000 532,650 711,780 1,008,000 161,200
Thalassionema nitzschioides 40,500 56,260 75,250 120,600 229,950 112,000 416,000
Streptotheca sp. 216,000 236,260 311,750 486,000 713,550 1,511,100 1,596,000 1,612,000
& indica 40,200 10,950 ) 52,000
Dithylium sol 141,750 123,750 418,250 283,500 482,400 558,450 5GC,000 936,000
D. brghtmetlil 6,750 32,250 40,600 50,250 32,850 56,000 104,000
Biddulphia sinensis 40,600 101,280 280,250 162,000 130,650 163,300 476,000 260,000
Cerethren histrix 33,750 11,250 96,750 162,000 211,060 120,450 140,000
. pelagica 20,250 96,750 201,000 153,300 112,000
Coscinosira sp. 20,2680 10,750
Hyslodiscus stelliger 20,250 22,500 21,600
Coscinodiscus sp. 20,250 45,000 96 750 202,600 180,900 120,450 224,000 364,000
C. gigay 6,750 146,280 236,500 81,000 100,6G0 120,450 16,800
Navicuwa sp, 20,260 22500 10,750 112,000
Hemiaulus indicus 6,760
H. sinensis 22500 75,250 40,500 30,150 65,700
H. hanckif 10,050
Planktonela sol 6,750 10,050 21,800
Rhizosolenia alata 243,000 350,000 537,500 486,000 582,900 799,350 1,148000 | 2,080,000
Rh. calcar-avis 20,250 150,500 40,500 201,000 251,850 112,000 104,000
Rh. semispina 20,250 56,250 96,750 130,650 700,800 196.000 52,000
Rh. robusta 13,500 78,750 53,750 121,500 120,600 306,600 532,000 676,000
Rh. stylitormis 8,750 32,250 76,650 224,000 1,560,000
Rh. stolterothii 11,260 32,260 70,350 153,300 56,000 260,000
Rk bergqonii 40,200
Nitzschia pungens 81,000 56,250 96750 | 130,650 206,650 532,000 884,000
N. paradoxa 43,750 40,600 20,100 66,000 62,000
M. sfyma 11,250 10,750 10,080
M. closterium 10,750 52,000
N. longissima 20,100 84,000
Leptoeylindrus danicus 47,250 56,260 96,750 121,600 80,400 240,900 336,000 104,000
L. mediterraneus 11,250 32,250 40,500 20,100 54,750 168,000 208,000
Blaurosigma sp. 27.000 112,500 53,750 40,500 50,260 295 850 448 000 624,000
Ethmodiscus sp. 27,000 45,000 64,500 80,400 251,850 196,000 156,000
Guinardia flaccida 20,280 56,250 182,750 162,000 140,700 317,560 700,000 312,000
Dactyliosolen antarcticus 20,250 80,000 85,000 121,600 60,300 08,550 224,000 156,000
Gyrosigma sp. 13,600 10,050
Cymbella sp. 6,750
Cyclotella sp. G750 22,600
Cliracodium frauenteldianum 11,260 32,850 62,000
. hiconcavum 11,260
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EIA of Laem Chabang Power Plant Project

Appendix H

TABLE 3 (Cont'd)

Eucampia zoodiacus 11,250 10,780 40,500 76,650 28,000 52.000
Ceratzrding bergonii 11,250
Hemidiscus cuneiformis 10,750
Sunirella fustuosa 10,750
Asterolamprs sp. 10,850
Thalassiosira condensata 43,900 52.000
Fymophyia (dinoflageliate)
Ceratium sp. 6,760 22,500 32,2560 40,600
C. furce 141,750 641,250 135,750 445,500 140,700 43,800 364,000 104,000
. usus 33,750 10,050
C. intermedium 33,750 54,750 28,0600
C. agetinum 11,250 40,500
C. tripos 11,260 10,750 40,500 40,200 10,850
Peridinium sp. 157,600 161,250 202,500 £0,300 87,600 28,000 260,000
Dinephysis sp. 6,750 10,750
D. tipos 74,250 45,000 10,780 162,000 90,450
Cyanophywa (blue giesn algas)
Osclifaota sp. 81,000 148,250 53,750 243,000 120,600 176,200 140,000 166,000
Anabaena sp. 13,500 88,000 40,600 70,350 76,650 56,000 260,000
Chiorophyta (green akias)
Cofenkinia sp. 21,800
Zooplankton
Arthopoda
*Nauplius 148 500 123,780 333,260 121,500 120,600 120,480 56.000 208,000
"Copepods 33780 56,260, 43,000 64,750 308,000
Frotozos
Eutintinnus sp. 13,500 33,750 32,2850 40,200 32,850 58,000 62,000
Favella makuzowakii 5,750 11,250 32,250 40,500 20,100 21,800 208,000
Cocon.idopsis sp. 33,750 32,250
2. ostenteldi 8,750 10,780
C. parva 28,000
Clobigerna sp. 11,280 21,600
Giizeletta hexamema 10,750
Epiplocviis sp. 30,180
Tintinnopsis sp. 52,000
T. nordegnuist 64,750
T. neapolitanum 10,950
T. cylindtica 10,950
T raclix 52,000
T. fobiancof 52,000
Xystonela sp. 84,000
Moallusca
Limacina sp. 11,260
Atlanta sp. 11,260 20,100
*Veliger larva 10,750
Chordata
Oikepletra sp. 11,260 10,960 28,000
Umdentihed 40,500
Total 45,231,770 | 19,732,500 | 135,174,000 [ 31,517,100 | 39,379,350 | 60,093,600 | 61,801,600 | 52,832,000
Phytoplankton 45,022,520 | 19,428,750 | 34,647,250 | 31,355,100 | 39,148,200 | 59,776,050 | 61,241,600 | 52,208,000
Percent 99.54 98.46 98.50 95.49 99.41 99.47 99,09 93.82
Zooplankton 209,250 303,750 526,750 162,000 231,150 317,550 560,000 524,000
Parcent 0.46 1,54 1.50 0.51 0.59 0.53 0,91 118
Remark ! * = Unidsntified Species
Source : EL® Report of Laem Chabang Port Development Phase [1, TEAM, 1596
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EIA of Laem Chabang Power Plant Project Appendix I

) TABLE 1
RESULTS FROM KEY-INFORMANT INTERVIEW
{JUNE 1997)

s

Posiden of informants Committee Commtee Committee
in their communities {Public Safety Division) (Public Safety Division)
2. General socio-economic condition
21 No. of households 3621 170 535 ¢ * 3 Oct. 1995
2.2 No. of populasion
- Male 883 Na. 1475 ¢ * 3 Oct. 1998
- Female - 823 * Na. 1384 *
- Toul 1,706 2,869
23 Main ccoupation of local people
{% of the total}
- Government official 2.25 217 10
- Employee in industrial plant 69.73 60.48 20
- Commercial / trading 8.67 20 20
- Fishery - . 50
- Agriculture 087 - -
24 Religion
Buddhist 100 100 96.06
- Chnst - - 237
- Moslem - - 187
26 Percentage of household which 16.67 17,66 Na.
have members working in
Laem Chabang [E.
26 Economic stams of housshold
{% of the total)
- Rich 20 10 Na.
- Mocderate i g0 Na.
+  Peor & 10 Na.
VPH/ENV/RE20221/1233/RE0S1
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Appendix I

3. Public Utilities / Infrasmucture
in the Cemmunities

3.1  School

TABLE 1 (Con'td)

Primary school 1 i 4
Secondary school 2
32 Wat (temple) / Church - 1 4

33  rsalth service center where

local people prefes to go

Ac Udom Hospital

Ao Udom Hospital,
Somdet Na Sri Racha

Ao Udom Hospital

3.4 Source of drinking water

botded water, water supply

bottled water, rain,

water supply

bottled water, water supply

35  Source of damestic use water water supply, water supply. water supply
shallow well shallow well
36 Domestic waste management municipality, burn {itte) municipality municipality

agricultural land

4 Main Problem of Community Wastewater Exprepriation by the - Pellution from industrial
Solid waste from Port Authority of plant
immigrant labour force Thatland
Thief Road accident
Amphetamine Anxiety about danger
from explosion of
mndustry
5 Changing of environmental
condition
51 Level of changing High High - High
8.2 Condition / detail of changing Air pollution Disappearing of - Crowed population.

Ay pollution

53  Cause of the change

Industrial plant

Development of

industrial plant

Industriaj plant

VEK/ENV/RE20221/1233/RE0G1
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EIA of Laem Chabang Power Plant Project Appendix J

TABLE 1
GENERAL INFORMATION OF RESPONDENTS
LAEM CHABANG POWER PLANT PROJECT, CHONBUR! PROVINCE, JUNE 1997

Ho. of Respondents 33 100.00 44 100.00 38 100.00 115 100.00
1. Sex
- Male 9 27.27 25 56.82 10 2632 44 38.26
- Female 24 7273 19 43.18 28 73.68 71 61.74
2. Age (vear)
- 20 and lower 2 6.06 4 9.09 1 263 7 609
- 21-30 8 24.24 9 20.45 8 21.06 25 21.74
31 - 40 14 42.42 10 2273 10 26.32 34 29.67
41 - 80 4 12.12 6 13.64 9 23.68 19 16.62
- Bl -60 4 1212 4 $.09 3 7.89 11 957
- ‘Higher than 80 1 303 1 25,00 7 18.42 19 16.52
Age average {years) 36.91 4985 4266 4376

3. Household Status

Heed of Household 12 36.36 26 56.82 17 44.74 54 46.96
Spouse 16 48.48 B 13.64 16 4211 38 33.04
Childrer / Son 2 6.06 12 2127 3 7.89 17 1478
Father / Mother 1 303 1 227 - 0.00 2 1.74
- Brother / Sister 2 608 - G.00 1 263 3 2861
Relatives - 000 - a.00 1 263 1 O.B'.?
4. Religion
- Buddhism 33 100.00 44 160.00 38 100.00 115 100.00

5. Education of Respondents

- No Scheoling 2 6.06 - 0.00 - 0.00 2 1.74

Primary School (P.1-P.6) 23 69.70 32 72.73 2 76.32 84 73.04

- Secendary Schaol (M.1-M.3) : 3 9.09 4 9.09 3 7.89 10 8.70

- Highschool Equivalent 4 1212 2 4.55 4 1063 10 8.70

- University Certificate - 0.00 3 6.82 H 263 4 348

- Bechelor Degree 1 3,03 3 6.82 1 [ 263 5 435
Page 1
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TABLE 1 (Cont'd}

No. of Respendents 33 100.00 44 100.00 38 100.00 115 100.00

6. Family Size (person/HH.)

- Male 1.88 4883 232 50.00 203 4856 210 49.30
- Female 1.97 51.17 232 50,00 215 51.44 216 50.70
Totat 385 100,00 464 100.00 418 100.00 4.2 100.00

7  Working Condition (person/HH.)
Working 225 58.44 235 60.65 2.16 51.67 225 52.82
- Not Working 1.60 4156 2.29 49,35 202 48.33 2.01 47.18

Not Working Because

+ Child (beéore school age) 0.24 15.00 0.14 6.11 032 16.84 0.23 11.44
s Swdents 0.76 47380 1.28 £6.33 1.10 5446 1.08 5373
s Unemployed 0.15 9.38 0.09 383 0.16 7.82 0.13 6.47
« Qld Age 0.09 563 0.38 17.03 (18 8.97 0.23 11.44
« Cnppled - 0.00 0.02 .87 - 0.00 0.01 050
* Housewife 0.36 2250 0.36 15.72 0.26 12.87 0.33 16.42

3 Qrigin Domicle

- Origin 10 3030 31 70.45 5 13.16 46 40.00

- Immigrated 23 69.70 13 2955 33 86.64 69 60.00
From
» Other district in the province 2 8.70 4 30.77 2 6.06 a 11,58
» Hastern region 2 8.70 - 0.00 5 16.15 7 10,14
« Central regicn 4 17.39 3 23.08 5 15.156 12 17.39
» Northeastern region 9 39.13 4 30.77 7 21.21 20 28,99
+ Northem region 8 2600 T 7.69 13 39.39 20 28.99
= Southern region - 0.00 1 7.69 1 3.03 2 2.90
Reason for Migration to Live Here
e Find better job 18 7826 6 46,15 24 72.73 48 69.57
+ Find a new house 1 435 - 0.00 2 6.06 3 4.35
+ Follow parents / cousing - 0.00 - 0.00 3 0,09 3 435
« Married hete 4 17.39 7 53.85 4 ]2,12. 16 21.74
Average Time of Living Here {years) 435 1277 15.27 11.16
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TABLE 1 {Cont'd)

= = SRR P
ah Likwi Crateng'
e L {7
No. of Respondents 33 100.00 44 100.00 38 100.00 15 100.00
9, Thinking about Moving Away
Yes 4 1212 3 6.82 8 15.79 13 11.30
No 18 57.58 36 81.82 25 6579 80 §9.57
Mot decided yet 10 30.30 5 11,36 7 18.42 22 18.13
9.1 Reasons of those who think about moving
+ Going Home 2 50.00 1 3333 3 5000 6 46.15
* High cest of living 1 25.00 - 0.00 1 16.67 2 15.38
* HNot own land 1 25.00 - 0.00 - 0.00 1 7.69
+ Pollution / many industrial plant - 0.00 - 0.00 2 33.33 2 15,38
+ Bring expropriated - 0.0 1 e« - 0.00 1 7.69
+ To find beiter living area - 0.00 1 33.33 - 0.00 1 7.69
9.2 Reasons of thos who don't think about
moving
s Old age 2 1053 5 13.89 3 12.00 10 12,50
+. Nc money 1 526 1 - 278 - 0.00 2 250
e Born hete 5 2632 13 3611 4 16.0¢ 22 27.50
+ Have work / stability in life 7 36.84 4 11 2 8.00 12 16.25
+ Have their own land / house 1 5.26 2 5.56 2 8.00 b 6.25
+ Convenient / farniliar with the existing 2 10.53 7 19.44 11 44.00 20 25.00
house
s Just migrated 1 5,26 - 0.00 1 4.00 2 280
+» No target area to move to - 0.00 4 11.11 2 8.00 <] 7.50
93 Reasons of htose who have not decided yet
+ Depend on economic condition 2 20.00 - 0.00 1 14.29 3 13.64
+ Depend on the future 4 40.00 1 2600 4 57,14 g 40,91
* Depend on better opportunity i 10.00 1 20.0¢ B 0.00 2 9.09
* Depend on opportunity to sell the land 3 30.00 1 20.00 - 0.00 4 18.18
e Environment - 0.00 - 0.00 1 14.29 1 455
¢ Not being the land owner - 0.00 2 40.00 1 14‘_29 3 13.64
Page 3

VPH/ENV/RE20221/3233/RED52
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TABLE 2
ECONOMIC CONDITION OF RESPONDENTS' HOUSEHOLD

LAEM CHABANG POWER PLANT PROJECT, CHONBURI PROVINCE, JUNE 1997

No. of Respondents 33 100.00 44 100.00 38 100.00 116 100.00

1.  Size and Status of Land Holding
1.1 Resdential Area

Average Size of Area (1ai) 0.20 0.28 0.73 0.19

Status of Land Holding

Qwner : 12 36.36 36 81.82 13 3421 60 52.17
- Tenant 20 60.61 3 682 24 G3.16 47 4087
- Free user 2 606 5 11.36 1 263 8 6.96

1.2 Agricultural Area

Yes 1 303 - 0.00 - 0.00 1 0.87
No 32 96.97 44 100.00 38 10000 114 9933
Land Average (1ai) 9.00 - - 9.00

Statuy of Land Holding
+ Cwner 1 100,00 - - 1 100.00

1.3 Other Use Area

Yes 1 303 - 0.00 3 782 4 348
No 32 9697 4 100.00 35 9211 mn 96.52
1.31 Type of Utilizaticn

+» FHent room 1 100.00 - 0.00 2 66.67 3 76.00
» Shop house - 0.00 . 000 1 33.33 1 26.00
1.3.2 Average size of land {rai) 0.10 - 0.05 0.06

133 Status of Land Holding
o  Owner 1 100.00 . 0.00 3 100.00 4 100.00

1.4  Abandoned Area

Yes 1 303 - 0.00 - 0.00 1 0.87
No 32 95.97 44 100.00 38 100,00 114 99.13
Average size of land (rai) 276 - . 2.7%

Status of Land Holding
s QOwner 1 100.00 - 0.00 - 0.00 1 100.00
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Appendix J

TABLE 2 (Cont'd)

HNe. of Respendents 33 100,00 44 100.0¢ 38 100.00 115 100.00
2. Main / Supplementary Ocgupaticn
21 Main Qccupation
- Government official 1 303 3 6.82 1 263 5 4735
Business owner 1 3.03 3 6.82 4 10.53 B 6.96
Private employee 4 1212 3 6.82 5 13.16 12 10.43
Merchant 10 30.30 10 2273 7 i8.42 27 2348
- Generzal wage labour 7 2121 8 18.18 7 18.42 22 19.13
Industrial wage labour 2 27.27 5 11.36 13 3421 27 23.48
- Fishery 1 3.03 11 25.00 - 0.06 12 1043
- Ho occupation - 0.00 1 227 1 263 2 1.74
2.2 Supplementary Occupation
Me 24 7273 22 50.00 23 ‘ 60.53 69 60.00
- Yes {multiple answers) 1} 27.27 22 50.00 15 3947 46 40,00
*  Goernment official - 0.00 - 0.00 1 6.57 1 217
+ Business owner 2 22.22 1 4.55 - 0.00 3 B6.52
+ Private employee - 0.00 2 909 3 20,00 5 10.87
* Merchant 3 33.33 5 22.73 3 2000 1n 2391
= General wage labour 5 56.56 i0 4545 7 46.67 22 47.83
= Industrisl wage labour - 0.00 2 9,09 2 13.33 4 8.70
= Fishery - 0.00 2 9.0 - .00 2 4.35
e  Ammal raising - 0.00 1 455 - 0.00 1 217
23  Cccupation Problems
No 23 69.70 35 79.55 4 89.47 92 80.00
Yes 10 30.30 g 2045 4 10,63 23 2000
+ Low wage 2 20.00 3 333 1 25.00 3 2609
= Arque with employer / colleagque 2 20.00 - 0.00 - .00 2 870
+ Decreasing of agquatic animal 1 10.00 4 44.44 - 0.00 5 21.74
s Dust 1 10,00 - 0.00 - 0.00 1 435
» small income 3 30.00 1 1.1 3 75.00 7 30,43
s Other 2 20.00 H 1111 - 0.00 3 13.04
VFK/ENV/RE20221/1233/RE052 Page 5




EIA of Laem Chabang Power Plant Project Appendix J

TABLE 2 {Cont'd}

Mo. of Respondenis 33 100.00 44 100.00 38 100.00 115 100.00

[

Income / Expenditure

3.1 Average Income of Househeld 11,424.24 19,715.91 12,789.47 16,047.83
{baht/menth)

32 Aversge Expenses of Household - 9,848 48 . 16,954.64 16,276.31 14,308.69
(baht/menth)

4 Debts Reported

No 19 57.68 35 79.55 28 73.68 B2 71.30
Yeg 14 42.42 9 2045 10 26.32 33 28.70
Average (baht/debtors) 94,000.00 182,888.89 227,600.00 168,727.27

Saving Reported

&

- No . 30 9091 31 70.46 27 71.05 83 76.52
Yes 3 9.08 13 29.85 1 28.95 27 2348
Average (baht) 11,666.67 951,538.46 37,645,45 474,740,74

Remark - * Average from Number of Debtors / those who can save.

Page 6
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EIA of Laem Chabang Power Plant Project

Appendix J

TABLE 3

HOUSEHOLD NECESSITIES AND PUBLIC UTILITIES

LAEM CHABANG POWER PLANT PROJECT, CHONBURI FROVINCE, JUNE 1997

[ Chi
— % & s
No. of Respondents 33 100.00 44 100.00 38 100.00 115 100.00
1. Health Care Service
{multiple answers)
- Hospital B 8485 33 86.36 33 86.84 90 86.09
- Clinic 7 21.21 3 6.82 9 23.68 19 18.52
- Buy medicine for self-care & 18.18 10 2273 7 18.42 23 2000
Average Distance from Residential Area
(km.)
Hospital 4.78 10.05 248 B.04
Chnie 300 7.67 0.73 266
2. Dnnking / using water
21 Drinking (m:.tiple answers)
- Rain water - 0.00 5 11.36 1 263 [ 522
- Tap water 8 24.24 8 18.18 3 21.05 24 20.87
- Buying bottled water 26 78.79 33 7500 3 B81.68 90 78.26
2.2 Using water sources (multiple answers}
- Rain water - 000 3 6.82 - - 000 37 261
Deep well - 000 - 0.00 3 7.89 3 261
- Shallow 1 303 1 227 16 4211 18 1665
Tap water 33 100,00 32 7273 21 65,26 86 74.78
Bottled water - 0.00 9 2045 - 0.00 g 7.83
2. Domastic Water Problem
3.1 Drink Water Problems
- No 32 96.97 38 86.36 jeicd 86.84 103 89.67
Yes 1 3.03 [ 1364 5 1316 12 10.43
« [rregulary running - 0.00 - 0.00 1 20,00 1 8.33
« Expensive 1 100.00 2 33.33 2 40,00 5 41,67
= Low quality - 0.00 4 86.67 2 40.00 & 50.00
VPR/ENV/REZ0221/1233/RE0S2 Page 7




EIA of Laem Chabang Power Plant Project

Appendix J

TABLE 3 (Cont'd)

VPH/ENV/RE20221/1233/RE052

Ma. of Respondents 33 100.00 44 100.00 38 100.00 115 100.00
3.2  Use Water Problems
- No 26 78.79 37 B4.09 28 73.68 91 78.13
Yes 7 21.21 7 15.01 10 26.32 24 20.87
« Irreguiary running 4] 8671 - 0.00 4 4000 10 41,67
+ Expensive - 0.0 2 28.67 - 0.00 2 833
»  Low guality 1 14.29 5 7143 [ 60.00 12 50.00
4. Garbage Disposal
4.1 Garbage Disposal
Collected by municipal workers 33 100.00 44 100.00 38 100,00 115 100.00
How often municipal truck come to
collect garbage
* pveryday 32 96,97 34 71.27 34 B9.47 100 B6.96
= every 2 day - Q.00 5 11.35 3 7.89 B 6.96
* uncertain 1 303 8 11.36 1 2863 7 6.09
42  Problerm of Garbage Disposal
No 28 84.85 42 8545 37 97.37 107 93.04
Yeu 5 15.18 2 455 1 263 8 6.95
£ Toilet
- Yes 33 100.00 44 100.00 38 100.00 1156 100.00
6. Waste Water Management
Draining to area around the house 9 27.27 21 47.73 4 10,63 34 2067
Discharge to water body - 000 15 34.09 - 0.00 15 1304
Discharge to temporary pond 5 16.1% 4 909 4 1063 13 11.30
Garbage screening before discharge 2 6.06 1 227 - 0.00 3 2.61
Draining to agricultural area . 0.00 1 .27 - 0.00 i 087
Draining to central draiange system 17 51.52 2 455 30 78,95 49 42,61
Page 8




EIA of Laem Chabang Power Plant Project Appendix J

TABLE 4
CURRENT LIVING CONDITION AND SATISFACTION OF RESPONDENTS

LAEM CHABANG POWER PLANT PROJECT, CHONEURI PROVINCE, JUNE 1997

No. of Respondents 33 100.00 44 100.00 38 100.00 115 100,00

1. Satisfaction on Existing Condition of Gommunity

Satisfied 25 75.76 40 90,91 30 78.95 95 8261
Dissatistied 8 2424 4 909 5 1579 18 1565
Indifferent / No opinion - 0.00 - 0.00 2 5.26 2 174

Satisfied Because {multiple answers)

More employment 14 56,00 24 50.00 22 73.33 60 63.15
Good environment 4 16.00 20 50,00 6 20.00 30 31.58
Convenient communication, good public utilities 19 76.00 40 100.00 29 9667 | 88 9263
Peaceful, safety in life & property 19 76.00 37 5250 18 60.00 74 77.89
Villagers helping each other 1 44,00 35 87.50 14 4567 60 63.16
Others (good trading, cwn land, live near hospital, 2 8.00 1 250 4 13.33 7 7.37
market}

12 Not Satisfied Becauss (multiple answers)
« Rare employment 3 37.50 - 000 - 0.00 3 16.67
« Bad environment / too many industrial plants 6 75.00 3 76500 6 100,00 Y © 8333
= Ne unity among villagers 2 2500 1 2500 - 0.00 3 16.67
= Task of life and property 4 50.00 - 0.00 2 e ] 3} 3333
» Others (gh rate of hured land, must be relocated, 1 12.50 2 50.00 - 0.00 3| 16.67
decrease of aguatic animals)
VFK/ENV/RE20221/1233/REDS2 Page 9




EIA of Laem Chabang Power Plant Project

Appendix J

TABLE 4 (Cont'd)

Ho. of Respondents 33 100.00 44 100.00 38 100.00 115 100.00
2. Change i Village Envircnment
No change 2 6.06 - 0.00 1 263 3 261
Lattle change 1 303 1 2.27 2 5.26 4 348
IModetate change 5 15.15 1 2.27 4 10.53 10 870
Drastic change 25 75,76 42 9545 31 81.58 098 85.22
2.1 Changing Cendition
= Air pollution 4 1290 2 4,65 2 541 3 7.14
» Increase of pollution 7 22.58 4 909 4 10.81 15 13.39
+ Many industrial plant 5 18.13 9 2045 3 8.11 17 15.18
« Crowded households B 19.35 1 2500 12 3243 P 2589
* Traflic congestion 3 068 1 2.27 2z 541 G 536
» Delopment of community 4 12.80 6 13.64 11 29.73 21 18756
» Decrease of natural resource (forestry) 1 323 5 11.36 1 2.7¢ 7 G.25
s Others {such as flood, water pollution, ete.) i 323 6 1364 2 5.41 9 B.04
22 Cause of Change
s Industrial plant 16 51,61 14 31.82 21 56.76 51 4554
+ Development 4 12.90 19 43.18 8 21.62 31 27.68
« [mmigrant 9 29.03 4 9.08 B 16.22 19 16.96
+ Lasm Chabang Port Project 0.00 ] 1364 - - 0.00 3] 5.36
* Others 2 6.45 7 1591 2 541 1 9.82
VPR/ENV/REI2ZLNZI/REDSE Page 10




- EIA of Laem Chabang Power Plant Project

. Appendix J

LAEM CHABANG POWER PLANT PROJECT, CHONBURI PROVINCE, JUNE 1987

ENVIRONMENT IMPACTS ON DAILY LIFE

TABLE 5

No. of Respondenis 33 100.00 44 100.00 3B 100.00 115 100.00
1. Dust
- No - 0.00 25 86582 16 4211 41 35.65
- Yes 33 100.00 19 4318 22 57.89 74 64.35
11 Source
Vehicles and roads 3 100.00 19 100,00 15 68.18 &7 90,54
- Industrial plants - 0.00 - 0.00 7 3182 7 946
1.2  Time of Receiving
- Everyday 26 78.79 9 47,37 13 50.09 48 64.86
. Someday - 0.00 2 10.53 7 3182 9 1216
- Daytime 7 21.21 2 10.53 1 4.585 10 13.51
- Windy time - 0.00 1 526 - 0.00 1 1.35
Summer time B 0.00 5 26.32 1 455 6 811
1.3 Impact Level
Small 2 6.08 2 10.63 10 45.45 14 1892
- Moderate 7 21.21 14 73.68 8 368.36 29 39.19
- High 24 72.73 3 1575 4 1818 3 41.89
2. Noise
Ne 2 6.06 25 131.58 26 118.18 53 71.62
- Yes 31 93.94 19 100.00 12 54.55 62 83,78
2.1 Source
Road / vehicle 28 90.32 12 63.16 g 66.67 43 77.42
Industrial plant 3 968 1 6.26 4 3333 8 12,20
Ship - 0,00 4 2:.05 - 0.00 4 6.45
Laem Chabang Port 0.00 2 10.63 - 0.00 2 3.23
2.2 Time of receiving
Everyday 21 67.74 11 57.89 9 75.00 41 66,13
Someday 7 2258 3 1579 2 16.67 12 i59.35
Nighttime 1 323 3 1579 1 813 5 8.08
Daytime 2 6.45 2 10.63 - 0.0G 4 645
VPE/ENV/REZOZ21/1230/REDS2 Page 11




EIA of Laem Chabang Power Plant Project

Appendix J

TABLE 5 (Cont'd)

No. of Respondents 33 10G.00 44 100.00 38 100.00 115 100.00
2.3 Impact Level
Small B 25.81 9 47.37 B 50.00 23 37.10
Moderate g 29.03 9 47.37 4 3333 2 35.48
High 14 46.16 1 526 2 1667 17 2742
3. BSmel
- No 9 27.27 24 54.55 B 21.05 41 36.65
Yes 24 7273 20 4645 30 78.55 74 64.35
31 Source
Industrial plant 2t 87.50 18 BG.00 27 90.00 64 86.49
- Market 1 417 - 0.00 1 333 2 270
Dramage system - 0.00 - 0.00 1 333 1 1.35
Garbage pile 2 833 . 0,00 . 0.00 2 2.70
- Wastewater - Q.00 2 10.00 1 333 3 405
- Fish pier - 0.00 2 10.00 - 0.00 2 270
3,2 Time of Receiving
Everyday 3 12.50 2 10.00 9 30.00 14 18.92
Someday 13 54.17 1 55.00 18 60.00 42 56.76
Nighttime 0.00 - 0.00 2 6.67 2 270
Rainy season 6 2500 - Q.00 1 333 7 9.46
Windy time 2 833 6 - 2500 - 0.00 7 946
Sununer 0.00 1 5.00 - 000 1 1.35
Winter 0.00 1 500 - 000 1 1.36
3.3 Impact Level
- Small 5 20.83 5 25.00 9 3000 19 2568
- Moderate 5 20.83 8 40.00 6 20.00 19 2568
- High 14 58.33 7 3800 15 50.00 36 4865
4. Smoke
No 14 4242 34 71.27 13 3421 61 63.04
Yes 19 57.58 10 22.73 25 6579 54 46.96
41 Source
Vehicle / road 10 52.63 - 0.00 1 400 1 2037
- Industrial plant 4 4211 8 80.00 24 96,00 40 74.07
- Garbage 1 5.26 - 0.00 - 0.00 1 185
- Ship - 0.00 2 2000 - 0.00 2 3.70
VPR/ENV/RERZLSIRENSS Page 12




EIA of Laem Chabang Power Plant Project

Appendix J

TABLE 5 (Cont'd)

No. of Respondents 33 100.00 4 100,00 38 100.00 115 100.00
42 Time of Receiving
- Everyday 1 57.89 - 0.00 [ 24.00 17 31.48
- Someday 5 26.32 5 80.00 19 76.00 29 8370
Daytime 1 £.26 - 0.00 - 0.0¢ 1 1.85
- Rainy ssason 2 1053 - 0.00 - 0.00 2 370
Windy vime - 000 4 40.00 - 0.00 4 7.41
- Winter - Q.00 1 10.00 - 0.00 1 1.85
43 Level of Impact
- Smal 4 21.06 2 2000 7 28.00 13 24.07
- Moderate 8 4211 6 60.00 6 24,00 20 37.04
- High 7 36.84 2 20.00 12 48.00 21 3389
5. Waste Water
No 3 93.54 27 61.36 32 . 84.21 ¢ 78.26
- Yes 2 6.06 17 3854 8 15.78 25 2174
51 Source
- Industrial plant - 0.0¢ 14 82.35 1 1667 15 60.00
Ship - 0.00 2 1176 - 0.00 2 8,00
- Market 1 50,00 - 0.00 - 0.00 1 400
- Drainage system 1 50.00 - 0.00 5 83.33 g 2400
- {(arbage pile - 0.00 1 5.88 - 0.00 1 400
52 Time of Receiving
- Everyday 1 50.00 4 23.63 2 3333 7 28.00
- Someday - G.00 12 70.59 2 3333 14 56,00
Rainy seascn 1 50,00 1 5.88 2 33.33 4 16.00
53 Level of Impact
- Small 1 50.00 5 2941 i 1667 7 28.00
- Mer zrate 1 50.00 10 68,82 4 65.67 15 £0.00
High - 000 2 11.76 1 1667 3 12,00
| VPK/ENV/REARZINZSUREDS Page 13




EIA of Laem Chabang Power Plant Project

Appendix J

TABLE 5 (Cont'd}

No. of Respondents 33 100.00 44 100.00 38 100.00 115 100.00
O Spill
No P §7.88 17 38.64 38 100.00 84 7304
Yes 4 1212 27 61.36 - 0.00 kil 26.96
6.1 Source
- Industnal plant . 0.00 7 2593 - 0.00 7 22.58
Shin 4 100.00 19 76.37 - 0.00 23 74.19
- Laem Chabang Port - 0.00 1 3.70 - .00 1 323
5.2 Time of Receiving
Everyday - 0.00 1 370 - 0.00 1 323
Someday 4 100.00 26 96.30 - 0.00 30 96.77
6.3 Level of Impact
Small 2 50.00 8 29.63 - 0.00 10 32.26
- Moderate - 0.00 11 4074 0.00 1n 35.48
High 2 50.00 8 29.63 0.00 10 32.26
Road Accident
HNo 14 42.42 42 9545 29 76.32 85 7391
Yes 19 57,58 2 4.66 9 2358 30 26.09
7.1 Cause of Accident
Road / vehicle 15 78.95 2 100.00 9 100.00 2% 86.67
Carelessness 4 21,05 - 0.0¢ - 0.00 4 13.33
7.2 Level of Problem
Small 4 21.05 2 100.00 4 44.44 10 33.33
Moderate 7 36.84 - 0.00 2 2222 9 30.00
High 8 4211 - 0.00 1 3333 11 36.67
VPE/ENV/RE20221/1230/RE052 Page 14




EIA of Laem Chabang Power Plant Project

Appendix J

AWARENESS AND ATTITUDE TOWARD THE PROJECT

TABLE 6

LAEM CHABANG POWER FLANT PROJECT, CHONBURI PROVINCE, JUNE 1997

Ne. of Respondents 33 100.00 44 100.00 38 100.00 116 10000
1. Awareness of the Projpee
- Ne 27 B1.82 et 88.54 32 8421 98 8522
Yes B 18.18 5 1138 B 1679 17 14.78
1.1 Source of Information
- Neghbour 8 100.00 B 100.00 8 100.00 17 100.00
Z. Autitude Toward the Project
21 Advantage to Self and Community
- No 17 b1.52 20 45.45 12 3188 49 42,61
- Yes {multiple answers), they are ~ 16 48.48 24 54.EE 26 68.42 €6 57.39
n  induce development 1 6.25 8 333 [ 23.08 16 2273
v creale job opportunity & 37.480 9 37.50 7 26.92 22 33.33
w  better economic condition 5 31.26 1 417 3 11.654 9 13.64
v elecmeity supply 4 25.00 1 4583 14 £3.85 .28 43.94
v better wansportaton - ¢.00 1 417 - G.00 o1 1.52
2.2 Disadvantage 1o the respondent and communiy
- Ne 28 87.88 27 61.36 27 71.05 83 7217
Yes. they are 4 1212 17 3864 11 28.95 32 2783
+ pollution 4 100.00 8 47.06 7 63.54 7 19 56.38
e induce anxiety - 0.0 4 23.53 2 18.18 B 18.76
s smoke - 000 - 0.0 1 9.08 1 313
s danger - 0.0 2 11.78 1 9.08 3 9.38
= higher electric price - 000 2 11.78 - 0.00 2 6,25
» noise - 0.00 1 588 - 000 1 a3
Recommendations
e prevent / have safety measure 4 100.00 12 70.68 9 81.82 2 78.13
e publc relation - 0.00 2 11.76 2 18.18 4 12.60
* control electric price - 000 2 1176 - 0.00 2 6.26
® locate power plant far from community . 0.00 1 6588 - 000 1 313

VPK/ENV/RT20221/1233/AE052
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EIA of Laem Chabang Power Plant Project

Appendix J

TABLE 6 {Cont'd}

Nec. of Respondents 33 100.00 44 100,00 3B 100,00 116 100,00
% Anxisty / Worry about the Froest
Ne 26 7879 30 £8.18 28 7368 84 7304
Ves 7 21.21 14 3182 10 26.32 31 26,95
Anwery abeut umuitiple answers)
» Follution 3 42,86 8 4288 7 63.54 16 5161
s Accident / Safety 5 7143 7 BO.00 4 36.28 16 51.61
s Others iafriad of pollution on sea water / 0.00 4 28,57 - 000 4 1290
rain water / airl
Lavel or Anwety
+ Omab 1 14.29 7 5000 - 0.00 8 2581
* Mederat2 4 £7.14 7 60,00 3 30.00 14 45.18
» Iwqn 2 2857 0.00 7 70.00 2] 29.03
Rersmmendation
= Zmciently control 3 42.86 11 78.67 [ 54.65 20 64.52
s Have safety measure 3 42.86 2 ‘ 1428 2 1818 7 22,68
* Public relation 1 1429 1 7.14 1 2.09 3 9.68
» Locate far from community 000 - 0.00 1 .08 1 323
4 Cpinion about the Project
Agras 1B 4545 18 40.91 22 57.89 [3] 47,83
Disagree - 0.00 [ 13.64 3 789 9 783
indifierent 18 64.65 20 4545 13 421 Bt 44.35
Agres beause
* Creats job 3 2000 2 11 g 2273 10 18.18
« Bring progress to SCOMmMUnity 8 B3.33 12 66.57 ] 40.91 29 52.73
» Economic / wading improvement 2 13.33 . 000 3 13.64 & 9.09
» Elecrricity supply 2 13.33 4 22.22 B 22.73 11 2000
Not agree because
« Increase cf pollution - 000 2 11.1% 2 9,08 4 .27
« Not necessary 1o build up - 0.00 1 556 1 4585 2 364
+ Too many industiial plants as the present .00 1 5.66 - 0.00 1 1.82
+ Induce unpact on fishery - 0.00 1 5.56 - 0.00 1 1.82
» Increase of electme price (private owner) - 0.00 1 585 . Q.00 1 1.82

VPK/ENV/REZ0221/1213/RE052
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EIA of Laem Chabang Power Plant Project

TARBLE 6 {Cont'd)

Ne cof hespondents 32 100.00 44 100.00 38 100.00 118 130.00
5 Regule some neip from the Projsct
No 15 456.45 22 50.00 17 4474 B4 45,96
Yes 18 84.55 22 50.00 21 55.28 81 53.04
Help on imulmpie answers)
s iocal empleyment 4 2222 8 2273 3 14.28 12 1867
» Efficnelty conusl on safety 11 8111 4 18.18 8 2857 21 3443
" s Egtablish public recreatioin area / 2 1.4 1 4,66 - 0.00 3 482
public park
« Improve local road 1 555 - 0o . 0.00 1 164
« improve mitastucture of community 1 558 ] 27.27 5 238 12 19.67
s Froviding jund for public activity - Q.00 - 0.00 1 478 1 1.64
= FKeduca slectne price - 000 1 4.65 2 §.62 3 492
« Support of education / religion - 0.00 4 18,18 1 478 5 8.20
+» Dredge a dranage channsl - 0,00 - Q.00 3 14.2¢ 3 4.92
+ Conservs the sea resource - 0.00 2 2.09 - o0coo - 2 3.28
+ Help villagers fiom the expropriation - 0.00 2 902 - 000 2 3.28
£ Cther Opimion and Recommendation
- No opmion 24 7273 32 7273 28 73.68 84 ?3.04
Labour employment 3 8.08 - 0.00 1 263 4 3.48
Take car2 environmental problems 1 303 7 16.91 ] 2106 16 13.91
Provide I Ip to their community 1 3403 1 2.27 1 283 3 281
- Not drain waste water to the sea 1 303 1 2.27 - 0.00 2 1.74
Improve infrastructure 1 30 - 0.00 - 0.00 1 0.87
- Others 2 6.06 2 455 - 0.00 4 348
VFR/ENV/RE202Z21/1233/RED52 Page 17




APPENDIX K
- ISC and CALPUFF Model
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UYS1984 ISC Az CALPUFF
Plume Niodel :ISC
L Steady-state plume model
®  Assumptions
~ Straight line tfajectéries
- Steady state meteorological conditions -
~ Spatially constant meteorological conditions
~ No ‘memory’ of previous hours emissions
~ Assume non-zero wind speed
Puff Model : CALPUFF
®  Non-steady-state puff dispersion model

® Assumptions

Allows variable/curved trajectories
- Meteorological conditions variable and not assumed steady-state
— Retains information of previous hours emissions

- Assume non-zero wind speed
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Algorithm

Dispersion Coefficients
Pasquill-Gifford (ruat)
McElroy~-Pooler (urban)

Heffler eqns

Computed from observed Q,, Q,
Computed from estimated Q,, Q,
Buoyancy-induced dispersion
wind direction shear (Q,)
Plume Rise

Momentum rise

Buoyant rise

Stack tip effects

Building downwash effects
Vertical wind shear effects
Partial plume pehtration

Complex Temain

plumes)

Plume path coefficients

Dividing ~ streamline concept
model)

Strain~based adjustment
Building Downwash

Far-wake (H-S, S-S scheme)
Suitable threshold

Terrain  adjustements (constant elevation

(CTDM-type

MODEL
CALPUFF 1SC3
Y Y
Y Y
Y -
Y -
Y -
Y Y
Y -
-~
Y Y
Y Y
Y Y
Y Y
Y -
Y -
Y Y
Y -
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RELEASE

The basic equation for the contribution of a puff at a receptor is:

c= an,u’ g exp(-dl H(203)] exp[-dZ /(2a7)

4

g-" E‘JTE‘FG—. -Z_ exp[-(hr, . Znh)‘/(za:)]

c is the ground-level concentration ig/m),

Q is the pollutant mass (g} in the puff, 2

Oy is the standard deviation {m) of the Gaussian distribution in the
along-wind direction,

ay, is the standard deviation (m) of the Gaussian diseribution in the
croas-wind direction, -

g, is che scandard deviation {m) of the Gaussian diatribution in the

. vertical direction,

d, is the distance (m) from the puff center to the receptor in the
along-wind direction, .

d. is che distance {m} from the puff center to the receptar in the
cross-wind direction,

q is the vertical term {m) of the Gaussian equation, .

H is che effective height (m} above the ground of the puff center,
and,

h is the mixed-layer heighc (m).

+
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1-1 PUFF MODELING
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The variables used are:

b d Adr poilifant concemtration in mass per volume, usually g m3.

Q Pollutant emission rat in mass per time, usually g sL

u Wind speed at the point of release, m sl )

[ The standard deviation of the concentration distribution in the
B crosswind direction, m, at the downwind distance x.

oy The standard deviatioa of the concentration disuibution in the

vertical direction, m., al the downwind distance x.
x “The mathematical constant pi equal to 3.1415926.. .
H The cifective height of the centerline of the poliutant plume.

Pjama Aris

/ (Downwind)
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x (Upwind) )

[ 1]

1-2 PLUME MODELING

=o.




Cod lomt () o e

L bLod e L d ted

]

P o e .

Q9105 ~tuy | FELASI 0571 20300

nseiAnwlag e CALPUFF Mode! dnusulselwiin
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alaay A std. dev.
A1RNATSASIVTR 54.34 40.25
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Aafe A7.std. dev,
AT37NNTSATIAIN 14.11 20.95
A1a1n CALPUFF 10.66 35.17
ﬁm : Evaluation of the CALPUFF Dispesion Model with TWO Power Plant Data Sets,

David G, Strimaitis, Joseph S. Scive, and Joseph C. Chang, Earth Tech, Inc,

Concord, MA
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M3wn 1-1

Plant Name Stack Temperature| Velocity Emission Rate (g/sec)
Helght | Diameter (0 (m/sec) NO, S0, TSP
(m) (m)
ESSO Refinery
1| PF-1 Fumace {F-400) 52 2.01 643.15 4.78 1.88 0.08 0.05
2| vPS-1 Furnace (F-600) 33.2 0.91 678.15 8 0.71 0.05 0.02
3| CCR Platformer Fumace (F-3401) 76.2 1.98 450.15 8.02 2.04 0.36 0.12
4| NHF-1Furmace (F301) 30.5 0.91 562.15 6.89 0.19 0.06 0.00
5{ GOHF-1 Fumace (F-201) 27.4 0.79 595.15 6.2 0.95 0.01 0.01
6| SRU Incinérators 91.4 1.71 863.15 6.31 0.35 0.65 O
7| TAP Furnace {F-2201) 6.6 0.61 589.15 7.71 0.30 0.01 0.01
8| GTG-1+HRSG 30.5 2.13 461.15 27.1 23.75 0.13 gs)
_9| GTG-2+HRSG 30.5 2.13 461.15 274 25.49 | 013 0
10| GOHF-3 (New)(2) 24.4 1.01 595.15 6.2 107 | 007 0
11| APS-1Furnace (F101) 39 2.44 658.15 7.58 8.29 '50.37 0.7
12| APS-1Furnace (F102) 68 1.52 503.15 6.91 3.77 22.85 0.4
13| APS2+VPS2 (1) 122 3.2 589.15 9.78 15.39 188.'26 1.57
141 GOHF 2 (New)(1) 24.4 0.76 573.15 7.6 0.74 0.04 0
15| Boilers 30.5 1.32 523.15 | 13.51 5.34 22.12 0.31
16} FCCU Regen 81.5 1.37 593.15 | 38.75 10 174 8.21
17{ TARP (New)(3) 70 443 519.15 7.8 20.22 150 1.2
Exxon
18]Hoet Oil Furnance 37.0 1.80 601 46.3 1.02 26.1 -
19 |Feed Fumance . 37.0 1.80 571 46.3 1.02 26.1 -
Thai Oit
20|Co Boiler { FCCU) 60 3.5 588.15 29.18 0 35.9 o
21)CDU-1 , HVU-1 , CDU-2 , TCU , 140 5.2 573.15 3.69 14.4 50.9 3.75
Stabilizer, Splitter , Isomerization ,
HOT-2
22|HDT -1 ,PU - 1 11 1.9 683.15 1.73 0.31 0.0 0
23|HDS 34 1.5 803.15 2.07 0.11 0 0
24 |lsomerization , PU - 2 45 1.9 573.15 0.38 0.14 0 0
25|SRU , HVU - 2 , HCU (Fract) 140 5.2 573.15 1.26 3.22 5.03 0.37
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A1sof 1-1 (sla)

Plant Nal’fl? - Stack Temperature| Velocity Emisslon Rate (g/sec)
Helgnt | Diameter | (') [ (m/sec) | No, s0, TSP
(m) (m)

26 |HCU (Reactor) 25 1.2 - 475,15 1.26 0.57 0 1]
27 |HMU 38 2.6 453.15 1.26 1.96 0 0
2g|cou - 3, NHT . CCR -1 140 5.2 525.15 3.6 16.65 60.25 4.44
29| Boiter 140 5.2 502 4.32 18.98 90.14 11.28
30|Gas Turbine 38 1.5 463.15 2.88 0.19 1.10 0.08
31 |Diesel génerator . 16.7 1 674.15 12.08 3.1 2.69 31
32 1Diesel generator 16.7 1 676,15 12.13 3.1 2.69 3.1
33{CCR - 2 60 a.5 480.15 | 2.18 3.1 0 0
34 |HCU (Reactor) , HCU (Fract) , 140 5.2 593,15 3.9 4.9 37.72 2.78

HVU-3 , SRU

_{That oit (Expension)

33 HDS#Z . 60 0.9 533 10 0.534 0.042 -
36 |HDS#3 60 0.9 533 10 0.534 0.042 -
37 |HMU 60 2.15 445 11.72 1.596 z -

Thai Carbon Product Co.,Ltd.

(P.hase‘l) l
38/{0il Pfeheater 24 0.38 523.15 12.85 0.5 0.79 0.08
39 |Qil Preheater 24 0.38 523.15 12.85 0.5 0.79 0.08
40 |Main Bag Filter/Flare Stacks 30.0 1.08 1073.15 0.26 0 3.0 0.23
41 |Main Bag Filter/Flare Stacks 30.0 1.08 1073.15 9.26 0 3.0 0.23
42 {Process Bag Filters 30.0 0.65 343.15 17.54 0 o ‘ 0.51
431Process Bag Filters 30.0 0.65 343.15 17.54 0 0 0.51

Thai Carbon Product Co.,Ltd. '

(Phase H)
44 |0il Preheater 24 0.38 523.15 12.64 0.5 0.79 0.08
45 0il Preheater 24 0.38 523.15 '1 2.64 0.5 0.79 0.08
46 Main Bag Filter/Flare Stacks 30 1.08 1073.15 | 45.36 1.18 14.7 0.23
47 |Main Bag Filter/Fare Stacks 30 1.08 1073.15 45.36 1.18 14.7 0.23
48 |Process Bag Filters 30 0.65 343.35 12.33 - - 0.51
49 |Process Bag Filters 30 0.65 343.15 12.33 - - Q.51
50 [Main Stack 100 3.0 473.15 6.1 14.30 32.52 2.94
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" Plant Name

Emission Rate (g/sec)
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Stack - Temperature | Velocity
Helght | Diameter (k) (m/sec) NO, 50, TSP
(m) (m)
Thai Lube Base
51|vDU 140 2.03 579 21 8.4 44.1 1.5
52|SRU 44 0.7 693 4.2 0.13 0.8 0..1
53]Bitumen 40 0.7 463 4.6 0.2 0.74 0.15
54|HHP Boiler 140 2.9 503 10.3 10 55.0 3.50
IPT
58] HRSG#122 53.3 7.2 366.3 16.8 104 1.t 3.3
SPP-Thai Oil Power
59|G 5015 30 3.05 502 27.78 11.4 0.09 0.28
60|(G 5016 30 3.05 502 27.78 11.4 0.009 -0.28
617G 5017 30 3.05 502 27.78 11.4 0.09 0.28
Thai Paraxylene Co.,Ltd.
62| Xylene Rerun Reboiler/ 140 - 2.5 458 10.72 13.3 65.97 5.1
Isomar Charge Heater “ o
63| Meyer 26.32 1.85 491 14.04 3.14 - 1.29
SUM 389.8 1098.3 - 64.2
Leam Chabang Power Plant
(nacildidaiwdiandn : Naturat Gas)
64| HRSG#1 40 2.76 383.15 25.00 10.1 - 2.45
65|HRSG#?2 40 2.76 383.15 25.00 101 - 2.45
SUM 20.20 Q.00 4.90
Leam Chabang Power Plant .
(nsdildidaindsdsas : nsno) _
66 {HRSG#1 40 2.76 383.15 25.00 15.1 " 4.6 4.9
671HRSG#2 40 2.76 383.15 . 25.00 15.1 4.6 4.9
SUM 30.20 - 0.20 9.80

B Pwemenit Wi’

wimne ¢ asdusznavsasinasduluwdandsiidionas 0.05
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fawaswastayasn Model filndtAgaRunan13A33IRTas PCD

£18910 Mode! fiU PCD CALPUFF IsC 3
0-0.5 1M 15.1 9.6
0-1.0 1M 92.9 82.9
0-2.0 i1 95.3 87.0
0-3.0 1M 96.8 90.1
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Month PCD CALPUFF - ISC3
January 98 Count 664 744 744
Mean 28.4 11.9 ki
SD. 17.6 23.7 27.1
February 98 Count 534 672 672
Mean 21.4 14.2 13.2
S.D. 8.6 234 30.1
March 98 Count 560 744 744
Mean 373 13.6 13.1
‘ S.D. 221 20.9 20.1
April 98 Count 402 720 720)
Mean 18.7 8.0 3.1
S.D. 9.2 12.1 264
May 98 Count 709 744 744
Mean 20.6 6.7 6.6
S.D. 10.1 12.7 26.6
June 98 Count 680 720 720
Mean 20.5 6.8 49
S.D. 9.1 211 243
July 98 Count 704 744 744
Mean 18.1 9.1 6.1
5.D. 9.2 20.0 242
August 98 Count 710 744 744
Mean 18.0 8.8 5.8
S.D. 10.0 19.0 24.1
September 98 Coung 686.0 720.0 720.0
Mean 20.9 8.7 6.0
. S.D. 9.6 16.6 24.0
October 98 Count 726 ° 744 744
Mean 20.9 14.3 12.6
S.D. 142 18.4 30.7
November 98 Count 503 720 720
Mean 18.6 14.3 16.4
S.D. 15.1 174 35.9
December 98 Count N/A 744 744
Mean N/A 13.2 17.9
S.D. N/A 16.5 38.8
Count 6878 8760 8760
1993 Mean 221 10.8 9.4
S.D. 13.9 19.0 29.14
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22.1ulAsniusagnunAiamg Tnefidmaimadenuwmnasgwin 139 duraien
n1sUszdiulag CALPUFF 9ndwau 8,760 #alwe fdflu 108 lulasndusisgnuradinns
[maummamuummmmﬂu 19.0 mmuuamnn'ﬁﬂsomﬂmﬂ ISC3 andwmIu 8,760
#ilie wurATENS Al 0.0 ‘lufmnsuﬁaanmnnmm wazfidudssumiin 29,1
ﬁowm'lmtaaﬂnawamnm's'lh-Luufﬁauuué'taaumaﬁrﬁmmam%ﬁﬁﬂné’tﬁauﬁu dIuAn
ladefiguiunanisasIain CALPUFF wlinadwifiands 1sca aa’m‘lsnmuuanﬁtﬂsﬂumau
anez A AnTauiu maumsmunaﬂmmwuaouauamsmumﬂ Yayaunasiudia uas
Tayarasgaieaine sdunuuayauﬂmnmuaauﬁﬁaﬂ A
(1.4)  Wiswiisuaarents RUN uuudngaIARRAIEAS CALPURF fU 1SC3 &y
| ATFagA 50 AsN (A15W7 1-4)
neansUssfiulpsuuvitaamuadndans dmiuAATNdENiugegR 50 fn
win zavirelulasaulasanlysd snnnundeiniaasnafis wud AAMuENiugegan
nmalsafiulneuuudiaes 1sc3 wuAivnanmnglu (2,352 NAN./AU.N.) d% CALPUFF
WUAT 180 HAN./QU.N. WAzAANMNENTUGIFASUAY 2 370 ISC3 WuRUSMILETNYAS
(1,659 wAN./au..) A1 CALPUFF WUAT 279 NAN./ALLH. 'E’ialfluﬁi"mﬂmﬁ'ui’uqaqsré'uﬁu
wsn dMIUAANMENERGIGRAUAY 2 I CALPUFF (276 HAN/AUH.) WU A5y
ATANENEUGIGR AUAU 15 89 ISC3 (445 HAN./AU.A.) USRI WASATAYI TN
JeGREUAY 3 289 CALPUFF (273 wAN./aua.) wuit ASIAUAAMNENTUgIgAd UGy 4
270 ISC3 (1,101 HAN./AU.N.) mnuan'l'iﬂ‘i:tﬁu'lumumiaﬁtﬁmshm*nmﬁ'uiuqﬁqﬂ JTWU

'J"w‘i'mml'.a'?’itﬁmFhquLﬁ'uiuguqﬂﬁtnudm'u'lﬂ'luﬂwtﬁﬂ'lﬁ'u, WARATAMNENTULAN AN IR

2. ‘lﬁtﬁ'uLﬁu'&’aﬂaﬁuﬁﬁ‘lé’%’uuaﬂssnugaqm ﬁuﬁquuu‘lné’uﬁﬂa uasﬁfui’igam
w%’auﬁ"uﬂ%mt:uuamsﬁiuﬁazﬁuﬁw‘[é’%’umumiﬂsstﬁuﬁmmwmmﬁﬁwu.uuai'laaa
CALPUFF tﬁa‘lu“lumiﬁwuaLﬁuﬁuﬁﬁazﬁaaﬁﬂmumqaaauqmn1w§amné’auaﬁwa
Tndgasaly w%’auﬁ"a'[ﬁ'ﬁ'lﬁagai’{‘lﬁ’ﬂamﬁ"muuﬁ'uaaeuasi‘agaﬁ‘lﬁmnuuuﬂ’ﬂaae
(input-Output Data) U333 lilusaruy dmiunisdredasialyl

(2.1) E'I'l'ﬂ%JUU%I.'?Eu.'ﬁwuFl"lFITI'HLﬁuﬁ‘uﬁdﬁﬂﬂadﬂ1ﬁuﬂﬁ‘d’ﬂ1da1ﬂ']ﬁ‘il‘]ﬂﬂ']‘iﬂ'i:lﬁ%.[ﬂﬂ

uuudIaes. CALPUFF saudmalun1snefi 2-1 uaz 2-2 wud AiAnadndugegnaeing

ulnsiaulasanladonundeiilafifagin wurigeauiumneas snundsiiiazas




| L] = o) ==

~ g

.99103-271-4/EIADS105/,2,20/3/00

A1590 1-4

ARHLERIUFIAR 1 Falae wesirlulasisulnaanled

* Tundazdrumiofi ldsunanseny IMaunaIiNiiaTINGY

TﬂtlLLUU&"IRBO@HOHCTIHH’]HGI{RU'U ISC3 uay CALPUFF

daudl | i x AR Y | Aenwgesi wiaoudt Arnsdndugegaads 1 daluer
wospdidsund  lafunanszny (lulasnsusagnuinAdiuns)
Isc3 CALPUFF
1 705000 | 1450000 160 gl 2352 180
2 709000 | 1451500 160 WUNBAT 1659 279
3 706000 | 1450000 80 winin 1144 256
4 709000 | 1452500 140 IgaNIY 1101 273
5 704000 | 1448000 80 dasn 759 242
6 709000 | 1453500 120 wing 694 266
7 705500 | 1450000 80 el 659 202
8 709000 | 1454000 120 i lng 641 222
9 709000 | 1451000 80 LUNBAT 549 264
10 708500 | 1453000 100 1 ing 543 222
11 705500 | 1450500 a0 wglu 539 192
12 | 709000 | 1453000 100 AN 530 250
13 709500 | 1453500 100 e ng 503 262
14 708500 | 1453500 100 wing 497 212
15 707500 | 1450500 47 ﬁﬁmmvg 445 276
16 709000 | 1454500 100 Uruiugan 427 191
17 710500 | 1452500 56 At 422 166
18 708000 | 1452000 77 #uitdne 415 201
19 710000 | 1452000 68 #uidne 412 194
20 711000 | 1452500 56 Hudling 409 165
21 707500 | 1452000 77 fuiide 401 213
22 711000 | 1453000 56 AURATAEN 400 169
23 709500 | 1451500 52 Tuigiinuas 393 204
24 709500 | 1452000 68 Huiting 388 219
winmng 1. ¢ 1A conversion factor Unsasaz 0.67 :

2.+ AArEdRTugiganunivlalasuuudnaaamendiafand CALPUFF




! gTefi 1-4 (Ha)
! deunl | AR x ffmyY | AAuges vitowil FAnadutugegaaie 1 Salue*
woonfivsuinA,  lATunanIEMy (luTasnsusieanunaduuns)
! ' Isc3 CALPUFF
25 | 710500 | 1452000 56 Aniting 386 171
g 26 708000 | 1452500 77 i 380 202
27 | 711500 | 1453500 54 Hufting 379 152
j 28 707000 | 1452000 77 (12919 a77 183
29 710000 | 1452500 68 #ufidne a7s 231
3 30 708500 | 1451000 40 VUWNYAT 375 2a7
31 709500 | 1454500 80 Uuiiugan 363 209
J 32 709500 | 1452500 68 Huftdna 361 266
33 710500 | 1453000 56 TANYRTUNGTIH 361 209
J ‘34" | 711000 | 1453500 56 TwiAuna 352 215
" 35 706500 | 1450500 60 Tsandmiiullasdex 348 222.
:‘ 36 709500 | 1453000 68 Tsadowinfiyadunsssy 343 212
37 | 708500 | 1454000 80 Fuidne 342 _ 170
] 38 710000 | 1453000 68 i 342 " 265
| 39 708000 | 1451000 47 #wining 338 216
] 40 707500 | 1451000 60 VpteTt o] 338 21t
41 710000 | 1451500 52 #Aniine 336 217
] 42 711500 | 1454000 54 #uidne 334 211
43 708500 | 1452000 60 Fuirine 332 219
J 44 707500 | 1453000 77 #windng 330 160
45 709000 | 1455000 80 s 326 199
: 46 709500 | 1451000 52 i 322 225
47 708000 | 1450500 a7 Huddne 322 214
] 48 707000 | 1453500 79 AT AT gttt 312 171
49 710500 | 1453500 56 YrunIAung 308 242
J 50 711000 | 1454000 56 fuitdn 299 208

SR 18An conversion factor Lwiasas 0.67
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3. annundiiniia

2. undaiuiialasenis

(709.0,1451.5)
(LinwnT)
171
(704.5,1450.0)
(wglu)

422

(709.0,1451.5)
(tauneRT)
115
(704.5,1450.0)
(mglu)

283

(709.0,1451.5)
(\unuaT)
128
(704.5,1450.0)
(onglu)

316
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(tmgAmaY)
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1,877
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nsdifi 2 No, Wiswn No, Sasaz 67

nsdifi 3 No, Waswin No, Sasas 75

2. * ARSI IMATHUSENMAAMZNTIHNNSEILIABNUMITNE aUUu 10 (W.A.2538)




INPUT-OUTPUT
ANAMALENTUYa NO, TuussanniA
IRNIEERAIANTEALASINIS

ANYSSS Y6




(JSTTR T

h B | | E |

. J [ N— ] | I— b J i

a )

- o

Run Titie:
CALPUFF Application with met data from ISC PCD Met Station#32 1958
Produce table and map-file for peak 1-hr average concentrations

General run control parameters

Starting date: Year ({ISYR)— Nodefault !ISYR = 98 |
Month {ISMO) -- No default !I1SMO = 1 |
Day (ISDY) —-No defauit !11SDY = 1 !
Hour ISHR) — No default 1ISHR = 1 !
Number of hours to process (NHRS) — No default ' NHRS = BTéG !
Species to process (ASPEC) — No default ! ASPEC = NO2 !

Concentration and scaling factors

Layer of concentrations (ILAYER) — Defauft: 1 'ILAYER = 1 !

Scaling factors of the form:  — Defaults; [A= 00 |
X{new) = X{old)*A+B A=00 IB=00 !
(NOT applied if A =B = 0.0) B=00 .

Receptor information

Gridded receptors processed (LG) ? LG =F |
Discrete receptors processed (LD} ? HD =TI
CTSG Complex terrain receptors processed (LCT)?  1LCT=F 1

Visibility Parameters

Background light extinction
{BEXTEK) ~ No default | BEXTBK = 0.0
Percentage of particles affacted by relative humidity
{(RHFRAC) — No default ! RHFRAC =0.0!
Maximum relative humidity (%) used in particle growth eqn.
{RHMAX) — No default ! RHMAX =0.0!

Averaging time and TOP 50 Table contral

User-specified averaging time
(NAVG) —No default | NAVG= 0!

Top 50 table for 1-hr averages

(L1T50) — No default ! L1T50=T !
Top 50 table for 3-hr averages

{L3T50} — No default ! L3T50=F |
Top 50 table for 24-hr averages .

(L24T50) — No default ! L24T50=T !
Top 50 table for NAVG-hr averages

(LNTS0) — Nodefault ! LNTS0=F 1
Top 50 table for length of run averages

(LRTS0) — Nodefault ! LRT50=F !

TOP Table control

Number of values at each receptor
(NTOP} — No defauit [NTOP= 3 !
(NTOP must be <= 4)

Specific ranks of values reported
(ITOP(4) array) - No default ! TOP = 1,2,3 |
(NTOP values must be entered)

Top table for 1-hr averages (L1TOPN) ! L1TOPN=T !
Top table for 3-hr averages (L3TOPN) ! L3TOPN=F !
Top table for 24-hr averages (L24TOPN) !L24TOPN=T !

_ Top table for NAVG-hr averages (LNTOPN) | LNTOPN=F |
Top table for length of run averages (LRAVG) ! LRAVG =F |




Threshold Exceedence control

Counts will be tabulated for each average that
exceeds a specified non-negative threshold.

Default=-1,

Threshold for 1-hr averages {THRESH1) | THRESH1=-1

0!

Threshold for 3-hr averages (THRESH3) | THRESH3=-1.0 |
1.0}
=-1.0

Threshold for 24-hr averages (THRESH24) | THRESH24 =
Threshold for NAVG-hr averages (THRESHN) ! THRESHN !
Output Options
Special Output (LMAP):

Plot files can be created for selected Top-n and Exceedence tables.

They follow a record format of [x,y,val1vai2,...] so that MAPS af

these values can be produced with littie effort. Each type of

data is placed in its own file. The naming convention for these

files is adopted from the Top-N control variables, so that
Top 3-hr values are listed in :L3TOPN.MAP
Length-of-run averages are in : LRAVG.MAP
Exceedences of the 24-hour threshokd are in  : L24EXC MAP

A MAP-file will be created for each control variable setto,

if LMAP is also .

(LMAP) ILMAP =T!

Standard Output to List File:

Output 1-hr averages for selected days (LECH1} 'LECH1 =F!
Output 3-hr averages for selected days (LECH3) !LECH3 =F1
Oultput 24-hr averages for selected days (LECH24) !LECH24 =F!
Output NAVG-hr averages for selected days (LECHN) ! LECHN =F!
Output selected information for debugging (LOEBUG) ! LDEBUG =F 1

Days selected for output IECHO(366}
HECHO = 3660 !
{366 values must be entered}

IEND!

CALPOST Contrel File Input Summary ~——————

Run starting date — year: 98
month: 1
day: 1
Julian day: 1
hour ending(0-23): 1
Run {ength (hours): 8760
Species: NO2

Concentration & scaling factors .
Layer of processed data: 1
(>0 = concentrations, -1 = dry fluxes, -2 = wet fluxes)
Multiplicative scaling factor: 0.0000E+00
Additive scaling factor: 0.06000E+00

Receptor information - :
Gridded receptors processed?: F
Discrete receptors processed?: T
CTSG Complex terrain receptors processed?: F

Visibility parameters
Background light extinction (1/megameters): 0.00
RH-affected particle percentage (%): - 0.000
Max. RH % for particle growth (%) 0.000

Averaging time & TOP 50 table contral
User-specified averaging time (NAVG hours): 0
Top 50 table for 1-hraverages: T

II'_I
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Top 50 table for 3-hr averages: F
Top 50 table for 24-hr averages: T
Top 50 table for NAVG-hr averages: F ;
Top 50 table for length of run averages: F

Top "n" table contral
Number of "top™ values at each receptor: 3
Specific ranks of "top” values reported: 1 2 3

Top "n" table for 1-hr averages: T

Top "n" table for 3-hr averages: F

Top "n" table for 24-hr averages: F
Top "n" table for NAVG-hr averages: F
Top "n" table for length of run averages: F

Threshold Exceedence control
Exceedences of a specified value will be counted for -

Qutput options
Pilot files created: T
Output  1-hr averages for selected days: F
Output  3-hr averages for selected days: F
Output 24-hr averages for selected days: F
Output NAVG-hr averages for selected days: F
Output selected information for debugging: F

Days selected for output tables

0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0020000000 0000000000
0000600000

0000000000 0000000000 0000000000 0000000060 0000000000 0000000000 OCOOCO000CG 000CGO0CO00 0000000000
4000000000

0000000000 C000000000 0000000000 0000000000 0000000000 0000000000 GO0C000000 OCDCCOCOD0 GOOOGO0000
00600000000

0000000000 (000000000 0000000000 0000000000 GCO00Q0000 (000000000 000000

IDENTIFICATION OF PROCESSED MODEL FILE

ISC@PUFF
LAEM CHABANG POWER / SRIRACHA : 1998
NOx concentraion at GLC LCB Power source case

Chemical species names for each layer in model:
NOZ 1 :

INPUT FILES

Default Name UnitNo. File Name and Path

CALPOSTINP 5  C:)\99105\POS98F.NP
MODEL.DAT 4 cmodeNcalpuffipuffagf.dat

OUTPUT FILES

Default Name UnitNo. File Name and Path

CALPOST.LST 7 c\99105\pos9efi.Ist
LITOPN.MAP 11 €:\99105\pos98fih.mas




NON-GRIDDED (DISCRETE) RECEPTOR DATA

XUTM  YUTM Ground
Receptor  Coordinate Coordinate Elevation
No. (km)  (km) {m)

11X= 703., 14435, 0.000! END!
21X = 703.5, 14435, 0.000! END!
31X= 704, 14435, 0.000! IEND!
41X= 7045 14435,  0.000! IEND!
5iX= 705., 14435,  0.000! IEND!
6!X= 7055, 14435, 0.000! IEND!
TiX= 706., 14435, 0.000! 'END!
8!X=  706.5 14435, 0.000! !END!
gi1x= 707., 14435, 0.000! END!
101X= 7075, 14435, 3.000! IEND!
1IX= 708, 14435, 3.000! IEND!
421X= 7085, 14435, 5.000! !END!
131X = 709., 14435, 7.000! 'END!
141X = 7095, 1443.5, 7.000! 'END
151X = 710, 14435, 9.000! END!
161X = 7105, 14435 90000 !END!

171X = 711., 14435, 16.000! !END!
181X = 7115, 14435, 16.000! END!
19IX= 703, 1444, 0.000! 'END!
201X = 7035, 1444,  0.000! '1END!
211X = 704, 1444,  0.000! IEND!
221X = 7045, 1444, 0.000! END!
231X = 705., 1444, 0.0000 SEND!
241%= 7055, 1444, 00000 IEND!
251X = 706., 1444, 0.000! IEND!
26tX= 7065, 1444, 0.000! !END!
271X = 707., 1444,  0.000! END!
28tX = 7075, 1444, 3.000! IEND!
291X = 708., 1444, 3.000! {END!
301X =" TOBS5, 1444, 3.000! IEND!
311X= 709., 1444., 7.000! 1END!
321X = 7095, 1444, 7.0000 'ENDI
331X= 710, 1444., 9.000! 'END!

34!X= 7105, 1444, 9.000! 'END!
351X= 711, 1444, 13.000! 1END!
36IX= 7115, 1444, 16.000! IEND!

7 X= 703, 14445, 0.000! [END!
381X= 7035, 14445, 0000! IEND!
391X= 704., 14445, 0.0000 END!
401X= 7045, 14445,  0.000! !END!
411X = 705., 14445 0.0000 [END!
421X = 7055, 14445 0.000! !END!
X = 706., 14445,  0.000! END!
441X = 7065, 14445, 0.000! END!
451X = 707., 14445, 3.000! END!
461X = 707.5, 1444.5, 3.000! IEND!
471X = 708, 14445,  3.000! 'END!
481X = 7085, 14445, 2.000! IEND!
491X = 708, 14445, 7.000! 1END!
801X = 709.5, 144455,  7.000! 'END!
§i1X= 710, 14445,  9.000! !END!
§21X= 7105, 14445  9.000! IEND!
53tX= 711, 14445, 9,000 JEND!

541X = 7115, 14445  13.000! !END!
A= 703., 1445, 0.000! !END!
§61X=_ 7035, 1445, 0.000' 'END!
X= 704, 1445, 00000 IEND!
) X= 7045, 1445, 0.000! 'END!
£91X = 705, 1445,  0.000! IEND!
601X = 7055, 1445, 0.0001 END!

611X= 706, 1445, 0.000! IEND!
621X= 7065, 1445, 3.000! IEND!
63IX= 707., 1445, 3.000! IEND!
G6alX= 7075, 1445, 3.000! IEND!
e5txX= 708., 1445, 2.000! IEND!
661X = 7085, 1445, 2.000! 'END!
671X = 709., 1445, 7.000! END!
681X= 7095, 1445, 7.000! IEND!
691X = 710, 1445, 7.0000 IEND!

JOIX= 7105, 1445, 11.000! IEND!
71X = 711, 1445, 11.000! 1END!
T21X= 7115, 1445, 13.000! IEND!




LCP : NG USED

LAEM CHABANG POWER / SRIRACHA : 1998

NQx concentraion at GLC LCP source case : NG
Run titte (3 lines)

POINT SQURCE DATA FOR SOURCES WITH CONSTANT EMISSION PARAMETERS

‘ : b c
Source XUTM YUTM Stack Base Stack Exit Exit Bldg. Emission
No. Coordinate Coordinate Height Elevation Diameter Vel. Temp. Dwash Rates
(km) (m) (m) (m) (m) (wSs)({deg.K) (gfs)
= 7055, 1448, 40, 4., 2.76, 25,383.15 0., 10.1011END!
= 7055, 1448.01, 40, 4., 276, 25,383.15, 0, 10.10!IEND!

11X
21X

a
Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

b .
0. = No building downwash modeled, 1. = downwash modeled
NOTE: must be entered as a REAL number (i.e., with decimal paint)

c
1 emission rates must be entered (one for every poliutant).
Enter emission rate of zero for secondary pollutants,

.




ARANKED 1-+HOUR AVERAGE CONCENTRATION VALUES AT EACH DISCRETE RECEPTOR (YEAR,DAY,ENDING HOUR})
RECEPTOR COORDINATES {km) '

703.000

703.500

704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708,000
708.500
708.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704 500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703,500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
705.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
708.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500

1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1443.500
1444.000
1444.000
1444.000
1444.000
1444.000
1444.000
1444.000
1444.000
1444,000
1444.000
1444.000
1444.000
1444.000
1444.000
1444.000
1444.000
1444.600
1444.000

1444.500

1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1444.500
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445.000
1445,500
1445.500

NO2 1

1 RANK
2.2288E-06 (98,120,12)
2 5461E-06 (98,206, 5)
2.7251E-06 (38,206, 5)
3.6204E-06 (98,206, 4)
3.7718E-06 (98,206, 4)
2.9338E-06 (98,163, 3)
2.8631E-06 (98,163, 3)
3.3257E-06 {98,163, 2)
3.4836E-06 (98,163, 2)
3.6554E-06 (98,163, 2)
5.0210E-06 (98,200, 0)
2.3869E-05 (98,200, 0)
3.1639E-05 (98,197, 1)
3.1289E-05 (98,197, 2}
3.3157E-05 (98,201, 1)
3,3137E-05 (98,239, 8)
3.5637E-05 (98,239, 8)
3.3876E-05 (38,198, 3)
2.9516E-06 (98,219, 0)
2.6733E-06 (98,120,12)
2.7022E-06 (98,163, 3)
2.9020E-06 (98,163, 3)
3.8634E-06 (98,206, 4)
4.5481E-06 (98,206, 4)
3.6880E-06 (98,163, 2)
4.7835E-06 (98,163, 2)
5.8241E-06 (98,163, 2)
6.6192E-06 (98,163, 2)
2.0213E-05 (98,200, 0)
3.1455E-05 (98,200, 0)
4.2472E-05 (98,200, 7)
3.9569E-05 (98,154, 7)
3.1850€-05 (98,152, 7)
3.6952E-05 (98,198, 4)
3.4564E-05 (98,163, 1)
3.2941E-05 (98,198, 3)
4.3111E-06 (98,219, 0)
3.9955E-06 (98,219, 0)
3.3266E-06 (98,219, 0)
3.2480E-06 (98,120,12)
3.3877E-06 (98,163, 3)
3.5871E-06 (98,163, 3)
4.2923E-06 (98,163, 2)
6.0731E-06 (98,163, 2)
8.4404E-06 (98,163, 2)
1.0866E-05 (98,163, 2)
2.9803E-05 (98,200, 0)
4.8993E-05 (98,200, 7)
5.7364E-05 (98,200, 7)
4.9218E-05 (98,131, 7)
3.8732E-05 (98,239, 8)
3.9008E-05 (98,164, 7)
3.7263E-05 (98,148, 7)
3.0231E-05 (98,208, 0)
4.7906E-06 (98,120,13)
4.7620E-06 (38,120,13)
4.3398E-06 (98,120,13)
3.9566E-06 (98,120,12)
3.9670E-06 (98,120,12)
4.3213E-06 (98,153, 8)
5.0046E-06 (98,153, 8)
6.4544E-06 (98,163, 2)
9.3576E-06 (98,163, 2)
1.9354E-05 (98,200, 0)
3.5505E-05 (38,200, 7)
5.2086E-05 (98,200, 7)
5.9594E-05 (98,131, 7)
3.6837E-05 (98,164, 7)
3.0705E-05 (98,140, 8)
3.1451E-05 (98,140, 8}
3.5730E-05 (98,148, 7)
3.1275E-05 (98,243, 3)

2 RANK 3 RANK
2 1181E-06 {98,163, 3) 2.1077E-06 (98,120,13)
2.3690E-06 (98,163, 3) 22834E-06 (98,120,12)
2.5538E-06 (98,163, 3) 2.2955E-06 {98,120,12)
2 6956E-06 (98,163, 3) 2.2621E-06 (98,120,12)
2.8265E-06 (98,163, 3) 2.2324E-06 (98,120,12)
2.2484E-06 (98,163,2) 2.1354E-06 (98,206, 4)
2.8476E-06 (98,163,2) 1.7867E-06 (98,120,12)
2 5834E-06 (98,163,3) 1.5638E-06 (98,153, 8)
2.3022E-06 {98,163, 3) 2.1336E-06 (98,159,10)
2.5658E-06 (98,159,10) 2.4762E-06 (98,206, 4)
4.2827E-06 (98,163, 2) 3.8272E-06 (98,206, 4)
7.6979E-06 (98,197, 1) 7.5195E-06 (98,200, 5)

2.3609E-05 (98,200, 4)
3.1163E-05 (98,200, 7)
3.2441E-05 (98,199, 2)
3.0850E-05 (98,152, 7)
3.4121E-05 (98,177, 7)
3.0813E-05 (98,151, 1)

2 1080E-05 (98,197, 2)
2.7244E-05 {98,154, 7)
3.0158E-05 (98,154, 7)
2.6629E-05 (98,143, 8)
3.1341£-05 (98,198, 4)
3.0353E-05 (98,177, 7)

2.6550E-06 (98,120,13) 2.5924E-06 (98,120,12)
2.6241E-06 (98,219, 0) 2.5912E-06 (98,120,13)
2.6978E-06 (98,120,12) 2.4205E-06 (98,120,13)
2 6906E-06 (98,120,12) 2.2187E-06 (98,206, 4)
3.1538E-06 (98,163, 3) 2.6749E-06 (98,120,12)
3.3194E-06 (98,163, 3) 2.7161E-06 {98,163, 2)

3.5651E-06 (98,208, 4) 3.1674E-06 (98,163, 3)

2.8326E-06 {98,163, 3) 2.2577E-06 (98,153, 8)

2.8450E-06 (98,159,10) 2.3618E-06 (98,163, 3)
3.3799E-06 (98,159,10) 2.2715E-06 (98,153, 8)

7.1071E-06 (98,163, 2)
2.2409E-05 (98,200, 4)
3.1527E-05 (98,200, 4)
3.8823E-05 (98,200, 7)
3.1036E-05 (98,143, 7)
3.4542E-06 (98,189, 7)
3.2404E-05 (28,198, 3)
2.8726E-05 (98,163, 1)

4.0339E-06 (98,200, 7)
2.0002E-05 (98,197, 1)
3.0473E-05 (98,154, 7)
3.5536E-05 (98,191, 7)
2.9918E-05 (98,131, 7)
2.9835E-05 (98,239, 8)
3,1269E-05 (98,164, 7)
2.2724E-05 (98,166, 7)

3.4964E-06 (98,120,13) 3.0123E-06 (98,120,12)
3.4360E-06 (98,120,13) 3.1292E-06 (98,120,12)
3.1727E-06 (98,120,12) 3.1696E-06 (98,120,13)
3.0683E-06 (98,163, 3) 2.7672E-06 (98,120,13)
3.2485E-06 (98,120,12) 2.6817E-06 (98,153, 8)
3.1950E-06 (98,153, 8) 3.0092E-06 (98,163, 2)
3.4575E-06 (98,153, 8) 3.3849E-06 (98,206, 4)
4.2266E-06 {98,206, 4) 3.1333E-06 (98,153, 8)
3.6828E-06 (98,159,10) 3.2116E-06 (98,206, 4)

5.7674E-06 (98,200, 0)
2.1127E-05 (98,197, 1)
2.8724E-05 (98,200, 4)
4.8749E-05 (98,131, 7)
3.6182E-05 (98,239, 8)
3.8068E-05 (38,198, 4)
3.3036E-05 (98,163, 1)
3.0578E-05 (98,140, 8)
2.7270E-05 (98,144, 7)

4.3813E-06 (98,159,10)
1.4722E-05 (98,200, 7)
2.5554E-05 (98,197, 1)
3.7494E-05 (98,201, 1)
3.4485E-05 (98,152, 7)
3.4608E-05 (98,177, 7
3.2978E-05 (98,239, 8)
2.9585E-05 (98,198, 3)
2.6783E-05 (98,160, 4)

4.5303E-06 (98,219, 0) 3.4766E-06 (98,120,12)
4.6355E-06 (98,219, 0) 3.9259E-06 (98,206, 4)
4,0933E-06 (98,219, 0) 3.7531E-06 (98,120,12)
3.65965-06 (98,120,13) 3.4438E-06 (98,219, 0)
3.5580E-06 {98,153, 8) 3.4442E-06 (98,163, 3)
3.4351E-06 (98,163, 3) 3.0612E-06 (98,163,2)

4.4292E-06 (98,163, 2) 3.0835E-06 (98,163, 3)

4.3423E-06 (98,153, 8) 3.3009E-06 (98,159,10)
4.6443E-06 (98,159,10) 3.5335E-06 (98,153, 8)

1.2516E-05 (98,163, 2)
3.2928E-05 (98,197, 1)
4.8641E-05 (98,131, 7)
3.2205€-05 {98,189, 7)
3.6646E-05 (98,239, 8)
2.9215E-05 (98,239, 8)
2.8014E-05 (98,179, 7)
2.7990E-05 (98,206, 0)
3.0891E-05 (98,206, 0)

9.0357E-06 (98,200, 7)
2.5166E-05 (98,200, 4)
3.1573E-05 (98,239, 7)
2.9750E-05 (98,152, 7)
3.2310E-05 (98,163, 1)
2.8502E-05 (98,163, 1)
2.8009E-05 (98,206, 0}
2.5530E-05 (98,243, 3)
3.0318E-05 (98,148, 7}

6.5799E-06 (98,120,13) 4.1721E-06 (98,120,12) 4.0092E-06 (98,153, 9)
6.6229E-06 (98,120,13) 4.6550E-06 (98,120,12) 4.4228E-06 (98,153, 8}




73tX=
741X =
751X =
761X =
771X=
781X =
791X=
80!X=
B1IX=
821X =
831X =
841X=
B51X=
B61X=
B71X=
881X=
891X =
901X =
911X =
821X =
931X =
941X =
351X =
96X =
871X =
981X =
991X =
1001X =
1011X =
1021X =
1031X =
1041X =
1051X =
106 1X =
1071X =
1081X =
1091X =
1101X =
111X =
1121X =
131X =
1141X =
151X =
161X =
171X =
1181X =
1191X =
1201X =
1211X =
1221X =
1231X =
1241X =
1251X =
1261X =
1271X =
1281X =
1291X =
1301X =
1311X =
1321X =
1331X =
1341X =
1351 =
1361 X =
1371X =
1381X =
1391X =
1401X =
1411X =
1421X =
1431% =
1441X =
1451X =
146X =
1471X =
1481X =
1481 X =
1501X =
1511X =
1521X =

708.5,
709.,
709 5,
710.,
710.5,
711,
711.5,
703.,
7035,
704.,
7045,
705.,
705 5,
706.,
706.5,
707.,
707 5,
708.,
708.5,
709.,
709.5,
710.,
7105,
711,
7115,

703,

703.5,
704.,
704 5,
705.,
705 5,
706.,
706.5,

14455,
14455,
14455,
1445.5,
14455,
14455,
1445.5,
14455,
14455,
14455,
14455,
14455,
14455,
14455,
1445.5,
1445.5,
14455,
1445.5,
1446,
1446,
1446,
1446.,
1446.,
1446,
1446.,
1448.,
1446,
1446,
1446,
14486,
1446,
14486.,
1446,
1446,
14486.,
1446,

" 1446 5,

1446.5,
1446 5,
1446.5,
1446.5,
1446.5,
14455,
1446.5,
1446.5,
1446.5,
14465,
1446.5,
14465,
1446 5,
1446 5,
1446.5,
1446.5,
1446.5,
1447,
1447,
1447,
1447,
1447.,
1447.,
1447,
1447.,
1447.,
1447.,
1447.,
1447,
1447,
1447,
1447,
1447,
1447.,
1447,
14475,
1447.5,
14475,
14475,
1447.5,
1447.5,
1447.5,
14475,

0.000! iENDI
0.000! 1ENDI
0.000! {END!
0.000! {END!
0.000! IEND!
0.000! !ENDI
2.000! 1END!
3.000! IEND!
3.000! 1END!
2.000! IEND!
2.000! IEND!
28.000! IEND!
28.000! 1END!
11.000! {END!
11.000! 1ENDI

11.000! IEND! -

13.000! 1END!
13.000! ENDI
0.000! IEND!
0.000! IEND!
0.000! IEND!
0.000! 1IEND!
0.000! IEND!
2.000! IEND}
2.000! IEND!
3.000! 1END!
2.000! END!
2.000! (END!
2.000! IEND!

28.000! IENDI! .

28.000! IEND!
28.000! 1END!
12.000! 'END!
12.000! 1IEND!
12.000! 1END!
12.000! IEND!
0.000! 1END!
88.000! 'END!
0.000! IEND!
2.000! END1
2.000! IEND!
2.000! IEND!
4.0001 1END!
4.000! IEND!
2.000f 1END!
2,000t IEND!
28:000! 'END!
28.000! IEND!
28.000! END!
28.000f IEND!
28,0001 1END!
12.0001 IEND!
16.000f IEND!
16.000! 1IEND!
0.000! IEND!
40.000! 1END!
4.000! IEND!
4.000! 1END!
4.000! HEND!
2.000! IEND!
4.000! 'END!
4.000! {END!
4.000! !END!
24.0001 1END!
24.000! [END!
23.000! IEND!
2B.000! TEND!
35.000! 1END!
35.0001 1END!
35.000! {END!
16.000! IEND!
16.000! 'END!
0.000! END!
0.600! iEND!
4.000! ENDI!
4.000! IEND!
4.000! 1END!
4.000f 1END!
4.000! "IEND!
4.0001 TEND!




1751X=
1761 X =
1771X =
1781 X =
1791X =
1801 X =
1811X =
1821 X =
1831X =
1841 X =
185X =
1861 X =
187X =
188X =
1881X =
1961 X =
1911X =
1921 X =

2051X =
2061X =
2071X =
2081X =
2091 X =
2101X =
211X =
2121X =
2131X =
2141X =
2151X =
2161X =
2171X =
2181X =
2191X =
2201X =
2211X =
2221X =
2231X =
2241X =
2251X =
2261X =
2271X =
2281X =
2291% =
2301X =
2311X =
2321X =

707.,

707.8, 7

708.,
708.5,
703.,
709.5,
710.,
7105,
711,
7115,
703.,
7035,
704.,
704.5,
705.,
7055,
706.,
706.5,
707.,
7075,
708.,
7085,
709.,
709.5,
710.,
710.5,
711.,
7118,
703.,
703.5,
704.,
7045,
705.,
705.5,
706.,
706.5,
707.,
707 5,
708.,
708.5,
708.,
709.5,
710.,
710.5,
71,
711.5,
703.,
703.5,
704.,
704.5,
705.,
705.5,
706.,
706.5,
707.,
707.5,
708.,
708.5,
709.,
709.5,
710.,
7105,
711.,
711.5,
703.,
7035,
704.,
704 5,
705.,
705.5,
706.,
706 5,
707.,
7075,
708.,
708.5,
709.,
709.5,
710.,
710.5,

1447.5,
14475,
1447.5,
14475,
1447.5,
1447.5,
1447 5,
1447 5,
1447.5,
1447.5,
1448,
1448,
1448,
1448.,
1448.,
1448.,
1448.,
1448.,
1443.,
1448.,
1448,
1448,
1448,
1448.,
1448.,
1448.,
1448.,
1448.,
1448.5,
14485,
1448.5,
1448 5,
1448.5,
1448.5,
14485,
14485,
1448.5,
1448.5,
1448.5,
14485,
1448.5,
1448.5,
1448.5,
14485,
14485,
14485,
1449,
1449,
1449,
1449.,
1449.,
1449.,
1449.,
1445,
1449,
1449,
1449,
1449.,
1449.,
1449.,
1449,
1448,
1449,
1449,
1449.5,
14495,
1449 5,
1449.5,
1449 5,
14495,
14495,
1449.5,
14495,
14495,
1449 5,
14495,
14495,
1449.5,
14495,
14495,

4.000! END!
24,0000 (END!
24.000! !END!
29.000! IEND!
29.000 !END!
35.000! 1END!
35.000! END!
35.0000 END!
35.000! 1END!
16,000! IEND!
0.000! IEND!
0.000! 'END!
80.000! IENDi
4.000! 'END!
4.000! 1END!
4.0001 IEND!
4.000! 'END!
4.000! 1END!
24,0000 !'END!
24,000t IEND!
24.0001 1END!
29.000! END!
29.000! !END!
40.000! END!
40.0001 1END!
35.000! !END!
35.000! END!
16.000! |END!
0.000f 1END!
0.000! IEND!
40,0000 IEND!
4.000! 'END!
4.000! 1END!
4.000! 'END!
4.000! 'END!
4,000t IEND!
14.000! 'END!
14.000! 'END!
14.000! IEND!
29.000! IEND!
29.0001 1END!
40.0000 'END!
40.000! !END?
40.000! 1END!
40.000! 'END!
40.000! IEND!
0.000! END!
0.000! END!
0.000! 1IEND!
4.0001 {END!
4.000! 1END!
4.000! 'END!
4.000! END!
4.000! 1END!
14.000! 1IEND!
14.000! 'END!
14.000¢ IEND!
28,0001 'END!
40.0006! 1END!
60.000! !END!
60.000! 1END!
40.000! 'END!
40.000! IEND!
25.000! 1END!
0.000! IEND!
0.0000 IEND!
0.000! 'END!
60.000¢ 'END!
14.000! 1END!
14.000! END!
14.0001 1END!
14.000! 'END!
14.0000 1END!
14.000! 1END!
14.0001 1END!
29.000! 'END!
29.000! END!
40.000! END!
60.000! IEND!
60.0001 'END!




2331X=
2341X =
2351X=
236X =
2371X =
2381X=
2391X=
240! X =
2411X=
242X =
2431X =
244X =
2451X =
2461 X =
247X =
2481X =
2491X =
2501X =
2511X~=
2521 X =
2531X=
2541X =
2551 X =
2561 K=
2571X =
258X =
268 1X =
2601X~=
2611X=
2621X =
2631X=
2641X =
265X =
266X =
2671 X=
268! X =
269X =
270t X =
2Nn1x=
2721X =
273X =
2741X=
2751X =
2761 X =
2771 X =
2781X =
27191 X =
280X =
281tX=
2821X =
2831X=
2841X =
2851 X =
2861X=
2871 X=
2881X=
2891 X =
2901 X =
2911 X =
2921 X =
203! X =
2041X=
2951X =
2961 X =
2071X =
2981 X =
291X =
3001X=
TIX=
302iX =
3031 X=
3041 X =
C 305X =
W06 X =
NTIX=
3081X =
391X =
MeIX=
INMIX=
32X =

711,
7118,
703.,
703.5,
704.,
704.5,
705,

"708.5,

706.,
706.5,
707.,
707.5,
708.,
7085,
703,
7085,
710.,
7105,
741,
7115,
703.,
703.5,
704.,
704.5,
708.,
705.5,
708.,
706.5,
707.,
707.5,
708.,
708.5,
709.,
7095,
710.,

7108, .

711.,
7115,
703.,
7035,
704.,
704 5,
705.,
705.5,
706.,
706.5,
707.,
707 5,
708.,
708 5,
708.,
709.5,
710.,
7105,
1.,
711.5,
703.,
7035,
704.,
7045,
705.,
705 5,
706.,
706.5,
707.,
707.5,
708.,
708 5,
709.,
709.5,
710.,
710.5,
711.,
7115,
703.,
7035,
704.,
7045,
705.,
705.5,

1449.5,
1449.5,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,
1450.5,

1450.5,"

1451.,
1451.,
1451.,
1451.,
1451.,
1451.,
1451.,
1451.,
1451.,
1451.,
1451.,
1451.,
1451,
1451.,
1451.,
1451.,
1451.,
1451.,
14515,
1451.5,
1451.5,
1451.5,
1451.5,
1451.5,
1451.5,
1451.5,
1451.5,
14515,
14515,
1451.5,
1451.5,
14515,
1451.5,
1451.5,
1451.5,
1451.5,
1452.,
1452.,
1452.,
1452,
1452.,
1452.,

250001
25.000!

IEND!
IEND!

0.000! IEND!

0.000!

IEND!

0.000 'END!

40.000¢
160.000!
80.000!
80.000!
47 000!
47.000!
47 .000!
47.000!
47.000!
47.000!
47.000
47.000!
47.000!
47.000!
40.000!
©.000!
0.000!
0.000!
0.000!
40.000!
90.000!
20.000!
60.000!
4.000!
47.000!
47 0001
47.000!
47.000!
47.000!
47.000!
47.0001
47.000!
60.0001

IEND! "
IEND!
IEND!
1IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IENDHt
IEND!
IEND!
IEND}
'END!
IEND!
{END!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
{END!
IENDH!

0.000! END!

0.000!

IEND!

0.000! END!

0.000!

IEND!

0.000! IEND!

0.000!

IEND!

4.000! IEND!

40001

IEND!

4.000! 1END!

60.000!
47 0001
40.000!
80.000!
52.0001
47.000!
42.000!
42.000!
42.0001
0.000!
0.q00!
0.000¢
0.000!
0.000!
0.000!
0.000!
4.000!
4.000!
47.000!
47.000!
40.000!
160.000!
52.000!
52.000!
42 0000
42.0001
42.0001
0.000!
0.000!
0.000!
0.000!
0.000!
0.0001

IEND!
IEND!
IEND!
IEND!
{END!
IEND!
H1END!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
{END!
IEND!
IEND!
IEND!
IEND!
1END!
1END!1
IEND!
IEND!
IEND!
IEND!

IEND!

IEND!

IEND!

IEND!

IEND!

IEND!
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3B IX =
3591X=
3601X =
3B1IX=
k21 X=
33X =
641X =
IS =
IEIX=

IE7IX =

J6BIX=
BHIX =
3761 X =
37MIX=
3721X=
73ILX=
741X =
751X =
I/ =
MM X=
IBIA=
371X =
380IX =
3811X=
|21 X =
eIt X=
3841X=
B5IX=
weIX=
87iX=
3831X =
391X =
30IX=
MK =
3921 X =

7065,
707.,
7075,
708.,
708.5,
709.,
708 5,
710.,
7105,
711.,
711.5,
703.,
7035,
704.,
704.5,
705.,
705.5,
706.,
706.5,
707.,
707.5,
708.,
708.5,
709.,
709 5,
710..
7105,
711.,
7115,
703.,
703.5,
704.,
704.5,
705.,
705.5,
706.,
706 5,
707.,
707.5,
708.,
708.5,
709.,
709.5,
710.,
710.5,
711.,
7115,
703.,
703 5,
704.,
704 5,
705.,
7055,
706.,
7065,
707.,
707.5,
708.,
708.5,
709.,
709.5,
710.,
7105,
7i1.,
7115,
703.,
7035,
704.5,
705,
705.5,
706.,
706.5,
707.,
707.5,
708.,
708.5,
709.,
709.5,

1452,
1452,
1452.,
1452,
1452
1452,
1452.,
1452.,
1452,
1452,
1452.,
1452.,
14525,
1452.5,
1452.5,
1452.5,
14525,
1452.5,
1452.5,
1452.5,
1452.5,
1452.5,
14525,
1452.5,
14525,
1452.5,
14525,
1452.5,
14525,
1452.5,
1453,
1453.,
1453.,
1453,,
1453.,
1453,
1453.,
1453,
1453,
1453,
1453.,
1453.,
1453.,
1453.,
1453.,
1453,
1453.,
1453,
1453 5,
1453.5,
1453.5,
14535,
1453.5,
1453.5,
14535,
1453 5,
1453.5,
1453.5,
1453 5,
1453.5,
1453.5,
1453.5,
1453.5,
1453 5,
1453.5,
1453.5,
1454.,
1454,
1454,
1454,
1454.,
1454,
1454,
1454.,
1454.,
1454,
1454,
1454.,
1454,
1454.,

0.000! 1END!
40.000! END!
77.000! 'END!
77.0001 IEND!
77.000! END!
60.000! !END!
40.000! 1END!
68.000! !END!
68.000¢ 'END!
56.000!1 IEND!
3.000! ENDI!
3.000! IEND!
0.000! 'END!
0.000! IEND!
0.000! IEND!
0.000! IEND!
0.000! IEND!
0.000! END!
0.000¢ 1END!
34.000! END!
60.000! IEND!
40.000t '1END!
77.000! END!
60.000! !END!
140.000! END!
68.000! {END!
68.000! IEND!
56.000! 'END!
§6.000! IEND!
3.0000 'END!
0.000! !END!
0.000! !END!
0.co0! {END!
0.0001 1END!
0.000! END!
0.0001 !END!
0.000! !END!
60.000 END!
40.000! {END!
77.000! {END!
62.000! END!
100.000! !END!
100.000! 'END!
68.000¢ END!
68.000! IEND!
56.000! END!
56.000! IEND!
3.000! !END!
0.000! JEND!
0.000! {END!
0.000! 'END!
0.000! 'END!
0.000! 1END!
0.000! END!
0.000! [END!
0.000! 'ENDI
79.000! 'END!
52.000! 'END!
52.000f IEND!
100.000! {END!
120.000! 'END!
100.000! END!
56.0001 'END!
56.000! IEND!
56.000! {END!
54.000! END!
0.000! 'END!
0.000" IEND!
0.000! 'END!
0.000! !END!
0.000! 'END!
0.000! 1END!
0.000! END!
0.000! 'END!
0.000! 1END!
52.000! IEND!
52.000! 'END!
80.000! IEND!
120.000! 1END!
60.000! 1END!




3931X=
394X =
3951X=
3961X=
3971X =
3981X =
399X =
4001X=
4011X =
402X =
4031X =
404 1X =
4051X =
406X =
4071X=
4081X =
4091X =
4101X =
411X =
4121X =
4131X =
4141X =
4151X =
4161X =
4171X =
481X =
4191X =
4201X =
4211X =
4221 =
4231X =
4241% =
4251X =
4261X =
4271X =
4281X =
4291% =
430X =
4311X =
4321X =
4331X =
4341X =
4351X =
4361X =
4371X =
438X =
4391X =
4401X =
4411X =
4421 X =
4431X =
441X =
451X =
461X =
471X =
4481X =
4491X =
450 1X =
4511X =
4521% =
4531X =
4541X =
4551X =
4561X =
4571 X =
4581X =
4591X =
480X =
4611X=

70,
7105,
714.,
711.5,
703.,
7035,
704.,
704 5,
705.,
705.5,
706.,
706.5,
707.,
707.5,
708.,
708 5,
709.,
7095,
710.,
710.5,
711,
711.5,
703.,
703.5,
704.,
7045,
705.,
705.5,
706.,
706.5,
707.,
707.5,
708.,
708.5,
709.,
709.5,
710.,
710.5,
711.,
7115,
703,
703.5,
704.,
704.5,
705.,
705 5,
706.,
706.5,
707.,

704.5,
705.,
705.5,
706.,
706.5,
707.,
707 5,
708,
7085,
708,
709 5,
710.,
7105,
711,
7115,
703.,
703.5,
704.,
704 5,

1454,
1454.,
1454,,
1454.,
14545,
1454 5,
1454.5,
1454 5,
1454 5,
1454 5,
14545,
14545,
1454.5,
1454.5,
1454.5,
1454 5,
14545,
1454.5,
1454.5,
14545,
1454.5,
1454.5,
1455.,
1455,
1455,
1455,
1455.,
1485,
1455.,
1455,
1455.,
1455,
1455,,
1455,
1455,
1455,
1458,
1455,
1455.,
1455,
1455.5,
14555,
14555,
1455.5,
1455.5,
1455.5,
1455.5,
14555,
1455.5,
145535,
1455.5,
14555,
1455.5,
1455 5,
145535,
1455.5,
1455.5,
1455.5,
1458,
1456,
1458.,
1456,
1456.,
1456,
1456.,
1456,
1456.,
1456,
1456.,
1456,
1456,
1456.,
1456.,
1456,
1456,
1456.,
1456.5,
1456.5,
1456.5,
1456.5,

56.000! 'END!
56.000! 'END!

56.0000 END!

54.000! IEND!
0.000! 1ENDI
0.000! END!
0.000! IENDY
0.000! !END!
0.000! END!
0.000! 1END!
0.000! !END!
0.000f END!
0.000! IEND!
39.000! END!
35.000! IEND!
39.000! IEND!
100.000! IEND!
80.000! IEND!
16.000! END!
16.000¢ 1END!
52.000! IEND!
52.000! 'END!
0.000! 1END!
0.000! IEND! .
0.000! IENDE
0.000! JEND!
0.000! 1END!
0.0001 IEND!
0.000! 1END!
0.000! 1END!
0.000! 1END!
0.0001 IEND!
39.000! IEND!
39.000! 'END!
80.000! IEND!
16.000! IEND!
16.0001 END!
16.000! END!
16.000! 1END!
52.000! END!
C.000! 1END!
0.000! 'ENDI
0.000! IEND!
0.000! END!
0.000! [END!
0.000! 1END!
0.000! 1END!
0.000! END!
0.000! 'END!
0.000! END!
0.000! IEND!
32.000! 'END!
32.0001 IEND!
20.000! 1END!
16.000! JEND!
16.000! IEND!
16.000! 1END!
52.000! 1END!
0.060! {END!
0.000! 1END!
0.000! 1END!
0.060! !END!
0.000! {END!
0.000! 1END!
0.000! !END!
0.000! IEND!
0.000! !END!
0.000! 1END!
0.000! IEND!
0.0001 TEND!
12.000! IEND!
12.000! IEND!
12.000¢ 1END!
12.0001 1END!
12.000! END!
12.000! !END!
0.000! (END!
0.000! {END!
0.000! 'END!
0.000! IEND!
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4731X = 705,
4741X= 7055,
4751X= 706,
4761X= 7065,
4771 X = 707.,
4781 X = 7075,
4791X= 708,
4801X = 7085,
4811X= 709,
4821X= 7095,
4831X= 710,
4841X= 71035,
4851X= 711,
4861X= 7115,
4871X= 703,
4881X= 7035,
4891X = 704,
4301X= 7045,
4911X=  705.,
492tX= 7055,
493tX= 706,
4941X = 706.5,
4951X=  707.,
4961X= 7075,
4971X= 708,
4981X= 7085,
4991X= 708,
5001X =  709.5,
5011X= 710,
5021X= 7105,
5031X= 711,

504! X = 711.5,

505X = 708.4,
5061 X = 706.,
507X = 707 2,
808iX= 704,
509! X = 708.5,
510X = 708.,
S111X= 710,
5121 X= 708.,
BiaiX = 708.2,
5141 X = 709.5,
5161 X = 708.5,
5161 X = 707.278,
517X = 708.125,
5181X =

1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
14565,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1457.,
1457.,
1457.,
1457.,
1457,
1457,
1457,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457,
1457.,
1457.,
1457.,
1457,
1451.4,
1451.,
1449.3,
1446.5,
14455,
1450.75,
1450.12,
1448.5,
1447,
1451.5,
1451,

1446.09,
1449.514,
705.499, 1447.829,

0.000¢
0.000!
0.000!
0.000!
0.000!
0.000!
0.000¢
0.000!
0.000!

‘END!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!

12.000! 'END!

12.000!

12.000!

{END!
IEND!

12.000! JEND!

36.000!

0.000¢
0.000!
0.co00!
0.000!
0.000!
0.000!
0.000!
0.000!
0.000!
0.000!
0.000!
0.0001
0.000!

12.000!

12.000!

12.000!

12.000!

36.000!

IEND!
IEND!
IEND?
IEND!
IEND!
IEND!
IEND!
1IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!
IEND!

40.000! 'END!

0.000!

END!

10.00¢! 1END!

0.000!

IEND!

28.000t IEND!
20.000! END!
42.000! END!

24.000!

6.000!

IEND!
IEND!

42.000! 'END!

20.000!

IEND!

20.000! !END!

20.000! END!
20.000! 1END!

Data for each receptar are freated as a separate input subgroup
and therefore must end with an input group terminator.




NO2

1

TOP-50 1-HOUR AVERAGE CONGCENTRATION VALUES

YEAR DAY HOUR(0-23) RECEPTOR TYPE CONCENTRATION COORDINATES (km)

98
a8
98
98
28
g8
98
98
88
98
98
98
98
88
98
a8
98
98
a8
98
5]
98
28
o8
98
28
98
98
28

- 98

88
98
98
98
98
g8
98
98
a8
98
98
28
98
98
98
98
88
98
98
98

208
345
134
315
324
324
208
315
341
315
315
341
326
286
341
315
341
148
326
326
260
245
286
330
245
200
315
324
144
291
243
291
245
344
120
315
134
131
148
341
340
146
274
315
345
286
345
198
326
344

8
19

~J

19
19
19
8
19
18
19
19
198
19
19
19
19
19
7
19
19
7
1
19
19
1
7
19
19
7
19
3
19
1
19
12
19
7
7
7
19
19
7
7
19
19
19
19
3
19
19

(0,238) D 1.1449E-04

(0.

314) D 9.4860E-05

(0,138) D 9.4130E-05

(o,
(a,
(0!
(o

ocoooo

pooeL

T s e, o, g, g, s, e g,

ool

281} D 9.0295E-05
195) D 8.9273E-05
194) D 8.9078E-05

257) D 8.3711E-05

505) D 8.1232E-05
262) D 7.8569E-05
262) D 7.7920E-05
299} D 7.7000E-05
505) D 7.4912E-05

264) D 7.4867E-05
244) D 7.4689E-05
300) D 7.2643E-05
300) D 7.2037E-05
281) D 7.2032E-05
154) D 7.1661E-05
283) D 7.0459E-05
282) D 7.0451E-05
140) D 7.0341E-05
157) D 6.9599E-05

264) D 6.8924E-05
315) D 6.6025E-05
40) D 6.5569E-05

1
516) D  6.5096E-05

318) D  6.4844E-05
196) D 6.4754E-D5

(0.172) D 6.3082E-05

247) D 6.2286E-05

(0,120) D 6.2156E-05

264) D 6.1967E-05

{0,179) D 6.1756E-G5

o,
0,
0

0

0,
0

+

335) D 6.1658E-05
148) D 6.1478E-05
243) D 6.1191E-05

0,121) D 6.0314E-05

85) D 5.9477E-05
299) D 5.9272F-05
299) D 5.8860E-05
92) D 5.8845E-05
3 5.8775E-05
§.8733E-05
5.8494E-05
5.8369E-05
5.8241E-05
85) D  5.8094E-05
245D 57911605
353) D 5.7884E-05

voooP

704.500 1450.000
706.500 1452.000
708.500 1447.000
708,000 1451.000
710.000 1448.500
709.500 1448.500
705.000 1450.500
708.400 1451.400
707.500 1450.500
707.500 1450.500
708.000 1451.500
708.400 1451.400
708.500 1450.500
707.500 1450.000
708.500 1451.500
708.500 1451.500
708.000 1451.000
707,500 1447.500
708.000 1451.000
708.500 1451.000
709.500 1447.000
709.000 1447.500
708.500 1450.500
707.000 1452.000
709.500 1447.000
707.278 1446.090
708.500 1452.000
710.500 1448.500
707.500 1448.000
705.000 1450.000
708.500 1446.500
708.500 1450.500
711.000 1448.000
708.000 1452.500
704.500 1447.500
707.000 1450.000
709.000 1446.500
709.000 1445.000
709.000 1445.500
708.000 1451.500
708.000 1451.500
708.500 1448.500
708.500 1447.000
709.000 1452.500
706.500 1452.500
709.500 1452.000
707.000 1453.500
709.000 1445500
708.000 1450.000
708.000 1453.000

U



75

77
78
79
80
81
82
83

85
86
87
88
89
S0
91
92
93
94
95
86
87
98
99
100
101
102
103
104
105
106
107
108
108
110

11

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
148
147

148
149
150
151
152
153

704.000

1445.500

704.500 1445.500

705.000
705.500
706.000
706.500
707.000
707 .500
708.000
708500
709.000
709.500
710.000
710.500
711,000
711.500
703.000
703.500
704.000
704 500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708,500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703,500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711,000
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000

1445.500
1445.500
1445.500
1445.500
1445,500
1445.500
1445.500
1445.500
1445.500
1445.500
1445.500
1445.500
1445.500
1445.500
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.000
1446.500
1446.500
1446.500
1445.500
1446.500
1446.500
1446.500
1446.500
1446.500
1446.500
1446.500
1446.500
1446.500
1446.500
1446.500
1446.500
1446.500
1446.500
1447.000
1447.000
1447.000
1447.000
1447.000
1447.000
1447.000
1447.000
1447.000
1447000
1447.000
1447.000
1447.000
1447.000
1447.000
1447.000
1447.000
1447.000
1447.500
1447.500
1447.500
1447.500
1447.500
1447.500
1447.500
1447.500
1447.500

5.9802E-06 (98,120,13) 5.1471E-06 (98,120,12) 4.B757E-06 (98,153, 8)
5.4033E-06 (98,120,12) 4.8881E-06 (98,120,13) 4.7914E-06 (98,153, &)

4.6173E-06 (98,120,12)
5.6373E-06 (98,153, 8)
7.8312E-06 (98,153, B)
6.8151E-06 (98,153, 8)
7.5857E-06 {98,163, 2)
3.6560E-05 (98,200, 7)
4.7886€-05 (98,131, 7)
5.6215E-05 (98,189, 7)
5.9477E-05 (98,148, 7)
3.7330E-05 (98,179, 7)
3.4031E-05 (98,144, 7)
3.3159E-05 (98,263, 0)
3.2737E-05 (98,195, 7)
3.1201E-05 {98,148, 7}
8.5767E-06 (98,120,13)
8.7229E-06 (98,120,13)
8.6870E-06 {98,120,12)
7.5479E-06 (98,120,12)
5.6123E-06 (98,153, 8)
6.9995E-06 (98,153, 8)
1.1850E-05 (98,153, 8)
1.3071E-05 {98,153, 7)
2.1334E-05 (98,153, 7)
5.6554E-05 (98,131, 7)
5.0001E-05 (98,131, 7)
5.6872E-05 (98,198, 3)
5.0429E-05 (98,148, 7)
4.3459E-05 (98,243, 3)
3.8250E-05 (98,163, 7}
4.0363E-05 (98,144, 7)
5.0143E-05 (98,134,7)
4.2679E-05 (38,134, 7}
1.7533E-05 (98,206, 8)

4.3617E-06 (98,153, 8)
3.0066E-06 (98,163, 3)
4.0435E-06 (98,163, 2}
5 6156E-06 (98,163, 2)
7.1214E-06 (98,200, 0)
2.2623E-05 (98,197, 1)
4 7300E-05 (98,200, 7)
5.4910E-05 (98,131, 7)
5 8094E-05 (98,198, 3)
3 5956E-05 (98,140, 8)
3.3535E-05 (98,140, 8)
3.2391E-05 (98,195, 7}
2.8763E-05 (98,243, 3)
2.6930E-05 (98,190, 7)
8.3884E-06 {98, 30, 8)

3.7215E-06 (98,120,13)

2.8795E-06 (98,163, 2)
2.7347E-06 (98,159,11)
4.4527E-06 (98,159,10)
6.0939E-06 (98,159,10)
1.7728E-05 {98,200, 4)
2.9336E-05 (98,199, 1)
5.4460E-05 (98,143, 7}
5.7693E-05 (98,163, 1)
3.4911E-05 (98,153, 7)
2,.8927E-05 (98,249, 2)
3.0017€-05 (98,157, 7)
2.8749E-05 (98,190, 7)
2.6442E-05 (98,134, 7)
6.0738E-06 (98,153, 9)

7.0585E-06 (98,120,12) 6.4988E-06 (98,153, 8)
7.8347E-06 (98,120,13) 7.4080E-06 (98,153, 8)

7.2914E-06 (98,153, 8)
4 5887E-06 (98,120,13)
3.7069E-06 (98,159,11)
5.0873E-06 (98,153, 7)
1.0613E-05 (98,153, 8)
1.1857€E-05 (98,197, 1)
5,2592E-05 (98,200, 7)
2.8004E-05 (98,164, 7)
4.9200E-05 (98,166, 7)
4.7856E-05 (98,179, 7)
4.1646E-05 (98,195, 7)
3.4760E-05 (98,195, 7)
3.3071E-05 (98,134, 7)
3.4451E-05 (98,142, 7)
3,1456E-05 (98,210, 8}
1.4909E-05 {98,150, 7)

6.2650E-06 (98,120,13)
4.4494E-06 (98,120,12)
3.2317E-06 (98,120,13)
3.8718E-06 (98,159,11)
6.9395E-06 (98,159,10)
1.0850E-05 (98,200, 7)

2.7296E-05 (98,156, 7)
2.7828E-05 (98,156, 7)
4.7914E-05 (98,241, 1)
3.4264E-05 (98,190, 7)
4.0979E-05 (98,263, 0)
3.0358E-05 (98,263, 0)
2.8672E-05 (98,162, 7)
2.9152E-05 (98,274, 7}
2.9798E-05 (98,142, 7)
1.1772E-05 (98,207, 1)

4.9526E-05 (98, 30, 0) 4.2527E-05 (98, 30, 1) 4.2471E-05 (98, 29,23)

1.6573E-05 (98,120,12) 1.2003E-05 (98,153, 8) 1.0471E-05 (98,107,14)
1.4909E-05 (98.120,12) 1.3388E-05 (98,153, 8) 7.3578E-06 (98,120,13)
8.2198E-06 (98,153,7) 8.1728E-06 {98,153,8) 5.2680E-06 (98,120,13)

7.5857E-06 (98,153, 8)
1.1344E-05 (98,153, 8)
1.5661E-05 (98,153, 7)
2.7990E-05 {98,153, 7)
3.7694E-05 (98,153, 7)
5.7404E-05 (98,153, 7)
6.2156E-05 (98,243, 3)
6.0314E-05 (98,134, 7)
5.0425E-05 (98,274, 7)
5.0222E-05 (98,274, 7)
5.7765E-05 (98,134, 7)
4.6404E-05 (98,260, 7)
4.2596E-05 (98,260, 7)
2.3100E-05 (98,206, 8)
5.0744E-05 (38,208, 8)

3 1450E-05 (98,120,12) 1.7503E-05 (98,107,14) 1.7281E-05 {98,199,14)
3.6142E-05 (98,120,12) 1.8067E-05 (98,153, 8) 1.6942E-05 (98,107,186}

7.4567E-06 (98,153, 7}
8.0676E-06 {98,153, 7)

4.3786E-06 (98,159,11)
6.7511E-06 (98,159, 9)

1.2485E-05 (98,159,10) 1.0939E-05 {98,159, 9)
1.3853E-05 (98,159,10) 1.0909E-05 (98,159, 9)

3.0277E-05 {98,164, 7)
3.9864E-05 (98,179, 7)
4.7918E-05 (98,144, 7)
4.7091E-05 (98,243, 3}
4.8770E-05 (38,134, 7)
4.3319E-05 (98,134, 7)
3.9553E-05 (98,138, 7)
4.2688E-05 (98,134, 7)
3.9273E-05 (98,238, 0)
1.7046E-05 (98,222, 8)

2.1162E-05 (98,131, 7)
3.9806E-05 (98,206, 0)
4.5588E-05 (98,206, 0)
4.1682E-05 (98 208, 0)
4.6428E-05 (98,142, 7)
4.1780E-05 (98,210, 8)
3.0119E-05 (98,260, 7)
4.2363E-05 (98,138, 7)
2.5225€-05 (98,162, 7)
1.6365E-05 (98,298,18)

4.4759E-05 (98,172,19) 4.3525E-05 (98,148,20)

2.5313E-05 {98,153, 7) 1.3039E-05 (98,120,12) 9.4024E-06 {98,153, 8}
3.7651E-05 (98,153,7) 5.2275E-06 (98,152, 9) 4.8473E-06 (98,153, 8)
43741E-05 (98,153,7) 1.6009E-05 (98,159, 9) 1.2363E-05 (98, 87,11)
3.3819E-05 (98,153, 7) 1.9632E-05 (98,159,10) 1.7475E-05 (98,1589, 9)

1.6363E-05 (98,159,10) 1.2058E-05 (98,158, 9) 1.0572E-05 {(98,273,10)

5.4196E-05 (98,148, 7)
5.5005E-05 (98,163, 7)
9.4130E-05 (98,134, 7)
5.6158E-05 (98,144, 7)
7.0341E-05 {98,260, 7)
5.6313E-05 (98,245, 2)
4.4813E-05 (98,211, 1)
3.5112E-05 (98,162, 7)
3.4826E-05 (98,162, 7)

3.5139E-05 (98,205, 8)
3.9142E-05 (98,134, 7)
5.8775E-05 (98,274, 7)
5.0833E-05 (98,134, 7)
6.5569E-05 (98,245, 1)
5.1531E-05 (98,260, 7)
4.2207E-05 (98,138, 7)
3.4980E-05 (98,211, 1)
2.8785E-05 (98,211, 1)

1.7369E-05 (98,163, 7)
3.4254E-05 (98,142, 7)
4.4923E-05 (98,165, 7)
4.8707E-05 (98,274, 7)
5.0818E-05 (98,138, 7)
4.6324E-05 (98,138, 7)
3.7804E-05 (98,278, 3)
2.9601E-05 (98,152, 0}
2.7374E-05 (98,152, 0)

1.4235E-05 (98,228,16) 1.1107E-05 (98,218,9) 1.0403E-05 (98,212,13)
1.9069E-05 (98.120,12) 1.5151E-05 (98,228,16) 1.5122E-05 (98,199,13)
3.9163E-05 (98,120,12) 2.5452E-05 (98,199,13) 2.3085E-05 (98,199,14)
6.1478E-05 (98,120,12) 3.1534E-05 (98,106,13) 3.1115E-05 (98,107,13)
2.8979E-05 (98,120,12) 1.8395E-05 (98,146,15)  1.7415E-05 (98,148, 9)
1.9788E-05 (98,153, 7) 5.1370E-06 (98,176, 9) 4.6063E-06 (98,152, 9)
2.0831E-05 (98,153, 7) 2.0018E-05 (98, 33,12) 1.8516E-05 (98, 87,13)
2.6405E-05 (98, 87,13) 2.6219E-05 (98,273,10) 2.4680E-05 (98,260, 9)
2.1205E-05 (98.273,10) 1.6700E-05 (98,260,9) 1.5498E-05 (98,279,12)

. e
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154
185
156
157
158
169
160
161
162
163
164
165
166
167
168
169
170
i
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
180
19
182
193
184
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
21
212
213
214
215
216
217
218
219
220

223
224
225
226
227
228
229
230
231
232

707.500
708.000

" 708.500

709.000
708.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500-
704.000
704.500
705.000
705.5¢0
706.000
706.500
707.000
707.500
708.000
708.500
708.000
709.500
710.000
710.500

1447.500
1447.500
1447.500
1447.500
1447.500
1447 500
1447.500
1447.500
1447.500
1448.000
1448.000
1448.000
1448,000
1448.000
1448.000
1448.000
1448,000
1448.000
1448.000
1448.000
1448.000
1443.000
1448.000
1448.000
1448.000
1448.000
1448.000
1448 500
1448500
1448.500
1448.500
1448 500
1448.500
1448.500
1448 500
1448.500
1448500
1448.500
1448.500
1448.500
1448.500
1448.500
1448.500
1448.500
1448.500
1449.000
1449.000
1449,000
1449.000
1449,000
1449.000
1449.000
1449.000
1449.000
1448.000
1449.000
1449,000
1449,000
1449.000
1449.000
1449.000
1449.000
1449.000
1449,500
1449.500
1449.500
1449.500
1449.500
1449.500
1449,500
1449.500
1449.500
1449.500
1449.500
1449500
1449.500
1449.500
1448.500
1449.500

7.1661E-05 (98,148, 7)
5.1975E-05 (98,213, 8)
5.2886E-05 (38,226, 8)
6.9599E-05 (98,245, 1)
4.8567E-05 (98,238, 0)
5.5489E-05 (98,171, 2)
5.7545E-05 (98,171, 2)
4.7396E-05 (38,171, 2)
4.3677E-05 (38,245, 1)

4.7499E-05 (98,144,7) 3.4263E-05 (98,260, 7)
4.2243E-05 (98,260, 7) 3.8205E-05 (98,163, 7)

4.7413E-05 (98,163, 7) 4.1558E-05 (98,291 .20)
4.4280E-05 (98,291,20) 4.0400E-05 (98,226, 8)
4.0912E-05 (98,281,19) 3.8111E-05 (98,171, 2)
4.7791E-05 (98,183, 6) 3.9820E-05 (98,281,19)
3.8088E-05 (98,226, 8) 3.3370E-05 (98.222.22)
3.7837E-05 (98,245, 1) 3.3186E-05 (98.210.21)
2.7423E-05 (98,171,2) 1.8166E-05 (98,278, 3) .

3.4018E-05 (98, 33, 8) 1.7275E-05 (98,219, 8) 1.3953E-05 (98,172,11)
1.3690E-05 (98,172,11) 1.3138E-05 (98,120,12) 1.3097E-05 (38,200,11)
4.3251E-05 (98,207,19) 4.1791E-05 (98,163,19) 3.6153E-05 (98,225,19)
3.2771E-05 (98,274,11) 3.1534E-05 (98,197,12} 3.0397E-05 (98,173,16)
2.5823E-05 (98, 29,11) 1.9625E-05 (93, 30,10) 1.3865E-05 (98,234,14)
6.7306E-06 (98,176, 9) 5.0033E-06 {(98,154,9) 4.7019E-06 (92,144, 8)
2.5368E-05 (98, 20,15) 1.0489E-05 (98, 40,14) 1.0006E-05 (98,359,11)
3.1976E-05 (98, 83,13) 3.0369E-05 (98:279,12) 2.7604E-05 (98,279,13)
4.0S37E-05 (98,253,23) 2.2099E-05 {98,279,13) 2.1548E-05 (58,225,10)
6.3082E-05 (98,144,7) 4.8632E-05 (98,148,7) 1.7427E-05 (98,227, 1)
4.1195E-05 (98,146, 7) 4.0887E-05 (98,183, 6) 3.7513E-05 (98,148, 7)
4.4085E-05 (98,158, 7) 4.3619E-05 (98,291,19) 3.3891E-05 (98,291,20)
4.4216E-05 (98,158, 7) 3.5909E-05 (98,291,20) 3.3891E-05 (98,213, 8)
4.0332E-05 {98,174,23) 3.9665E-05 (98,278, 3) 3.3105E-05 (98,156, 3)
5.5459E-05 (98,146, 7) 3.9304E-05 (98,174,23) 3.7102E-05 (98,278, 3)
5.4280E-05 (98,183, 6) 4.4550E-05 (98,146, 7) 3.3509E-05 (98,245, 1)
6.1756E-05 (8,245, 1) 2.9764E-05 (98,174,23) 2.5158E-05 (98,156, 3)
2.1604E-05 (98,245, 1) 1.5370E-05 (92,139, 3) 1.4134E-05 (98,243, 7)
3.5125E-05 (98, 33,8) 1.4941E-05(98,161,7) 1.2545E-05 (98, 93, 8)
14940E-05 (98,291,15) 1.4924E-05 (98, 93, 8) 1.4452E-05 (98,173,11)
3.2902E-05 (98,164,19) 3.2266E-05 (98,150,19) 3.1895E-05 (38,225,18)
3.5119E-05 (98,291,15) 2.6523E-05 (98,281,13) 2.4541E-05 (98.236.11)
2.3446E-05 (98,240,15) 2.3057E-05 (98,241,14) 2.2765E-05 (98.241.13)
1.8228E-05 (38, 21,10) 1.7894E-05 (98,240,12) 1.7475E-05 (98,240,11)
2.8489E-05 (98,253,23) 2.3024E-05 (98, 60,14) 2.2954E-05 (98, 60,12)
3.6688E-05 (98, 78,13) 3.0850E-05 (98,277,10) 3.0755E-05 (98, 82,13)
2.9599E-05 (98, 78,13) 2.2965E-05 (98,272,11) 2.2507E-05 (98.279,13)
2.6774E-05 (98,148, 7) 2.3300E-05 (98,291,19) 2.0706E-05 (98,144, 7)
4.0055E-05 (98,144, 7) 3.6351E-05 (98,148,7) 3.3588E-05 (98,158, 7)
5.8845E-05 (98,146, 7) 4.4173E-05 {98,183, 6) 3.5051E-05 (98,228, 7)
5.5891E-05 (98,146, 7) 4.1285E-05 (98,324,13) 3.6810E-05 (98,228, 7)
8.9078E-05 (98,324,19) 3.4272E-05 (98,146, 7) 2.8255E.05 (98,227, 1)
8.9273E-05 (98,324,19) 5.1191E-05 (98,324,20) 3.3556E-05 (98,146, 7)
6.4754E-05 (98,324,19) 5.3170E-05 (98,146, 7) 4.7418E-05 (98,324,20)
5.5849E-05 (98,324,19) 5.0009E-05 (98,146, 7) 4.0825E-05 (98,183, 6)
4.9751E-05 (98,324,19) 3.1297E-05 (98,146, 7) 2.7447E-05 (98,139, 3)
3.9158E-05 (98, 94, 8)  2.2894E-05 (98, 31, 8) 1.4098E-05 (98, 38, 8)
1.6744E-05 (98, 92,9) 1.3919E-05 (98, 93,8) 1.3822E-05 (98,201,13)
2.0789E-05 (98,291,15) 1.6241E-05 (98,261,14) 1.5912E-05 (98,323,15)
2.1785E-05 (98,261,14) 2.0378E-05 (98,261,13) 1.5306E-05 {98,291.15)
2.9474E-05(98,261,13) 2.7847E-05 (98,238,11) 2.3160E-05 (98,197.11)
3.0325E-05 (98,261, 9) 2.8077E-05 (98,261,12) 2.2927E-05 (98, 41,10)

2.9798E-05 (98,261, 9)
3.1567E-05 (98, 78,11)
2.9280E-05 (98, 78,13)
2.3489E-05 (98,154, 0)
2.8534E-05 (98,159, 7)
5.4547E-05 (98,183, 6)
4.5178E-05 (98,228, 7)
4. 6274E-05 (98,228, 7)
5.5639E-05 (98,158, 7)
4.0417E-05 (98,158, 7)
3.5230E-05 (98,224, 0)

2.2048E-05 (98,249,23) 2.1181E-05

2.8375E-05 (98, 19,11} 2.7811E-05 (98, 25,10)
2.7542E-05 (98, 80,16} 2.5682E-05 (98, 80,15)
2.1531E-05 (98, 82,14) 1.9920E-05 (98, 78,11)
1.9452E-06 (98,291,19) 1.6648E-05 (98, 78,13)
2.2500E-05 (98,148, 7) 2.1144E-05 (98,164, 0)
4.0112E-05 (98,159, 7) 3.6127E-05 (98,243, 6)
3.8572E-05 (98,243, 6) 2.3974E-05 (98,159, 6)
3.8634E-05 (98,285,20) 3.6484E-05 (98,291,20)
4.7846E-05 (98,291,20) 4.1084E-05 (98,290,20)
3.3099E-05 (98,224, 0) 3.1155E-05 (98,290,20)
2.6555E-05 (98,163,22) 2.4893E-05 (98,273, 4)
(98,180,7) 2.1148E-05 (98,324,19)

3.4686E-05 (98, 3,8) 2.3150E-05 (98, 5, 8) 2.1540E-05 (98,253, 7)
4.0266E-05 (98, S, 8) 2.4216E-05 (98,37,8) 1.6727E-05 (98,253, 7)
1.8427E-05 (98, 37, 8) 1.5873E-05 (98,261,14) 1.5659E-05 (98,143 ,21)
4.8646E-05 (98,150,21) 4.6240E-05 (98,170,2) 4.5028E-05 (98, 20, 6)

3.0351E-05 (98,240,21) 2.1087E-05 (98,261,10) 1.8518E-05 (98,261,11)
2.8146E-05 (98,240,21) 2.1156E-05 (98,261, 9) 2.0001E-05 (98,261,12)
2.4328E-05 (98,261, 9) 1.6602E-05 (98,275,11) 1.6217E-05 (98.261,12)
22177E-05 (98,154, 0) 1.8604E-05 (98, 78,11) 1.7251E-05 (98,183, 1)
1.7970E-05 (98,154, 0) 1.7426E-05 (98,102,17) 1.7000E-05 (98, 78,13)
1.7879E-05 (98, 92,15) 1.3572E-05 (98, 78,13) 1.3287E-05-(98,276,10)
1.6012E-05 (98, 92,15} 1.2976E-05 (98,183, 1) 1.1462E-05 (98, 13,12)
2.2819E-05 (98, 25,19) 2.1000E-05 (98,205,.21) 1.9021E-05 (98,178,22)
2.6467E-05 (98,159, 7) 2.5739E-05 (98,291,19) 2.2454E-05 (98,179,22)
4.8957E-05 (98,291,19) 3.5855E-05 (98,228,7) 3.2316E-05 (98,185,19)
5.0814E-05 (98,159, 7) 5.0131E-05 (98,228,7) 4.2262E-05 (98,159, 6)
5.5440E-05 (98,228, 7) 4.4570E-05 (98,159, 6) 3.7044E-05 (98,159, 7)




233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
262
253
264
256
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
27
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

301
302
303
304
305
306
ao7
308
308
310
311

711.0600
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711,500
703.000
703,500
704,000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709,500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000
705,500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000

1449.500
1449.500
1450.000
1450.000
1450.000
1450.000
1450.000
1450.000
1450.000
1450.000
1450.000
1450.000
1450.000
1456.000
1450.000
1450.000
1450.000
1450.000
1450.000
1450.000
1450.500
1450.500
1450.500
1450.500
1450.500
1450.500
1450.500
1450.500
1450,500
1450.500
1450.500
1450.500
1450,500
1450.500
1450.500
1450.500
1450.500
1450.500
1451.000
1451,000
1451,000
1451.000
1451.000
1451.600
1451.000
1451.000
1451.000
1451.000
1451.000
1451.000
1451.000
1451.000
1451.000
1451.000
1451.000
1451.000
1451.500
1451.500
1451.500
1451.500
1451.500
1451.500
1451.500
1451.600
1451.500
1451.500
1451.500
1451.500
14561.500
1451.500
1451.500
1451.500
1451.500
1451.500
1452.000
1452.000
1452.000
1452.000
1452.000

3.4622E-05 (98,223, 7) 2.6479E-05 (98,180,7) 2.2136E-05 (98,250, 0)
2.1614E-05 (98,180,7) 1.8112E-05 (98,250, 0) 1.7548E-05 (98,228, 7)
2.9462E-05 (98, 37, 8) 2.2675E-05 (98,240,22) 2.2401E-05 (98, 3, 3)
4.4137E-05 (98, 37, 8) 2.8667E-05 (98, 43, 8) 2.0692E-05 (38,240,22)
2.8669E-05 (98, 43, 8) 1.8536E-05 (98,208, 9) 1.7069E-05 {98,240,21)
1.1449E-04 (98,208, 8) 4.1072E-05 (98,225,23) 3.9083E-05 (98,160,21)
5.1520E-05 (98,238, ?) 4.9974E-05 {98,208, 8) 4.7676E-05 (98,225,21)
4.9564E-05 (98,152,20) 4.4473E-05 (98,173, 2) 4.3474E-05 (98,171, 5)
5.7741E-05 (98, 40,19) 4.7756E-05 (98,261,19) 4.6877E-05 (98,244,20}
4.6051E-05 {98, 59,19) 4.3261E-05 (98,226, 1) 4.2888E-05 (98, 44,18)

6.1191E-05 (98,315,18)
7.4689E-05 {38,286,19)
5.7911E-05 {98,326,19)
3.1363E-05 (98,291,19)
6.2286E-05 {98,291,19)
5.2477€-05 (98,320,19)
4.6671E-05 (98,179,22)

4.3657E-05 (98,274,20) 4.2346E-05 (98,340,13)
5.4654E-05 (98,326,19) 5.0626E-05 (98, 54,19)
4.6712E-05 (98,240,21) 4.5225E-05 (98, 35,18)
3.1333E.05 (98,164,21) 3.0373E-05 (98,208, 0)
5.4902E-05 (98,150,23) 4.4289E-05 (98,320,19)
3.8857E-05 (98, 25,19) 3.7507E-05 (98,179,22)
4 5524E-05 (98,314,20) 3.8636E-05 (98,224,22)

3.6594E-05 (98,159,7) 3.3181E-05798,179,22) 2.9724E-05 (98,180, 7)
4.9607E-05 (98,228,7) 3.7884E-05 (98,127, 3) 3.0499E-05 (98,159,22)
3.8576E-05 (98,228,7) 3.3280E-05 (98,159, 6) 2.4108E-05 (98,159,22)
3.2989E-05 (98, 43, 8) 2.8782E-05 (98,230, 3) 2.3152E-05 (98,240,22)

4 5331E-05 (98, 43, 8) 2.4808E-05 (98, 49, 4) 2.2437E-05 (98,208, 9)
3.1356E-05 (98,208, 9} 2.1061E-05 (98, 65, 5) 1.2865E-05 (98,240,22)
3.0025E-05 (98,208, 8) 2.4720E-05 (98,208, 8) 1.5649E-05 (98, 50,7)
83711E-05 (98,208, 8} 3.2118E-05 (98,162,20) 3.1625E-05 (98,177, 2)

4.0049E-05 (98,152,20)
2.5140E-05 (98,240,21)
4.0873E-05 (98,240,21)
1.8700E-05 (98,240,21)
7.8569E-05 (98,341,19)
5.4538E-05 (98,286,19)
7.4867E-05 (98,326,19)
4.9204E-05 (98,286 20)
4.1434E-05 (38,285,20)
4 7487E-05 {98,150,23)

3.9534E-05 (98,153,23) 3.7501E-05 (98,271, 6)
1.5960E-05 (98,345,19) 1.4793E-05 (98,254, 0)
3.7909E-05 (98,166,22) 3.7395E-05 (98,261, 5)
1.1004E-05 (98, 22,11} 1.0978E-05 (98,344,19)
7.7920E-05 (98,315,19) 5.4336E-05 (98,179, 0}
4.9953E-05 (98, 21,19) 4.9160E-05 (98, 54,19)

6.8924E-05 (98,286,19) 6.1967E-05 (98,291,19)
3.7138E-05 (98,260,23) 3.2185E-05 (98,326,20)
3.3886E-05 (98,243, 6) 3.8273E-05 (98,356,20)
3.9865E-05 (98,320,19) 3.9399E-05 (38, 25,19}

3.8137E-05 (98, 25,19) 3.5111E-05 (98,320,19) 3.4747E-05 (98, 3,19)
4.7865E-05 (98,179,22) 3.4494E-05 (38, 3,19) 2.7023E-05 (98,164,22)
3.7084E-05 (98,179,22) 2.7794E-05 (98, 3,20) 2 5995E-05 (98,294,20)
4.3075E-05 (98,208, 8) 3.8040E-05 (98, 43, 8) 2.5290E-05 (38, 49, 4)
2.5821E-05 (98, 65, 5) 2.4231E-05 (98, 49, 4) 2.0136E-05 (98,208, 9)
2.4768E-05 (98, 50, 7) 2.4698E-05 (98,208, 9) 1.2738E-05 (98,240,22)
3.0329E-05 (98,208, 9) 1.6907E-05 (98,240,22) 1.5317E-05 (98,260, 0)
3.4275E-05 (98,208, 8) 3.2317E-05 (98,208, 9) 1.7365E-05 (98,240,22)
2.6244E-05 (98,208, 8) 1.8900E-05 (98,208, 9) 1.3161E-05 (98,260,20)
1.7625E-05 (98,240,21) 1.1551E-05 (98,260,20) 9.3238E-06 (38,240, 7)
1.5917E-05 (98,345,19) 1.5699E-05 (98,240,21) 1.2998E-05 (98,183, 1)
2.4B08E-05 (98,344,19) 1.3462E-05 (98,154, 0) 1.0676E-05 (98,209, 1)
4.5317E-05 (98, 42,19) 4.3553E-05 (98, 56,18) 4.3251E-05 (98,341,19)

9.0295E-05 (98,315,19)
7.0451E-05 (98,326,19)
7.0459E-05 (98,326,18)
4,5932E-05 (98,286,20)
2.3085E-05 (98,314,19)
4.2571E-05 (98,150,23)
4.1114E-05 (98,150,23)
3.0818E-05 (98,314,20)

7.2032E-05 (98,341,19) 4.4245E-05 (98, 54,20)
4.1453E-05 (98, 54,19) 4.1206E-05 (98,341,19)
5.7872E-05 (98,326,20) 5.4045E-05 (98,286,20)
4.4914E-05 (98,326,20) 3.5827E-05 (98, 82,19)
2.2016E-05 (98,229,20) 2.1581E-05 (98,286,20)
2.9293E-05 (98, 31,18) 2.9223E-05 (98,208, 0)

3.6880E-05 (98, 25,19) 3.5709E-05 (98,320,19)
2.9333E-05 (98,204,20) 2.8367E-05 (98, 25,19)

4.1129E-05 (98,208, 8) 3.0899E-05 (98, 43, 8) 2.2033E-05 (98, 65, 5)
5.3524E-05 (98,208, 8) 3.3100E-05 (38, 65, 5) 2.9172E-05 (98,50, 7)

1.8246E-05 (98,208, 8) 1.3850E-05 (98,208, 9) 1.3274E-05 (98,240,22)
1.7175E-06 (98,260, 0) 1.4218E-05 (38,240,22) 1.2498E-05 (98,208, 9)
1.3672E-05 (98,208, 9) 1.1555E-05 (98,240,22) 1.1423E-05 (98,240, 7)

1.5669E-05 (98,240,21)
1.8714E-05 (98,240,21)
2.8609E-05 (98,345,19)
3.0600E-05 (98,344,19)
5.3340E-05 (98,296,19)
7.7000E-05 (98,315,19)
7.2643E-05 (98,341,19)
5.6950E-05 (98,326,19)
5.7327E-05 (98,326,19)

1.1620E-05 (98,271, 6) 9.8901E-06 (98,240, 7)

1.2944E-05 (98,271, 6) 1.2728E-05 (98,260,20)
1.6873E-05 (98,240,21) 1.4567E-05 (98,154, 0)
1.2720E-05 (98,154, 0) 1.1212E-05 (98,254, 0)

5.0309E-05 (98,344,19) 4.0390E-05 (98, 60,18)
5.9272E-05 (98,341,19} 5.8860E-05 (98,340,19)
7.2037E-05 (98,315,19) 5.5538E-05 (38,286,19)
5.0748E-05 (38 286,19) 4.7604E-05 (38, 54,19)
4 6688E-05 (98, 25,21) 3.6830E-05 (98,326,20)

2.7827E-05 (98, 35,18) 2.7128E-05 (98, 88,19) 2.6997E-05 (98,326,19)
2.5059E-05 (98,260,23) 2.0742E-05 (98,233,20) 2.0396E-05 (38,286,20)
2.4421E-05 (98, 88,19) 2.3210E-05 (98,150,23) 2.2907E-05 (98, 25,18)
3.7520E-05 (98,150,23) 2.3829E-05 (98, 25,18) 2.2915E-05 (98, 25,19)
2.8116E-05 (98, 65, 5) 2.3715E-05 (98,208, 9) 1.9025E-05 (98, 50, 7)

4 4421E-05 (98,208, 8) 2.7240E-05 (98,208, 8) 1.7404E-05 (98, 50,7)
3.1365E-05 (98,208, 8) 1.7672E-05 (98,208, 9) 1.4317E-05 (98,240,22)
1.6699E-05 (98,260, 0) 1.3590E-05 (98,240,21) 1.0511E-05 (98,240,22)
1.7239E-05 (98,240,21) 1.0016E-05 (98,240,7) 9.1980E-06 {98,302,12)

— ™




=

312

313 .

314
315
318
317
318
319
320
a1
322
323
324
325
326
327
328
329
330
3N
332
333
334
3356
336
337
338
338
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
359
370
371
a7z
373
374
375
376
377
378
379
380
381
382
333
B4
385
386
387
388
389
390

705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.060
709.500
710.000
710.500
711.000
711.500
703.000
7G3.500

704.000.

704.500
706.000
705.500
706.000
706,500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704,500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
703.000
708.500

1452.000
1452.000
1452.000
1452.000
1452.000
1452.000
1452.000
1452.000
1452.000
1452.000
1452.000
1452.000
1452.000
1452.500
1452,500
1452.500
1452.500
1452.500
1452.500
1452.500
1452.500
1452.500
1452.500
1452.500
1452.500
1452.500
1452.500
1452.500
1452.500
1452.500
1452.500
1453.000
1453.000
1453,000
1453.000
1453.000
1453.000
1453.000
1453.000
1453.000
1453.000
1453.000
1453.000
1453.000
1453.000
1453.000
1453.000
1453.000
1453,000
1453.500
1453.500
1453.500
1453.500
1453.500
1453.500
1453.500
1453.500
1453.500
1453.500
1453,500
1453.500
1453.500
1453.500
1453.500
1453.500
1453.500
1453.500
1454,000
1454.000
1454.000
1454.000
1454.000
1454.000
1454.000
1454.000
1454.000
1454.000
1454.000
1454.000

1.6738E-05 (98,240,21) 1.6404E-05 (98.271,6) 8.7817E-06 (98,240, 7)
1.863BE-05 (98,271, 6) 1.3138E-05 (98,240,21) 7.9506E-06 (98,240, 7)
9.4860E-05 (98,345,19) 5.4572E-05 (38, 40,19) 3.2495E-05 (98,261,19)
6.6025E-05 (98,330,19) 4.7154E-05 (98,344,13) 4.1106E-05 (98,261, 5)
5.7302E-05 (98,344,19) 4.5317E-05 (98,344,20) 4.4954E-05 (98, 59,19)
4.8401E-05 (98,344,19) 4.7287E-05 (98,341,20) 4.5928E-05 (98,296,15)
6.4844E-05 (98,315,19) 5.4471E-05 (98,341,20) 5.1817E-05 (98,315,20)
5.7642E-05 (98,341,19) 4.2983E-05 (98,286,19) 4.2726E-05 (98,315,19)
5.8369E-05 (98,286,19) 4.1474E-05 (98,326,19) 4.1131E-05 (98, 21,19)
5.3363E-05 (98,326,19) 5.1634E-05 (98, 25,21) 3.8100E-05 (38,286,20)
3.9720E-05 (98,286,20) 3.8381E-05 (98,326,20) 3.1193E-05 (98,243, 6)
1.6567E-D5 {98,243, 6) 1.4197E-05 (98,326,20) 1.2368E-05 (98,286,20)
1.6647E-05 (98,243, 6) 6.3148E-06 (98, 88,19) 5.8118E-06 (98,228 23)
2.3134E-05 (98, 65, 5) 2.0954E-05 (98,208, 9) 1.0906E-05 (98, 65, 6)
2.4449E-05 (98,208, 9) 1.8296E-05 (98,208, 8) 1.5066E-05 (98,182,21)
1.8949E-05 (98,50,7) 1.8705E-05 (98,208, 8) 1.7708E-05 (98,208, 9)
1.6354E-05 (98,260, 0) 1.5238E-05 (98,240,21) 7.7130E-06 (98,240, 7)
1.6695E-05 (98,240,21) 8.2760E-06 (98,302,12) 7.9182E-06 (98,240, 7)
1.9896E-05 (98,271, 6) 1.3354E-05 (98,240,21) 7.4637E-06 (98,240, 7)
2.5185E-05 (98,271,6) 1.1057E-05 (98,345,20) 7.1318E-06 (98,240,21)
5.8494E-05 (98,345,19) 4.3899E-05 (98,345,20) 3.4231E-05 (98, 40,15)
5.3856E-05 (98,345,20) 4.7434E-05 (98,344,20) 4.5943E-05 (98,345,19)
5.1846E-05 (98,344,20) 4.4340E-D5 (98, 44,19) 3.9467E-05 (98,261, 5)
6.1658E-05 (98,344,19) 4.2245€-05 (98,179, 0) 3.9300E-05 (98, 32,21)
4.8723E-05 (38, 42,19) 3.5136E-05 (98,179, 0) 3.4395E-05 (98,342,19)
5,8733E-05 (98,315,19) 5.1992E-05 (98,341,19) 5.0049E-05 (98, 83,19)
4.4196E-05 (98,341,19) 2.8718E-05 (98,146, 3) 3.8262E-05 (98,315,19)
4.2081E-05 (98, 21,20} 4.1129E-05 (98,286,20) 3.9763E-05 (98, 54,19)
4,8366E-05 (98,326,20) 4.3473E-05 (98, 25,21) 4.3317E-05 (98,286,20)
3.3398E-05 (98, 2,19) 3.1603E-05 (38,326,20) 2.8997£-05 (98, 88,19)
7.2849E-06 (98,229,20) 7.0865E-06 (98,243, 6) 6.7941E-06 (38,326,20)
1.4375E-05 (98, 50,7) 1.2908E-05 (98,182,21) 1.2477E-05 (98, 65, 5)
2.3940E-05 (98,50, 7) 1.5848E-05 (98,260, 0) 1.5017E-05 (98,182,21)
1.4439E-05 (98,240,21) 1.3466E-05 (98, 50,7) 1.2901E-05 (98,260, 0)
1.7360E-05 (98,240,21) 1.5077E-05 (98,260, 0) 7.6798E-06 (98,169, 1)
1.7002E-05 (98,240,21) 7.3517E-06 (98,302,12) 6.6560E-06 (98,193,23)
2.0030E-05 (98,271,6) 1.2513E-05 (98,240,21) 6.2968E-06 (98,153,23)
2.7995E-05 (98,271,6) 9.3737E-06 (98,345,20) 6.2711E-06 (98, 15,20)
3.9263E-05 (98,345 20) 3.8448E-05 (98,345,19) 3.3985E-05 (38, 40,20)
4.9726E-05 (98,345,19) 4.0529E-05 (98,345,20) 3.3769E-05 (98,328,19)
3.9588E-05 (98,261, 5) 2.5577E-05 (98, 47,19) 3.3416E-05 (98,330,19)
5.7884E-05 (98,344,19) 3.6167E-05 (38, 59,19) 3.6147E-05 (98, 44,15)
4.1915E-05 (98,296,19) 4.0182E-05 (98, 32,21) 3.2713E-05 (98, 41,20)
4.2229E-05 (98, 42,19) 3.9611E-05 (98,342,19) 3.5243E-05 (98,311,19)
4.6898E-05 (98,341,20) 4.5707E-05 {98,315,20) '4.5679E-05 (98, 83,19)
4.1374E-05 (98,315,20) 3.9704E-05 (98,341,20) 3.7411E-05 (98, 21,20)
4.1662E-05 (98, 54,19) 4.1156E-05 (38, 21,20) 3.4565E-05 (98,146, 3)
4.2776E-05 (98, 25,21} 3.2152E-05 (98, 21,19) 3.1070E-05 (98, 2,19)
8.9942E-06 (98,179, 1) 8.5635E-06 (38, 25,21) 6.4131E-06 (98,229,20)
2.5477E-05 (98,50,7) 1.7735E-05 (98,182,21) 1.0822E-05 (98,255, 2)
1.7512E-05 (98, 50,7) 1.5971E-05 (98,260, 0) 1.1728E-05 (98,240,21)
1.4949E-05 (98,240 21) 1.1420E-05 (98,260, 0) 7.1872E-06 (98,169, 1)
1.3478E-05 (98,240,21) 1.0183E-05 (98,260, 0) 7.2077E-06 (98,355,19)
9.6470E-06 (98,240,21) 6.3649E-06 (98,226, 0) 6.3560E-06 (98,302,12)
1.7853E-05 (98,271, 6) 6.9479E-06 (98,153,23) 6.1974E-06 (98,195,23)
2.2692E-05 (98,271,6) 9.7497E-06 (98,271,7) 9.0531E-06 (98,195,23)
1.2871E-05 (98,154, 0) 1.1319E-05 (98,345,20) 9.8329E-06 (98,345,19)
5.8241E-05 (98,345,19) 4.7923E-05 (98, 40,18) 3.6971E-05 (98,328,19)
4,6632E-05 (98, 48,19) 4.3310E-05 (98,330,113} 4.0030E-05 (98, 47,19)
4.5649E-05 (98, 44,19) 4.5300E-D5 (98,261, 5) 4.3010E-05 (98,344,19)
3.8220E-05 (98, 33,19) 3.7693E-05 (98, 59,19) 3.7022E-05 {98,344,20)
3,5497E-05 (98,331,20) 3.3738E-05 (28, 41,20) 3.3633E-05 {98, 42,19)
4.1912E-05 (98,341,20) 4,1381E-05 (98,315,20) 3.6252E-05 (98,311,20)
3.8030E-05 (98,315,20) 3.7665E-05 (98, 83,19) 3.6205E-05 (98, 32,20)
3.5270E-05 (98,279,19) 3.4644E-05 (38,146,3) 3.1295E-05 (38, 41,19)
3.6747E-05 (98,146, 3) 3.5159E-05 (98, 21,20) 3.4091E-05 (98, 54,19)
4.3362E-05 (98, 25,21) 3.1005E-05 (98, 21,19) 2.6656E-05 (98, 88.20)
1.6819E-05 (98,182,21) 1.6086E-05 (98, 50, 7) 1.1529E-05 (98,260, 0}
1.4851E-05 (98,260, 0} 8.2344E-06 {98,216, 6) 8.1719E-06 (98,216, 5)
7.8158E-06 (98,260, 0) 7.7254E-06 (98,240,21) 6.5764E-06 (98,238, 2)
7.6289E-06 (98,355,19) 6.3281E-06 (98,162,20) 6.2215E-06 (98,177, 2)
6.6466E-06 (98, 19,21) 6.6062E-06 (98,226, 0) 6.5619E-06 (98,153,22)
2.0068E-05 (98,271,6) 8.6240E-06 (98,169, 1) 8.1127E-06 (98,195,23)
2.2055E-05 (98,271, 6) 1.2373E-05 (98,271,7) 1.0092E-05 (98,163, 1)
12776E-05 (98,271,7) 1.1762E-05 (98,345,20) 9.6637E-06 (98,169, 1)
23719E-05 (98,345,18) 2.0491E-05 (98,345,20) 1.0839E-05 (98, 40,19)
3.9366E-05 (98, 48,19) 3.5177E-05 (98,345,20) 3.3039E-05 (98,330,19)
4.8126E-05 (98,261, 5) 4.1132E-05 (98,344,20) 3.4025E-05 (98,327,20)
4.7448E-05 (98,344,20) 3.4129E-05 (98, 59,19) 3.2793E-05 (98,327,20)
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392
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394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469

709.000
709.500
710.000
710.500
711.000
711.500
703.000
703,500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.600
703.000
70:3.500
704.000
704.500
705.000
706.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
709.000
709.500
710.000
710.500
711.000
711.500
703.000
703.500
704.000
704.500
705.000
705.500
706.000
706.500
707.000
707.500
708.000
708.500
705.000
709.500
710.000
710.500
711.000
711.500
703.000

1454.000
1464.000
1454.000
1454.000
1454.000
1454.000
1454.500
1454.500
1454 500
1454.500
1454.500
1454.500
1454500
1454.500
1454.500
1454.500
1454.500
1454.500
1454.500
1454.500
1454500
1454.500
1454.500
1454500
1455.000
1456.000
1455.000
1455.000
1465000
1455.000
1455.000
1455.000
1455.000
1455.000
1455.000
1455.000
1455.000
1455.000
1455.000
1455.000
1455.000
1455.000
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1455.500
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.000
1456.500

3.9227E-05 (98, 32,21)
4.7391E-05 (98, 42,19}
3.3766E-05 (98, 35,20)
3.4854E-05 (98, 32,20)
3.4821E-05 (98,146, 3)
3.2506E-05 (98, 21,20)
1.3693E-05 (98,182,21)
1.3996E-05 (98,260, 0)
6.5672E-06 (98,351,20)
5.0938E-06 (98,169, 1)
1.2444E-05 (38,169, 1)
2.1532E-05 {98,271, 6)
2.5907€-05 (98 271, 6)
1.5238E-05 (98,271, 7)
2.5110E-05 (38,345,20)

4.1602E-05 (98,345,20) 2.8685E-05 (a8,328,20}

3.0998E-05 (38, 48,19)
3.7499E-05 (98, 44,19}
3.5188E-05 (98, 59,19)
3.7795E-05 (98, 42,19)
1.7957E-05 (98, 42,19)
1.3478E-05 (98, 35,20}
3.4708E-05 (98, 41,13)
3.2326E-05 (98, 41,19)
1.1153E-05 {98,260, 0}
1.0997E-05 (98,260, 0)
1.1129E-05 {98,169, 1)
1.3084E-05 (98,168, 1)
1.2438E-05 (98,169, 1)
1.9185E-05 (98,271, 6)
2.4299E-05 (98,271, 6)
1.7698E-05 (98,271, 7)
1.6312E-05 (98,345,20)

3.2894E-05 (98,296,20)
3.3585E-05 (98, 41,20)
3.0907E-05 (98, 83,19)
3.2202E-05 (98, 41,19)
3.0192E-05 (98, 21,20)
3.1485E-05 (98,146, 3)
1,3500E-05 (98,260, 0)
6.6995E-06 (98,216, 6)
6.3148E-06 (98,238, 2)
6.8801E-06 (98,355,20)
7.0718E-06 (98, 19,21)
1.3203E-05 (98,169, 1)
1.2155E-05 (98,271, 7)
1.3142E-05 (98,345,20)

*3.1511E-05 {98, 35,21}

3.2249E-05 (98, 38,19)
2.9322E-05 (98, 32,20)
2.7571E-05 (98, 76,19)
2.9118E-05 (98, 41,19)
3.1302E-05 (98, 54,19)
9.6372E-06 (98,255, 1)
5 7619E-06 (98,255, 0)
6.2086E-06 (98,260, 0)
6.8662E-06 (98,260, 1)
6.6499E-06 (98,226, 0)
6.2163E-06 (98,153,23)
1.1199E-05 (98,169, 1)
9.1933E-06 (98,169, 1)

9.9042E-06 (98,345,19) 8.9477E-06 (98, 40,19)

3.0631E-05 (98, 47,19)
3.1294E-05 (98, 59,20)
3.4746E-05 (98, 33,19)
3.2253E-05 (98, 76,20)
1.4277E-05 (98, 38,19)
1.2041E-05 (98, 76,19)
3.2447E-05 (98, 32,20)
2.8007E-05 (98, 21,20)
1.0039E-05 (98,216, 6)
8.2658E-06 (98,169, 1)
5.1580E-06 (98,238, 2)
7.4830E-06 (98,180, 2)
8.2853E-06 (98,244, 7)
1.0175E-05 (98,169, 1)
1.4053E-05 (98,271, 7)
9.3123E-06 (98,154, 0)

1.2901E-05 (98,154, 0)

1.6287E-05 (98,345,20} 1.3310E-05 (98,154, 0}

3.7530E-05 (98, 47,19)
3.3560E-05 (98, 44,18)
3.1926E-05 (98, 44,19)
1.8636E-05 (98,179, 0)
1.9663E-05 {98,179, 0}
1,6560E-05 (98,179, 0)
1.4520E-05 (98, 35,20)
3.1906E-05 (98, 41,19}
9.4073E-06 (98,169, 1)
1.1600E-05 (98,169, 1)
1.2270E-05 (98,169, 1)
1,0731E-05 (98,169, 1)
8 .4315E-06 (98,169, 1)
1.4148E-05 (98,271, 6)
1.9000E-05 (98,271, 6}
1.9450E-05 (98,271, 7)
1.2771E-05 (98,271, 7)
8.5201E-06 (98, 40,19}
1.0170E-05 (98, 47,19)
2 6223E-05 (98, 47,13)
2.8071E-05 (98, 44,19)
1.6976E-05 (98, 59,19)
1,2906E-05 (98, 33,19)
1.5391E-05 (98,179, 0)
1.3405E-05 (98,179, 0)
2.9189E-05 (98, 35,20)
1.0245E-05 (98,169, 1)
1.0673E-05 (38,168, 1)
9.0321£-06 (98,169, 1)
9.2848E-06.(98,180, 2)

6.8537E-06 (98,153,23) 6.4116E-06

1.1169E-05 (98,271, 6)
1.6562E-05 (98,271, 7)
1.9953E-05 (98,271, 7)
1.3575E-05 (98,271, 7)
7.8156E-06 (98, 40,19)

8.2222E-06 (98,244 21) 7.8708E-06 {98,221,0) 7.5070E-06 (98, 47,20)

9.6810E-06 (98, 47,19)
1.1847E-05 (98, 44,19)
1.1708E-05 (98, 63,19)
1.3190E-05 (98, 59,19)
1.0517E-05 (98, 42,19)
1.1844E-05 (98, 42,19)
1.2474E-05 (98, 35,20)
8.4161E-06 (98,169, 1)

3.2288E-05 (98, 48,19)
2.7377E-05 (38,261, 6)
3.0593E-05 (98, 43,20)
1.5797E-05 {98, 33,19)
1.7086E-05 (98, 42,19)
1.3769E-05 (98, 38,19)
1.2358E-05 {98,311,20)
2.5949E-05 (98, 32,20)
8.3957E-06 (98,216, 6)
6.4067E-06 (98,238, 3)
7.0246E-06 (98,361,20)
8.8709E-06 (38,180, 2)
6.9524E-06 (98,244, 7)
7.1280E-06 (98 ,333,20)
1.6665E-05 (98,271, 7)
1.1543E-05 (98,154, 0)
1.0379E-05 (98,154, 0)
7.3914E-06 (38,154, 0)
8.7172E-06 (98,221, 0)
2.0202E-05 (98,221, 0)
2.1757E-05 (98, 37,19}
1.6076E-05 (98, 33,19)

2 8158E-05 {98,318,20)
2.9029E-05 {98,221, 0)
2.9115E-05 (98,344,20)
3.2747E-05 (98, 64,19)
2.9262E-05 (98, 57,20}
1.3823E-05 (98, 41,20)
1.1369E-05 (98, 57,19)
3.0675E-05 (98,295,20)
2.7109E-05 (98,319,20)
1,0038E-05 (98,182,21)
6.0580E-06 (98,194,22)
5.0921E-06 (98,260, 0)
7.0298E-06 (98,260, 1)
7.0268E-06 (98, 19,21)
6.9867E-06 (98,153,23)
8.2094E-06 (98,169, 1)
8.8954E-06 (98,345,20)

1.0880E-05 (98,271, 7)
£.8904E-06 {98,209, 1)
3.0198E-05 (98,221, 0)
2.6452E-05 (98, 47,19}
3.0541E-05 (98, 64,19)
1.4546E-05 (98, 59,19)
1.4614E-05 (98, 41,20)
1.3640E-05 (98, 35,20)

1.2327E-05 (98, 32,20}
2.0637E-05 (98, 51,19)
7.9533E-06 (98,216, 5)
6.1095E-06 (98,194,22)

6.6064E-06 (98, 50, 5)
7.9686E-06 (98,193,23)
6.8582E-06 (98,153,23)

6.9992E-06 (98,153,23)
8 3000E-06 (98,154, 0)
7 9160E-06 (98,209, 1)
6.4339E-06 (98,345,20)
6.8273E-06 (98,223,20)
8.4685E-06 (98,244,21)
1.8758E-05 (38, 60,20)
1.8324E-05 (98, 63,19)
1.4080E-05 (98, 60,19)

1.2667E-05 (98,331,20) 1.2302E-05 (98,179, 0}

1.4668E-05 (38, 42,19)
1.3109€-05 (98, 54,21)
2.4042E-05 (98, 83,20)
6.3220E-06 (98,216, 6)
6.2015E-06 (98,260, 1)

1.3874E-05 (98, 41,20}
1.3069E-05 (98, 35,20}
2.2937E-05 (98, 62,19)
6.1433E-06 (98,216, 5)
5.7150E-06 (98,361,20)

6.7240E-06 (98,361,20) 6.6082E-06 (98,260, 1)

7.1487€-06 (88,260, 1)

7.1060E-06 (98,169, 1)

(98, 19,21) 5.7432E.06 (98,168, 1)

6.5757E-06 (98,238,23) 6.4728E-06 (98,271, 7)

1.6281E-05 (38,271, 6)
7.4061E-06 (98,271, 6}

7 7652E-06 {98,250,20)
6.6152E-06 (98,250,20)

5 2336E-06 (98,223,21) 4.7669E-06 (98,316,20)

7.1541E-06 (98,271, 7)

8.9387E-06 (98,221, 0)
1.1032E-05 (98, 44,20)
1.1636E-05 (98, 53,19)
1.2648E-05 (98,.33,19)
9.7506E-06 (38, 56,19)
1,1666E-05 (98, 38,19)
1.0233E-05 (98, 54,21)

6.8225E-08 (98,223 ,20)

8.6730E-06 (98,327,20)
1.0260E-05 (98,325,20)
1.1632E-05 (98, 60,19)
1.1360E-05 (98, 53,19)
9.6070E-06 (98, 57,20)
1.1636E-05 (98, 54,21}
9.7505E-06 (98, 41,20)

& 4708E-06 (98,351,20) 4.9601E-06 (98,194,22)
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470 703.500 .1456.500 7.4225E-06 (98,169, 1) 6.6261E-06 (98,351,20) 6.5805E-06 (98,260, 1)
471 704.000 1456500 7.3973E-06 (98,355,20) 6.8983E-06 (98,260, 1) 5.8389E-06 (98,169, 1)
472 704.500 1456.500 8.4638E-06 (98,180,2) 7.1363E-06 (98,260, 1) 6.1941E-06 (98,355 20) ‘
473 705.000 1456.500 7.2748E-06 (98,153,23) 6.3007E-06 (98, 19,21) 5.5759E-06 (98,238,23)
474 705.500 1456.500 8.8985E-06 (98,271, 6) 6.8897E-06 (98,250.20) 6.7276E-06 {98,271, 7)
475  706.000 1456.500 14531E-05(98,271,7) 1.3654E-05 (98,271, 6) 7.7913E-06 (98,250,20)
476 706.500 1456.500 1.6148E-05 (98,271,7) 7.6751E-06 {98,271, 6) 7.3114E-06 (58,316.20)
477 707.000 1456.500 1.1890E-05(98,271,7) 7.0147E-06 (98,329,20) 6.4844E-06 (98,316,20)
478  707.500 1456500 7.2245E-06 (98,271,7) 6.5912E-06 (98, 40,20) 6.2589E-06 (98,223,20)
479 708.000 1456.500 8.1078E-06 (98, 47,20) 7.7322E-06 (98,199,22) 7.1671E-06 (98,244,21)
480  708.500 1456.500 9.7134E-06 (98,221,0) 8.5659E-06 (98,244,21) 7.8679E-06 (98,199,22)
481 709.000 1456.500 7.5935E-06 (98,223 21) 7.4886E-06 (98,199,22) 6.4735E-06 (38, 44,19)
482  709.500 1456.500 1.3876E-05 (98, 44,19) 1.1095E-05 (98, 37,19) 1.0758E-05 (98, 53,19) -
483 710.000 1456.500 1.2257E-05(98,179,0) 1.2168E-05 (98, §3,19) 1.1828E-05 (98, 60.19)
484  710.500 1456.500 1.2740E-05 (98, 66,19) 1.2740E-05 (98, 65,19) 1.2740E-05 (98, 64.19)
485  711.000 1456.500 1.1747E-05 (38, 42,19) 9.7675E-06 (98, 41,20} 9.7330E-06 (98, 32,21)
486 711500 1456500 2.1966E-05 (98,41,20) 2.1599E-05 (98, 54,21} 1.8985E-05 (98, 42.18)
487  703.000 1457.000 6.0123E-06 (98,169, 1) 5.3815E-06 (98,194,22) 4.5984E-06 (98,149,23)
488 703.500 1457.000 5.5723E-06 (98,260, 1) 4.9355E-06 (98,169, 1) 4.7931E-06 (68,238, 2)
489  704.000 1457.000 6.3544E-06 (98,260, 1) 4.6472E-06 (98,355,20) 4.6112E-06 (98,163,21)
490 704.500 1457.000 7.6224E-06 {98,180,2) 6,3178E-06 (98,260,1) 5.2613E-06 (98,180, 3)"
491 705.000 1457.000 8.46B1E-06 (98,153,23) 6.6920E-06 (98,261, 1) 5.7036E-06 (98, 19.21)".
492 705.500 1457.000 8.1017E-06 {98,250,20) 7.7415E-06 (98.271.7) 6.1969E-06 (98,153,23)
493  706.000 1457.000 1.3989E-05 (98,271,7) 7.B949E-06 (98,271, 6) 5.9923E-06 (98,250,20)
494  706.500 1457.000 1.4220E-05 (98,271,7) 5.0712E-06 (98,271, 6) 5.0667E-06 (98.239, 0)
495 707.000 1457.000 9.8911E-06 (98,271,7) 5.8346E-06 (98,223,21) 4.8518E-06 (98,329,20)
496  707.500 1457.000 6.2449E-06 (98,271,7) 5.1004E-06 (98, 40,19) 4.4320E-06 (98,223 21)
497  708.000 1457.000 6.7879E-06 (98,244,21) 4.6202E-06 (98,221,0) 4.3493E-06 (98, 40.18)
498  708.500 1457.000 9.6493E-06 (98,221,0) 8.9304E-06 (98,244,21) 6.4851E-06 (98, 47,19)
493  709.000 1457.000 7.1947E-06 (98,223.21) 7.1741E-06 (98,221,0) 6.8615E-06 (98, 47.18)
500 709.500 1457.000 1.3520E-05 (98, 44,19) 9.9372E-06 (98, 37,19) 9.5842E-06 (98,261, 6)
501 710.000 1457.000 1.2677E-05 (98,179,0) 1.0814E-05 (98, 63,19) 9.9908E-06 (98, 56,20)
502 710.500 1457.000 1.3063E-05 (38,66,19) 1.3063E-05 (98, 65,19) 1.3063E-05 (98, 64,19)
503  711.000 1457.000 1.0663E-05 (98,56,19) 8.8346E-06 (98, 32,21) 8.6565E-06 (98, 64.19)
504  711.500 1457,000 2.0564E-05 (98,41,20) 1.8533E-05 (98, 42,19) 1.6214E-05 (98, 54.21)
505 708,400 1451.400 8.1232E-05 (98,315,18) 7.4912E-05 (98,341,19) 5.3746E-05 (98,286,19)
506  706.000 1451.000 1.7625E-05 (98,240,21) 1.1551E-05 (98,260,20) 9.3238E-06 {98,240, 7)
507  707.200 1449.300 2.1201E-05 (98,154, 0) 1.8578E-05 (38, 78,13) 1.6174E-05 (98, 78,12)
508  704.000 1446.500 1.6573E-05 (98,120,12) 1.2003E-05 (98,153, 8) 1.0471E-05 (98,107, 14)
509 708.500 1445.500 5.6215E-05 (98,189,7) 5.4910E-05 (98,131,7) 5.4460E-05 (98,143,7)
510  708.000 1450.750 3.191SE-05 (98,315,19) 3.1462E-05 (98,179, 0) 2.5109E-05 (98,341,19)
"511 710000 1450.120 4.0741E-05 (98,179,22) 3.787BE-05 (98,314.20) 3.4466E-05 (98,320,20)
512 708.000 1448.500 4.4460E-05 (98,158,7) 4.2242E-05 (98,144,7) 4.0276E-05 (98 291.19)
513  708.200 1447.000 5.2139E-05 (98,134, 7) 3.0506E-05 (98,210, 8) 2.8772E-05 (98,165, 7)
514  709.500 1451.500 5.5155E-05 (98,326,19) 4.3393E-05 (98, 25.21) 3.5878E-05 (98,326,20)
515  708.500 1451.000 3.9931E-05 (98,326,19) 2.9014E-05 (98,179, 0) 2.3845E-05 (98,236,19)
516  707.278 1446.090 6.5096E-05 (98,200, 7) 4.4536E-05 (98,131,7) 3.7639E-05 (98,156, 7)
517 708125 1449.514 1.4320E-05 (98,150,23) 1.4270E-05 (98, 92,15) 1.3179E-05 (98, 32,18)
518  705.499 1447.829 8.3966E-06 (98,227, 1) 7.0655E-06 (98,176, 9) 5.8764E-06 (98,227, 2)

SUMMARY SECTION
NO2 1

RECEPTOR COORDINATES (km) TYPE PEAK (YEAR,DAY,ENDING HOUR) FOR RANK FOR AVERAGE PERIOD

238 704.500 1450.000 DISCRETE 1.1449E-04 (98,208, 8) RANK 1 1-HOUR
262 707.500 1450.500 DISCRETE 7.7920E-05 {98,315,19) RANK 2 1-HOUR
264  708.500 1450.500 DISCRETE 6.1967E-05 {98.291,19) RANK 3 1-HOUR
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Run Tide: .
CALPUFF Application with met data from ISC PCD Met Station#32 1938

Produce table and map-file for peak 1-hr average concentrations
EXISTING STACK : HSDO

General run contro! parameters

Starting date: Year (ISYR)— Nodefault |[SYR = 98 1§
Month (ISMO) — No default {ISMO = 1 |
Day (ISDY)} — No default !ISDY = 1 |
Hour (ISHR) — No default 1ISHR = 1 |

Number of hours to process (NHRS) — No default | NHRS = 8760 |
Species 1o process (ASPEC) — No default | ASPEC = NOX !

Concentration and scaling factors

Layer of concentrations (ILAYER) — Default: 4 | ILAYER = 1 !

Scaling factors of the form:  —Defaults: 1A= 0.0 !
X(new)=X(old)*A+B  A=00 1B=00 1
(NOT appliedifA=B=00) B=00 -

Receptor information

Gridded receptors processed (LG) ? LG =F 1
Discrete receptors processed (LD) ? np =T/
CTSG Complex terrain receptors processed (LCT) ? ILCT=F !

Visibility Parameters ‘

Background light extinction )
{BEXTBK) — No default | BEXTBK = 0.0
Percentage of particies affacted by relative humidity
(RHFRAC) — No default | RHFRAC = 0.0 |
Maximum relative humidity (%) used in particle growth eqn.
(RHMAX) — No default | RHMAX =0.0!

Averaging time and TOP 50 Table control

User-specified averaging time
(NAVG) —Nodefault | NAVG= 01

Top 50 table for 1-hr averages

{L1T50) —No default | L1T50=T 1
Top 50 table for 3-hr averages

(L3T50) — No default | L3T50=F I
Top 50 table for 24-hr averages :

(L24T50) — No default [L24T50=F |
Top 50 table for NAVG-hr averages

(LNT50) — No default ! LNTS50=F |
Top 50 table for length of run averages

(LRT50) —No default 1 LRTS0=F |

TOP Tabls control

Number of values at each receptor
(NTOP) — No default INTOP= 3 |
(NTOP must be <= 4)

Specific ranks of values reported
{ITOP(4) array) — No default | ITOP = 1 2,31
(NTOP values must be entered) :

* Top table for 1-hr averages (LITOPN) | L1TOPN=T |
Top table far 3-hr averages {L3TOPN) | L3TOPN=F |
Top table for 24-hr averages (L24TOPN) IL24TOPN=F 1
Top tabie for NAVG-hr averages (LNTOPN) | LNTOPN=F |
Top table for length of run averages {LRAVG) ! LRAVG=F |
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Top 50 table for 3-hraverages: F L
Top 50 table for 24-hr averages: F T
Top 50 table for NAVG-hr averages: F
Top 50 table for length of run averages: F

Top "n" tabie control
Number of "top* vaiues at each receptor: 3
Specific ranks of "top” values reported: 1 2 3

Top "n" table for 1-hr averages: T

Top "n" table for 3-hr averages: F

Top "n" table for 24-hr averages: F
Top "n" table for NAVG-hr averages: F
Top "n" table for length of run averages: F

Threshold Exceedence control
Exceedonces of a specified value will be counted for -

Output options
Plot files created: T
Output  1-hr averages for selected days: F
Output  3-hr averages for selected days: F
Output 24-hr averages for selected days: F
Output NAVG-hr averages for selected days: F
Output selected information for debugging: F

Days selected for output tahles

00000C0000 0000006000 00000YCO00 00C00000GC 0000000000 0000000000 GO00000000G 0000000000 2000000000
0000000000

0000000000 0000000000 0000000000 OGOGDOODN0 00OCOG0000 00CO0000GO 0000000000 0000000000 J0000G00CO
000000000

0000000000 0000000000 0000000000 000000000C GOOCO000C0 0000000000 OGOOO00000 0DOCOO0000 J0000C0000
0000000000

0000000000 0000000000 CO0OC0GO00 00C00CO0CH 0000000000 GOD00CO000 00GOO0

IDENTIFICATION OF PROCESSED MODEL FILE

CALPUFF 4.0 960612

LCP : FUEL OIL USED

LAEM CHABANG POWER / SRIRACHA : 1998

S02/NOx/PM concentraion at GLC EXISTING source case : Fuel Oil

Chemical species hames for each layer in model:

NOX 1
502 1
PM 1
INPUT FILES

Default Name UnitNo. File Name and Path

CALPOST.INP L CAS9105\NLCPPOS2.INP
MODEL.DAT 4 c:\99105\olcppuf.dat.

OUTPUT FILES

Default Name UnitNo. File Name and Path

CALPOST.LST 7 ©:\99105\nippost2.Ist
L1TOPN.MAP 11 c:\88105\nlcpos2h.mas




Threshold Exceedence control

Counts will be tabulated for each average that
exceeds a specified non-negative threshdid.

Default = -1,

Threshold for 1-hr averages (THRESH1) ! THRESH1=-1.0 !
Threshold for 3-hr averages (THRESH3) [ THRESH2=-1.01
Threshoid for 24-hr averages (THRESH24) 1THRESH24=-1.0 !
Threshold for NAVG-hr averages (THRESHN) | THRESHN =-1.0 |

Qutput Options

Special Output (LMAP):

Plot files can be created for selected Top-1t and Exceedence tables.

They foliow a record format of {x,y,val1,val2,...] so that MAPS of

these values can be produced with littie effort. Each type of

data is placed in its own file. The naming convention for these

" files is adopted from the Top-N control variabies, so that

Top 3-hr vaiues are listed in 1 L3TOPN.MAP
Length-of-run averages are in © :LRAVG.MAP
Exceedences of the 24-hour threshold are in  : L24EXC . MAP

A MAP-file will be created for each control variable setto ,

fLMAP is also .

(LMAP}  1LMAP =T!

Standard Qutput to List File: .

Output 1-hr averages for selected days {LECH1) !{ECHT =F!
Output 3-hr averages for selected days (LECH3) !{ECH3 =F!
Output 24-hr averages for selected days (LECH24) | LECH24 =F!
Output NAVG-hr averages for selected days (LECHN) ! LECHN =F|
Output selected information for debugging (LDEBUG) | LDEBUG =F !

Days selected for output IECHO(366)
{IECHO = 366™0 !
(366 values must be entered)

IEND!

CALPOST Controf Fiie Input Summary

Run starting date — year: 98
month: 1
day: 1
Julian day: 1
hour ending{(-23); i
Run length {hours): 8760
Species; NOX

Concentration & scaling factors
Layer of processed data: 1 -
{>0 = concentrations, -1 = dry fluxes, -2 = wet fiuxes)
Multiplicative scaling factor: 0.0000E+00
Additive scaling factor: 0.0000E+00

Receptor information .
Gridded receptors processed?: F
Discrete receptors processed?: T
CTSG Camplex terrain receptors processed?: F

Visibility parameters
Background light extinction (1/megameters):  0.00
RH-affected particle percentage (%): 0.000
Max. RH % for particle growth (%): 0.000

Averaging time & TOP 50 tabie control
User-specified averaging time (NAVG hours): 0
Top 50 table for 1-hr averages: T
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LCP : EXISTING

LAEM CHABANG POWER / SRIRACHA : 1898 o

NOx concentraion at GLC EXISTING source case -
Run-title {3 lines) o

Gt e gt

T e G T e L

POINT SOURCE DATA FOR SOURCES WITH CONSTANT EMISSION PARAMETERS

b c vt
Source XUTM YUTM Stack Base Stack Exit BExit Bldg. Emission
Ne. Coordinate Coordinate Height Elevation Diameter Vel. Temp. Dwash Rates
(km) (km) (m) (m) (m) (M) (deg. K}  (g/s) :

11X =705.0797,1448.4611, 52, 7., 201, 478, 6431, 0, 1.88!!END!
21X = 704.744, 1448516, 332, 7. 091, 8, 6781, 0., 0.71!IEND!
31X =705.0381, 1448.528, 762, 7. 1.98, 8.02, 450.1, 0., 2.94!1END!
41X =705.0936, 1448.486, 305, 7., 091, 6.89, 5621, 0., 0.19!!END!
51X = 705.066, 1448.528, 274, 7., 079, 62, 5351, 0., 095!IEND!
6¢X= 704.87, 144845, 914, 7., 171, 631, 8631, 0., 0.35!!END!
71X =7051064, 14485, 66, 7. 061, 7.71, 589.1, 0., 0.30 HIEND!
81X = 704.62, 1448675, 305 7. 2.13, 271, 461.1, 0, 23.751IEND!
91X = 704.62, 1448675, 305, 7. 2.13, 27.1, 461.1, 0., 2549!END!
101X = 70474, 144854, 244, 7. 101, 62, 5951, 0., 1.07{!END!
111X = 704.75, 14485, 39, 7., 244 758, 6581, 0, 8.29!IEND!
121X = 704.63, 144853, ©8., 7., 152, 691, 503.1, 0., 3.77!!END!
131X = 705.166, 1448.418, 122, 7. 3.2, 9.78, 589.1, 0., 15.39!!END!
14 1 X = 705.093, 1448.486, 244, 7., 076, 76, 573.1, 0, 0.74!!END!
151X = 704.679, 1448626, 305, 7. 1.32,1351, 523.1, 0., 5.34!!END!
161X = 70461, 144862, 915 7., ~1.37,3875 593.1, 0, 10.00!!END!
L 171X = 70473, 144859, 70, 7. 443, 7.8, 5191, 0, 20.22!END! 1

181X = 705.03, 1448.1, 37., 7., 18, 463, 601, 0., 1.02!IEND!
191X = 705.035, 144815, 37, 7., 1.8, 463, 671, 0, 1.02!END!
201X = 706.48, 1450.25, 60., 10.,  3.5,29.18,588.15, 0., 0.00!1END!
211X = 706.349, 1450.047, 140, 10, 5.2, 3.69, 573.1, 0., 14401 IEND!
221X = 706.431,1450,132, 11, 10, 1.8, 1.73, 683.1, 0., 0.31!IEND!
231X = 706.376, 1450.014, 34, 10, 1.5 207, 803.1, 0., 0.11![END!
241X = 706.269, 1449.917, 45, 10, 1.9, 038, 5731, 0, 0.14HEND!
251X = 706.335,1449.7371, 140, 10, 5.2, 1.26, 573.1, 0., 3.2211END! .
261X = 706.355, 1449.719, 25, 10, 1.2, 1.26, 475.1, 0., 0.57 ! !END! '
271X = 706.447,1449.611, 38, 10, 286, 1.26, 453.1, 0, 1.96!!END!
281X = 706.134, 1449.804, 140, 10, 5.2, 3.6, 5251, 0, 16.65!END!

0.

0.

-,

291X = 706.399, 1449.885, 140, 10, 5.2, 4,32, 502, 18.98 ! IEND!
30! X = 706.484, 1450.014, 36, 10, 1.5 2.88, 463.1, 0.19 HIEND!
311X = 706.211, 1449.627, 16.7, 10, 1.,12.09, 674.1, 0, 3.101IEND!
321X = 706244, 1449.618, 167, 10, 1.,12.13, 676.1, 0., 3.10!END!
33! X = 706.534,1449.4919, 60., 10, 3.5, 218, 480, 0, 3.10!!END!
341X = 706,725, 144962, 140, 10, 52, 3.9, 5331, 0., 4.9011END!
351X =707.2622, 1450.287, 24, 10, 0.38,12.85, 5231, 0., 2.00!!END!
36 1 X =707.3245, 1450.202, 100., 10, 3., 6., 4731, 0., 14.30 ! IEND!
37 1 X =707.3557, 1450226, 30., 10, 1.08,45.36,1073.15, 0., 2.36!!END!
381X = 707.3, 145027, 30., 10., 0.65,12.33,343.15, 0, 0,00!!END!
38 | X = 707.345,1450.6281, 140., 10, 203, 21, 579.1, 0., 940 END!
401X = 707.3211, 145051, 40., 10, 0.7, 46, 463.1, 0,, 0.20!IEND!
411X =707.2219, 1450.493, 40, 10, 0.7, 4.2 6931, 0., 0.13!IEND!
421X =706.4596, 1449.817, 140, 10, 2.9, 10.3, 503.1, 0., 10.00 ! IEND!
431X = 707.15, 1450.15, 53.3, 10, 7.2, 16.8, 366.3, 0., 104.00!'END!
441X = 706.184, 1449.688, 30., 10., 3.05,27.78, 502.1, 0., 11.40!IEND!
451X = 706.1841, 1449.688, 30., 10, 3.05,27.78, 502.1, 0., 11.40! IEND!
461X = 706.0841, 1449.588, 30, 10., 3.05,27.78, 502.1, 0., 11,40 ! END!
471X = 706,75, 1449, 140., 10, 25,1072, 458.1, 0, 13.30!IEND!
481X = 706581, 144949, 60, 10, 09, 10, 5331, 0., 0.53!!END!
491X = 706.738,1449,5551, 60, 10., 0.9, 10, 533.1, 0., 0.53!!ENDI!
501X = 706.845, 1449.722, 60., 10, 215, 11.7, 445.1, 0., 1.60!!END!
511X= 7075, 144835, 26.32, 15, = 1.85,14.04, 491., 0., 3.14!IEND!

]
v
.

a .
Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

b
0. = No building downwash modeled, 1. = downwash modeled
NOTE: must be entered as a REAL number (i.e., with decimal point)

c
1 emission rates must be entered (one for every poliutant).
Enter emission rate of zero for secondary pollutants.




NOX

1

TOP-50 1-HOUR AVERAGE CONCENTRATION VALUES

YEAR DAY HOUR(0-23) RECEPTOR TYPE CONCENTRATION COORDINATES (km)

98
98
98
98
98

" 98

98

98

98

98

98

98

98

170
302
55
228
228
54

293 .

164
312
326
348
N
25
3
25
228
145
276
144
9
326
326
31
175
41
25
245
241
158
21
134
181
76
247
338
269
35
21
14
21
343
299
299
312
31

260
307

260

21
18
18

19
19
18
0
11
19
1
22
7
20
7
22
19
7
10
10
19
20
15
20
11
i8
10
10
18
17
23
11
10
7

{ 0,301} D 4.1599E-04
(0,262} D 4.1242E-04
0,262) D 4.1085E-04

,511) D 4.0821E-04
267) D 4.0817E-04
337) D 4.0666E-04

,262) D 4.057SE-04
,301) D 4.0506E-04
,262) D 4.0417E-04

,262) D 4.0174E-04

0
0
0
0,262) D 4.0313E-04
4]
0

,262) D 3.9528E-04
(0,301) D 3.9502E-04
(0,283) D 3.9337E-04

57) D 3.9334E-04
68) D 3.9305E-04

62) D 3.9154E-04
71) D 3.9142E-04

(03
(0,2
(0,337) D 3.9247E-04
(0,2
(0,1

(0,262) D 3.9123E-04
0,337) D 3.9020E-04
0,338) D 3.3010E-04

(
(

(0,3
(0,3
(0,2
{0,2
(0,1

+

01) D 3.8941E-04.
01) D 3.8846E-04
62) D 3.8814E-04
83) D 3.3808E.-04
94) D 3.8651E-04

0,262) D 3.8578E-04

1

(0,231) D 3.8436E-04
(0,3
{0

37) D 3.3085E-04
54) D 3.8074E-04

0.241) D 3.8033E-04

0,3
0,2

73) D 3.8004E-04
62) D 3.7964E-04

0,262) D 3.7924E-04
0,262) D 3.7862E-04

0,3
0,3
0,2
0,3

37) D 3.7258E-04
57) D 3.7191E-04
62) D 3.7032E-04
38) D 3.7015E-04

,262) D 3.6972E-04

,262) D .3.6908E-04

¢
0,262) D 3.6911E-04
v
0

,262) D 3.6863E-04
{ 0,282} D 3.6807E-04
(0,262) D 3.6651E-04
0,301) D 3.6444E-04
0,262) D 3.6367E-04

0,2
0,1

62) D 3.6326E-04
58) D 3.6287E-04

709.000 1451.500

707.500 1450.500
707.500 1450.500
710.000 1450.120
710.000 1450.500
705.000 1452.500
707500 1450.500
709.000 1451.500
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1450.500
709.000 1451.500
709.000 1451.000
710.000 1453.000
710.500 1450.500
709.000 1452.500
707.500 1450.500
707.000 1448.000
707.500 1450.500
709.000 1452.500
708.500 1452.500
705.000 1451.500
709.000 1451.500
707.500 1450.500
709.000 1451.000
709.500 1448.500
707.500 1450.500
710.000 1449.500
709.000 1452.500
707.500 1447500
706.000 1450.000
709.000 1453.500
707.500 1450.500
707.500 1450.500
707.500 1450.500
709.000 1452.500
710.000 1453.000
707.500 1450.500
709,500 1452.500
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1450.500
708.500 1451.000
707.500 1450.500
709.000 1451.500
707.500 1450.500
707.500 1450.500
708.500 1447.500
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Run Title: '
CALPUFF Application with met data from ISC PCD Met Station#32 13998

Produce table and map-file for peak 1-hr average concenirations
ALL STACKS (EXISTING + LCP)

General run control parameters

Starting date: Year (ISYR) —No default !ISYR = 98 !
Month (ISMO) — No default |ISMO = 1 !
Day (ISDY}— No default !iSDY =1 |
Hour (ISHR} — No default {ISHR =1 !
Number of haurs to process (NHRS) — No default | NHRS = 8760 !
Species to process (ASPEC) — No default 1 ASPEC = NO2 |

Concentration and scaling factors

Layer of concentrations (ILAYER) — Default: 1 1ILAYER= 1 !

Scaling factors of the form: —Defaults: 1A= 0.0 !
X{new) = X(old)*A+B A=0.0 1B=00 !
{NOT applied if A =B = 0.0) B=0.0
Receptor information
Gridded recéptors processed {LG) ? LG =F !
.Discrete receptors processed (LD) ? 'WD=T!
CTSG Complex terrain receptors processed {LCT)? ILCT=F !

Visibility Parameters

Background light extinction
(BEXTBK) — No default { BEXTBK =0.0!
Percentage of particles affacted by relative humidity
(RHFRAC) — No default | RHFRAC = 0.0!
Maximum relative humidity (%) used in particle growth egn.
(RHMAX) — No default ' RHMAX =00}

Averaging time and TOP 50 Table control

User-specified averaging time
(NAVG) —- No default ! NAVG= 0 |

Top 50 table for 1-hr averages

(L1T50) — No default ! L1T50=T !
Top 50 table for 3-hr averages

(L3T50) - No default ! L3TS0=F !
Top 50 table for 24-hr averages

{L24750) — No defauit 1124T50=F !
Top 50 table for NAVG-hr averages

{LNTS50) - No default ! LNT50=F |
Tep 50 table for length of run averages

{LRT50) — No default ! LRTSO=F !

TOP Table control

Number of values at each receptor
(NTOP) — No default INTOP= 3 !
(NTOP must be <= 4)

. Specific ranks of values reported
{ITOP(4} array) - No default! ITOP= 1,2,3 !
(NTOP values must be entered)

Top table for 1-hr averages (L1TOPN) ! L1TOPN=T !
Top table for 3-hr averages (L3TOPN) ! L3TOPN=F !
Top table for 24-hr averages (L24TOPN) 1L24TOPN=T
Top table for NAVG-hr averages {LNTOPN) ! LNTOPN

!
=F !
Top table for length of run averages (LRAVG) | LRAVG=F |




_ b =7

IDENTIFICATION OF PROCESSED MODEL FILE

Top 50 table for 3-hr averages: F
Top 50 table for 24-hr averages: F
Top 50 table for NAVG-hr averages: F
Top 50 table for length of run averages: F

Top "n" table contro}
Number of “top” values at each receptor: 3
Specific ranks of "top” values reported: 1 2 -3

Top "n" table for 1-hr averages: T
Top "n" t2ble for 3-hr averages: F |
Top "n" table for 24-hr averages: F
Tep "n” table for NAVG-hr averages: F
Top "n" table for length of run averages: F

Threshold Exceedence conirol
Exceedences of a specified value will be counted for —

Output options
Plot files created: T
Output  i-hr-averages for selected days: F
Qutput 3-hr averages for selected days: F
Cutput 24-hr averages for selected days: F
Output NAVG-hr averages for selected days: F
Qutput selected information for debugging: F

Days selected for outi:ut tables

0000000000 0000000000 0000000000 00CC000000 0000000000 0000000000 0000000000 0000000000 000Q000GOO
00%%%%%00%%00 0000000000 0GGO00D000 0000000600 000G000000 000000CCOO 0000000000 0000000000 0000000000
OO%%OOOD%OO%%DO 0000000000 0000000000 00GOOCOGO0 0000000000 000000000C 0000000000 0000000000 0000000000
OD%%%%%OO%%DO 0000000000 0000000000 0000000000 00000G0000 GO00000000 000OCO

LCP : ALL STACK (EXISTING + LCP STACK)
LAEM CHABANG POWER / SRIRACHA : 1998
NOx concentraion at GLC ALL source case

Chemical species names for each layer in model:
NO2 1

INPUT FILES

DefaultName UnitNo, File Name and Path

CALPOST.INP 5 CAI9105\ALCPOST2.INP
MODEL.DAT 4 c\99105\alcppuf2.dat

QUTPUT FILES

Default Name UnitNo.  File Name and Path

CALPOSTLST 7  ¢:\99105uippost2.Ist
LITOPN.MAP 11  ¢\99105\alppos2h.ma5
L24TOPN.MAP 13 \99105\alppos2d.mas




Threshold Exceedence control

Counts will be tabulated for each average that
exceeds a specified non-negative threshold.

Default = -1,
Thresheld for 1-hr averages (THRESH1) | THRESH1 = -1

0!
Threshold for 3-hr averages (THRESH3) ! THRESH3 =-1.0 !
-t.0
=-1

Threshold for 24-hr averages (THRESH24) | THRESH24 = !

Threshold for NAVG-hr averages (THRESHN) | THRESHN 01
Qutput Gptions

Special Output (LMAP): .

Plot fifes can be created for selected Top-n and Exceedence tables.

They follow a record format of [x,y,val1,val2,...] so that MAPS of

these values can be produced with little effort. Each type of

data is placed in its own file. The naming convention for these

files is adopted from the Top-N control variables, so that
Top 3-hr values are listed in . L3TOPN.MAP
Length-of-run averages are in : LRAVG.MAP
Exceedences of the 24-hour threshold are in  ; L24EXC.MAP

A MAP-file will be created for each contral variable set to ,

if LMAP is also ,

(LMAP} 1LMAP =T!

Standard Output to List File;

Output 1-hr averages for selected days (LECH1) 1LECHT =F¢
Output 3-hr averages for selected days (LECH3} ILECH3 =F!
Quitput 24-hr averages for selected days (LECH24) ! LECH24 =F !
Output NAVG-hr averages for selected days (LECHN) | LECHN =F!
Output selected information for debugging (LDEBUG) ! LDEBUG =F |

Days selected for output IECHO({366)
VIECHO = 366*0 !
(366 values must be entered)

IEND!

CALPOST Control File Input Summary —

Run starting date — year: 98
month; 1
day: 1
Julian day; 1
hour ending(0-23); 1
Run length (hours): 8760
Species: NO2

Concentration & scaling factors
Layer of processed data: 1
(>0 = concentrations, -1 = dry fluxes, -2 = wet fluxes)
Multiplicative scaling factor: 0.0000E+00
Additive scaling factor: 0,0000E+00

Receptor information
Gridded receptors processed?: F
Discrete receptors processed?: T
CTSG Complex terrain receptors processed?: F

Visibility parameters
Background light extinction {i/megameters). 0.00
RH-affected particle percentage (%): 0.000
Max. RH % for particle growth {%): 0.000

Averaging time & TOP 50 table control
User-specified averaging time (NAVG hours): 0
Top 50 table for 1-hraverages: T

e B o B

"—j'-—'i




LCP : NG USED
LAEM CHABANG POWER / SRIRACHA ; 1998

NOx concentraion at GLC ALL source case : NG
e Run fitle (3 fines) -

POINT SOURCE DATA FOR SQURCES WITH CONSTANT EMISSION PARAMETERS

b c
Source XUTM YUTM Stack Base Stack Exit Exit Bldg. Emission
No. Coordinate Coordinate Height Elavation Diameter Vel. Temp. Dwash Rates
{km) (km) (m) (m) (m) (m's){deg.K) (g/s}

11X =705.0797,1448.4611, 52, 7. 201, 4.78, 6431, 0, 1.88!IEND!
21X = 704,744, 1448516, 332, 7., 091, 8, 6781, 0, 0.711IEND!
31X =705.0381, 1448528, 762, 7. 198, 8.02, 450.1, 0, 2.94!!END!
41X =705.0936,1448.486, 305, 7., 091, 688 5621, 0, 0.19!!END!
51X = 705.066, 1448.528, 27.4, 7., 079, 6.2, 595.1, 0., 0.95!!END!
61X = 70487, 1448.49, 914, 7. 1.71, 631, 863:1, 0. 0.35!IEND!
71X =7051064, 14485, €6, 7., 061, 7.71, 589.1, 0., 0.30IEND!
B!X= 70462, 1448675, 305, 7., 2.13, 27.1, 4611, 0., 23.75! IEND!
91X = 70462 1448675, 305 7. 2.13, 27.1, 461.1, 0., 25.48!1END!
101X = 704,74, 1448.54, 244, 7., 101, 62 6951, 0, 1.07!!END!
111X = 70475, 14485, 39, 7., 244, 758, 658.1, 0, 8.29!!END!
121X = 70463, 144853, 68, 7. 152, 691, 503.1, 0, 3.77!!END!
131X = 705.166, 1448.418, 122, 7. 3.2, 978, 6§39.1, 0, 15.39!END!
141X = 705.093, 1448.486, 244, 7., 076, 7.6, 573.1, 0, 0.74'END!
151X = 704.679, 1448.626, 305, 7. 1.32,13.51, 5231, 0., 5.34!!END!
161X = 704.61, 1448.62, 915, 7. 1.37,38.75 5931, 0, 10.001IEND!
171X = 704.73, 144859, 70. 7. 443, 7.8, 519.1, 0, 20.22}IEND!
7

181X = 70503, 14481, 37, 7. 18, 463, 601, 0., 1.02!11END!

191 X = 705.035, 1448.16, 37., 7., 1.8, 46,3, 571., 0., 1.02!1END!
201X = 706.48, 145025, 60., 10, 3.5,29.18, 588,15, 0., 0.00!!END!
21! X = 706.349, 1450.047, 140., 10, 5.2, 389, 573.1, 0., 14.40!1END!
221X = 706.431, 1450,132, 11, 10, 1.9, 1.73, 683.1, 0., 0.31!!END!
231X = 706.376, 1450.014, 34, 10, 1.5, 2.07, 803.1, 0., 0.11[!END!
241X = 706269, 1449.917, 45, 10, 1.9, 0,38, 573.1, 0, 0.14!!END!
251X = 706.335,1449.7371, 140, 10, 5.2, 1.26, 573.1, 0, 3.221IEND!
261X = 706.355, 1449.719, 25, 10, 1.2, 1.26, 4751, 0., 0.57 | /END!
271X = 706.447,1448.611, 38, 10, 2.6, 1.26, 4531, 0., 1.96!!END!
281X = 706.134, 1449.804, 140, 10, 52, 3.6, 525.1, 0., 16.65!END!
29 1 X = 706.399, 1449.885, 140, 10, 5.2, 432, 502, 0, 18.98!END!
30! X = 706.484, 1450.014, 36., 10., 1.5, 2.88, 463.1, 0., 0.19!IEND!
311X= 706.211, 1448.627, 16.7, 10, 1,12.09, 674.1, 0., 3.10!IEND!
321X = 706.244, 14498.618, 16.7, 10, 1.,12.13, 676.1, 0., 3.10!!END!
331X = 706.534,1448.4918, 60, 10, 3.5, 2.18, 480, 0, 3.101IEND!
341X = 706.725, 1449.62, 140, 10, 5.2, 39, 5931, 0., 490!1END!
351X = 707.2622, 1450.287,  24., 10, 038 1285, 523.1, 0., 2.00!IEND!
361X = 707.3245, 1450.202, 100, 10., 3., 6, 473.1, 0, 14301 END!
371X =707.3557, 1450.226, 30., 10., 1.08,4536,1073.15 0, 2.36!!END!
381X= 7073, 1450.27, 30, 10., 0.65,12.33,343.15, 0, 0.00!IEND!
391X = 707.345,1450.6281, 140., 10., 2.03, 21, 579.1, 0, 9.401IEND!
401X =707.3211, 145051, 40, 10, 0.7, 46, 463.1, 0., 0.20!!END!
411X =707.2219, 1450.493, 40, 10, 07, 4.2, 6331, 0, 0.13!END!
421 X = 706.4596, 1449.817, 140., 10., 2.9, 103, 503.1, 0., 10.00!!END!
431X = 70715, 1450.15, 533, 10, 7.2, 16.8, 366.3, 0.,104.00!END!
44 | X = 706.184, 14498.688, 30, 10., 3.05,27.78, 502.1, 0., 11.40 ! IEND!
451X =706.1841, 1449.688, 30., 10, 3.05,27.78, 5021, 0. 11.40!IEND!
46! X = 706.0841, 1449.588, 30., 10., 3.05,27.78, 5021, 0., 11.40!IEND!
471X = 706.75 1449, 140, 10, 25,1072, 4581, 0, 13.30!!END!
48t X = 708,581, 1449498, 60, 10, 09, 10, 533.1, 0, 0.53!IEND!
491X = 706.738,1449.6551, 60., 10, 09, 10, 533.1, 0., 0.53!IEND!
501X = 706.845,1449.722, 60, 10, 215, 11.7, 4451, 0., 1.60!IEND!
511X = 7075, 1448.35 26.32, 15, 1.85,14.04, 491, 0., 3.14!!END!
E2!X= 7055, 1448, 40, 4., 276 25,383.15 0, 10.10!/END!
531X = 7055, 1448.01, 40, 4., 276, 25,383.15, 0., 10.10!END!

a
Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

b
0. = No building downwash modeled, 1. = downwash modeled
NOTE: must be entered as @ REAL number (i.e., with decimal point)

c
1 emission rates must be entered (one for every poliutant). -
Enter emission rate of zero for secondary pollutants.




NO2

1

TOP-50 1-HOUR AVERAGE CONCENTRATION VALUES

YEAR DAY HOUR(0-23) RECEPTOR TYPE CONCENTRATION COORDINATES (km}

98
98
98
98
98
98
98
a8
98
98
98
98
98
98
98
98
98
98
98
28
98
98
98
28
98
98
8
98
98
98
98

170
302
55
228
228
54
293
326
164
312
348
146
76
326
311
144
25
25
189
189
228
3
276
g
41
315
163
35
326
31
175
25
245
241
158
315
181
134
21
247
338
260
269
341
198
134
21
315
14
343

21
18
18
7
7
19
18
19
21
18
18
3
19
19
12
7
21
18
7
7
7
19
7
18
11
19
1
19
19
18
0
19
1
22
7
19
22

20
10
10
19

20
19

15
11

(0,301} D 4.1599E-04
(0,262) D 4.1251E-04
0,262) D 4.1142E-04
0,511) D 4.0832E-04

(
(
(
(
(
(
(
(
(
(
(
(
(

(
(
(
(
(

o,
0,
0,
0'
Q.
0,
0

0
0
0
0
0
0
0,
0,
o

\267) D 4.0817E-04
337) D 4.0677E-04

262) D 4.0627E-04
262) D 4.0525E-04
301) D 4.0506E-04
262) D 4.0429E-04
262) D 4.0182E-04

337) D 4.0040E-04
373) D 3.9775E-04

338) D 3.9672E-04
262) D 3.9624E-04
71) D 3.9566E-04
57) D 3.9561E-04

1
3
301) D 3.9511E-04
5

09) D 3.9392E-04
84) D 3.9392E-04

(0,268) D 3.9353E-04
{( 0,283) D 3.9337E-04

(0,262) D 3.8284E-04

(0,262) D 3.81628-04
(0,262) D 3.9140E-04
(0,374) D 3.9132E-04
(0, 8) D 3.9083E-04
( 0,337) D 3.9082E-04
(0,337) D 3.9042E-04
0,301) D 3.9014E-04
0,301) D 3.8846E-04
0,283) D 3.8808E-04
(0,194) D 3.8651E-04
(0,262) D 3.8628E-04
(0,231) D 3.8619E-04
(0,373) D 3.8290E-04
{ 0,241) D 3.8191E-04

(
(
{

{
{
{
(

0,
0
o,

’

154y D 3.8172E-04

,337) D 3.8085E-04
262y D 3.8002E-04

262) D 3.7963E-04

{0,158) D 3.7946E-04

{
(

(
(

0
0
o,
0,

,262) D 3.7868E-04
,374) D 3.7684E-04

102) D 3.7462E-04
140) D 3.7431E-04

{0,357y D 3.7319E-04
{ 0,355) D 3.7306E-04
{0,262) D 3.7170E-04
{0,262) D 3.7118E-04

709.000 1451.500
707.500 1450.500
707.500 1450.500
710.000 1450.120
710.000 1450.500
709.000 1452.500
707.500 1450.500
707.500 1450.500
709.000 1451.500
707.500 1450.500
707.500 1450.500
708.000 1452.500
709.000 1453.500
709.500 1452.500
707.500 1450.500
707.000 1448.000
710,000 1453.000
709.000 1451.500
708.500 1445.500
708.500 1445.500
710.500 1450.500
708.000 1451.000
707.500 1450500
707.500 1450.500
707.500 1450.500
708.500 1453.500
709.000 1445.500
709.000 1452.500
709.000 1452.500
703.000 1451.500
708.000 1451.500
708.000 1451.000
708.500 1448.500
707.500 1450.500
710.000 1449.500
709.000 1453.500
706.000 1450.000
707.500 1447.500
709.000 1452.500
-707.500 1450.500
707.500 1450.500
709.500 1447.500
707.500 1450.500
709.500 1453.500
708.500 1446.000
709,500 1447.000
710.000 1453.000
705.000 1453.000
707.500 1450.500
707.500 1450.500
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Run Title: )
CALPUFF Appilication with met data from ISC PCD Met Statlpn#32 1998
Produce table and map-file for peak 1-hr average concentrations
ALL STACK : NG/ PM

General run control parameters

Starting date: Year (ISYR) -- Nodefault 1iSYR = 98 !
Month (ISMO) — No default [ISMO = 1 !
Day (ISDY)— No default 1ISDY = 1 !
Hour (ISHR) — No default 11SHR = 1

t
Number of hours to process (NHRS) — No default | NHRS = 8760 !
| Species to process (ASPEC) — No default 1ASPEC =PM |

Concentration and scaling factors

Layer of concentrations (ILAYER) — Default: 1 1ILAYER = 1 !

Scaling factors of the form:  — Defaults: 1A= 0.0 |
X{new)=X(oldy*A+B - A=00 !B=00 |
(NOT appliedifA=B=00) B=00

Receptor information

Gridded receptors processed (LG) ? 1ILG =F !
Discrete receptors processed {LD) 7 Ino=T1!
CTSG Complex terrain receptors processed (LCT)?  ILCT=F |

Visibility Parameters

Background light extinction
(BEXTBK) — No default | BEXTBK = 0.0!
Percentage of particles affacted by relative humidity
(RHFRACY) — No default ! RHFRAC =0.0!
Maximum relative humidity (%) used in particle growth eqn,
(RHMAX) — No default | RHMAX =0.0!

Averaging time and TOP 50 Table control

User-specified averaging time
(NAVG) - No default | NAVG= 0 !

Top 50 table for 1-hr averages

(L1T50) — No default ! L1T50=F !
Top 50 table for 3-hr averages

(L3T50) — No default | L3T50=F !
Top 50 tabie for 24-hr averages

{1.24T50) - No default !L24T50=T !
Top 50 table for NAVG-hr averages

(LNT50) — No default | LNT50=F |
Top 50 table for length of run averages

(LRTS0) -- No default ! LRT50=F !

TOP Table control

Number of values at each receptor
(NTOP) — No default INTOP= 3 !
(NTOP must be <= 4)

Specific ranks of values reported
{ITOP(4) array) -- No defauit | [TOP = 1,2,3 !
(NTOP values must be entered)

Top table for 1-hraverages (L1TOPN) ! L1TOPN=F !
Top table for 3-hraverages (L3TOPN) | L3TOPN=F |

" Top table for 24-hr averages (L24TOPN) 1L24TOPN=T |
Top table for NAVG-hr averages (LNTOPN) | LNTOPN=F |
Top table for length of run averages (LRAVG)! LRAVG=F !




Top 50 table for 3-hr averages: F
Top 50 table for 24-hraverages: T o o
Top 50 table for NAVG-hr averages: F - TR Ty
Top 50 table for length of run averages: F

Top "n" table control
Number of "top™ values at each receptor: 3
Specific ranks of “top” values repoited: 1 2 3

Top *n" table for 1-hr averages: F

Top “n" table for 3-hr averages: F

Top "n" table for 24-hr averages: T
Top “n" table for NAVG-hr averages: F
Top "n" table for length of run averages: F

Threshold Exceedence control

4- Exceedences of a specified value will be counted for -

Output options
"7 Plot files created: T
& Output  1-hr averages for selected days: F
= Output  3-hr averages for selected days: F

QOutput 24-hr averages for selected days: F
. Output NAVG-hr averages for selected days: F
Output selected information for debugging: F

Days selected for output tables

~ 0000000000 0000000000 0000000060 0000000000 C000000000 000CO00000 0000000000 0GOD000000 0000000000
: 0000000000 '

- 0000000000 0000000000 0000000000 0000000000 0GO000OORD 0000000000 0000000000 0000000000 0OO0000CC00

0000000000
- 0000000000 0000000000 0000000000 00000Q000C QCOQO0Q0C0 CGCCO00000 000000000 0600000000 0000000000

0000000000
o 0000000000 000000CON0 0000000000 0000000000 0CO0O0COCCO 0000000000 000CO0
j IDENTIFICATION OF PROCESSED MODEL FILE

CALPUFF 490 960612
7] LCP : BG USED
- LAEM CHABANG FOWER / SRIRACHA : 1988

PM concentrajon at GLC ALL source case : NG
7] Chemical species names for each layer in rnédel:
; PM 1
-
-
b

INPUT FILES

—] Default Name  UnitNo.  File Name and Path

CALPOST.INP 5 CA99105\WNLCPOS1.INP
- j MODEL.DAT 4 c\99105\nglcppuf.dat

OUTPUT FILES

~z
] Default Name UnitNo. File Name and Path

CALPOST.LST 7 ¢\99105\pniposti.lst
124TOPN.MAP 13 c\99105\pnicpoid.mas




Threshold Exceédence control

Counts will be tabulated for each average that
exceeds a specified non-negative threshaold.

Defauit = -1.

Threshold for 1-hr averages (THRESH1} ! THRESH1=-1.0 |
Threshold for 3-hr averages (THRESH3) ! THRESH3 =-1.0 !
Threshold for 24-hr averages (THRESH24) !THRESH24=-10!
Threshold for NAVG-hr averages (THRESHN) ! THRESHN =-1.0 !

Output Options

Special Output (LMAP):
Fiot files can be created for selected Top-n and Exceedence tables.
They follow a record format of [x,y,vall,val2,...] so that MAPS of
these values can be produced with [ittie effort. Each type of
data is placed in its own file. The naming convention for these
files is adapted from the Top-N control variables, so that
Top 3-hr values are listed in : L3TOPN.MAP
Length-of-run averages are in : LRAVG.MAP
Exceedences of the 24-hour threshold are in : L24EXC.MAP
A MAP-file will be created for each control variable set to ,
if LMAP is also .

(LMAP) ILMAP =T!

Standard Qutput to List File:

Output 1-hr averages for selected days (LECH1} ILECH1 =F1
Output 3-hr averages for selected days (LECH3} 1LECH3 =F!
Output 24-hr averages for selected days (LECH24) 1LECH24 =F!
Output NAVG-hr averages for selected days (LECHN) ' LECHN =F!
Qutput selected information for debugging (LDEBUG) | LDEBUG =F |

Days selected for output [ECHO(366)

HECHO = 3660 !
(366 values must be entered)

IEND!

CALPOST Ceontrol File Input Summary ———7m————

Run starting date — year: 98
menth: 1
day: 1
Julian day: 1
hour ending(0-23): 1
Run length (hours): 8760
Species: PM

Concentration & scaling factors
Layer of processed data: 1
(>0 = concentrations, -1 = dry fluxes, -2 = wet fluxes)
Multiplicative scaling factor: 0.0000E+00
Additive scaling factor; 0.0000E+00

Receptor information
Gridded receptors processed?: F
Disctrete receptors processed?: T
CTS8G Complex terrain receptors processed?: F

Visibility parameters
Background light extinction (1/megameters): 0.00
RH-affected particle percentage (%): 0.000
Max. RH % for particle growth {%}: 0.000

Averaging time & TOP 50 table control
User-specified averaging time (NAVG houwrs): 0
Top 50 table for 1-hr averages: F

l:l!
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LCP : NG USED .
LAEM CHABANG POWER / SRIRACHA : 1988
PM concentraion at GLC ALL source case : NG

Run title (3 lines}

POINT SOURCE DATA FOR SOURCES WITH CONSTANT EMISSION PARAMETERS

b c
Source XUTM Y UTM Stack Base Stack Exit Exit Bidg. Emission
No. Coordinate Coordinate Height Elevation Diameter Vel. Temp. Dwash Rates

km}  (km) (m) (M) (m) (mis){deg. K}  (g's)

11X = 705.0797,1448.4611, 52., 7.,
21X = 704744, 1448.516, 332, 7.
31X = 705.0381, 1448.528, 762, 7.,
41X = 705.0936, 1448.486, 305, 7.,
51X = 705.066, 1448.528, 27.4, 7.,
6!X= 704.87, 144849, 914, 7.,
71X =705.1064, 14485, 66, 7.
81X = 704.62, 1448675, 305, 7.,
91X = 704.62, 1448.675, 305, 7.,
101X = 70474, 1448.54, 24.4, 7.,

201, 4.78, 643.1, 0., 0.05!!END!
0.91, 8, 678.1, 0, 0.02!END]

1.98, 8.02, 450.1, 0., 0.12!IEND!
091, 6.89, 562.1, 0., 0.00!IEND!
0.79, 6.2, 596.1,-0,, 0.01!!END!
1.71, 6.31, 8631, 0., 0.00!!END!
6.61, 7.71, 589.1, 0., 0.01 HEND!

2.13, 27.1, 461.1, 0., 0.00!!END!
213, 271, 461.1, 0., 0.00!1END!
1.01, 6.2, 595,49, 0., 0.001!END!

111 X= 70475, 14485, 39, 7., 244, 758, 658.1, 0., 0.70!END!

121X = 70463, 144853, 68, 7.,

131X = 705.166, 1448.418, 122, 7.
141X = 705.093, 1448.486, 244, 7.
151X = 704.679, 1448.626, 205, 7.
161X = 704.61, 1448.62, 915, 7,

171X = 70473, 144859, 70. 7.,

181X = 705.03, 1448.1, 37., 7.

191X = 705.035, 1448.15, 37.. 7.

201X = 70648, 1450.25, 60. 10.,

211X = 706,349, 1450.047, 140., 10.,
221X = 706.431, 1450.132, 11, 10.,
231X = 706.376, 1450.014, 34, 10,
241X = 706.269, 1449.917, 45 10,
251X = 706.335,1449.7371, 140., 10.,
261X = 706.355, 1449.719, 25., 10,
271X = 706.447, 1449.611, 38. 10.,
281X = 706.134, 1449.804, 140., 10.,
291X = 706.399, 1449.885, 140. 10.,
301X = 706.484, 1450.014, 36., 10.,
311X = 706.211, 1449.627, 167, 10,
321X = 706.244, 1449.618, 16.7, 10.,
331X = 706.534,1440.4919, 60. 10.,
341X = 706.725, 144962, 140, 10.,
35 X = 707.2622, 1450.287, 24. 10.,
36 1 X = 707.3245, 1450.202, 100., 10,
371X = 707.3557, 1450,226, 30., 10.,
38IX= 707.3, 1450.27, 30., 10,

391X = 707,345,1450.6281, 140., 10,
401X =707.3211, 145051, 40., 10,
411X = 707.2219, 1450.483, 40., 10.,
42| X = 706.4596, 1449.817, 140., 10,
431X = 707.15, 1450.15, 53.3, 10.,

441X = 706,184, 1449.688, 30., 10.,
451X = 706.1841, 1449.688, 30, 10,
46 {X = 706.0841, 1449.588, 30, 10.,
471X = 706.75, 1449, 140., 10.,

481X = 706581, 1449.49, 0., 10.,

491X = 706.738,1449.5551, 60, 10.,
501X = 706,245, 1449.722, 60., 10.,
511X= 707.5, 144835, 26.332, 15,

152, 6€.91, 503.1, 0., 0.40!IEND!
32, 9.78, 589.1, 0., 1.57!IEND!
076, 7.6, 573.1, 0., 0.00!IEND!
1.32,13.61, 523.1, 0., 0.31!!END!

1.37,38.75, 593.1, 0., B.211{1END!

443, 7.8, 519.1, 0., 1.92!IEND!

1.8, 463, 601, 0., 0.00!IEND!
1.8, 46.3, 571, 0., 0.00!!END!

3.5,29.18, 588,15, 0., 0.00!!END!

0

5.2, 3,69, §73.1, 0., 3.75!IEND!
19, 173, 683.1, 0., 0.00'END!
15, 2.07, 803.1, 0., 0.00!IENDI
1.9, 0.38, §73.1, 0., 0.00 ! END!
5.2, 1.26, §73.1, 0., 0.37!1END!

1.2, 1.26, 475.1, 0., 0.00 1 IEND!
26, 1.26, 453.1, 0., 0.00!!END!
52, 3.6, 525.1, 0., 4.4411END!
52, 432, 502, 0., 11.28!!END!
15, 2.88, 4631, 0, 0.08!IEND!
1.,12.09, 674.1, 0., 3.10!!END!
1.,12.13, 676.1, 0., 3.10!!END!
3.5, 2.18, 480, 0., 0.00 !END!
5.2, 3.9, 5931, 0., 278!END!
0.38,12,85, 523.1, 0., 0.32!IEND!
3., 6, 4731, 0, 2941END!
1.08,45.36,1073.15, 0., 0.46!!END!
0.65, 12.33, 343.15, 0., 2.04 {IEND!
203, 21, 579.1,#70., 1.501!END!
0.7, 486, 463.1, 0., D.15!IEND!
07, 42,6931, 0, 0.10!IEND!
2.9, 103, 503.1, 0., 3.50!END!
7.2, 168, 366.3,» 0., 3.30!IEND!
3.05,27.78, 5021, 0., 0.28!IEND!
3.05,27.78, 5021, 0., 0.28!IEND!
3.05,27.78, 502.1, 0., 0.28!IEND!
25,1072, 458.1, 0., 5.10!IEND!
038, 10, 533.1, 0., 0.00!1!END!
0.9, 10, 533.1, 0., 0.00!!END!
215, 11,7, 4451, 0., ©.00 ! IEND!
1.85,14.04, 491, 0, 1.28!END}

521X= 7055, 1448, 40, 4., 276, 25, 383.15 O, 2.45 1 |END!
53!X= 7055, 1448.01, 40, 4., 276, 25, 383.15 0. 2.45!I1END!

a

Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

b
0. = No building downwash modeled, 1. = downwash modeled
NOTE: must be entered as a REAL number (i.e., with decimal point)

c
1 ernission rates must be entered (one for every pollutant).
Enter emission rate of zero for secondary pollutants.
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NON-GRIDDED {DISCRETE) RECEPTOR DATA

XUTH YUTM Ground
Receptor  Coordinate Coordinate Elevation
No. tkm) (km) (m)
1i1X= 703., 14435, 0.000! END!
21X= 7035, 14435  0.000! !END!
3iX= 704, 14435, 0.000! {END!
A1X= 7045, 14435, 0.000! [END!
5iX= 705., 14435, 0.0001 IEND!
61X= 7055, 14435, 0.000! IEND!
71Xs= 706., 14435, 0000 'END!
8!X= 7065 14435, 0.000! 'END!
91X = 707., 14435, 0.000! END!
101X= 7075, 14435, 3.000! 'END!
11IX= F08., 1443.5, 3.000! 'END!
121X= 7085, 14435, 5.000! END!
131 X= 709, 14435, 7.000¢ 1END!
141X = 7095, 14435, 7.000! HENDI
151X = 710, 14435, $.000! ENDI
161X= 7105, 14435, 9.000f !END!
171X = 711, 14435, 16.000¢ END!
181X = 7115, 14435, 16.000! [ENDI
191 X= 703, 1444, 0.000! IEND!
201 X= 7035, 1444, 0.000! 1END!
211X= 704, 1444, 0.000! 1END!
221X = 7045, 1444, 0.000! IEND! -
231X = 705., 1444., 0.000! 1END!
241X = 7055, 1444, 0.000! IEND!
251X = 706., 1444, 0.000!. IEND!
261X = 7065, 1444, 0.000! IEND!
271X = 707, 1444, 0.000! IEND!
. 281X= 707.5, 1444, 3.0001 IEND!
291X = 708., 1444 3.000! 'END!
3W0IX= 708.5, 1444, 3,000t IEND!
3MlX= 709, 1444, 7.000! 1END!
321X= 7035, 1444, 7.0000 1END!
33IX= 710, 1444, 9.000! IEND!
34X = 7105, 1444, 9.000! JEND!
IX= 711, 1444, 13.000! END!
wBIX= 7115, 1444, 16.000! IEND!
371X= 703, 14445, 0.000! IEND!
381X = 7035, 14445, 0.000! END?
39X = 704, 14445, 0.000! IEND!
401X = 7045, 14445, 0.000! 1END!
41X = 705., 14445, 0.000! IEND!
421X = 7055, 14445, 0.000! IEND!
431X = 706, 14445, 0.000! IEND!
441X = 706.5, 14445, 0.000! 'END!
451X = 707., 14445, 3.000! END!
461X = 7075, 14445, 3.000! IEND!
471X = 708, 14445, 3.000! END!
481X = 7085, 14445,  2.000! !END!
491X = 709., 14445, 7.00Q! !END!
801X = 7035, 14445, 7.000! 1END!
11X = 710, 14445, 8.000! END!-
821X = 7105, 14445, 9.00¢! IENDt
531X = 711, 14445, 9.000! END!
541X = 7115, 14445, 13.000! 'END!
551X = 703., 1445, - 0.000! IEND!
861X = 7035, 1445, 0.000¢ IEND!
571X = 704, 1445,  0.000" IEND!
. 581X= 7045, 1445, 0.000! IEND!
581X = 705., 1445, 0.000! !END!
60!X= 7055, 1445, 0.000f JEND!
611 X= 706., 1445, 0.000! IEND!
621X = 7065, 1445, 3.000! 1END!
G3IX= 707, 1445, 3.000! IEND!
641X= 7075, 1445, 3.000! IEND!
65t X = 708, 1445 2,000 IEND!
B6IX = TJOBS, 1445, 2.000! 'END!
E71X= 709, 1445, 7.000! IEND!
681X = 7095, 1445, 7.0008 'END1
681X = 710, 1445, 7.000¢ IEND!
70!X= 7105, 1445, 11.0001 IEND!
IX= 711, 1445,  11.000! IEND!
721X = 7115, 1445, 13.0001 1END!




731X=
T41X =
751X=
761X =
TIX=
781X =
791X=
804X =
B1iX=
821X=
83IX~=
841X =
85t X =
861X =
g7IX=
881X =
8g91Xx=
90! X=
911 X=
92X =
931X =
941X =
861X =
BEA=
g7tX=
98tX=
891X =
001X =
1011X =

113X =
1141X=
1MsiX=
161X =
17X =
118X =
191X =
1201X =
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126!
1271
1281
1291
130!
131!
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an

351X
136X

703,
703.5,
704,
704.5,
705,
705.5,
708,
706.5,
707.,
7075,
708.,
708.5,
703.,
709.5,
710,
710.5,
711.,
711.5,
703,
7035,
704.,
704.5,
705,
70585,
706,
706.5,
707.,
707.5,
708.,
708.5,
708,
709.5,
710.,
710.5,
M.,
711.5,
703.,
703.5,
704.,
704.5,
705.,
7055,
706.,
7065,
707,
7075,
708.,
708.5,
709,
709.5,
o,
710.5,
711,
7115,
703.,
7035,
704,
704.5,
705, -
705.5,
706.,
706.5,
707,
707 5,
708.,
708.5,
709.,
709.5,
710.,
710.5,
711.,
711.5,
703,
703.5,
704.,
704 .5,
J085.,
7055,
706.,
J086.5,

14455,
1445 5,
14455,
1445.5,
14455,
1445 5,
14455,
14455,
14455,
1445.5,
1445 5,
14455,
14455,
1445.5,
14455,
1445.5,
14455,
1445.5,
1446.,
1446.,
1446.,
1446.,
1446.,
1446.,
1446.,
1446.,
1446.,
1446.,
1446.,
1446.,
1446.,
1446.,
1446,
1446.,
1446.,
1446.,
1446.5,
1446.5,
1446.5,
1446.5,
1446.5,
1446.5,
1446.5,
14465,
1446 5,
1446.5,
1446.5,
1446 5,
1446.5,
1446.5,
1446.5,
1446.5,
1446.5,
14486.5,
1447,,
1447,
1447,
1447,
1447.,
1447.,
1447,
1447,
1447.,
1447,
1447.,
1447.,
1447,
1447.,
1447,
1447.,
1447,
1447,
1447 5,
1447 5,
1447 5,
1447.5,
14475,
14475,
1447.5,
1447.5,

0.000! (END!
0.000! 'END!
0.000! 1END!
0.000! 1END!
0.000! 1END!
0.000! 'END!
2.000! IEND!
3.000! 1END!
3.000! 1END!
2.000! IEND!
2.000! 'END!
28.000! IEND!
28.000! 'END!
11.000! IEND!
11.000! 1END!
11.000! 1END!
13.000! IEND!
13.000! 1END!
0.000! 1END!
0.000! 'END!
0.000! JEND!
0.000! !END!
0.000! 1END!
2,000! JEND!
2.000! 'END!
3.000! 1END!
2.000! '1END!
2.000! 'END!
2.000! 'END! .
28.000! 'END!
28.000! 1END!
28.000! !END!
12,0001 'END!
12.000! 1END!
12.000! END!
12.000! 'END!
0.000! 1END!
88.000! 'END!
0.000! 'END!
20000 1END!
2.000! END!
2.000! 1END!
4.0001 1END!
4.000! 'END!
20001 IEND!
2.000! . 1END!
28.0001 1END!
28.000! END!
28.000 IEND!
28,0000 '1END!
28.000! 1END!
12.0001 1END!
16.000! {END!
16.000! IEND!
0.0001 IEND!
40.000! 1END!
4.000! 1END!
4.000! |END!
4.000! 'END!
2.000! (END!
4.0000 1END!
4.000! 1END!
4.0001 I1END!
24,0000 'END!
24.0600! END!
28.000! 'END!
28.000! IEND!
35,000! IEND!
35.000! END!
35.000! 1END!
16.000! IEND!
16.000! 1END!
0.000! 'END!
0.000! !END!
4.000! 'END!
40000 1ENDI
4.000! 1END!
4.000! IEND!
4.000! IEND!
4.000! 'END!
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2161 X =
2171X =

281X =

2181X =
2201X =
211X =
221X =
2R =
241X =
2251X =
221X =
2271 X =
2281 X =
2291X =
201X =
2311X =
221X =

707.,
707-5,
708.,
708.5,
709.,
709.5,
710.,
710.5,
71,
7115,
703.,
703.5,
704.,
704.5,
705.,
705.5,
706.,
706.5,
707.,
707 5,
708.,
7085,
709.,
709.5,
710.,
710.5,
711.,
711.5,
703.,
7035,
704.,
704 5,
705.,
705.5,
706.,
706 5,
707.,
707.5,
708,
708 5,
709.,
7095,
710,
710.5,
711.,
711.5,
703.,
7025,
704.,
704.5,
705.,
7055,
706.,
706 5,
707.,
7075,
708.,
708 5,
708.,
7095,
710.,
710.5,
711.,
711.5,
703.,
703 5,
704.,
704 5,
705.,
705.5,
706.,
706.5,
707.,
707 5,
708.,
708.5,
709.,
709.5,
710.,
710.5,

1447.5,
14475,
14475,
1447.5,
1447.5,
1447.5,
1447.5,
1447.5,
14475,
1447 5,
1448,
1448.,
1448,
1448,
1448.,
1448,
1448.,
1448,
1448,
1448,
1448.,
1448,
1448,,
1448.,
1448,,
1448,
1448,,
1448.,
1448 5,
1448.5,
1448 5,
1448.5,
1448 5,
1448.5,
1448.5,
14485,
1448 5,
1448 5,
14485,
1448 5,
14485,
1448.5,
14485,
1448.5,
1448.5,
1448 5,
1449,
1448,
1449,
1449,
1449.,
1449,
1449,
1449,
1449,
1449,
1449,
1449,
1448,
1449,
1449,
1449,
1449,
1449,
1449.5,
1449 5,
1449.5,
1449 5,
1449.5,
144935,
1449 5,
14495,
1449 5,
14495,
14495,
1449.5,
1449 5,
1449.5,
1449 5,
1449 5,

40001 END!
24.000! IEND!
24.000! 'END!
29.000! 1END!
29.000! {END!
35.000! * IEND!
35.000! IEND!
35.0001 1END!
35.000! 1END!
16.000! 1END!
0.000! !END!
0.000! 'END!
80.000! IEND!
40001 IEND!
4.000! 1END!
4.000! IEND!
4.0001 1END!
40001 1END!

24.000! 1END!
24,0000 IEND!

24,0001 1END!
23,0000 [END!

29,0000 IEND!
40.000! 1END!

40.000! 1END!
35.000! 'END!

35.000! END!
16.000! |END!
0.000! IEND!
0.000! IEND!
40.000! IEND!
4.000! IEND!
4.000! 1END!
4.0001 1END!
4.0001 1END!
4.000! 1END!
14.000! IEND!
14.000! IEND!
14.000! !END!
29.000! 1END!
29.000! IEND!
40,0001 1ENDY
40,0001 IEND!
40.0001 1END!
40.000! 1END!
40.0001 'END!
0.000! IEND!
0.000! JEND!
0.0001 IEND!
4,000! 1END!
4.000! IEND!
4.000} 1END!
4.000! IEND!
4.000! 1END!

14,000 IEND!
14.000! IEND!

14,0001 1END!
29.000! 'END!

40.0001 IEND!
60.000! IEND!

60.000! 1END!
40.000! IEND!

40.000! 1END!
25,0001 1END!
0.000! (END)

- 0.000! 'END!

0.000¢ 1END!
60.000! 1END!
14.000! END!
14.000! IEND!
14.000! 1END!
14.000! IEND!
14.000!1 1END!
14.000! IEND!
14.000! 1END!
29.000! 1END!
29.000! 'END!
40.000! EEND!
60.000! IEND!
60.000! \END!

'




2331X= 711, 14495,  25.000! !END!
2341X = 7115, 14495, 25000! !END!
2381X= 703., 1450, 0.000! |END!
2361 X = 7035, 1450, 0.000! !END!
371X = 704., 1450, 0.000! !END!
2381X = 7045, 1450, 40.000! IEND!
2381X = 705., 1450, 160.000! !END!
2401 X = 705.5, 1450, 80.000! END!
241 X = 706., 1450, 30.000! IEND!
2421X = 7065, 1450, 47.000! !END!
2431X = 707., 1450, 47.000! !END!
2441X = 707.5, 1450, 47.000! !'END!
2451X = 708., 1450., 47.000! !END!
2461 X = 708.5, 1450, 47.000! IEND!
2471X= 709., 1450, 47.000! !END!
2481X = 7095, 1450, 47.000! {ENDt
2491X = 710., 1450, 47.000! IEND!

250! X = 7105, 1450, 47.000! END!
2511X= 711, 1450, 47.000! !END!
2521X =" 7115, 1450, 40.0000 [END!

2531X = J03., 14505, 0.000! IEND!
2541 X = 703.5, 14505,  0.000! IEND!
2551 X = 704., 1450.5, 0.000! IEND!
2561 X = 7045, 14505,  0.000! !ENDI
2671 X = 705., 14505, 40.000! (END!
2581X = 7085, 14505, 90.000f 'END!
2881 X = 706., 14505, 20,000 END!
2601X = 7065, 14505, 60.000! !END!
2611 X = 707., 14505,  4.0001 |END!
2621 X = 7075, 14505, 47.000! !END!
263X = 708., 14505, 47.000! IEND!
2641X = 708.5, 14505, 47.000! !END!
265!X = 709., 14505, 47.0000 IEND!
2661 X = 709.5, 14505, 47.000! !END!
2671 X = 710., 1450.5, 47.000! IEND!
2681X = 7105, 14505, 47.000! !ENO!
2691 X = 711, 14505, 47.000! END!
211X = 711.5, 14505, 60.000! {END!
211X = 703., 1451, 0.000! !END!
272X = 7036, 1451,  0.000! IEND!
231X = 704, 1451, 0.000! !END!
2741 X = 7045, 1451,  0.000! !END!
275X = 705, 14561,  0.000! !'END!
2761X = 7055, 1451, 0.000! END!
271X = 706., 1451, 4.000! IENDI
2781 X = 706.5, 1451,  4.000! IEND!
2791 X = 707., 1451, 4.000! !'END!
280! X = 7075, 1451, 60.000! !END!
2811 X= 708., 1451, 47.000! 'END!
2821 = 708.5, 1451, 40.000! !END!
2831X = 709., 1451, 80.000! !END!
2841 X = 7085 1451, 52.000! IEND!
2851 X = 710, 1451, 47.000! IEND!
2861 X = 7105, 1451, 42,0000 IEND!
2871 X = 711, 1451, 42.000! IEND!
288X = 7115, 1451, 42.0000 IEND!
2881X = 703, 14515, 0.000! |END!
2901 X = 7035, 14515, 0.000! END!
201X = 704., 14515, 0.000! !END!
2921X = 7045, 14515, 0.000! END!
231X = 705., 14515, 0.000! !END!
2941 X = 7055, 14515, 0.000! END!
2951 X = 706, 14515, 0.000! !END!
291X = 7065, 14515 4.000! IEND!
2971X = 707., 14515,  4.000! IEND!
2981X=  707.5, 14515, 47.000! !END!
2031 X = 708, 14515, 47.000! IEND!

300! X=  708.5, 14515, 40.000! !END!

301X = 709., 14515, 160.000! 1END!
302!X= 709.5, 14515, 52.000! IEND!
3t X = 710., 14515, 52.000! {END!
3041 X = 7105, 14515, 42.000! IEND!
T 305tX = 711., 14515, 42.000! END!
3061 X= 7115, 14515, 42.000! IEND!
3071X = 703, 1452, 0.000! IEND!
308! X = 7035, 1452, 0.000! IEND!
309!1X= 704., 1452,  0.000f IEND!
310X = 7045, 1452, 0.0001 IEND!
INX= 708, 1452,  0.0000 IEND!

321X = 705.5, 1452, 0.000! {END!

i
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1452, 0.000! IEND!
1452, 40.000! !END!
1452, 77.000! IEND!
1452, 77.0001 'END!
1452., 77.000! IEND!
1452., 60.000¢ |END!
1452, 40.000! IEND!
1452, 68.000! IEND!
1452, 68.000! IEND!
1452, 56.000! IEND!
1452,  3.000! IEND!
1452, 3.000! IEND!
14525,  0.000! 'END!
14525,  0.000! IEND!
14525,  0.000! IEND!
14525, 0.000! JEND!
14525,  0.000! IEND!
1452.5,  0.000! IEND!
14525,  0.000! IEND!
14525, 34.000! END!
14525, 60.000! IEND!
1452.5, 40.000! IEND!
14525, 77.0000 IEND!
1452.5, 60.000! !END!
14525, 140.000! IEND!
1452.5, 68.000! IEND!
1452.5, 68.000! END!
1452.5,  56.000! IEND!
1452.5, 56,0000 IEND!
1452.5,  3.000! 'END!
1453.,  0.000! !END!
1453,  0.000! !END!
1453,  0.000! 'END!
1453,  0.000! END!
1453,  0.000! !END!
1453,  0.000! !END!
1453,  0.000! IEND!
1453., 60.000! IEND!
1453,  40.000! 'END!
1453, 77.000! IEND!
1453., 62.000! IEND!
1453., 100.000! !END!
1453, 100.000! 1END!
1453., 68.0000 'END!
1453., 6B.000! IEND!
1453., 56.000! IEND!
1453, 56.000! IEND!
1453,  3.0001 IEND!
14535,  0.000! IEND!
14535,  0.000! 'END!
14535,  0.000! IEND!
1453.5,  0.0001 {END!
14535, 0.000! !END!
1453.5, 0.000! END!
1453.5,  0.000! 'END!
14535,  0.000! IEND!
14535, 79.0001 1END!
1453.5, 52.000! 'END!
14535, , 52.000! IEND!
14535, 100.000! 'END!
14535, 120.0001 IEND!
1453.5, 100.000! 'END!
14535, 56.000! IEND!
1453.5, 56.000! (END!
14535, 56.000! IEND!
1453.5, 54.000! !END!
1454,  0.0000 IEND!
1454,  0.000! 'END!
1484,  0.000! IEND!
1454,  0.000! IEND!
1454,  0.0000 END!
1454.,  0.000! JEND!
1454.,  0.000! 'END!
1454.,  0.000! 1END!
1454.,  0.000! IEND!
1454., 52.000! !END!
1454, 52.000! 1END!
1454.,  80.000! IEND!
1454, 120.000! {ENDI
1454., 60.000! IEND!




93X =
3941X=
951X=
3961 X =
397! X=
3IX=

391 X ="

400t X =
401! X =
4021 X =
4031X~=
404! X =
405! X =
4061X =
4071X =
4081 X =
4091 X =
4101 X =
A111K=
412t X =
4131X =
4141 X =
151X =
4161 X =
4171 X =
4181X =
4181 K=
420t X =
211X =
4221 =
4231 X =
4241 X =
4261 X =
4261 X =
4271 X =
4281 X =
4291 X=
4301X =
4311X =
4321 X =
4331 X =
4341X =
4351X=
4361X =
4371X=
438t X =
4391 X =
4401 X =
411X =
4421 X =
4431 X =
4441 X =
445t X =
4461X =
441X =
4481 X =
4491X =
4501 X =
4511 X =
4521 X =
4531 X =
4541 X =
4551X =
456t X =

4571X = .

4581 X =
4581X =
460X =
4611X =
4621X =
4631 X =
4641 X =
4651 X =

4661 X = -

4671X=
4681X =
4691X =
4701X =
4711 X =
4721% =

710.,
7105,
741.,
7115,
703.,
703.5,
704.,
704.5,
705.,
705.5,
706.,
706 5,
707.,
707.5,
708.,
708 5,
709.,
709.5,
710.,
710.5,
711,
7115,
703.,
7035,
704,
704.5,
705.,
7055,
706.,
7065,
707.,
707.5.
708.,
708.5,
709.,
709.5,

Ma., .

710.5,
M.,
7115,
703.,
7035,
704.,
704.5,
705.,
7055,
706.,
706.5,
707.,
707.5,
T08.,
708.5,
709.,
709.5,
710.,
7105,
1.,
7115,
703.,
703.5,
704.,
7045,
705.,
7055,
706.,
706.5,
707.,
707.5,
708.,
7085,
709.,
709.5,
710.,
710.5,
711.,
7115,
703,
703.5,
704.,
704.5,

1454,
1454.,
1454,
1454.,
14545,
1454 5,
1454.5,
1454 5,
1454.5,
1454.5,
1454.5,
1454.5,
1454.5,
1454.5,
14545,
1454.5,
1454.5,
1454.5,
1454.5,
1454 5,
145435,
14545,
1455.,
1455,
1458,
1455.,
1455.,
1455,
1455.,
1455.,
1455.,
1455.,
1455.,
1455,
1455.,
1455.,
1455.,
1455.,
1455.,
1455.,
1455.5,
1455.5,
14555,
1455.5,
14555,
1455.5,
1455.5,
1455.5,
1455.5,
1455.5,
14555,
1455.5,
14555,
1455.5,
1455.5,
1455 5,
14555,
1455.5,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.,
1456.5,
1456.5,
1456.5,
1456.5,

56.000! 1END!
56.000t 1END!
56.000! 1END!
54.0001 IEND!
0.000! IEND!
0.000! 1END!
0.000! 1END!
0.000! END!
0.000! END!
0.000! END!
0.000! IEND!
0.0001 END!
0.000! END!
39.000! !END!
39.000! END!
39.000! 'END!
100.000! IEND!
£0.000! IEND!
16.000! {END!
16.000! END!
52.000! !END!
52.000! !END!
0.000! IEND!
0,0001 {END!
p.000! {END!
0.000! SEND!
0.000! {END!
0.000! END!
0.000! 1END!
0.000! 'END!
0.000! END!
0.000! !END!
39.000! |END!
35.000t 1END!
20.000! END!
16.000¢ 1END!
16.000! {END!
16.000¢ {END!
16.000! END!
52.0001 IEND!
0.000! END!
0.000! {END!
0.000! 'END!
0.0001 1END!
0.000! 1END!
0.000! (END!
0.000! IEND!
0.000! END!
0.000! IEND!
0.000! END!
0.000! END!
32.000! 'END!
32,0000 !END!
20,000! 'END!
16.000! 'END!
16.000! 1END!
16.000! 1END!
52.0001 'END!
0.000¢ END!
0.000! {END!
0.000! 1END!
0.000! END!
0.000! 1END!
0.000! 1END!
0.000! IEND!
0,000! 1END!
0.000! END!
0.000! END!
0.000t !END!
0.000! END!
12.0000 1END!
12.000! IEND!
12.0001 IEND!
12,0000 END!
12.000! 1END!
12.0001 'END!
0.000! 1END!
0.000! 'END!
0.000! IEND!
0.0001 1END!
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4731X= 705,
4741X = 7055,
4751X= 7086,
4761X = 706.5,
4711X= 707,
4781X = 7075,
4791X = 708.,
4801X= 7085,
4811X = 709.,
4821% = 7095,
431X = 710,
4841X = 710.5,
4851X = 711,
4861X= 7115,
4871X= 703,
483!'X = 7035,
4391X = T04.,
4901X = 7045,
4911%= 705,
4921X = 7055,
4931X = 706,
4941X = 7065,
4851x= 707,
496X = 707.5,
4971X = 708,
4981X =  7F0B.5,
4991X = 709,
5001X = 709.5,
s01!1X= 710,
5021X= 7105,
5031X= 711,

5041X = 711.5,
505t X = 708.4,

5061X= 706,
507X = 707.2,
5081X = 704,
5091X= 7085,
5101X= 708,
5111X= 710,
5121X= 708,

513X = 708.2,
5141 X= 708.5,
5151 X = 708.5,

5161X = 707.278,

1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1456.5,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1457.,
1451.4,
1451,
1449.3,
1446.5,
1445.5,
1450.75,
145012,
1448.5,
1447.,
14515,
1451.,

1446.09,

0.000! fEND!
0.000! IEND!
0.000! 1END!
0.000! END!
0.000! IEND!
0.000! !END!
0.000! 1END!
0.000! !END!
0.000! IEND!
12.000! IEND?
12.000! IEND!
12.000! IEND!
12.000! 1END!
36.000! END!
0.000! IEND!
0.000! IEND!
0.0001 'END!
0.000! !END!
0.000! END!
0.000! IEND!
0.000! END!
0.000! IEND!
0.000! IEND!
0.000! 1END!
0.000! IEND!
0.000! 'END!
0.000f 1ENDI
12.000! END!
12.000! 1END,
12.0000 IEND!
12.000! 'END!
36.0000 1END!
40.000! END!
0.000! [END!
10.000! IEND!
0.000! 'END!
23.000! 1END!
20.000! END?
42.000! 'END!
240001 'END!
6.0001 1END!
42.000t 'END!
20.000! IEND!
20.000! END!

5171X = 708.125, 1449514, 20.000! IEND!
5181 X = 705498, 1447.829  20.0000 1END!

a

Data for each receptor are treated as a separate input subgroup
and therefore must end with an input group terminator.
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TOP-50 24-HOUR AVERAGE CONCENTRATION VALUES

YEAR DAY HOUR(0-23) RECEPTOR TYPE CONCENTRATION COORDINATES (km)

98
98
88
98
28
88
98
a8
88
98
98
98
98
98
98
98
93
98
98
98
a8
98
98
98
98
98
98
98
a8
98
98
98
g8
98
98
g8
98
98
98
98
98
98
28
98
a8
98
93
98
98
93

3t0
344
313
273
15
31
347
272
294
87
309
312
278
315
277
200
350
63
23
339
13
53
102
78
25
44
343
99
345
101
85
247
303
349
140
314
296
305
an
100
327
318
346
114
308
301
338
73
12
328

0P Poooboooo00000no0PooPoPO90 500 2% snoowooCPooocnPooms

0,262} D 1.1607E-04
0,262) D 1.0916E-04
0,262) D 1.0888E-04
0,262) D 9.1703E-05
262) D 8.9421E-05
0,262) D 8.8425E-05
0,262) D 8.7102E-05
0,262) D 8.6414E-05
0

262) D

,262) D 8.0193E-05
(0,262) D 7.9716E-05
(0,262) D 7.5269E-05
(0,262) D 7.5264E-05
(0,262) D 7.4733E-05
(0,262) D 7.4291E-05
(0.244) D 7.3623E-05
{0,262) D 7.3533E-05
0,262) D 7.2364E-05
0,262) D 7.2104E-05
(0,262) D 7.1900E-05
0,262) D 6.7059E-05
0,262) D 6.6424E-05
(0,262) D 6.5619E-05
62) D 6.3682E-05
62) D 6.3336E-05
62) D 6.3220E-05
(0,262) D 6.2367E-05
0,262) D 6.0927E-05
0,262) D 6.0552E-05
0.262) D 6.0132E-05
0,262) D 5.8909E-05
0,245) D  5.9850E-05
0,262) D 5.9846E-05
0,262) D 5.9615E-05
0,245) D 5.9601E-05
0,262) D 5.9534E-05
0,262) D 5.9158E-05
0,262) D 5.8875E-05
0,280) D 5.8560E-05
0,262) D 5.8420E-05
0,262) D  5.7609E-05
0,262) D 5.7113E-05
0,262) D 5.6882E-05
0,243) D 5.6691E-05
0,262) D 5.4748E-05
0,262} D 5.4664E-05
0,262) D 5.4596E-05
{0,262) D 5.4425E-05
(0,262) D 5.4083E-05
(0,262) D 5.3859E-05

8.1472E-05 -

707.500 1450.500
707.500 1450.500
707.500 1450500
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1450500
707.500 1450.500
707.500 1450.500
707.500 1450.500
7067.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1450.000
707.500 1450,500
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1450500
707.500 1450.500
707.500 1450.500
707.500 1450500
707.500 1450.500
707.500 1450.500
707.500 1450.500
708.000 1450.000
707.500 1450500
707.500 1450.500
708.000 1450.000
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500 1451.000
707.500 1450.500
707.500 1450500
707.500 1450500
707.500 1450.500
707.000 1450.000
707.500 1450.500
707.500 1450.500
707.500 1450.500
707.500¢ 1450.500
707.500 1450.500
707.500 1450500
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Run Title: :
CALPUFF Application with met data from ISC PCD Met Station#32 1998
Produce tabie and map-file for peak 1-hr average concentrations
ALL STACK : HSDO

General run control parameters

Starting date: Year (ISYR) —No default !ISYR = 98 |
Month (ISMO} — No default 1ISMO = 1 1
Day (1SDY) — No default !ISDY = 1 !
Hour (ISHR) — No default 1ISHR = 1

]
Number of hours to process (NHRS) — No default | NHRS = 8760 !
Species to process (ASPEC)} — Na default { ASPEC = NOX |

Concentration and scaling factors

Layer of concentrations (ILAYER) — Default: 1 ! ILAYER = 1!

Scaling factors of theform: - Defaults: 1A= 0.0 |
X(new) = X(cld)* A +B A=00 !B=00 !
{NOT appliedif A =B = 0.0) B=00

Receptor information

Gridded receptors processed (LG) ? G =F!
Discrete receptors processed (LD) ? HD =T
CTSG Complex terrain receptors processed (LCT})? [LCT=F |

Visibility Parameters

Background light extinction
(BEXTBK) — No default | BEXTBK = 0.0!
Percentage of particles affacted by relative humidity
{RHFRAC) — No default ! RHFRAC =0.0!
Maximum relative humidity (%) used in particle grawth eqn.
(RHMAX) — No default { RHMAX =0.0t

Averaging time and TOP 50 Tabie coniro!

User-specified averaging time
(NAVG) — No default ! NAVG= 0!

Top 50 table for 1-hr averages

(L1TS0) ~ No default ! LiT50="T !
Top 50 table for 3-hr averages

(L3TSD) — No default ! L3T50=F !
Top 50 table for 24-hr averages

{L24T50) -~ No default 1L24TS0=F |
Top 50 table for NAVG-hr averages

(LNT50) -- No default 1 LNT50=F 1
Top 50 table for length of run averages

(LRT50) ~ No default ! LRT50=F 1

TOP Table control

Number of values at each receptor
(NTOP) — No default ! NTOP= 3 |
{NTOP must be <= 4)

Specific ranks of values reported
(ITOP({4) aray) - No default [TOP= 1,2 ,3 !
(NTOP values must be entered)

Top table for 1-hraverages (L1TOPN) | L1TOPN=T !
Top table for 3-hr averages (L3TOPN) | L3TOPN=F |
Top table for 24-hr averages (L24TOPN) !L24TOPN=F !
Top table for NAVG-hr averages (LNTOPN) | LNTOPN=F |
Top table for length of run averages (LRAVG) ! LRAVG=F |




f

Averaging time & TOP 50 table control
User-specified averaging time (NAVG hours): 0
Top 50 table for t-hraverages: T
Top 50 table for 3-hr averages: F
Top 50 table for 24-hr averages: §
Top 50 table for NAVG-hr averages: F
Top 50 table for fength of run averages: F

Top "n" table control
Number of "top” values at each receptor: 3
Specific ranks of “top” values reported: 1 2 3

Top "n" table for 1-h averages: T

Top “n" table for 3-hr averages: F

Top "n" table for 24-hr averages: F
Top "n" table for NAVG-hr averages: F
Top “n" table for length of run averages: F

Threshold Exceedence contral
Exceedences of a specified value will be counted for -—

Cutput options
Piot files created: T
Output 1-hr averages for selected days: F
Output 3-hr averages for selected days: F
Qutput 24-hr averages for selected days: F_
Output NAVG-hr averages for selected days: F
Output selected information for debugging: F

Days selectad for output tables

0000000000 0000000000 0000000000 O00Q00000Q 00000000G0 0000000000 0000000000 0000000000 0000000000
0000000000

0000000000 0000000000 0000000000 0000000000 000000000C 0000000000 0000000000 0000000000 0000000000
0000000000

0000000000 0000000000 00QQ000000. 0000000000 0000000000 OO00000000 COCORONGR0 00DCO0000C 2000000000
0000000000

0000000000 0000000000 000000C000 0000000000 0GCCO00000 0O000QG0000 000000

LCP : FUEL CILUSED
LAEM CHABANG POWER / SRIRACHA ; 1988
SO2/NOx/PM concentraion at GLC ALL source case : Fuel Oil

Chemical species names for each layer in model:

NOX 1
802 1
PM 1
INPUT FILES

Default Name UnitNo. File Name and Path

CALPOSTUNP 5§  C:A99105\LCPPOST.INP
MODELDAT 4  c:\95105\olcppuf.dat

OUTPUT FILES

DefaultName UnitNo. File Name and Path

CALPOST.LST 7 c:\89105\nlppostt.ist
LITOPN.MAP 11 €:\891054nlcpos1h.mas




Threshold Exceedence control

Counts will be tabulated for each average that
exceeds a specified non-negative threshold.

Default = -1.

Threshold for 1-hr averages (THRESH1) ! THRESH1=-1.0!
Threshold for 3-hr averages (THRESH3) ! THRESH3 =-1.0 !
Threshold for 24-hr averages (THRESH24) {THRESH24=-10!
Threshold for NAVG-hr averages (THRESHN) | THRESHN =-1.0 |

Qutput Options

Special Output (LMAP): -
Plot files can be created for selected Top-n and Exceedence tables.
They follow a record format of [x,y,val1,val2, .| so that MAPS of
these values can be produced with little effort. Each type of
data is placed in its own file. The naming convention for these
files is adopted from the Top-N conftrof variables, so that
Top 3-hr values are listed in . ! L3TOPN.MAP
Length-of-run averages are in © :LRAVG.MAP
Exceedences of the 24-hour threshold arein ; L24EXC.MAP
A MAP-file will be created for each control variable set to,
ifLMAPis also .

(LMAP) ILMAP =TI

Standard Output to List File:

Output 1-hr averages for selected days (LECH1) ILECH1 =F1
Output 3-hr averages for selected days (LECH3) !LECH3 =F!
Qutput 24-hr averages for selected days (LECH24) 1LECH24 =F1

Output NAVG-hr averages for selected days (LECHN) | LECHN =F!

Output selected information for debugging (LDEBUG) ! LDEBUG =F !

Days selected for output IECHO(366)
HIECHO = 366*0 !
(366 values must be entered)

{END!

CALPOST Control File Input Summary ——————meeeem—rremre

Run starting date — year: 98
month; 1
day: 1
Julian day; 1
hour ending(0-23); 1
Run iength (hours): 8760
Species: NOX

Concentration & scaling factors
Layer of processed data: -1
(>0 = cancentrations, -1 = dry fluxes, -2 = wet fluxes)
Multiplicative scaling factor: 0.0000E+00
Additive scaling factor: 0.0000E+00

Receptor information
Gridded receptors processed?; F
Discrete receptors processed?: T
CTSG Complex terrain receptors processed?: F

Visibility parameters
Background light extinction (1/megameters): 0.00
RH-affected particie percentage (%): 0.000
Max. RH % for particle growth (%): 0.000

e




LCP : HSDO USED

LAEM CHABANG POWER / SRIRACHA : 1998

NOx concentraion at GLC ALL source case : HSDO
- Run title (3 lines)

POINT SOURCE DATA FOR SOURCES WITH CONSTANT EMISSION PARAMETERS

. b c
Source XUTM YUTM Stack Base Stack Exit Exit Bldg. Emission
No. Coordinate Coordinate Height Elevation Diameter Vel. Temp. Dwash Rates
(km) @&m) (m) (m) (m) (mfs)(deg. K} (g's)

11X =705.0797,1448.4611, 52., 7., 201, 478 643.1, 0., 1.88!IEND! °
21X = 704,744, 1448.516, 332, 7., 081, 8, 678.1, 0., 0.71!1END!
31X =705.0381, 1448.528, 762, 7. 1.8, 8.02, 450.1, 0., 2.94 ! [END!
41X =705.0936, 1448.486, 305, 7. 091, 6.89, 562.1, 0., 0.19!END!
51X = 705.066, 1448.528, 274, 7. 079, 62, 5951, 0., 0.95!1END!
61X = 70487, 144849, 914, 7, 171, 6.31, 863.1, 0., 0.35!IEND!
71X =705.1064, 14485, 66, 7., 061, 7.71, 5891, 0., 0.30!!END!
81X = 704.62, 1448675, 30.5, 7. 213, 27.1, 461.1, 0., 23.76  {END!

7.,

7.,

91X = 70462 1448.675, 30.5, 213, 27,1, 461.1, 0., 2549V 1END!
101X = 704,74, 1448.54, 244, 1.01, 6.2, 595.1, 0,, 1.07!IEND!
111X= 704.75 14485, 39, 7., 2.44, 758 658.1, 0., 8.29IEND!
121X = 70463, 1448.53, 68, 7., 152, 6.91, 503.1, 0, 3.77 ! {END!
131X = 705.166, 1448.418, 122, 7., 32, 9.78, 589.1, 0., 15.39 1 IEND!
141X = 705.093, 1448.486, 244, 7., 076, 7.6, 573.1, 0., 0.741IEND!
151X = 704679, 1448.626, 30.5, 7. 132, 1351, 523.1, 0., 534! IEND!
161X = 70461, 1448.62, 915, 7, 1.37,38.75, 593.1, 0., 10.00! IEND!
171X = 704.73, 144859, 70, 7. 443, 7.8 5191, 0., 20.22 1 IEND!
181X = 705.03, 1448.1, 37, 7, 1.8, 46.3, 601, 0., 1.0211END
191X = 705.035, 144815, 37, 7., 1.8, 46.3, §71., 0., 1.02!END!
201X = 706.48, 1450.25, 60., 10, 3.5, 29.18,588.15, 0., 0.00!!END!
211X = 706.349, 1450.047, 140, 10, 52, 3.69, 573.1, 0., 14.40 1 IEND!
221X = 706.431,1450.132, 11., 10., 1.8, 1.73, 6831, 0, 0.311END!
231X = 706376, 1450.014, 34, 10, 1.5, 2.07,-803.1, 0., 0.171!IEND!
241X = 706.269, 1449.917, 45, 10, 1.9, 0.38, 573.1, 0., 0.1411END!
251X = 706.335,1449.7371, 140, 10, 52, 1.26, §73.1, 0., 3.22 | IEND!
261 X = 706.355, 1449.719, 25., 10, 1.2, 1.26, 4751, 0., 0.57 'IEND!
271X = 706.447,1449.611, 38., 10, 26, 1.26, 453.1, 0., 1.96!IEND!
281X = 706.134, 1449.804, 140, 10, 52, 3.6, 5251, 0., 16.65!END!
291X = 706.399, 1449.885, 140., 10, 5.2, 4.32, 502., 0., 18.98 | IEND!
301X = 706.484, 1450.014, 36, 10, 1.5, 2.88, 463.1, 0., 0.19!!END!
311X = 706.211, 1445.627, 16.7, 10, 1.,12.09, 6741, 0., 3.10!{END!
321X = 706244, 1445.618, 16.7, 10., 1.12.13, 676.1, 0, 3.10!IEND!
331X = 706,534,1449.4918, 60, 10, 3.5, 218, 480, 0, 3.10!!'END!
341X = 706.725, 144962, 140., 10, 52, 3.9, 593.1, 0., 4.901IEND!
351X =707.2622, 1450.287, 24., 10., 0.38, 1285, 523.1, 0., 2.001IEND!
36! X = 707.3245, 1450,202, 100, 10, 3., 6, 4731, 0, 14.30 ! IEND!
371X =707.3557, 1450.226, 30, 10, 1.08, 45.36,1073.15, 0., 2.36 ! |[END!
381X = 7073, 145027, 30., 10., 065, 12.33,343.15, 0., 0.00 1 IEND!
391X = 707.3451450.6281, 140., 10, 203, 21, 579.1, 0., 9.40! IEND!
401X =707.3211, 145051, 40., 10, 0.7, 4.6, 463.1, 0., 0.20 | [END|
411X =707.2219, 1450493, 40, 10, 07, 4.2, 6931, 0., 0.13!IEND|
421X =706.4596, 1449.817, 140, 10, 2.9, 10.3, 503.1, 0., 10.00 | IEND!
431X = 70715, 1450.15, 53.3, 10, 7.2, 168, 366.3, 0. 104.00! \ENDI
441X = 706.184, 1449688, 30., 10, 3.05 27.78, 502.1, 0., 11.40 ! .END!
451X = 706,1841, 1449.688, 30, 10, 3.05,27.78, 502.1, 0., 11.40! {IEND!
461X = 706.0841, 1449.588, 30., 10, 3.05,27.78, 5021, 0. 11.401IENDI
471X = 706.76, 1449, 140, 10, 25, 1072, 458.1, 0. 13.30 ! IEND!
481X = 706.581, 144949, 60, 10, 09, 10, 533.1, 0., 0.53 | IEND!
491X = 706.738,1449.5551, 60, 10, 09, 10. 533.1, 0., 0.531{EEND!
50!X = 706.845,1449.722, 60, 10, 2.15, 117, 445.1, 0., 1.60!!END!
511X = 7075, 1448.35, 26.32, 15, 1.85, 14.04, 491., 0., 2.14ViEND!
521X= 7055 1448, 40., 4., 276, 2538315, 0., 15,10 1 IEND!
531X = 7055, 1448.01, 40., 4, 276, 25. 383.15, 0., 15,101 [END!

a
Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

b
0. = No building downwash modeled, 1. = downwash modeled
NOTE: must be entered as a REAL number (i.e., with decimal point)

c

1 emission rates must be entered (cne for every poliutant).
Enter emission rate of zero for secondary pollutants.
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NOX

1

TOP-50 1-HOUR AVERAGE CONCENTRATION VALUES

YEAR DAY HOUR(0-23) RECEPTOR TYPE CONCENTRATION COORDINATES {kmj}

98
28
98
98
98
98
98
98
98
98
928
98
98
98
48
98
98
98
98
a8
98
98
a8
98
98
98

189
189
163
170
302
55
228
228
54
293
76
315
a26
164
312
146
198
348
326
35
153
144
25
an
25
341
315
228
276
3
41
315
g
326
31
175
25
315
260
158
241
245
134
164
181
134
21

247

338
134

7
7
1
21
18
18
7
7
19
18
19
19
18
21
18
3
3
18
19
19
7
7
21
12
18
18
19
7
7
19
11
19
18
19
18
0
19
18
7
7
22
1
7
7
22
7
20
7
10
7

(0,508 D 42167E-04
(0, 84) D 4216704
(0, 8)D 41931E-04
{0,301} D 4.1599E-04
(6,262) D 4.1256E-04
0,262) D  4.1170E-04
0,511) D  4.0838E-04
0,267) D  4.0817E-04
0,337) D  4.0683E-04
(0,262) D 4.0651E-04
(0,273) D  4.0648E-04
0,374) D 4.0646E-04
0,262) D  4.0630E-04
0
0

(
(
(
(

,301) D 4.0506E-04
.262) D 4.0436E-04
(0,337) D 4.0431E-04
(0,102) D 4.0268E-04
(0,262) D 4.0186E-04
(0,338) D 3.9999E-04
0,337) D 3.9981E-04
19) D 3.9842E-04
71 D 3.9775E-04

.357) D 3.9673E-04
(0,262) D 3.9672E-04
0,301) D 3.9516E-04
0,374) D 3.9431E-04
0,355) D 3.9425E-04

{ 0,268) D 3.9374E-04
(0,262) D 3.9348E-04
(0,283) D 39337E-04

(0,262) D 3.9301E-04
( 0,373) D 3.9300E-04
(0,262) D 3.9181E-04
{0,337) D  3.9053E-04
{0,301) D 3.9050E-04
( 0,301) D 3.8846E.04
(0,283) D 3.8808E-04
( 0,337) D 3.8800E-04
0,158) D  3.8766E-04
0.231) D 3.8710E-04
(0,262) D 3.8653E-04
0,194) D  3.8651E-04
140) D 3.8501E-04

(0,241) D 3.8269E-04
0,154) D  3.8220E-04
7) D 3.8085E-04
0,262) D 3.8021E-04
(0,262) D 3.7982E-04
(0,139) D  3.7949E-04

708,500 1445.500
708.500 1445.500

708.000 1445.500

709.000 1451.500
707.500 1450.500
707.500 1450.500
710.000 1450.120
710.000 1450.500
708.000 1452500
707.500 1450.500
709.000 1453.500
708.500 1453.500
707.500 1450.500
708.000 1451.500
707.500 1450.500
709.000 1452500
708.500 1446.000
707.500 1450.500
708.500 1452.500
709.000 1452500
708.000 1446.500
707.000 1448.000
710.000 1453.000
707.500 1450.500
709.000 1451.500
709.500 1453.500
709.000 1453.000
710.500 1450.500
707.500 1450.500
709.000 1451.000

707.500 1450.500
709.000 1453.500
707.500 1450.500

709.000 1452.500
709.000 1451.500
709.000 1451.500
709.000 1451.000
709.000 1452500
709.500 1447.500
710.000 1449.500
707.500 1450.500
709.500 1448.500
709.500 1447.000
708.000 1445.500

708.000 1450.000
707.500 1447.500
709.000 1452.500
707.500 1450.500
707.500 1450.500
709.000 1447.000
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Rur(‘:IISF?:UFF Application with met data from iISC PCD Met Station#32 1998

Produce table and map-file for peak 1-hr average concentrations
EXISTING STACK : HSDO

General run control parameters

Starting date: Year (ISYR)— No default !ISYR = 98 |
Month (ISMO) — No default 1{SMO = 1 |
Day (ISDY)}—Nodefault !ISDY = 1 !
Hour ({SHR}) — No default 1ISHR = 1

Number of hours to process (NHRS) — No default | NHRS = 8760 !

i Species to process (ASPEC) — No default !ASPEC =802 |

Concentration and scaling factors

Layer of concentrations (ILAYER) — Default: 1 LILAYER= 1!
Scaling factors of the form: —Defaults: [A=0.0 |

X(new) = X(old)* A + B A=00 B=00 !
: (NOT applied ifA=B=00) B=00

Receptor information

[ =]

Gridded receptors processed (LG) ? LG =F 1
Discrete receptors processed (LD) ? I =T!
CTSG Complex terrain receptors processed (LCT)? V'LCT=F |

Visibility Parameters

W Background light extinction
(BEXTBK) — No default | BEXTBK =0.0!
Percentage of particles affacted by relative humidity
(RHFRAC) ~ Na default 1 RHFRAC = 0.0
v Maximum reiative humidity (%) used in particle growth eqn.
(RHMAX) — No default ! RHMAX =0.01

Averaging time and TOP 50 Table control

1 . User-specified averaging time
{(NAVG) —No default ! NAVG= 0!
Top 50 table for 1-hr averages
(L1T50) - No default ! L1T50=T !
. Top 50 table for 3-hr averages
] (L3T50) — No default 1 L3T50 =F 1
Top 5@ table for 24-hr averages
(L24T50) —~ No default 1L24T50=T !
] Top 50 table for NAVG-hr averages
l (LNTS50} — No default ! LNT50=F |
Top 50 table for length of run averages
{LRT50) - No default | LRT50=F !

l TOP Table control

Number of values at each receptor
{NTOP) -~ No default !NTOP= 3 !
] (NTOP must be <= 4)

Specific ranks of values reparted
(ITOP(4) array) — No default 1 ITOP = 1,2 ,3 !
l A (NTOP vaiues must be entered)

Top table for 1-hr averages (L1TOPN) ! L1TOPN=T !
Top table for 3-hr averages (L3TOPN) [ L3TOPN=F !
Top table for 24-hr averages (L24TOPN) 1L24TOPN=T !
]' Top table for NAVG-hr averages (LNTOPN) | LNTOPN=F !
Top table for fength of run averages (LRAVG)! LRAVG=F |
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Top 50 table for 3-hr averages: F
Top 50 table for 24-hr averages: T
Top 50 table for NAVG-hr averages:  F
Top 50 table for length of run averages: F

Top "n” table control
Number of "top” values at each receptor: 3

Specific ranks of "top” values reported: 1 2 3

Top "n" table for 1-hr averages: T
Top "n" table for 3-hr averages: F
Top "n" table for 24-hr averages: T
Top "n" table for NAVG-hr averages: £
Top "n" table for length of run averages: F

Threshold Exceedence control
Exceedences of a specified vaiue will be counted for --

Output options
Plot files created: T
Output  1-hr averages for selected days: F
Quiput  3-hr averages for selected days: F
Output 24-hr averages for selected days: F
Output NAVG-hr averages for selected days: F
Output selected information for debugging: F

Days selected for output tables

0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 GOGCGO000D
00%%%%%%%%00 0000000060 GO00000000 0000000000 0000000000 000000000 000000000 0000G00000 0000000000
00%%%%%%%0000 0000000000 0000000000 00CO000000 OOOGO0O0C00 00OCCOQ000 000000GO00 0000000000 0G000GC00D
00%%%%%%%0000 0000000000 0000000000 0000000000 0000000000 0000000000 000000

IDENTIFICATION OF PROCESSED MODEL FILE

CALPUFF 4.0 960612

LCP : FUEL OIL USED

LAEM CHABANG POWER / SRIRACHA : 1598

SO2/NOX/PM concentraion at GLC EXISTING source case : Fuel Oil

Chemical species names for sach layer in mode!l:

NOX 1
502 1
PM 1
INPUT FILES

Default Name UnitNo. Fite Name and Path

CALPOST.INP 5 C:A99105\SLCPPOS2.NP
MODEL.DAT 4 ¢:\89105\olcppuf.dat

OUTPUT FILES

Default Name UnitNo. File Name and Path

CALPOSTLLST 7 - ©\99105\sippost2.ist
LITOPN.MAP 1 ¢:\99105\sIcpos2h.mas
L24TOPN.MAP 13 c:\99105\sicpos2d.ma5




Threshold Exceedence control

Counts will be tabulated for each average that
exceeds a specified non-negative threshold.

Default = -1.

Threshold for 1-hr averages (THRESH1) ! THRESH1=-10 !
Threshold for 3-hr averages (THRESH3) ! THRESH3=-10!
Threshold for 24-hr averages (THRESH24) | THRESH24 =-1.0 !
Threshold for NAVG-hr averages (THRESHN) | THRESHN =-1.0 !

Output Options

Special Output (LMAP):
Piot files can be created for selected Top-n and Exceedence tables.
They follow a record format of [x,y,val1,val2,...] so that MAPS of
these values can be produced with little effort. Each type of
data is placed in its own file. The naming convention for these
files is adopted from the Top-N control variables, so that
Top 3-hr values are listed in : L3TOPN.MAP
Length-of-run averages are in : LRAVG.MAP
Exceedences of the 24-hour threshold are in : L24EXC MAP
A MAP-file will be created for each controf variable set to ,
ifLMAP is also .

(LMAP) 'LMAP =T

Standard Output to List File; .
Output 1-hr averages for selected days (LECH1) (LECH1 =F!
Qutput 3-hr averages for selected days (LECH3) 1LECH3 =F!
Output 24-hr averages for selected days (LECH24) |LECH24 =F!
Output NAVG-hr averages for selected days (LECHN) 1LECHN =F!
Output selected information for debugging (LDEBUG) | LDEBUG =F !

Days selected for autput IECHO{366)
HECHO = 366 ™0 |
{366 values must be entered)

IEND!

CALPOST Control File input Summary -——

Run starting date — year: 98
manth: 1
day: 1
Julianday: 1
hour ending(0-23): 1
Run length (hours): 8760
Species: S02

Concentration & scaling factors
Layer of processed data; 1
(>0 = concentrations, -1 = dry fluxes, -2 = wet fluxes)
Multiplicative scaling factor: 0.0000E+00
Additive scaling factor: 0.0000E+00

Receptor information .
Gridded receptars processed?; F
Discrete receptors processed?: T
CTSG Complex terrain receptors processed?: F

Visibility parameters
Background light extinction {1/megameters). 0.00
RH-affected particie percentage (%) 0.000
Max. RH % for particie growth (%}: 0.000

Averaging time & TOP 50 table contro!
User-specified averaging time (NAVG hours): 0
Top 50 table for 1-hr averages: T

L |
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LCP : EXISTING

LAEM CHABANG POWER / SRIRACHA : 1998

802 concentraion at GLC EXISTING source case
Run title (3 lines)

FOINT SOURCE DATA FOR SOURCES WITH CONSTANT EMISSION PARAMETERS

b c
Source XUTM YUTM Stack Base Stack Exit Exit Bldg. Emission

No.  Coordinate Coordinate Height Elevation Diameter Vel. Temp. Dwash Rates

(km) {km}) (m) (m} (m) (mis)(deg.K)  (g/s)

11X =705.0797,1448.4611, 52, 7, 201, 478, 643.1, 0, 008!IEND!
21X = 704.744, 1448516, 332, 7., 0.91, B, 678.1, 0., 0.05!'END!
31X =705.0381,1448.528, 76.2, 7., 1.98, 8.02 4501, 0., 0.36!IEND!
41X =7050936, 1448.486, 305, 7., 091, 6.88, 562.1, 0., 0.06!IEND!
51X = 705.066, 1448.528, 274, 7., 079, 6.2, 5951, 0., 0.01!!END!
61X = 704.87, 144849, 914, 7., 1.71, 6.31, 863.1, 0, 0.65!IEND!
71X =705.1064, 14485, 66, 7., 0.61, 7.71, 589.1, 0, 0.01!IEND!
81X = 704.62, 1448675, 305, 7., 213, 271, 461.1, 0., 0.13!1IEND!
91X = 704.62, 1448675, 305, 7., 213, 27.1, 461.1, 0., 0.13 | IEND!
101X = 70474, 1448.54, 244, 7., 1.01, 6.2, 5951, 0., 0.07!IEND!
111X = 70475, 1448.5, 39, 7., 244, 758 6581, 0. 50.37 | IEND!
121X = 704,63, 144853, 68, 7., 152, 691, 503.1, 0., 22.85!END!
131X = 705166, 1448.418, 122, 7.° 3.2, 978, 589.1, 0, 100.26 | IEND!
141X = 705.093,1443.486, 244, 7., 076, 7.6 573.1, 0., 0.04!IEND!
151X = 704.679,1448.626, 30.5, 7., 132 1351, 5231, 0, 22.12!IEND!
161X = 70461, 144862, 915 7, 1.37,38.75 5931, 0., 174.00 ! IEND!
171X = 70473, 144859, 70, 7., 443, 7.8, 5191, 0. 150.00! END!
181X = 70503, 14481, 37, 7., 1.8, 463, 601, 0, 26.10!IEND!
191X = 705.035, 1448.15, 37, 7., 1.8, 46.3, 571, 0., 26.10!IEND!
201X = 708.48, 1450.25, &0, 10, 3.5 29.18 588.15, 0., 35.90 ! !END!
211X = 706.349, 1450,047, 140, 10, 5.2, 3.69, 5§73.1, 0., 50.90!IEND!
221X = 706.431, 1450.132, 11, 10, 1.9, 1.73, 683.1, 0., 0.00!IEND!
231X = 706376, 1450.014, 34, 10, 1.5, 2.07, 803.1, 0, 0.00!END!
241X = 706269, 1449.917, 45., 10, 1.8, 038, 573.1, 0., 0.00 lIEND!
251X = 706.335,1448.7371, 140., 10, 5.2 1.26, 573.1, 0., 5.03 |IEND!
261 X = 706.355, 1449.719, 25, 10, 1.2, 1.26, 4751, 0., 0.00 ! IEND!
271X = 706.447, 1449611, 38, 10, 26, 126, 4531, 0., 0.00!END!
281X = 706,134, 1449.804, 140., 10, 52, 3.6, 525.1, 0., 60.25!!END!
291X = 706.399, 1449.885, 140, 10, 5.2, 432, 502, 0., 90.14 | IEND!
30'X = 706.484, 1450.014, 36., 10, 15, 2.88, 463.1, 0., 1.10!IEND!
311X = 706.211, 1449.627, 16,7, 10, 1., 12.08, 674.1, 0., 2.69!END!
321X = 706.244,1449.618, 16.7, 10., 1.,12.13, 676.1, 0., 2.69!IEND!
331X = 706534,1449.4919, 60, 10., 3.5, 2.18, 480, 0., 0.00{!END!
341X = 706.725, 144962, 140, 10, 52, 3.9, 593.1, 0., 37.721IEND!

- 351X =707.2622,1450.287, 24, 10, 0.38,12.85, 523.1, 0, 3.16 ! IEND!
361X = 7073245, 1450.202, 100., 10., 3., 6., 473.1, 0., 35.521END!
371X =707.3557, 1450.226, 30., 10.,, 1.08, 45.36,1073.15, 0., 35.40!!END!
38!1X= 7073, 1450.27, 30., 10., 0.65,12.33,343.15, 0., 0.00!1END!

391X = 707.345,1450.6281, 140, 10, 203, 21, §79.1, 0., 44.101IEND!

401X =707.3211, 1450.51, 40., 10,
411X =707.2219, 1450.493, 40, 10.,
421X = 706.4596, 1449.817, 140, 10.,
431X = 707.15, 1450.15, 53.3, 10,
441X = 706.184, 1449.688, 30., 10,
451X =706.1841, 1449.688, 30., 10.,
46! X = 706.0841, 1449.588, 30., 10.,
471X = 706.75, 1448, 140., 10.,
481X = 706.581, 1449.43, 60, 10,
491X = 706.738,1449.5551, 60., 10.,

0.7, 486, 463.1, 0., 0.74!1END!
0.7, 4.2, 6931, 0., 0.18!END!
2.9, 10.3, 503.1, 0., 55.00 ! IEND!

72, 16.8, 3663, 0., 1.10!IEND!

3.05,27.78, 502.1, 0., 0.09!END!
3.05,27.78, 502.1, 0., 0.09!!END!
3.05,27.78, 5021, 0., 0.09!!END!

2.5,10.72, 458.1, 0., 65.97 | |END!

0.9, 10.. 533.1, 0., 0.04!'END!
0.9, 10, 5331, 0., 0.04!IEND!

501X = 706.845, 1449.722, 60., 10, 2.15, 11.7, 4451, 0., 0.00!IEND!
511X = 7075, 1448.35 2632, 15, 1.85 14.04, 491, 0., 0.00!IEND!

a
Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

b
0. = No building downwash modeled, 1. = downwash modeled
NOTE: must be entered as a REAL number (i.e.. with decimal paint)

c

1 emission rates must be entered (one for every pollutant).
Enter emission rate of zero for secondary pollutants.

1

L

f ) ! !
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s02 1
TOP-5¢ 24-HOUR AVERAGE CONCENTRATION VALUES

YEAR DAY HOUR(0-23) RECEPTOR TYPE CONCENTRATION COORDINATES (km)

98 258 O (0,183) D 2.0818E-04 704.000 1448500
98 221 O (0,183) D 20262E-04 704.000 1448500
o8 156 O (0,165 D 1.9763E-04 704.000 1448.000
98 327 0 (0,337) D 1.9650E-04 709.000 1452500
a8 154 0 (0,183) D 1.9579E-04 704.000 1448.500
o8 26 0 (0,301)D 1.9564E-04 709.000 1451.500
98 151 0 (0,165} D 1.9521E-04 704.000 1448.000
98 145 0 (0,183} D 1.9389E-04 704.000 1448500
88 22 0 (0,337) D 19261E-04 709.000 1452500
98 172 0 (0,183) D 1.9199E-04 704.000 1448500
98 219 0 (0,183) D 1.9065E-04 704.000 1448500
98 149 0 (0,165) D 1.9064E-04 704.000 1448.000
98 220 0 (0,183) D 1.8279E-04 704.000 1448500
98 148 0 (0,183) D 1.8270E-04 704.000 1448.500
98 327 0 {0,280) D 1.8213E-04 707.500 1451.000
98 78 0 (0,262) D 18195E-04 707500 1450.500
98 170 0 (0,183) D 1.8001E-04 704.000 1448.500
98 151 0 (0,183} D 1.7776E-04 704,000 1448500
98 87 0 (0,262)D 1.7751E-04 707.500 1450.500
98 171 0 (0,183) D 17702E-04 704.000 1448.500
98 259 0 (0,165 D 1.7671E-04 704.000 1448.000
98 154 0 (0,165) D 1.74585-04 704.000 1448000
98 55 0 (0,337)D 1.7339E-04 709.000 1452.500
98 170 0 (0,165 D 1.6488E-04 704.000 1448.000
98 163 0 (0,183) D 1.6402E-04 704.000 1448500
98 164 0 (0,165) D 1.6387E-04 704.000 1448.000
98 156 0 (0,183) D 1.6318E-04 704.000 1448500
98 221 0 (0,239) D 1.6303E-04 705.000 1450.000
98 273 0 (0,262) D 1.6144E-04 707.500 1450.500
98 259 O (0,164) D 1.5650E-04 703.500 1448.000
98 26 0 (0,337) D 15623E-04 709.000 1452.500
98 262 0 (0,258 D 1.5583E-04 705500 1450.500
98 83 0 (0,262) D 15571E-04 707.500 1450.500
98 101 0 (0,262) D 1.5477E-04 707.500 1450.500 -
98 245 O (0,239) D 1.5307E-04 705.000 1450.000
98 151 0 (0,164) D 1.5233E-04 703.500 1448.000
98 313 0 (0,262) D 1.5228E-04 707.500 1450.500
98 277 0 (0,262) D 1.5099E-04 707.500 1450500
98 225 0 (0,165 D 1.5046E-04 704.000 1448.000
98 294 0 (0,262) D 1.4300E-04 707.500 1450.500
98 172 0 (0,165 D 1.4872E-04 704.000 1448.000
98 14 0 (0,301) D 1.4749E-04 709.000 1451500
98 327 0 (0,299) D 1.4655E-04 708.000 1451.500
98 158 0 (0,183) D 1.4609E-04 704.000 1448.500
: 98 259 © (0,182) D 1.4588E-04 703.500 1443.500
- 98 327 0 (0,317) D 1.4575E-04 708.000 1452.000
; 98 164 0 (0,183) D 1.4494E-04 704.000 1448.500
- : 98 85 0 (0,262) D 1.4468E-04 707.500 1450.500 .
98 158 0 (0,165) D 1.4461E-04 704.000 1448.000
- 98 171 0 (0,165) D 1.4441E-04 704.000 1448.000

. |




502 1
'TOP-SO 1-HOUR AVERAGE CONCENTRATION VALUES
YEAR DAY HOUR(0-23) RECEPTOR TYPE CONCENTRATION COORDINATES (kmy)
98 326 19 (0,337} D 1.8765E-03 709.000 1452.500

88 315 19 (0,372} D 1.4572E-03 708.500 1453.500
98 341 19 (0,373) D 1.3900E-03 709.000 1453.500
98 286 19 ( 0,337) D 1.3840E-03 709.000 1452.500
98 315 19 (0,316) D 1.3694E-03 707.500 1452.000
38 315 19 (0,391) D 1.3663E-03 709.000 1454.000
98 21 20 (0,337) D 1.3628E-03 709.000 1452.500
88 315 19 (0,373) D 1.2943E-03 709.000 1453.500
98 54 18 (0,337) D 1.2916E-03 709.000 1452500
98 341 19 (0,391) D 1.2841E-03 709.000 1454.000
88 164 21 (0,301) D 1.2500E-03 709.000 1451.500
98 31 18 (0,301) D 1.2372E-03 709.000 1451.500
98 25 18 (0,301) D 1.2151E-03 709.000 1451.500

88 341 19 (0,354} D 1.2002E-03 708.500 1453.000
98 25 21 (0,337)D 1.1973E-03 709.000 1452.500
98 341 19 (0,372) D 1.1781E-03 708.500 1453500
98 83 19 (0,381) D 1.1762E-03 709.000 1454000

98 326 19 (0,280) D 1.1614E-03 707.500 1451.000
88 315 19 (0,354) D 1.1571E-03 708.500 1453.000
88 260 23 (0,301) D 1.1353E-03 709.000 1451.500
98 324 19 (0,212) D 1.131SE-03 709.500 1449.000
98 88 18 (0,301 D 1.1284E-D3 709.000 1451.500
92 58 18 (0,337) D 1.1245E-03 709.000 1452500
98 315 19 (0,335) D 1.0908E-03 708.000 1452.500
98 340 19 (0,372) D 1.0776E-03 708.500 1453.500
98 198 21 (0,239) D 1.0641E-03 705.000 1450,000
88 315 19 (0,315 D 1.0579E-03 707.000 1452.000
98 226 22 (0,239) D 1.0492E-03 705.000 1450.000

98 96 3 (0,301) D 1,0442E-03 709.000 1451,500
98 47 18 (0,258 D 1.0389E-03 705.500 1450,500
98 341 18 (0,335 D 1.0347E-03 708.000 1452.500
98 48 18 (0,258) D 1.030BE-03 705.500 1450.500
98 244 21 (0,258 D 1.0259E-03 705.500 1450.500
98 341 19 (0,316) D 1.0208E-03 707.500 1452.000
98 311 19 (0,372) D 1.0186E-03 708.500 1453.500
88 20 18 (0,337) D 1.0185E-03 705.000 1452.500
98 326 19 (0,318) D 1.0184E-03 708.500 1452.000
98 244 22 (0,337) D 1.0163E-03 709.000 1452.500
98 315 19 (0,353) D 1.0123E-03 708.000 1453.000
98 40 18 (0,239) D 1.0104E-03 705.000 1450.000
98 146 2 (0,337) D 1.0094E-03 709.000 1452.500
98 326 20 (0,337) D 1.0085E-03 709.000 1452500
98 170 21 (0,301} D 1.0080E-03 70%.000 1451500
88 54 18 (0,337) D 1.0067E-03 709.000 1452500
98 324 19 (0,211) D 1.0042E-03 709.000 1449,000
98 194 23 (0,239) D 1.0040E-03 705.000 1450.000
98 323 19 (0,239) D 1.0029E-03 705.000 1450.000
98 134 7 (0,140} D* 9.9486E-04 709.500 1447.000
98 37 18 (0,239 D 99380E-04 705.000 1450.000
98 143 22 { 39) D 9.9298E-04 705.000 1450.000

[
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Run Title: . )
CALPUFF Application with met data from ISC PCD Met Station#32 1998

Produce table and map-file for peak i-hr average concentrations
ALL STACK : HSDO )

General run control parameters

Starting date: Year {ISYR) —Nodefault !ISYR = 98 !
Month (ISMO) — No default |ISMO = 1 !
Day (iSDY) — No default !ISDY = 1 !
Hour ISHR) — No defauft [ISHR = 1 [

a

Number of hours to process (NHRS) — No default ! NHRS = 8760 !
Species to process (ASPEC) — No defauit 1 ASPEC = 802 |

Concentration and scaling factors

Layer of concentrations (ILAYER) — Default 1 1ILAYER = 1}

Scaling factors of the form: — Defaults: 'A= 0.0 !
X(new} =X(old)*A+B A=00 I!B=00 1
(NOT applied if A =B = 0.0} B=00

Receptor information

Gridded receptors processed (LG) 7 "G =F !
Discrete receptors processed (LD} ? ID=T1
CTEG Complex terrain receptors processed (LCT)}? {LCT=F !

Visibility Parameters

Background light extinction
(BEXTBK) —No default | BEXTBK =0.0!
Percentage of particles affacted by relative humidity
(RHFRAC) — No defauit | RHFRAC =0.0!
Maximum relative humidity {%) used in pariicle growth eqn.
(RHMAX) — No default ! RHMAX =0.01

Averaging time and TOP 50 Table control

User-specified averaging time
{NAVG) — No-default ! NAVG= 0!

Top 50 table for i-hr averages

(L1750} - No default | L1T50=T 1
Top 50 table for 3-hr averages

(L3T50) — No default ! L3TS0=F !
Top 50 table for 24-hr averages

(L24T50) — No default {L24T50=T !
Top S0 table for NAVG-hr averages

{LNT50) —No default ! LNT50=F 1
Top 50 table for length of run averages .

(LRT50} —No default ! LRTS50=F !

TOP Table control

Number of values at each receptor
(NTOP} — No default !|NTOP= 3 !
(NTOP must be <= 4)

Specific ranks of values reported
(ITOP(4) array) — No default! TOP = 1,2,3 |
(NTOP values must be entered)

Top table for 1-hr averages (L1TOPN) ! LITOPN=T !
Top table for 3-hr averages (LITOPN) ! L3TOPN=F !
Top table for 24-hr averages {L24TOPN) |L24TOPN=T |
Top table for NAVG-hr averages (LNTOPN) | LNTOPN=F |
Top table for length of run averages (LRAVG)! LRAVG=F !




Top 50 table for 3-hraverages: F
Top 50table for 24-hr averages: T . e

Top 50 table for NAVG-hr averages: F : ;
Top 50 table for length of run averages: F

B Top "n" table contral
Number of "top” values at each receptor: 3
Specific ranks of "top” values reported: 1 2 3

Top "n” table for 1-hr averages: T

Top *n” table for 3-hr averages: F

Top "n" table for 24-hr averages: T
Top "n" table for NAVG-hr averages: F
Top "n" table for length of run averages: F

Threshold Exceedence control
Exceedences of a specified value wiil be counted for -

Output options
Plot files created: T
Qutput 1-hr averages for selected days: F
Cutput 3-hr averages for selected days: F
Output 24-hr averages for selected days: F
Output NAVG-hr averages for selected days: F
Output selected information for debugging: F

Days selected for output tables

0000000000 0CG0000000 0000000000 0000GOC000 00DGO00000 O0000C0CCO 0006CO0GC0 0000000000 0000000000
0000000060

0000000000 0COO000000 000GOOGO00 0000000000 GOOC000000 0000000000 CGO000CO000 0000000000 0000000000
0000000000 :

0000000000 0000000000 0000000000 0000000000 0000000000 000000000C 0000000000 0000000000 0000000000
6000000000 )

0000000000 6000000000 00G000000C 0000000000 0000000000 0000000000 000000

IDENTIFICATION OF PROCESSED MODEL FILE —
CALPUFF 40 960612

LCP : FUEL OiL USED

LAEM CHABANG POWER / SRIRACHA : 1998

SO2/NOX/FPM concentraion at GLC ALL source case : Fue! Oil

Chemical species hames for each layer in model:

NOX 1
s0z 1
PM 1
INPUT FILES

Default Name UnitNo. Fila Name and Path

CALPOST.INP 5 C:\99105\3SL.CPPOS1.INP
MODEL.DAT 4 ¢\99105\olcppul.dat

OUTPUT FILES

Default Name UnitNo. File Name and Path

———

CALPOST.LST 7 c\99105\sIppostl.Ist
L1TOPN.MAP 1 ¢:\99105sicposTh.mas
L24TOPN. MAR 13 c:\99105\sicposid.ma5




Threshold Exceedence control P

Counts will be tabulated for each average that
exceeds a specified non-negative threshold.

Default = -1.
Threshold for 1-hr averages (THRESHT) ! THRESH1 =-1.0 !
Threshoid for 3-hr averages (THRESH3) ! THRESH3 =-10 1
Threshold for 24-hr averages {THRESH24) 1'THRESH24=-10 |
Threshold for NAVG-hr averages (THRESHN) | THRESHN =-1.0 !

Output Options

Speciat Output (LMAP). )
Plot files can be created for selected Top-n and Exceedence tables.
They follow a record format of [xy.valival2,.]so that MAPS of
these values can be produced with little effort. Each type of
data is placed in its own file. The naming convention for these
files is adopted from the Top-N control variables, so that
Top 3-hr values are listed in : LATOPN.MAP
Length-of-run averages are in ' : LRAVG.MAP
Exceedences of the 24-hour threshold are in : L24EXC.MAP
A MAP-file will be created for each control variable set to,
if LMAP is also . B

(LMAP) ILMAP =TI

Standard Qutput to List File:

Output 1-hr averages for selected days (LECH1) (LECH1 =F!
Output 3-hr averages for selected days (LECH3) I!LECH3 =F!
Output 24-hr averages for selected days {LECH24) |LECH24 =F|
Output NAVG-hr averages for selected days (LECHN) 'LECHN =F!
Qutput selected information for debugging (LDEBUG) ! LDEBUG =F!

Days selected for outpyt [ECHO(366)

1IECHO = 3660 !
(366 values must be entered}

IEND!

CALPOST Control File Input Summary

Run starting date — year. 98
month: 1
day: 1
Julian day: 1
hour ending(0-23): 1
Run length {hours): 8760
Species: 502

Concentration & scaling factors
Layer of processed data: 1
(>0 = concentrations, -1 = dry fiuxes, -2 = wet fluxes)
Multiplicative scaling factor: 0.0000E+00
Additive scaling factor: 0.0000E+00

Receptor information
Gridded receptors processed?: F
Discrete receptors processed?: T
CTSG Complex terrain receptors processed?: F

Vislbility parameters
Background light extinction (1/megameters}): 0.00
RH-affected particle percentage (%). 0.000
Max. RH % for particle growth (%): 0.000

Averaging time & TOP 50 table control
User-specified averaging time (NAVG hours): 0
Top 50 table for 1-hraverages: T

L i




LCP : HSDO USED

LAEM CHABANG POWER / SRIRACHA ; 19898

S$02 concentraion at GLC ALL source case : HSDO
Run title {3 lines)

POINT SOURCE DATA FOR SOURCES WITH CONSTANT EMISSION PARAMETERS

b c
Source XUTM YUTM Stack Base Stack Exit Exit Bldg. Emission
No. Coordinate Coordinate Height Elevation Diameter Vel. Temp. Dwash Rates
(km} (km} (m) (m) (m) (ms){deg.K) (o/s)

11X =7050797,1448.4611, - 52, 7. 201, 4.78, 6431, 0., 0.08 ' IEND!
21X = 704744 1448.516, 332, 7., 091, 8, 678.1, 0., 0.05!IEND!
31X =705.0381, 1448.528, 762, 7. 198, 8.02, 450.1, 0., 0.36!!END!
41X =7050936, 1448.486, 305, 7., 091, 6.89, 562.1, 0., 0.06!!END!
51X = 705.066, 1448.528, 274, 7., 0.79, 62, 5951, 0. 0.07T!END!"
61X = 704.87, 144848, 914, 7., 171, 6.31, 863.1, 0, 0.65!1END!

71X =705.1064, 14485 6.8, 7. 061, 771, 589.1, 0,, 0.01!!END!
81X = 70462 1448675 305, 7., 213, 271, 461.1, 0., Q.13 HIEND!
91X = 70462 1448675 305, 7. 2.13, 27.1, 4611, 0, 0.131IEND!
101X = 704.74, 1448.54, 244, 7., 1.01, 62, 585.1, 0, 0.07!END!

111X = 70475, 14485,

39., 7. 244, 758, 658.1, 0., 50.37!!END!

121X = 70463, 1448.53, 68, 7., 152, 691, 503.1, 0., 22.851IEND!
131X = 705166, 1448.418, 122., 7. 32, 978, 589.1, 0., 100.26 { {END!
141X = 705093, 1448.486, 244, 7. 076, 7.6, 573.1, 0., 0.0411END!
151X = 704679, 1448.626, 305, 7. 1.32,13.51, 523.1, 0., 22,121IEND!
161X = 704.61, 1448.62, 91.5, 7., 1373875, 593.1, 0. 174.00!END!
171X = 70473, 144859, 70., 7. 443; 7.8 5191, 0. 150.00 ! !IEND!
181X = 705.03, 1448.%, 37., 7. 1.8, 463, 601, 0. 26.10!IEND!
191X = 705035, 1448.15, 37. 7. 18, 463, 571, 0. 26.101IEND!
201X = 70648, 145025, 60. 10., 3.5, 29.18 588,15, 0, 35.901!END!
211X = 706349, 1450.047, 140., 10., 52, 3.69, 573.1, 0., 50.90!{END!
221X = 708431, 1450.132, 11., 10., 18, 173, 683.1, 0., 0.00 11END!
231X = 706.376, 1450.014, 34., 10., 15, 207, 802.1, 0., 0.00!IEND!
241X = 706269, 1449.917, 45, 10, 18, 0.38, 573.1, 0., 0.00!IEND!
251X = 706.335,1449.7371, 140., 10, 52, 1.26, 573.1, 0., 5.03!!END!
261X = 706.355, 1449.719, 25., 10, 12, 1.26, 475.1, 0. 0.00!IEND!
271X = 706.447, 1449611, 38., 10., 28, 1.26, 453.1, 0., 0.00 {IEND!
281X = 706.134,1449.804, 140, 10, 52, 3.6, 5251, 0. 60.25!IEND!
291X = 706.399, 1449.885, 140, 10., 52, 4.32, 502., 0. 90.14 !IEND}
301X = 706.484, 1450.014, 36, 10., 15, 2.88, 463.1, 0, 1.10!END!
311X = 705211, 1449.627, 167, 10.,  1.12.09, 674.1, 0., 2.69!1END!
321X = 706244, 1449.618, 167, 10., 1.12.13, 676.1, 0., 2.6911END!

331X = 706.534,1449.4919, 60., 10, 35, 2.18, 480, 0, 0.00 !IEND!
341X = 706725, 144962, 140., 10., 52, 39, 5931, 0., 37.721IEND!
351X = 707.2622, 1450.287, 24, 10., 0.38 12.85, 5231, 0. 3.16!IEND!
361X = 707.3245, 1450.202, 100., 10., 3., 6., 473.1, 0., 35.52 ! IEND!
371X = 707.3557, 1450.226, 30., 10., 1.08,45.36,1073.15, 0., 35.401END!
381X= 7073, 1450.27, 30, 10., 065,12.33,343.15, 0., 0.00 1 END!
391X = 707.345,1450.6281, 140., 10., 203, 21, 579.1, 0., 44.10 ! {END!
401X = 707.2211, 145051, 40, 10., 07, 46, 463.1, 0., 0.74 1IEND!
411X =707.2219, 1450493, 40, 10., 07, 4.2, 693.1, 0., 0.18 1I1END!
421X = 706.4596, 1448.817, 140, 10, 29, 103, 503.1, 0., 55.00 {{IEND!
431X = 707.15, 1450.15, 53.3, 10, 7.2, 16.8, 366.3, 0., 1.10VIEND!
441X = 706.184, 1449.688, 30., 10., 3.0527.78, 502.1, 0., 0.09!IEND!
451X = 706.1841, 1449.688, 30., 10., 3.05,27.78, 5021, 0. 0.09!IEND!
461X = 706.0841, 1449.588, 30, 10., 3.0527.78, 502.1, 0., 0.09!IEND!

471X = 70675, 1449, 140, 10,

25,1072, 4581, 0., 65.9711END!

481X = 706581, 144949, 60. 10, 09, 10. 533.1, 0., 0.041IENDI
451X = 706738,1449.5551, 60., 0., 09, 10, 5331, 0., 0.04 }IEND!
501X = 706.345, 1449.722, 60., 10. 215, 11.7, 445.1, 0., 0.00!IEND!

511X= 7075, 144835, 26.32, 15,
§2!1X= 7055, 1448., 40, 4., 276, 25,6383.15, 0, 4.64!1END!

§3!X= 7055, 1448.01,

1.85,14.04, 491., 0., 0.0011END!

A0., 4, 276, 25,383.15 0., 4.64!IEND!

Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

b

0. = No building downwash modeled, 1. = downwash modeled
NOTE: must be entered as a REAL number (i.e., with decimal point)

[+

1 emission rates must be entered {one for every pollutant). .
Enter emission rate of zero for secondary poilutants.
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TOP-50 24-HOUR AVERAGE CONCENTRATION VALUES
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YEAR DAY HOUR(0-23) RECEPTOR TYPE CONCENTRATION COORDINATES (k'n), o
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2.0861E-04
2.0367E-04
1.9871E-04
1.9724E-04
1.9688E-04
1.9646E-04
1.9569E-04
1.9403E-04
1.9296E-04
1.8221E-04
1.9212E-04
1.9120E-04
1.8348E-04
1.8330E-04
1.8295E-04
1.8289E-04
1.8069E-04
1.7840E-04
1.7817E-04
1.7801E-04
1.7743E-04
1.7525E-04
1.74556-04
1.6664E-04
1.6557E-04
1.6433E-04
1.6371E-04
1.6305E-04
1.6201E-04

. 1.5757E-04

1.5737E-04
1.5652E-04
1.5632E-04
1.5543E-04
1.5345E-04
1.5298E-04
1.5265E-04
1.5152E-04
1.5108E-04
1.4972E-04
1.4932E-04
1.4834E-04
1.4740E-04
1.4668E-04
1.4648E-04
1.4629E-04
1.4588E-04
1.4543E-04
1.4541E-04
1.4506E-04

704.000 1448.500
704.000 1448.300
704.000 1448.000
709.00C 1452.500
709.000 1451500
704.000 1443.500
704.000 1448.000
704.000 1448.500
709.000 1452.500
704,000 1448500
704.000 1448.500
704.000 1448.000
704.000 1448.500
707.500 1450.500
707.500 1451.000
704.000 1448.500
704.060 1448.500
704.000 1448.500
704.000 1448,000
707.500 1450.500
704.000 1448.500
704.000 1448.000
709.000 1452.500
704,000 1448.000
704.000 1448.000
704.000 1448500
704.000 1448.500
705,000 1450.000
707.500 1450.50¢
703.500 1448.000
705.500 1450.500
709.000 1452.5Q0
707.500 1450.500
707.500 1450.500
705.000 1450.000
707.500 1450.500
703.500 1448000
707.500 1450.500
704.000 1448.000
704000 1448.000
707.500 1450.500
708.000 1451.500
708.000 1451.500
704,000 1448.500
708.000 1452.000
703.500 1443.500
704.000 1448.600
704,000 1443.000
707.500 1450.500
704.000 1448.500
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TOP-50 1-HOUR AVERAGE CONCENTRATION VALUES r
R e oty
YEAR DAY HOUR(0-23) RECEPTOR TYPE CONCENTRATION COORDINATES {km)
! RS B I
88 326 19 (0,337) D 1.8770E-03 709.000 1452.500 REILSEIE
98 315 19 (0,372) D 1.4586E-03 708.500 1453.500
98 341 19 (0,373) D 1.4001E-03 709.000 1453.500
98 286 1% (0,337) D 1.3851E-03 709.000 1452.500
98 315 19 (0,316) D 1.3710E-03 707.500 1452.000
98 315 19 (0,3%1) D 1.3688E-03 709.000 1454.000
98 21 20 (0,337) D 1.3628E-03 709.000 1452.500
88 315 19 (0,373} D 1.3036E-03 709.000 1453.500
98 54 19 (0,337) D 1.2917E-03 709.000 1452.500
898 341 19 (0,397) D 1.2884E-03 709.000 1454.000
98 164 21 (0,301) D 12500E-03 709.000 1451.500
98 31 18 (0,301) D 12375603 709.000 1451.500
98 25 18 (0,301) D 1.2151E-03 709.000 1451.500

98 341 18 (0,354 b 1.2063E-03 708.500 1453.000
58 26 21 (0,337) D 1.1973E-03 709.000 1452.500
98 341 19 (0,372) D 1.1798E-03 708.500 1453.500
88 83 19 (0,391) D 1.1765E-03 709.000 1454.000

98 315 19 (0,354) D 1.1622E-03 708.500 1453.000
98 326 19 (0,280) D 1.1615E-03 707.500 1451.000
88 260 23 (0,301) D 1.1353E-03 709.000 1451.500
98 324 19 (0,212) D 1.1349E-03 709.500 1449.000
98 88 18 (0,301} D 1.1289E-03 708.000 1451.500
58 58 18 (0,337) D 1.1250E-03 709.000 1452500
98 315 19 { 0,335) D 1.0945E-03 708.000 1452.500
98 340 19 (0,372} D 1.0776E-03 708.500 1453.500
98 199 21 (0,233} D 1.0641E-03 705.000 1450.000
98 315 19 (0,315) D 1.0579E-03 707.000 1452.000
98 226 22 (0,233) D 1.0492E-03 705.000 1450.000

98 16 3 (0,301) D 1.0469E-03 709.000 1451.500
98 341 19 (0,335) D 1.0458E-03 708.000 1452500
98 47 18 (0,258) D 1.0390E-03 705500 1450.500
98 48 18 {0,258} D 1.0308E-03 705.500 1450.500

88 341 18 (0,316) D 1.0266E-03 707.500 1452.000
58 244 21 (0,258} D 1.0259E-03 705.500 1450.500
98 244 22 (0,337) D 1.0231E-03 709.000 1452.500
98 20 18 (0,337) D 1.0187E-03 709,000 1452500
98 311 19 (0,372) D 1.0186E-03 708.500 1453.500
98 326 19 (0,318) D 1.0185E-03 708.500 1452.000
98 326 20 (0,337) D 1.0137E-03 709.000 1452.500
98 315 19 (0,353} D 1.0125E-03 708.000 1453.000
98 40 18 (0,239} D 1.0104E-03 705.000 1450.000

98 146 2 (0,337) D 1.0004E-03 709.000 1452500
98 170 21 ( 0,301) D 1.0080E-03 709.000 1451.500
98 54 18 (0,337) D 1.0075E-03 709.000 1452.500
98 324 19 (0,211) D 1.00486-03 705.000 1449.000
98 134 7 (0,140) D 1.0048E-03 705.500 1447.000
98 194 23 (0,239) D 1.0040E-02 705.000 1450.000
98 329 19 (0,239) D 1.0030E-03 705.000 1450.000
98 37 19 (0,239) D 9.9380E-04 705.000 1450.000
98 149 22 (0,239} D 9.9298E-04 705.000 1450.000
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APPENDIX L

Latter from EGAT Under SPP Program
Letter of Intent from Customer of project
Letter from GENCO




APPENDIX L-1

Latter from EGAT under SPP Program
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APPENDIX L-2

Letter of Intent from Customer of project




UsIn trnauadd NS 916
LAEM CHABANG POWER COMPANY LINITED

24th FL, K Pacific Place, 142 Sukhumnvit Road, Klongtoey, Bangkok 10110, Thaland Tel. (68-2) 653-2173 10 & Fax.(56-2)833.2177

Letter of Intent
To Purchase Energy from

Laem Chabang Power Company Limited

The purpose of this LETTER OF INTENT, herein referred to as (LOI), is to confirm
that Eslen Thai Co.,Ltd intends to enter into an agreement with Laem Chabang Power
Company Limited, who will provide electrical and thermal energy to Eslen Thai

Co.,Ltd.

Eslen Thai Co.,Ltd agrees to proceed in good faith to conclude the Energy Sales
Contracts required for the energy sales contemplated by this LOI. Eslen Thai Co.,Ltd
futher agrees that this LOI is not a final commitment. It is however a firm indication
of Eslen Thai Co.,Ltd’s intention to enter into a binding agreement prior to the debt
financing and start of construction of the SPP. project.

Signed on this ___J u{j/ X! dayof1998

By /v oG ’ ._q%; lh‘—-"

N
;t‘

\SEN T

(Name)_ W 'TRA" ~y) (1124

C,

(Position)__ 1. 5

Eslen Thai Co.,.LTd
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Letrer of Jgtent

I Purchyse Rogrgy from
Lacm Chabgng Power Compagy Limited

The purpose of this LETTER OF INTENT, hevela teferred ta ac (LOJ), is Lo confirm that Carebos (Thailand)

Co., Ltd. intends ta enter into an agrecincat with Lacm Chabang Fower Company Limited, who will provide

electrical and thermal enargy to Cerebos (Thattand) Cn;Ltd.'mxdinthhemPiTuiﬂ'leSchedtﬂc
. . enalogad

focluded as an srtachment to thiz document.

Cerchos (Thaitand) Co., Ltd. agrees (o proceed in £00d falth 1o conciode the Energy Sales Contracts required
for the energy agles contemplated by this LOI. Cerebos (Thailand) Co., Led Mrtber agrees that this LOT is not
aﬂ%gccf;n::%gw& hl:howcvu;ﬁrgtrﬂkntionof@ebos(‘l‘hﬂhnd) Ca., Ltd's general accepeance af
'Ta:in‘RmSchadu.le"q@iuﬁnmimmmmhmahhﬂuwmmpﬁormmedem

financing and start of construction of the SFP project.

Signed on this__ 12 March day of 1998 .

By
2 mﬁz.r,t.\

(Name) _Lsckana Leglgvoythayotin

(Posiion) __ Managing Diyector
Cerebos (Thailand) Co., Ltd.
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Letter of Intent

To Purchase Energy from
Laem Chabang Power'Comganx Limited

.The purpose of this LETTER OF INTENT, herein referred to as (LOI), is to confirm that P.Q.
Chemicals (Thailand) Co., Ltd. intends to enter into an agreement with Laem Chabang Power
Company Limited, who will provide electrical and thermal energy to P.Q. Chemicals (Thailand) Co..
Ltd. according to the proposed Tariff Rate Schedule included as an attachment to this document.

P.Q. Chemicals (Thailand) Co., Ltd. agrees to proceed in good faith to conclude the Energy Sales
Contracts required for the energy sales contemplated by this LOI. P.Q. Chemicals (Thailand) Co.. Ltd.
further agrees that this LOI is not a final commitment. It is however a firm indication of P.Q.
Chemicals (Thailand) Co., Ltd.'s general acceptance of the proposed "Tariff Rate Schedule” and its
future intent to enter into a binding agreement prior to the debt financing and start of construction of the

SPP project.

2hed ?&’%a}bﬂ , 1447
Signed on this // \ day of 1997

By b

{Position) L M&ﬁ{/l/
P.Q. Chemicals (Thailand)_Co., Ltd.
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LAEM CHABANG POWER CO,, LTD.

12* Floor, S.P. Building 388 Phahotyothin Road, Phayathai Bangkok 10400 Thailand
Telephone : (562}273-0032 Fasimile : (662) 273-0517
388 mms o0, . 5u 12 ouuwialedu wonln npun 10400

Our ref no.:.LCP083/97 T

November 27, 1997

Siam Asahi Technogiass Co., Ltd.
87/12 Moo 2, Laem Chabang Industrial Estate
Thungsukhla, Stiracha, Chonburi 20230

Attn : Mr, Takashi Numata
Managing Director
cc  Khun Pomsak Tipsukoatomn - Deputy Factory Manager

‘Subject : Letter of Intent for energy services
Dear Mr. Numata,

Laem Chabang Power Company, LTD. is pleased to submit the attached proposed Tariff- Rate
Schedule for your review and consideration. The tariffs have been developed in cooperation with
members of your management and technical staff and are intended to offer Siam Asahi Technogiass
Co., Ltd. a competitively priced altemative to your energy needs and supply.

- In addition to the economical benifits of energy supplied by Laem Chabang Power Co., Ltd., we aiso
believe we can deliver better quality energy with a higher reliability. The energy produced by Lacm
Chabang Power Co., Ltd. will be produced using state-of-the-art technology which is more energy
efficient and more environmentally safc than energy produccd from conventional coal fired generation
facilities.

The project has progressed to the point where it is necessary for Lacm Chabang Power Co., Ltd. 10
obtain a confirmation of interest on the part of the industrial estate customers with regards to their
interest in purchasing electricity and (or) steam from the SPP facility. In order to insure that we
include Siam Asahi Technoglass Co., Ltd. in our resources allocation planning and accommodate your
energy needs, we have prepared a Letter of Inteat (LOI) to be issued by Siam Asahi Technoglass Co.,
Ltd. as an attachment to this letter, in addition to the attached Tariff Rate Schedule. If you find the
content of this letter acceptable, we would appreciate it if you would sign the LOI and retum it by fax
and by registered mail to the return address shown. We welcome any comments or suggestions you
have. If you have any questions please feel free to contact our Executive Representatives, Khun
Chirdsak Kukiattinun or Khun Nintira Abhisinha, who have been assigned to assist Siam Asahi
Technoglass Co., Ltd., at your earliest convenience. '




Laem Chabang Power Co., Lid

Laem Chabang Power Company,'LTD.. Vappreciates‘ the opportunity to be of service to you and Siam
Asahi Technoglass Co., Ltd. and we look forward to a mutually beneficial relationship in the future.

Viravat Cholvanich -
Chairman : -
Laem Chabang Power Compaay, LTD.
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UsgN rmavaus oS v1in
LAEM CHABANG POWER COMPANY LIMITED

24th FL, 1 Pacific Place, 142 Sukhumvi Roed, Kiongtoey, Bangkok 10110, Theland Tel. (88-2) 851.297340 8 Fax. {65-2) 653-2177

Angust 6, 1998

Siam Asahi Technoglass Co., Ltd.
87/12 Moo 2, Laem Chabang Industrial Eitate
Thungsukhla, Srirschs, Chooburi 20230

Attn : Mr.-Takashi Numata
. Manaeiog Di
c¢c  Mr. Monhiro - Factory Manager
Khun Pomsak Tipsukontom - Deputy Factory Manager

Subject : Revised Steam Proposal
Dear Mr. Numata,

Our technical team has studied the possibility to supply thermal cocigy to Siam Asahi
Technoglass Co., Ltd. During that process they have also had discussions with your technical
staff. We are pleased to submit a rovised Tariff Rate Scheduls for Thermal energy as per the
attached tabls ' :

Should you have any questions, please do not hesitate to coatact us. We look forward to

Sincerely yours,

)

Esa Heiskanen
Managing Director




P USUN TTnavaty Noos 9116
LAEM CHABANG POWER COMPANY LIMITED

24th FL, I Pacific Place, 142 Sukhurmvit Road, Kiongtoey, Bangkok 10110, Thedland Tei. (66-2) 653-217310 6 Fax. (66-2) 653-2177

Letter of Interest

To Purchase Energy from
Laem Chabang Power Company Limited

The purpose of this LETTER OF INTEREST, herein referred to as (LOI), is to
confirm that Siam Asahi Technoglass Co.,Ltd is interested in entering into an
agreement with Laem Chabang Power Company Limited, who will provide electrical
and thermal energy to Siam Asahi Technoglass Co.,Ltd.

Siam Asahi Technoglass Co.,Ltd agrees to proceed in good faith to conclude the
Energy Sales Contracts required for the energy sales contemplated by this LOL Siam

~ Asahi Technoglass Co.,Ltd futher agrees that this LOI is not a final commitment. It is
however a firm indication of Siam Asahi Technoglass Co.,Ltd’s interest to enter into a
binding agreement prior to the debt financing and start of construction of the SPP
Pproject. 3

Signed on this | day of 1998 . -

By

(Name)

(Position)

Siam Asahi Technoglass Co.,L.Td
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2ah FL, 1 Pacific Place, 142&mmuou Kiongtomy,

LAEM GHABANG POWER COMPARY LINITED,
Bargsck

U ..

-Subject:mmmuhm&nm

. . Smcerely, ' f

Managing Director- ° -

May 4, 1998 o

Laem Chabang Industrial Estate

87/10. Moo 2, Tungsukia
Srirachs, Chonburi 20230

Attn : Klun Athithom Chitranondh 4

. D I ][ : . D' I':r . q
.CC- : Xhun Sapiphan Poonsub .
ActingChnin:han,ofEnetgy

¥ ;

Dear Kluri Athithorn, 1.

We refer to our convcmauonmd areplaLdtombr
'I‘hexmalEnetgyaspatheattachedtable.

SISy TR TN

Should you have any qucstions, pléase dojnot hesitat
hearing from you soon. ;

T lu,\

Esa Heiskanen

.
fon mum do S PR s Piniadeh Al sl shedi e,
.
. -

10110, Thlhnd Tel. tss-*\ssa-watas Fu cas-z)ssa.mn

it a revised Tasiff Rate Schedule for

L 10 contact us. We look forward to
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LAEMGHABANGPOWERGOIIPANYLMI'ED

mwmmm 142 Suidnpmvit, Klongioty Tidaphone ¢ (662) $532174-6
10110, Thixilxnd Tacsimilo ; (¥42) 6532177 -

-Banghok e ———————————
sprl 24, 1993

Sism Compreseor Industry Co., Lad.
Laem Chabang Industrisl Estave §
§2/10 Moo 2, Tungsukla

Ssiracha, Chonburi 20230

Attn © Kium Athithom Chitrinondh

- Deputy Managing Dirastor

CC : Kiun Sxmphn Poonsub
A:ﬂnscmrmnmmwcomlms

Scbject : Revised Prapotal
Dwmmd,

Wemmmmmuﬁmwmm;mwtmms&dﬂup« =
the atiached table. . o

mewmwhmmwmu Webokwb
hegring fromt you soon. :

A anarrme Tirectnr




. Subject : Reviged Proposal
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L2 it unanotinwiiad $1ia
LAEM CHABANG POWER COMPANY LIMITED

_Two Pacific Place, 24th Floor, 142 Sukhumvit, Klongtoey Telephone : (662) 6532174-6
Bangkok 101]0, Thailand Facsimile @ (662) 653-2177

April 8, 1998

Siam Compressor Industry Co., Ltd.
Laem Chabang Industrial Estate
$7/10 Moo 2, Tungsukia

Sriracha, Chonburi 20230

Attn : Khun Athithorn Chitranondh
Deputy Managing Director
CC : Khun Samphan Poonsub
Acting Chairman of Energy Committee

Dear Khun Aﬂﬁtﬁom,

We refer to our last meeting and are pleased to submit a revised Tariff Rate Schedule as per
the attached teble.

Should you heve any questions, please do not hesitate to contact us. We look forward to
hearing from you soon.

Sincerely,

Q,,_...-' ()
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LAEM CHABANG POWER CO,, LTD.

12 Floor, S.P. Building 388 Phaholyothin Road, Phayathai Bangkok 10400 Thailand
Telephone : (662) 2730032  Fasimil : (862) 2730517 _ ,

388 ;IM1 28, R, Tu 12 ouuwwaladu wonln ngaunma zowo

Our ref no..LCP085/97

November 27, 1997

Siam Compressor Industry Co., Ltd.
Laem Chabang Industriai Estate
87/10 Moo 2, Tungsukia

Sriracha, Chonburi 20230

Atn : Khun Somlak Jiumteeranat
Deputy Managing Director
cc Khun Athithorn Chitranondh - Production Division Manager
Khun Samphan Poonsub - Assistant Engineering Deparanent Managcr Techmca.l Division

Subject : Letter of Intent for epergy services
Dear Khun Somlak,

Lacm Chabang Power Company, LTD. is pleased to submit the attached proposed Tariff Rate
Schedule for your review and consideration. The tariffs have been developed in cooperation with

* members of your management and technical staff and are intended to offer Siam Compressor Industry
Co., Ltd. a competitively priced alternative to your encrgy needs and supply.

1

s

In addition to the economical benifits of energy supplied by Lacm Chabang Power Co., Ltd., we also
belicve we can deliver better quality energy with a higher reliability. The energy produced by Laem
Chabang Power Co., Ltd. will be produced using state-of-the-art technology which is more energy
i efficient and more environmentally safe than encrgy produced from conventional coal fired generation

facilities.
The project has progressed to the point where it is necessary for Laem Chabang Power Co., Ltd. to
obtain a confirmation of interest on the part of the industrial estate customers with regards:to their

interest in purchasing electricity and (or) steam from the SPP facility. In order to insure that we

include Siam Compressor Industry Co., Ltd. in our resources allocation planning and accommodate
cimvem nmarr mmede e have mesnarad 2 Fatter of Intent (LOD to be issued by Siam Compressor




Laem Chabang Powsr Co., Lid

Laem Chabang Power Company, LTD., appreciates the opportunity to be of service to you and Siam
Comprcssor Industry Co., Ltd. and we look forward to a mutually beneficial relationship in the future.

Viravat Cholvanich
Chairman
Laem Chabang Power Company, LTD.
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LAEM GHABANG POWER COMPANY LIMITED

pein FL, I Pacific Place, 142 Sukhumvit Road, Klongtoey, Bangkok 10140, Thaland Tel. (66-2) 653-217310 & Fax. (65-2) 653-2177

Letter of Intent

To Purchase Enpergy from
Laem Chabang Power Compdny Limited

The purpose of this LETTER OF INTENT, herein referred to as (LOI), is to confirm
that Siam Compressor Industry Co.,Ltd intends to enter into an agreement with Laem
Chabang Power Company Limited, who will provide steam to Siam Compressor

Industry Co.,Ltd.

Siam Compressor Industry Co.,Ltd agrees to proceed in good faith to conclude the
Steam Sales Contracts required for the steam sales contemplated by this LOI. Siam
Compressor Industry Co.,Ltd futher agrees that this LOI is not a final commitment. It
is however a firm indication of Siam Compressor Industry Co.,Ltd’s intention to enter
into a binding agreement prior to the debt financing and start of construction of the
SPP project.

Signed on this day of 1998

By

(Name)

(Position)

Siam Compressor Industry Co.,LTd
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LAEM GHABANG POWER COMPANY LIMITED

24th FL, I Pacific Place, 142 Sukhumvit Road, Klongtoey, Bangkok 10110, Thadand Tel. (66-2) 653-2173t0 6 Fax. (66-2) 653-2177

TELEFAX MESSAGE
To: | Siam Compressor Industry Co.,Ltd.
Attn: Khun Samphan Poonsub

Assistant Engineering Department Manager
Technical Division ' '

Fax: (038) 490913
From: Pakati Sucharitwongsanon
Date: June 12, 1998

Pages: 1 page (including this page)

Re: : Steam Technical Data

Dear Khun Samphan,

Regarding to our telephone conversations this afternoon about technical data of steam.
We would like to know some information of steam as follow:

03] Temperature of steam from each boiler.

(2)  Temperature of feed water into each boiler.
(3)  Fuel/Gas consumption (Monthly).

(4)  Gas heating value (BTU/SCF).

(5)  Quantity of make-up water (CuM)

If you have any question please do not hesitate to contact me.

. Thank you very much.

Best réga_rds,

")

~ \
. = h{_——"‘________-

Pakati Sucharitwongsanon
Project coordinator
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LAEM GHABANG POWER COMPANY LIMITED

sih FL, I Pacific Place, 142 Sukhumvit Road, Klongtoey, Bangkok 10110, Thatand Tel, (66-2) 65.?;-217‘3t08 Fax. (66-2) 653-2177

28 May 1998

Saim Compressor Industry Co.,Ltd

Laem Chabang Industrial Estate

87/10 Moo 2 Tungsukhla

Sriracha Chonburi 20230

Attention : Khun Samphan Poonsub
Assistant Engineering Department Manager
Technical Division

Fax : (038) 490-913

Reference : Survey of Connection Points

| DearsSi,

g During the period of June 1 to June 30, 1998, there will be a survey regarding the off-
site facilities preparation for our Combine Cycle Gas Turbine Power Generation - . -
Project. We have appointed S.T. Power Services Co.,Ltd (STPS) as our contractor for
the survey of connection points for electrical distribution, steam supply and -
condensate supply lines,

Since your company is one of our clients, we would like to ask for your permission
and coordination to give information to our contractor regarding the matter. STPS will
dispatch its staff for an interview with your representative. Your precise information
will be able to help us satisfy your specific requirements and to optimize our benefits
from the project.

Thank you very much for your kind assistance,
Yours Faithfully,

:Torma Poikolainen -

Construction Manager
Laem Chabang Power Co.,Ltd
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July 3, 1998
Michelin Siam Co., Ltd.
™ 87/11 Moo 2, Tungwukla

Sriracha, Chonburi 20230

Attn : Mr. Michel Chartrain
Manzring Di

cc Mr. Jactues Le Baron
Khun Viboon Sujeraverakun
Khun Nalin Pipitawan

Subject : Letier of Intent (LOT) for Stegm
Dear Mr. Chartrain,

Lacm Chabang Power Co., Lid. is pleased to submit the attached proposed Tar & Rate Schedule on Steam
Service for your cousideration,

Should you have any questions, please do not hesitate to contact us. We look forward to hearing from
you so0n. B :




e AT Gy

USYn rnauavy moos $1dn
LAEM GHABANG POWER GOMPANY LIMITED

R R P

] mFL,IPacifl:Pbce,1423Lﬁmﬁﬂmd,,lﬁu1gtoey.w&10110,w Tel. (56-2)653-217310 6 Fax, (66-2) 6532177

Letter of Intent

To Purchase Energy from
Laem Chabang Power Company Limitgd

The purpose of this LETTER OF INTENT, herein referred to as (LOI), is to confirm
that Michelin Siam Co.,Ltd intends to enter into an agreement with Laem Chabang
Power Company Limited, who will provide steam to Michelin Siam Co.,Ltd.

Michelin Siam Co.,Ltd agrees to proceed in good faith to conclude the Steam Sales

- Contracts required for the steam sales contemplated by this LOI. Michelin Siam
Co.,Ltd futher agrees that this LOI is not a final commitment. It is however a firm

indication of Michelin Siam Co.,Ltd’s intention to enter into a binding agreement
prior to the debt financing and start of construction of the SPP project. = . - - -

Signed on this day of 1998.

By

(Name)

(Position)

Michelin Siam Co.,LTd
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§J MICHELIN SIAM CO.LTD.

MSC 634/98 ' June 23, 1998.

Mr. Esa Heiskanen

Managing Director

‘Laem Chabang Power Company Limited
24th Fi,, I Pacific Place,

142 Sukhumvit Road,

Klongtoey, BKK 10110

Fax : (038) 653 2177, 254 9561

Dear Mr, Heisakanen,

| can meet you for your steam supply project prmnmmn on Pnday 3rd July 98 at 2.00
pm. Please confirm.

Yours sinccrcly

gl Jw»v
(Michel Chartrain)
Managing Director

GAbpaxvArTausuaDs 82761 Wy 2 Aragear BATTN waeyT 20230 Tvy (68 38) 490 52420 Tnvens (oa 35} 490-531

Laem Chabang Indusiral Edzate 87/11 Moo 2 Tungsukta, Seivacha, Chonburd 20230 Tel. (§6 38) 490-534.0 Fax ! (86 M) 450-51




P Usun travaud INTO0S »1nm TELEFAX MESSAGE
LAEM CHABANG POWER COMPARY LIMITED

| Pacific Place, 142 Sukhumvit Road, Klongtoey, Bangkok 10110, Thaiand Tel. (66-2) 853-217310 6 Fax, (66-2) 653-2177

To: Michelin Siam Co., Ltd From: Esa Heiskanen

r

Attn:  Mr. Michel Chartrain Copy: Mr. Jacques Le Baron

Fax: +)38-490 531

Pages: 1 | Date: 23 June, 1998

Re: Steam Supply

e e e e e S WV LA AN L,

Dear Mr. Chartrain,

Our technical team has studied the possibility to supply steam to Michelin Siamin .
addition to power supply. During that process they have also had discussions with your
technical staff. '

We have now concluded our research on the subject and are in the position to present
the technical solution and our commercial proposal in respect of the steam supply for .. .
your consideration. Therefore, we would like to propose a meeting with you at your -~
earliest convenience.

Our marketing advisor, khun Nintira Abnisintha, on behalf of myself, will contact ﬁour |

assistant to arrange the meeting.

Yours Sincerely,

A ()

Esa Heiskanen
Managing Director

cc. Mr. Jorma Poikolainen/LCP
Khun Pakati Sucharitwongsanon/LCP




US¥N navady mflwosi 911/
LAEM GHABANG POWER GOMPANY LIMITED

24th FL, | Pacific Place, 142 Suﬂlmvtﬂoad. Klongtoey, Bangkok 10110, Thaikand Tel. (66-2) 653-217310 6 Fax. (66-2) 653-2177

28 May 1998
Michelin Siam Co.,Ltd.
Laem Chabang Industrial Estate
87/11 Moo 2 Tungsukhia
Sriracha Chonburi 20230
Attention : Mr.Michel Chartrain
' Managing Director
Fax : (038) 490-531
Reference : Survey of Connection Points
Dear Sir,

During the period of June 1 to June 30, 1998, there will be a survey regarding the off-
site facilities preparation for our Combine Cycle Gas Turbine Power Generation
Project. We have appointed S.T. Power Services Co.,Ltd (STPS) as our contractor for
the survey of connection points for electrical distribution, steam supply and
condensate supply lines.

Since your company is one of our clients, we wouid like to ask for your permission
and coordination to give information to our contractor regarding the matter. STPS will
dispatch its staff for an interview with your representative. Your precise information
will be able to help us satisfy your specific requirements and to optimize our benefits
from the project.

Thank you very much for your kind assistance.

Yours Faithfully,

Jorma Poikolainen
Construction Manager
Laem Chabang Power Co.,Ltd
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Nm 27, 1997

Thai CRT Co., Ltd. o ‘ _ 5;
£7/9 Lacm Chabang Industrial Estate - i
Srirechs, Chonburi 20230

Managing Director
e Khuu Pichart Angchanpen - Engineering and Pmject Division Manager
Khun Samran Wongwanityothin - Engineering Departmennt Manages

Subject : Letter of Intent for energy services .
DthnnPakdac,

Laem Chabang Power Company, LTD. is pleased to submit the attacked pmpoMPmﬂRmSchednleﬁr
your review and consideration. mmmmmmwnmmdw
management and technica! steff and arc inteaded to alfer Thai CRT Co., Lid. # competitively priced alternative
to your encrpy necds and mupply. T

In addition to the economical benifits of coergy supplicd by Lacm Chabang Power Co.. Lid., we also believe wo

mdﬂhubmauﬁtymywithahighunﬁﬂity The energy prodnced by Laem Chabang Power Co., i
.udmﬂhcpro&wdunngw-momwchmhgywhnhnmmmryﬁnmtandm, X
4 cmmnmmtallynaﬁ:thnnmgypmdmcdﬁmmenmmlcodﬂmd generstion facilitics. '

‘The project has progressed to the point where it is necessary for Laem Chabang Power Co., Lid. to obtain a
confirmation of interest on the part of the industrisl estate customers with regards to their interest in
purchasing electricity and (or) steam from the SPP facility. In arder to insure that we include Thai CRT Co, i

- Ltd in our resources allocation planning and accommodate your encrgy needs, we have prepared a Letier of i
Intent (LLOY) to be issued by Thai CRT Co., Ltd as an attachment to thig lorter, in addition to the attsched
Tariff Rate Schedule. If you find the contest of this letter accoptable, we would appreriate it if you would sign

- the LOI and return it by fax and by registered mail to (he rotumn address shown. We w-2lcome any comsucats or W
ruggestions you have. ¥ you have any questions please feel free to contact cur Exccutive Representatives,
Khmcmmmmﬂmnwmmmummmmmmmmqmmcmm 14, H
at your carlicst convenience, |

Lacm Chabang Power Company, LTD., appreciaics the opportunity o be of secvice to you and Thai CRT Co., :
Ltd. and we loak forward to a mutvally beneficial relationship in the fistre. ' {

Viravat Cholvahich

MWMW,LW.
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UsEn nauayul IS V116
LAEM CHABANG POWER COMPANY LIMITED

24th FL, I Pacific Place, 142 Sukhumvit Road, Kiongtoey, Bangkok 10110, Thailend Tal. (88-2) 853-2171t0 & Fex. (88-2) 853-2177 -

July 1, 1998

Thai CRT Co., Ltd.
87/9 Lacm Chabang Industrial Estate
Sriracha, Chonburi 20230
Attn ©  Khun Pichart Angchanpen
Engineering and Project Division Manager

cc. Khun Samran Wongwanityothin

' Enginecring Department Manager
s !. . E - !s g .' H
Dear Khun Pichart,

According to Thai CRT's request for revising Steam Consumption, I acm Chabang Power
Co., Ltd is pleased to submit & revised schedule as per the attached table. The revised figures
have been developed in cooperation with your management and technical staff.

Finally, we would like to express our gratitude to you for the cooperation and support that
you and your staff have provided thus enabling us to proceed with the project.

Sincerely yours,

Managing Director
Laem Chabang Power Company, LTD.




s USYN tnauaie NS 911n
"%/ |AEN GHABANG POWER COMPANY LIMITED

24th FL, 1 Pacific Place, 142 Sukhumvit Road, Klongtoey, Bangkok 10110, Theitand Tel. (56-2) 653-217310 § Fax. (86-2) 653-2177

Letter of Intent

To Purchase Energy from
Laem Chabang Power Company Limited

The purpose of this LETTER OF INTENT, herein referred to as (LOI), is to confirm
that Thai CRT Co.,Ltd intends to enter into an agreement with Laem Chabang Power
Company Limited, who will provide steam to Thai CRT Co.,Ltd.

-Thai CRT Co.,Ltd agrees to proceed in good faith to conclude the Steam Sales
Contracts required for the steam sales contemplated by this LOI. Thai CRT Co.,.Ltd
futher agrees that this LOI is not a final commitment. It is however a firm indication
of Thai CRT Co.,Ltd’s intention to enter into a binding agreement prior to the debt
financing and start of construction of the SPP project. '

Signed on this ‘ day of 1998
By | |

(Name)

(Position)

Thai CRT Co.,LTd
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LAEM GHABAHG POWER GOMPANY LIMITED

24th FL, 1 Pacific Place, 142 Sukhumvit Road, Klongtoey, Bangkok 10110, Thaland Tel. (66-2) 653-217310 6 Fax. (66-2) 653-2177

28 May 1998.

Thai CRT Co.,Ltd

Laem Chabang Industrial Estate

87/9 Tungsukhla

Sriracha Chonburi 20230

Attention : Khun Pichart Angchanpen
Engineering and Project Division Manager

Copy to : Khun Samran Wongwanityotin
Engineering Department Manager

Fax : (038) 490-226

Reference : Survey of Connection Points

Dear Sir,

During the period of June 1 to June 30, 1998, there will be a survey regarding the off-
site facilities preparation for our Combine Cycle Gas Turbine Power Generation ’
Project. We have appointed S.T. Power Services Co.,Ltd (STPS) as our contractor for
the survey of connection points for electrical distribution, steam supply and
condensate supply lines.

Since your company is one of our clients, we would like to ask for your permission
and coordination to give information to our contractor regarding the matter. STPS will
dispatch its staff for an interview with your representative. Your precise information
will be able to help us satisfy your specific requirements and to optimize our benefits
from the project.

Thank you very much for your kind assistance.
Yours Faithfully,

Jorma Poikolainen
Construction Manager
Laem Chabang Power Co.,Ltd_
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Letter from GENCO
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1iin vhnsuesfemuniammeuinidicedsn die (nnmg
GENFRAL ENVIRONMENTAL CONSERVATION PUBLIC COMPANY LIMITED

GENCO MTP 016412541
DATE . : . 30 July 1998 ‘
. TO : KBHUN JORMA POIKOLARIEN '
1
| COMPANY LEAMCHABANG POWER [CO.LTD.
’ SUBTECT  _: LETTER OF CONFIRMATIDN
i
1 .
|
Dear Sir, i : |

~ Refer to your letter of intent, We would like b confirm that your waste (lube oil in
gearbox) can be disposed by Genco in Maptaphut plant However, your wastc
sample is tequined for determination of waste disposal method which could take

around 2-3 weeks then we will in form you ad soon as possible.

We gppriciated to your interesting of our service

P,

Best Regards, i‘
L H -
(Ehun Monchai Poonpakdee)
Customer Service Leader
1=Si6 unyh uye ca3 e
i mlwnd dﬂﬁmunm o
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