
 
 
 
 
 
 

ภาคผนวก ง 
เอกสารสอบเทยีบเครื่องมือที่ใช้ในการวิเคราะห ์

 
 
 
 



 

รายการเคร่ืองมือท่ีใช้ในการวิเคราะห์ / ทดสอบ

Sample Name Parameter Equipment Name ID No.
Calibrated 

Date
Next Cal

Freq. Calibrate

(Months)
Ambient Particulate Matter (PM-10) High Volume RYG_FS0665 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0668 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0185 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0667 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0397 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_EN0001 3-Feb-26 3-Feb-27 12
Ambient Total Suspended Particulate High Volume RYG_FS0396 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0664 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0177 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0663 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0396 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN0001 3-Feb-26 3-Feb-27 12
Ambient Nitrogen Dioxide NO2 Analyzer BKK_FS0797 5-Jan-26 5-Jul-26 6
Ambient Nitrogen Dioxide NO2 Analyzer RYG_FS0255 5-Jan-26 5-Jul-26 6
Ambient Nitrogen Dioxide NO2 Analyzer RYG_FS0272 5-Jan-26 5-Jul-26 6
Ambient Nitrogen Dioxide NO2 Analyzer RYG_FS0252 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO2 Analyzer RYG_FS0263 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO2 Analyzer RYG_FS0254 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO2 Analyzer RYG_FS0271 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO2 Analyzer RYG_FS0251 5-Jan-26 5-Jul-26 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0085 15-Jan-25 15-Jul-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0143 23-Feb-26 22-Aug-27 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0530 20-Feb-26 19-Aug-27 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0141 23-Feb-26 22-Aug-27 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0328 8-May-25 7-Nov-26 18

Noise Leq 24 hrs Sound Calibrator RYG_FS0215 8-Oct-25 7-Oct-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0629 21-Jan-26 20-Jan-27 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0717 8-Oct-24 8-Apr-26 18
Noise Leq 24 hrs Sound Level Meter RYG_FS0628 21-Jan-26 20-Jan-27 12
Noise Leq 24 hrs Sound Calibrator RYG_FS0216 19-Aug-25 18-Aug-26 12
Noise Leq 24 hrs Sound Level Meter NNG_FS0023 21-Jul-25 20-Jul-26 12
Noise Leq 24 hrs Sound Level Meter PHK_FS0032 21-Jul-25 20-Jul-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0628 21-Jan-26 20-Jan-27 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0129 14-Jul-25 14-Jul-26 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0131 14-Jul-25 14-Jul-26 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0133 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Calibrator RYG_FS0216 19-Aug-25 18-Aug-26 12
Noise Noise Annoyance Sound Level Meter NNG_FS0023 21-Jul-25 20-Jul-26 12
Noise Noise Annoyance Sound Level Meter PHK_FS0032 21-Jul-25 20-Jul-26 12
Noise Noise Annoyance Sound Level Meter RYG_FS0628 21-Jan-26 20-Jan-27 12
Noise Noise Annoyance Sound Level Meter NKH_FS0129 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0131 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0133 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter SRT_FS0020 4-Aug-25 3-Aug-26 12
Noise Noise Annoyance Sound Level Meter NNG_FS0024 4-Aug-25 4-Aug-26 12
Noise Noise Annoyance Sound Level Meter RYG_FS0629 21-Jan-26 20-Jan-27 12
Noise Noise Annoyance Sound Level Meter NKH_FS0134 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0136 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0135 14-Jul-25 14-Jul-26 12
Noise Leq 5 min Sound Calibrator RYG_FS0216 19-Aug-25 18-Aug-26 12
Noise Leq 5 min Sound Level Meter NNG_FS0023 21-Jul-25 20-Jul-26 12
Noise Leq 5 min Sound Level Meter PHK_FS0032 21-Jul-25 20-Jul-26 12
Noise Leq 5 min Sound Level Meter RYG_FS0628 21-Jan-26 20-Jan-27 12
Noise Leq 5 min Sound Level Meter NKH_FS0129 14-Jul-25 14-Jul-26 12
Noise Leq 5 min Sound Level Meter NKH_FS0131 14-Jul-25 14-Jul-26 12
Noise Leq 5 min Sound Level Meter NKH_FS0133 14-Jul-25 14-Jul-26 12

Rayong Lab Nitrate Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab Ammonia Nitrogen SPECTROPHOTOMETER RYG_EN0037 18-Mar-25 18-Sep-26 18
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รายการเคร่ืองมือท่ีใช้ในการวิเคราะห์ / ทดสอบ

Sample Name Parameter Equipment Name ID No.
Calibrated 

Date
Next Cal

Freq. Calibrate

(Months)
Rayong Lab BOD DO meter with Sensor RYG_EN0032 20-Jan-25 20-Jul-26 18
Rayong Lab BOD Incubator RYG_EN0154 18-Mar-26 18-Sep-27 18
Rayong Lab BOD Burette RYG_EN0216 18-Sep-25 18-Sep-26 12
Rayong Lab COD Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab Phenol SPECTROPHOTOMETER RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab pH at 25 oC pH Meter RYG_EN0152 18-Jun-25 18-Dec-26 18
Rayong Lab Cyanide SPECTROPHOTOMETER RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab Sulfide Chamber (Cold Room) RYG_EN0184 27-Nov-25 27-May-27 18
Rayong Lab Dissolved Oxygen (on site) DO Meter RYG_FS0603 22-Sep-25 22-Sep-26 12
Rayong Lab Dissolved Oxygen Chamber (Cold Room) RYG_EN0184 27-Nov-25 27-May-27 18
Rayong Lab Temperature pH meter RYG_FS0550 18-Jul-25 18-Jul-26 12
Rayong Lab Color (at Original pH) Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab Color (at pH 7.0) Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab Conductivity Conductivity meter RYG_EN0200 1-Dec-25 1-Dec-26 12
Rayong Lab Formaldehyde SPECTROPHOTOMETER RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab Oil & Grease Electronic  Balance RYG_EN0003 3-Feb-26 3-Feb-27 12
Rayong Lab Oil & Grease Liquid Bath (Water) RYG_EN0220 27-Nov-25 27-Nov-26 12
Rayong Lab Salinity Conductivity meter RYG_EN0200 1-Dec-25 1-Dec-26 12
Rayong Lab Total Dissolved Solids 180°C Electronic  Balance RYG_EN0163 3-Feb-26 3-Feb-27 12
Rayong Lab Total Dissolved Solids 180°C Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab Total Kjeldahl Nitrogen Block Digestion Unit RYG_EN0188 10-Sep-25 10-Mar-27 18
Rayong Lab Total Kjeldahl Nitrogen pH Meter RYG_EN0152 18-Jun-25 18-Dec-26 18
Rayong Lab Total Suspended Solids Electronic  Balance RYG_EN0163 3-Feb-26 3-Feb-27 12
Rayong Lab Total Suspended Solids Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab Arsenic ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Arsenic Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Cadmium ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Cadmium Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Copper ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Copper Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Lead ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Lead Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Manganese ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Manganese Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Nickel ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Nickel Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Zinc ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Zinc Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Mercury Mercury Analyzer RYG_EN0223 21-Jul-25 21-Jul-26 12
Rayong Lab Hexavalent Chromium Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab Aluminium ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Aluminium Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Barium ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Barium Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Iron ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Iron Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Selenium ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Selenium Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Trivalent Chromium ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Trivalent Chromium Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab Silver ICP-OES RYG_EN0224 22-Aug-25 22-Aug-26 12
Rayong Lab Silver Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Water Lab Total Coliform Autoclave BKK_ML0041 4-Mar-25 4-Sep-26 18
Water Lab Total Coliform Incubator BKK_ML0231 21-Aug-25 21-Aug-26 12
Water Lab Total Coliform Hot Air Oven BKK_ML0013 9-Oct-25 9-Apr-27 18
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รายการเคร่ืองมือท่ีใช้ในการวิเคราะห์ / ทดสอบ

Sample Name Parameter Equipment Name ID No.
Calibrated 

Date
Next Cal

Freq. Calibrate

(Months)
Water Lab Fecal Coliform Autoclave BKK_ML0041 4-Mar-25 4-Sep-26 18
Water Lab Fecal Coliform Incubator BKK_ML0231 21-Aug-25 21-Aug-26 12
Water Lab Fecal Coliform Hot Air Oven BKK_ML0013 9-Oct-25 9-Apr-27 18
Water Lab Fecal Coliform Water Bath BKK_ML0056 4-Feb-26 4-Feb-27 12

Sludge Aluminium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Aluminium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Aluminium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Barium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Barium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Barium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Lead ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Lead Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Lead Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Mercury Mercury Analyzer BKK_EL0128 27-Nov-25 27-Nov-26 12
Sludge Iron ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Iron Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Iron Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Manganese ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Manganese Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Manganese Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Copper ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Copper Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Copper Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Nickel ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Nickel Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Nickel Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Arsenic ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Arsenic Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Arsenic Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Selenium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Selenium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Selenium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Cadmium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Cadmium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Cadmium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Zinc ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Zinc Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Zinc Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Trivalent Chromium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Trivalent Chromium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Trivalent Chromium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Hexavalent Chromium Spectrophotometer BKK_EN0356 8-Oct-25 8-Oct-26 12

Soil Mercury Mercury Analyzer BKK_EL0128 27-Nov-25 27-Nov-26 12
Soil Arsenic ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Arsenic Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Arsenic Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Barium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Barium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Barium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Cadmium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Cadmium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Cadmium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Copper ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Copper Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Copper Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
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รายการเคร่ืองมือท่ีใช้ในการวิเคราะห์ / ทดสอบ

Sample Name Parameter Equipment Name ID No.
Calibrated 

Date
Next Cal

Freq. Calibrate

(Months)
Soil Iron ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Iron Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Iron Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Lead ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Lead Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Lead Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Manganese ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Manganese Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Manganese Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Aluminium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Aluminium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Aluminium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Nickel ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Nickel Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Nickel Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Selenium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Selenium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Selenium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Silver ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Silver Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Silver Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Trivalent Chromium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Trivalent Chromium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Trivalent Chromium Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Zinc ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Zinc Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Zinc Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Cation Exchange Capacity ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil SAR ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil SAR Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil SAR Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil pH aqueous phase 50% (w/v) pH meter BKK_EN0342 9-Oct-25 9-Oct-26 12
Soil Hexavalent Chromium Spectrophotometer BKK_EN0356 8-Oct-25 8-Oct-26 12
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Project	Site	: Barometric	Pressure	(mm	Hg)		:

Calibrate	Location	: Temperature	(	°C)	:

Calibrate	Date	: High	Volume	ID	:

CalibrationSheet	No.: High	Volume	Model	:

Calibrator	ID: 4 High	Volume	S/N	:

Calibrator	Model	: Calibrator	Slope	:

Calibrator	S/N	: Calibrator	Intercept	:

Delta	H2O Qa I	:	Chart

(inch) (m3/min) (CFM)

1.6 0.865 30  Slope : 37.3544

2.0 0.965 34  Intercept : -2.3010

2.8 1.138 40  Correlation Coefficient : 0.9990

3.4 1.252 44

4.2 1.389 50

Calibrated by PWB Approved by :

( Mr. Supot Salamteh )

FORM NO.: F 06-074    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

Test	No. Linear	Regression

( Mr. Panuwat Wangbong )

5

TE-5028A 0.95091

1166 -0.01856

Field Services Section HeadRYG Field Services Scientist (1)

High	Volume	Air	Sampler	Calibration	Worksheet

WHA Eastern Seaboard Industrial
Estate 4 Co., Ltd. 755.3

(A1) 32.6

21-Feb-26 RYG_FS0665

C-210226-RYG_FS0665 TE-5009X

RYG_FS0205 6264

y = 37.354x - 2.301

0.0

65.4

0.0 0.5 1.0 1.5

I (CFM)

Qa (m3/min)

Project	Site	: Barometric	Pressure	(mm	Hg)		:

Calibrate	Location	: Temperature	(	°C)	:

Calibrate	Date	: High	Volume	ID	:

CalibrationSheet	No.: High	Volume	Model	:

Calibrator	ID: 4 High	Volume	S/N	:

Calibrator	Model	: Calibrator	Slope	:

Calibrator	S/N	: Calibrator	Intercept	:

Delta	H2O Qa I	:	Chart

(inch) (m3/min) (CFM)

1.6 0.865 32  Slope : 31.2763

2.2 1.011 36  Intercept : 4.7353

2.8 1.138 40  Correlation Coefficient : 0.9976

3.3 1.234 44

4.2 1.390 48

Calibrated by PWB Approved by :

24-Apr-26 RYG_FS0668

C-240426-RYG_FS0668 TE-5009X

RYG_FS0205 6267

High	Volume	Air	Sampler	Calibration	Worksheet

WHA Estern Seaboard Industrial
Estate 4 Co., Ltd. 754.5

(A1)
32.4

TE-5028A 0.95091

1166 -0.01856

Field Services Section HeadRYG Field Services Scientist (1)
( Mr. Supot Salamteh )

FORM NO.: F 06-074    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

Test	No. Linear	Regression

( Mr. Panuwat Wangbong )

5

y = 31.276x + 4.7353

0.0

65.4

0.0 0.5 1.0 1.5

I (CFM)

Qa (m3/min)

Project	Site	: Barometric	Pressure	(mm	Hg)		:

Calibrate	Location	: Temperature	(	°C)	:

Calibrate	Date	: High	Volume	ID	:

CalibrationSheet	No.: High	Volume	Model	:

Calibrator	ID: 4 High	Volume	S/N	:

Calibrator	Model	: Calibrator	Slope	:

Calibrator	S/N	: Calibrator	Intercept	:

Delta	H2O Qa I	:	Chart

(inch) (m3/min) (CFM)

1.8 0.916 32  Slope : 36.6084

2.2 1.011 36  Intercept : -1.2748

2.8 1.138 40  Correlation Coefficient : 0.9967

3.2 1.215 44

4.0 1.357 48

Calibrated by PWB Approved by :

24-Apr-26 RYG_FS0185

C-240426-RYG_FS0185 TE-5009X

RYG_FS0205 4793

High	Volume	Air	Sampler	Calibration	Worksheet

WHA Estern Seaboard Industrial
Estate 4 Co., Ltd. 754.5

2 (A2)
32.4

TE-5028A 0.95091

1166 -0.01856

Field Services Section HeadRYG Field Services Scientist (1)
( Mr. Supot Salamteh )

FORM NO.: F 06-074    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

Test	No. Linear	Regression

( Mr. Panuwat Wangbong )

5

y = 36.608x - 1.2748

0.0

65.4

0.0 0.5 1.0 1.5

I (CFM)

Qa (m3/min)

Project	Site	: Barometric	Pressure	(mm	Hg)		:

Calibrate	Location	: Temperature	(	°C)	:

Calibrate	Date	: High	Volume	ID	:

CalibrationSheet	No.: High	Volume	Model	:

Calibrator	ID: 4 High	Volume	S/N	:

Calibrator	Model	: Calibrator	Slope	:

Calibrator	S/N	: Calibrator	Intercept	:

Delta	H2O Qa I	:	Chart

(inch) (m3/min) (CFM)

1.8 0.916 32  Slope : 35.2849

2.2 1.011 36  Intercept : 0.2448

2.6 1.097 40  Correlation Coefficient : 0.9950

3.4 1.252 44

4.0 1.357 48

Calibrated by PWB Approved by :

( Mr. Supot Salamteh )

FORM NO.: F 06-074    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

Test	No. Linear	Regression

( Mr. Panuwat Wangbong )

5

TE-5028A 0.95091

1166 -0.01856

Field Services Section HeadRYG Field Services Scientist (1)

High	Volume	Air	Sampler	Calibration	Worksheet

WHA Estern Seaboard Industrial
Estate 4 Co., Ltd. 754.5

1 (A3)
32.4

24-Apr-26 RYG_FS0667

C-240426-RYG_FS0667 TE-5009X

RYG_FS0205 6266

y = 35.285x + 0.2448

0.0

65.4

0.0 0.5 1.0 1.5

I (CFM)

Qa (m3/min)



Project	Site	: Barometric	Pressure	(mm	Hg)		:

Calibrate	Location	: Temperature	(	°C)	:

Calibrate	Date	: High	Volume	ID	:

CalibrationSheet	No.: High	Volume	Model	:

Calibrator	ID: 4 High	Volume	S/N	:

Calibrator	Model	: Calibrator	Slope	:

Calibrator	S/N	: Calibrator	Intercept	:

Delta	H2O Qa I	:	Chart

(inch) (m3/min) (CFM)

1.8 0.916 32  Slope : 33.5460

2.2 1.011 36  Intercept : 1.7091

2.8 1.138 40  Correlation Coefficient : 0.9983

3.4 1.252 44

4.2 1.390 48

Calibrated by PWB Approved by :

( Mr. Supot Salamteh )

FORM NO.: F 06-074    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

Test	No. Linear	Regression

( Mr. Panuwat Wangbong )

5

TE-5028A 0.95091

1166 -0.01856

Field Services Section HeadRYG Field Services Scientist (1)

High	Volume	Air	Sampler	Calibration	Worksheet

WHA Estern Seaboard Industrial
Estate 4 Co., Ltd. 754.5

(A4) 32.4

24-Apr-26 RYG_FS0397

C-240426-RYG_FS0397 TE-5009X

RYG_FS0205 5687

y = 33.546x + 1.7091

0.0

65.4

0.0 0.5 1.0 1.5

I (CFM)

Qa (m3/min)






03/02/27



Project	Site	: Barometric	Pressure	(mm	Hg)		:

Calibrate	Location	: Temperature	(	°C)	:

Calibrate	Date	: High	Volume	ID	:

CalibrationSheet	No.: High	Volume	Model	:

Calibrator	ID: 4 High	Volume	S/N	:

Calibrator	Model	: Calibrator	Slope	:

Calibrator	S/N	: Calibrator	Intercept	:

Delta	H2O Qstd I	:	Chart

(inch) (m3/min) (CFM)

2.8 1.1146 40  Slope : 38.2955

3.8 1.2936 46  Intercept : -3.0483

4.4 1.3897 50  Correlation Coefficient : 0.9991

5.4 1.5364 56

6.2 1.6441 60

Calibrated by PWB Approved by :

( Mr. Supot Salamteh )

FORM NO.: F 06-073    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

5

( Mr. Panuwat Wangbong )
Field Services Section Head

TE-5028A 1.51825

1166 -0.02964

RYG Field Services Scientist (1)

Test	No. Linear	Regression

21-Feb-26 RYG_FS0396

C-210226-RYG_FS0396 TE-5170D

RYG_FS0205 5688

High	Volume	Air	Sampler	Calibration	Worksheet

WHA Eastern Seaboard Industrial
Estate 4 Co., Ltd. 755.3

(A1) 32.6

y = 38.295x - 3.0483

0.0

65.4

0.0 0.5 1.0 1.5 2.0

I (CFM)

Qstd (m3/min)

Project	Site	: Barometric	Pressure	(mm	Hg)		:

Calibrate	Location	: Temperature	(	°C)	:

Calibrate	Date	: High	Volume	ID	:

CalibrationSheet	No.: High	Volume	Model	:

Calibrator	ID: 4 High	Volume	S/N	:

Calibrator	Model	: Calibrator	Slope	:

Calibrator	S/N	: Calibrator	Intercept	:

Delta	H2O Qstd I	:	Chart

(inch) (m3/min) (CFM)

2.8 1.1144 40  Slope : 39.7017

3.4 1.2250 44  Intercept : -4.3489

4.2 1.3582 50  Correlation Coefficient : 0.9991

5.0 1.4792 54

6.0 1.6175 60

Calibrated by PWB Approved by :

High	Volume	Air	Sampler	Calibration	Worksheet

WHA Estern Seaboard Industrial
Estate 4 Co., Ltd. 754.5

(A1)
32.4

24-Apr-26 RYG_FS0664

C-240426-RYG_FS0664 TE-5009X

RYG_FS0205 6261

TE-5028A 1.51825

1166 -0.02964

RYG Field Services Scientist (1)

Test	No. Linear	Regression

( Mr. Supot Salamteh )

FORM NO.: F 06-073    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

5

( Mr. Panuwat Wangbong )
Field Services Section Head

y = 39.702x - 4.3489

0.0

65.4

0.0 0.5 1.0 1.5 2.0

I (CFM)

Qstd (m3/min)

Project	Site	: Barometric	Pressure	(mm	Hg)		:

Calibrate	Location	: Temperature	(	°C)	:

Calibrate	Date	: High	Volume	ID	:

CalibrationSheet	No.: High	Volume	Model	:

Calibrator	ID: 4 High	Volume	S/N	:

Calibrator	Model	: Calibrator	Slope	:

Calibrator	S/N	: Calibrator	Intercept	:

Delta	H2O Qstd I	:	Chart

(inch) (m3/min) (CFM)

2.8 1.1144 40  Slope : 38.2037

3.6 1.2596 44  Intercept : -3.2370

4.4 1.3894 50  Correlation Coefficient : 0.9969

5.2 1.5079 54

6.2 1.6438 60

Calibrated by PWB Approved by :

High	Volume	Air	Sampler	Calibration	Worksheet

WHA Estern Seaboard Industrial
Estate 4 Co., Ltd. 754.5

2 (A2)
32.4

24-Apr-26 RYG_FS0177

C-240426-RYG_FS0177 TE-5170D

RYG_FS0205 4803

TE-5028A 1.51825

1166 -0.02964

RYG Field Services Scientist (1)

Test	No. Linear	Regression

( Mr. Supot Salamteh )

FORM NO.: F 06-073    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

5

( Mr. Panuwat Wangbong )
Field Services Section Head

y = 38.204x - 3.237

0.0

65.4

0.0 0.5 1.0 1.5 2.0

I (CFM)

Qstd (m3/min)



Project	Site	: Barometric	Pressure	(mm	Hg)		:

Calibrate	Location	: Temperature	(	°C)	:

Calibrate	Date	: High	Volume	ID	:

CalibrationSheet	No.: High	Volume	Model	:

Calibrator	ID: 4 High	Volume	S/N	:

Calibrator	Model	: Calibrator	Slope	:

Calibrator	S/N	: Calibrator	Intercept	:

Delta	H2O Qstd I	:	Chart

(inch) (m3/min) (CFM)

2.6 1.0749 40  Slope : 33.9323

3.4 1.2250 44  Intercept : 3.2104

4.2 1.3582 50  Correlation Coefficient : 0.9973

5.2 1.5079 54

6.4 1.6696 60

Calibrated by PWB Approved by :

High	Volume	Air	Sampler	Calibration	Worksheet

WHA Estern Seaboard Industrial
Estate 4 Co., Ltd. 754.5

1 (A3)
32.4

24-Apr-26 RYG_FS0663

C-240426-RYG_FS0663 TE-5009X

RYG_FS0205 6260

TE-5028A 1.51825

1166 -0.02964

RYG Field Services Scientist (1)

Test	No. Linear	Regression

( Mr. Supot Salamteh )

FORM NO.: F 06-073    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

5

( Mr. Panuwat Wangbong )
Field Services Section Head

y = 33.932x + 3.2104

0.0

65.4

0.0 0.5 1.0 1.5 2.0

I (CFM)

Qstd (m3/min)

Project	Site	: Barometric	Pressure	(mm	Hg)		:

Calibrate	Location	: Temperature	(	°C)	:

Calibrate	Date	: High	Volume	ID	:

CalibrationSheet	No.: High	Volume	Model	:

Calibrator	ID: 4 High	Volume	S/N	:

Calibrator	Model	: Calibrator	Slope	:

Calibrator	S/N	: Calibrator	Intercept	:

Delta	H2O Qstd I	:	Chart

(inch) (m3/min) (CFM)

2.6 1.0749 40  Slope : 36.3573

3.2 1.1893 44  Intercept : 0.7421

4.2 1.3582 50  Correlation Coefficient : 0.9990

5.0 1.4792 54

6.0 1.6175 60

Calibrated by PWB Approved by :

( Mr. Supot Salamteh )

FORM NO.: F 06-073    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

5

( Mr. Panuwat Wangbong )
Field Services Section Head

TE-5028A 1.51825

1166 -0.02964

RYG Field Services Scientist (1)

Test	No. Linear	Regression

24-Apr-26 RYG_FS0396

C-240426-RYG_FS0396 TE-5170D

RYG_FS0205 5688

High	Volume	Air	Sampler	Calibration	Worksheet

WHA Estern Seaboard Industrial
Estate 4 Co., Ltd. 754.5

(A4)
32.4

y = 36.357x + 0.7421

0.0

65.4

0.0 0.5 1.0 1.5 2.0

I (CFM)

Qstd (m3/min)

Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 55.88 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx

ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.70 -0.30 -0.30 101.00 1.00 1.00

2 200.00 198.80 -1.20 -0.60 201.10 1.10 0.55

3 300.00 299.10 -0.90 -0.30 299.60 -0.40 -0.13

4 400.00 401.10 1.10 0.28 399.60 -0.40 -0.10

-0.16 0.28

ALS Laboratory Group

FORM NO.: F 06-056    REVISION NO.: -    ISSUE DATE: 02/04/12

Field Environmental Scientist (3) Assistant General Manager

Point
CALIBRATION RESULTS

AVERAGE (%)

Calibrated By Approved By

( Mr.Jirawut Sakarn ) ( Mr.Sarayuth Jittranont )

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

H73KYD1M

MULTIPOINT CALIBRATION REPORT

5-Jan-26 NOx Analyzer

HORIBA APNA-370

BKK_FS0797

0

100

200

300

400

0 100 200 300 400

Ideal Actual NO Actual NOx

Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 55.88 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx

ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.70 -0.30 -0.30 100.10 0.10 0.10

2 200.00 198.10 -1.90 -0.95 198.80 -1.20 -0.60

3 300.00 299.40 -0.60 -0.20 298.70 -1.30 -0.43

4 400.00 398.40 -1.60 -0.40 398.90 -1.10 -0.28

-0.35 -0.22

ALS Laboratory Group

FORM NO.: F 06-056    REVISION NO.: -    ISSUE DATE: 02/04/12

Field Environmental Scientist (3) Assistant General Manager

Point
CALIBRATION RESULTS

AVERAGE (%)

Calibrated By Approved By

( Mr.Jirawut Sakarn ) ( Mr.Sarayuth Jittranont )

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

2197

MULTIPOINT CALIBRATION REPORT

5-Jan-26 NOx Analyzer

Teledyne API T200

RYG_FS0255

0

100

200

300

400

0 100 200 300 400

Ideal Actual NO Actual NOx



Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 55.88 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx

ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90 100.10 0.10 0.10

2 200.00 198.70 -1.30 -0.65 199.50 -0.50 -0.25

3 300.00 298.60 -1.40 -0.47 300.30 0.30 0.10

4 400.00 398.90 -1.10 -0.28 398.70 -1.30 -0.33

-0.45 -0.06

ALS Laboratory Group

FORM NO.: F 06-056    REVISION NO.: -    ISSUE DATE: 02/04/12

Field Environmental Scientist (3) Assistant General Manager

Point
CALIBRATION RESULTS

AVERAGE (%)

Calibrated By Approved By

( Mr.Jirawut Sakarn ) ( Mr.Sarayuth Jittranont )

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

7AV89544

MULTIPOINT CALIBRATION REPORT

5-Jan-26 NOx Analyzer

HORIBA APNA-370

RYG_FS0272

0

100

200

300

400

0 100 200 300 400

Ideal Actual NO Actual NOx

Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 55.88 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx

ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20 101.00 1.00 1.00

2 200.00 198.20 -1.80 -0.90 201.20 1.20 0.60

3 300.00 298.60 -1.40 -0.47 301.00 1.00 0.33

4 400.00 398.90 -1.10 -0.28 398.70 -1.30 -0.33

-0.55 0.34

ALS Laboratory Group

FORM NO.: F 06-056    REVISION NO.: -    ISSUE DATE: 02/04/12

Field Environmental Scientist (3) Assistant General Manager

Point
CALIBRATION RESULTS

AVERAGE (%)

Calibrated By Approved By

( Mr.Jirawut Sakarn ) ( Mr.Sarayuth Jittranont )

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

2198

MULTIPOINT CALIBRATION REPORT

5-Jan-26 NOx Analyzer

Teledyne API T200

RYG_FS0252

0

100

200

300

400

0 100 200 300 400

Ideal Actual NO Actual NOx

Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 56.3 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Error

ZERO 0.10
1 -0.30

2 -0.40

3 -1.80

4 -1.50

ALS Laboratory Group

FORM NO.: F 06-056    REVISION NO.: -    ISSUE DATE: 02/04/12

YPRXJJ20

MULTIPOINT CALIBRATION REPORT

5-Jan-26 SO2 Analyzer

HORIBA APSA-370

RYG_FS0263

0.00 0.10 0.10

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Point
CALIBRATION RESULTS

Ideal Autual %Error

100.00 99.70 -0.30

200.00 199.60 -0.20

300.00 298.20 -0.60

400.00 398.50 -0.38

AVERAGE (%) -0.28

Calibrated By Approved By

( Mr.Jirawut Sakarn ) ( Mr.Sarayuth Jittranont )
Field Environmental Scientist (3) Assistant General Manager

0

100

200

300

400

0 100 200 300 400

Ideal Autual

Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 56.3 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Error

ZERO 0.05
1 -1.00

2 -0.30

3 -1.50

4 -1.50

ALS Laboratory Group

FORM NO.: F 06-056    REVISION NO.: -    ISSUE DATE: 02/04/12

1772

MULTIPOINT CALIBRATION REPORT

5-Jan-26 SO2 Analyzer

Teledyne API T100

RYG_FS0254

0.00 0.05 0.05

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Point
CALIBRATION RESULTS

Ideal Autual %Error

100.00 99.00 -1.00

200.00 199.70 -0.15

300.00 298.50 -0.50

400.00 398.50 -0.38

AVERAGE (%) -0.40

Calibrated By Approved By

( Mr.Jirawut Sakarn ) ( Mr.Sarayuth Jittranont )
Field Environmental Scientist (3) Assistant General Manager

0

100

200

300

400

0 100 200 300 400

Ideal Autual



Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 56.3 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Error

ZERO 0.10
1 -0.50

2 -2.00

3 -1.30

4 -1.50

ALS Laboratory Group

FORM NO.: F 06-056    REVISION NO.: -    ISSUE DATE: 02/04/12

1092NYKM

MULTIPOINT CALIBRATION REPORT

5-Jan-26 SO2 Analyzer

HORIBA APSA-370

RYG_FS0271

0.00 0.10 0.10

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Point
CALIBRATION RESULTS

Ideal Autual %Error

100.00 99.50 -0.50

200.00 198.00 -1.00

300.00 298.70 -0.43

400.00 398.50 -0.38

AVERAGE (%) -0.44

Calibrated By Approved By

( Mr.Jirawut Sakarn ) ( Mr.Sarayuth Jittranont )
Field Environmental Scientist (3) Assistant General Manager

0

100

200

300

400

0 100 200 300 400

Ideal Autual

Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 56.3 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Error

ZERO 0.10
1 -0.40

2 1.10

3 -1.90

4 -2.50

ALS Laboratory Group

FORM NO.: F 06-056    REVISION NO.: -    ISSUE DATE: 02/04/12

1773

MULTIPOINT CALIBRATION REPORT

5-Jan-26 SO2 Analyzer

Teledyne API T100

RYG_FS0251

0.00 0.10 0.10

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Point
CALIBRATION RESULTS

Ideal Autual %Error

100.00 99.60 -0.40

200.00 201.10 0.55

300.00 298.10 -0.63

400.00 397.50 -0.63

AVERAGE (%) -0.20

Calibrated By Approved By

( Mr.Jirawut Sakarn ) ( Mr.Sarayuth Jittranont )
Field Environmental Scientist (3) Assistant General Manager
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400

0 100 200 300 400

Ideal Autual
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14/07/26





03/ 08/ 2026





04/08/26





14/07/26





14/07/26
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 

 

 

 

 

 

 

 













    
   
    








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






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 

 

 






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
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


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


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
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 
 

 

 

 

 

 

 

 

 

 

 




 
 
 






 









 
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 
 





 

  

  



 



















  

  

 

   

     

     

    



























 































 
 





   

   



   

   

  











  

  

  

  

  

  

   

   




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
 

 
 
 

 
 
 
 




 
 
 
 
 
 
 
 

 

















  
  


 
 

    
    

   
    





          
          












 



 
























 
 

 

 

 

 

 

 




 



   
 
    



















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  
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













 












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 

 

 

 

 

 

 

 




 

 
 
 



 

 






 

08/10/26

 

 







 

 

 

 



 

  

  















 

 


















































 

 

 



 

 

































































 

 

  

  



 

 

  

  

  



 

 



  

  

  

  



  

 





  

 

  

 

  

 

  



 
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