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1 28 Jun 2023 11:00-11:42 0.72 24.02
2 28 Jun 2023 11:50-12:32 0.56 18.33
3 28 Jun 2023 12:45-13:27 0.40 11.88
a 28 Jun 2023 13:40-14:22 0.32 12,11
5 1Jul 2023 10:40-11:28 114 12.38
6 1Jul 2023 11:35-12:23 1.07 8.99
7 1Jul 2023 12:30-13:18 1.00 9.01
8 1Jul 2023 13:25-14:13 0.93 12.38
9 1Jul 2023 14:20-15:08 0.92 12.11
10 1Jul 2023 15:20-16:08 0.89 9.12
v 2 Jul 2023 11:15-12:03 1.89 27.06
12 2 Jul 2023 12:10-12:58 143 14.71
13 2 Jul 2023 13:10-13:58 1.03 16.81
14 2 Jul 2023 14:05-14:53 0.87 1.23
15 2 Jul 2023 15:00-15:48 0.97 14.15

*ANADWITUTUNUADDYOINNISASIDIANRENDE 7% O2, dry basis
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sV 12: NaNSAUDW Dust correlation IUSsUIiguAILAUWUSSUNIVUCDE)

Confidence Tolerance

interval interval
Correlation
Correlation Equation . half range half range
coefficient (r)

percentage percentage

(%Cl) (%TI)

Linear Y =5.2138x + 9.3796 0.330 1.71 6.85
Polynomial Y = 11.619x% - 19.571x + 20.811 0.582 1.69 6.00
Logarithmic Y =2.9256In(x) + 14.715 0.164 178 7.16
Exponential Y =10.467e%%% 0.257 1.48 6.14
Power Y = 13.81x°%134 0.055 1.53 6.36

Criteria 20.75 <10% <25%
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nMw 1: nsaWnaavAdIUEUWUSIIUU Linear correlation SEtH31VAINNISADUAUDVYDIN CEMS NUADY
15uduRuazoavYOINNISAsID3add8 RM RaN: 7% O, YoVUADVHIDINN 1
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9. asUNan1sasJ9aouAdIugNcav

wanisnaaoudivduaiuisnasulasn CEMS vovUaovridoina 1 usdnyudivuding (niKasw) Sina
(svVuJuBILUAYID 1I1DV) SUNDWSEWNSUIN SVKIAASIUS WIUNISNA@DUNISAIVIU (RATA) QUINTUTA
Relative Accuracy 1I0UlUcmMudornKuquow 40 CFR 60 Appendix B

FHSuAAUWUSS:HIWANADWARUIIEYAUADIWITUTUNUADDY (Dust correlation) SUIUUADIWEUWUS
AikuzauduAIUEUWUSIUU Linear correlation IG2VOINWINSTUNAN r AgvAdQ 1azAT Cl, TI AWUINCUAATY
donlkuanisidon sdnuuaunn sTulonans 40 CFR Part 60 Appendix B : Performance Specification 11 :
Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring System at Stationary

Sources
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NO  Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 10-Jul-23
Report No. TREL 22/00048 Parameter NOy
Reference US EPA Method 7E Tester Tawatchai T.
Attn Warunya P. L ULaUN I-eow-3-0comna
RUN Date Time Concentration (ppm)l) di (ppm) 4in2 Sample
Start Stop CEMS RM status
1 10-Jul-23 14:35 14:55 451.18 419.81 -31.37 983.95 Used
2 10-Jul-23 14:56 15:16 424.23 403.14 -21.10 445.05 Used
3 10-Jul-23 15:17 15:37 407.40 385.61 -21.79 474.78 Used
4 10-Jul-23 15:38 15:58 423.21 396.08 -27.13 735.87 Used
5 10-Jul-23 15:59 16:19 382.90 373.65 -9.25 85.54 Used
6 10-Jul-23 16:20 16:40 430.43 367.43 -63.00 3969.28 Rejected
7 10-Jul-23 16:41 17:01 385.81 361.25 -24.56 602.99 Used
8 10-Jul-23 17:02 17:22 379.23 349.88 -29.34 861.11 Used
9 10-Jul-23 17:23 17:43 385.80 355.30 -30.51 930.65 Used
10 10-Jul-23 17:44 18:04 381.76 343.03 -38.73 1499.86 Used
11 10-Jul-23 18:05 18:25 422.08 367.51 -54.58 2978.61 Rejected
12 10-Jul-23 18:26 18:46 455.78 408.40 -47.38 224493 Rejected
Average 402.39 376.42 -25.97 735.53 -
Sum 3621.51 3387.74 -233.76 6619.81 -
t0.975,n=9 2.306
N 9
SD 8.28
NO, Emission standard value 450 ppm
Compared with RM or Standard 2 371
cC 6.36
RA Criteria (%) 20
RA Value (%) 8.73
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) RM or Standard value, In cases where the average emissions for the test are less than 50% of the
applicable standard, subtitute the emission standard value in the denominator in Eq.1 in place of RM.

In all other cases, use RM

3) Calculate the RA of a set of data as follows.Eq1. RA = [(absolute di,yerge) + (absolute CC)]/(absolute RM)
4) For RA criteria : if emission standard value is in place of RM, RA criteria is < 10. In other cases, use < 20
5) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Environmentalist = .eeeeirieiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee,

(Anuwat Kruangam)
yidguLaUN 1-evw-3-0omd

(Natthapon Ngamgala)
gLdauLRUN I-eow-A-c00&

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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SO, Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 10-Jul-23
Report No. TREL 22/00048 Parameter SO,
Reference US EPA Method 6C Tester Tawatchai T.
Attn Warunya P. Nz iauaul 1-evw-3-ooma
RUN Date Time Concentration (ppm)l) di (ppm) dir2 Sample
Start Stop CEMS RM status
1 10-Jul-23 14:35 14:55 -1.49 9.43 10.93 119.37 Rejected
2 10-Jul-23 14:56 15:16 -1.51 7.92 9.42 88.82 Rejected
3 10-Jul-23 15:17 15:37 -1.52 7.12 8.64 74.65 Rejected
4 10-Jul-23 15:38 15:58 -1.53 6.65 8.18 66.96 Used
5 10-Jul-23 15:59 16:19 -1.63 6.59 8.21 67.47 Used
6 10-Jul-23 16:20 16:40 -1.66 6.36 8.02 64.30 Used
7 10-Jul-23 16:41 17:01 -1.57 6.09 7.66 58.66 Used
8 10-Jul-23 17:02 17:22 -1.58 6.06 7.64 58.33 Used
9 10-Jul-23 17:23 17:43 -1.56 5.70 7.26 52.68 Used
10 10-Jul-23 17:44 18:04 -1.46 5.34 6.80 46.19 Used
11 10-Jul-23 18:05 18:25 -1.38 5.44 6.83 46.61 Used
12 10-Jul-23 18:26 18:46 -1.50 5.60 7.10 50.38 Used
Average -1.54 5.98 7.52 56.84 -
Sum -13.87 53.82 67.69 511.58 -
t0.975,n=9 2.306
N 9
SD 0.55
SO, Emission standard value 450 ppm
Compared with RM or Standard 2 450
cC 0.43
RA Criteria (%) 10.00
RA Value (%) 1.77
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) RM or Standard value, In cases where the average emissions for the test are less than 50% of the

3) Calculate the RA of a set of data as follows.Eq1. RA = [(absolute di,yege) + (absolute CC)]/(absolute RM)
4) For RA criteria : if emission standard value is in place of RM, RA criteria is < 10. In other cases, use < 20
5) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Environmentalist .. Approval
(Anuwat Kruangam) (Natthapon Ngamgala)
netfiaulaui 1-evw-3-oon® nefiaulauiil 1-evw-A-ooo&

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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CO Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 10-Jul-23
Report No. TREL 22/00048 Parameter co
Reference US EPA Method 10 Tester Tawatchai T.
Attn Warunya P. N daULRUN Y-aow-3-0omn
Run Date Time Concentration (ppm) Y di (ppm) din2 Sample
Start Stop CEMS RM status
1 10-Jul-23 14:35 14:55 40.81 58.78 17.97 322.81 Used
2 10-Jul-23 14:56 15:16 22.67 55.67 33.00 1089.03 Rejected
3 10-Jul-23 15:17 15:37 40.74 57.41 16.67 277.73 Used
4 10-Jul-23 15:38 15:58 33.03 58.11 25.08 629.04 Used
5 10-Jul-23 15:59 16:19 28.86 60.76 31.90 1017.53 Rejected
6 10-Jul-23 16:20 16:40 41.97 64.55 22.59 510.12 Used
7 10-Jul-23 16:41 17:01 31.40 58.19 26.79 717.78 Used
8 10-Jul-23 17:02 17:22 23.21 56.96 33.75 1139.38 Rejected
9 10-Jul-23 17:23 17:43 35.23 56.49 21.26 451.89 Used
10 10-Jul-23 17:44 18:04 56.25 58.45 2.20 4.84 Used
11 10-Jul-23 18:05 18:25 59.14 67.07 7.93 62.89 Used
12 10-Jul-23 18:26 18:46 35.11 60.96 25.86 668.55 Used
Average 41.52 60.00 18.48 405.07 -
Sum 373.67 540.00 166.33 3645.66 -
t0.975,n=9 2.306
N 9
SD 8.45
CO Emission standard value 690 ppm
Compared with RM or Standard 2 690
cC 6.50
RA Criteria (%) 5
RA Value (%) 3.62
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) RM or Standard value, In cases where the average emissions for the test are less than 50% of the
applicable standard, subtitute the emission standard value in the denominator in Eq.1 in place of RM.
In all other cases, use RM

3) Calculate the RA of a set of data as follows.Eq1. RA = [(absolute di,yerage) + (absolute CC)]/(absolute RM)

4) For RA criteria : if emission standard value is in place of RM, RA criteria is < 5. In other cases, use < 10

5) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Environmentalist .o, Approval
(Anuwat Kruangam) (Natthapon Ngamgala)
ZLd8ULRUN I-adw-3-00mD gifiuau 2-eow-A-oo0&

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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O, Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 10-Jul-23
Report No. TREL 22/00048 Parameter 0,
Reference US EPA Method 3A Tester Tawatchai T.
Attn Warunya P.
RUN Date Time Concentration (%) = di (%) 4in2 Sample
Start Stop CEMS RM status
1 10-Jul-23 14:35 14:55 15.59 15.54 -0.05 0.00 Used
2 10-Jul-23 14:56 15:16 15.43 15.39 -0.03 0.00 Used
3 10-Jul-23 15:17 15:37 15.34 15.30 -0.04 0.00 Used
4 10-Jul-23 15:38 15:58 15.16 15.17 0.01 0.00 Used
5 10-Jul-23 15:59 16:19 15.26 15.24 -0.02 0.00 Used
6 10-Jul-23 16:20 16:40 15.31 15.29 -0.02 0.00 Used
7 10-Jul-23 16:41 17:01 15.35 15.38 0.03 0.00 Used
8 10-Jul-23 17:02 17:22 15.50 15.53 0.03 0.00 Used
9 10-Jul-23 17:23 17:43 15.30 15.43 0.13 0.02 Rejected
10 10-Jul-23 17:44 18:04 15.00 15.20 0.20 0.04 Used
11 10-Jul-23 18:05 18:25 15.22 15.30 0.08 0.01 Rejected
12 10-Jul-23 18:26 18:46 15.18 15.28 0.10 0.01 Rejected
Average 15.35 15.35 0.00 0.00 -
Sum - - - - -
t0.975,n=9 -
N -
SD -
Compared with RM or Standard Direct RM comparing
cC -
RA Criteria 1
RA Value (%) 0.00
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) Calculate the RA of a set of data as follows.Eq1. RA = (average RM) - (average CEMS)
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Performance Specification 3

Environmentalist .. Approval T
(Anuwat Kruangam) (Natthapon Ngamgala)

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Flow rate Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)  Location Stack Kiln 1
Location Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 10-Jul-23
Report No. TREL 22/00048 Parameter Flow rate
Reference US EPA Method 2 Tester Kritakorn P.
Attn Warunya P.
RN Date Time Flow rate (m*/h)" di (ppm) dir2 Sample
Start Stop CEMS RM status
1 1-Jul-23 10:40 11:28 396,092.16 352,684.80 3,712.13 380,879,492.02 Used
2 1-Jul-23 11:35 12:23 400,161.60 358,110.72 31,490.77 991,668,641.28 Used
3 1-Jul-23  12:30 13:18 401,065.92 353,136.96 33,939.61 1,151,897,110.40 Used
4 1-Jul-23  13:25 14:13 402,422.40 358,562.88 26,164.00 684,555,023.63 Used
5 1-Jul-23 14:20 15:08 401,970.24 369,414.72 31,831.82 1,013,265,044.01 Used
6 1-Jul-23  15:20 16:08 408,752.64 359,919.36 38,419.08 1,476,025,745.53  Used
7 2-Jul-23  10:20 11:08 322,842.24 259,539.84 44,615.34 1,990,528,911.53 Rejected
8 2-Jul-23  11:15 12:03 322,390.08 253,661.76 45,168.05 2,040,152,410.30 Rejected
9 2-Jul-23  12:10 12:58 353,589.12 251,400.96 40,646.88 1,652,169,091.67 Used
10 2-Jul-23  13:10 13:58 397,900.80 252,305.28 44,072.57 1,942,391,060.93 Rejected
11 2-Jul-23  14:05 14:53 383,883.84 254,566.08 3,084.81 9,516,051.23  Used
12 2-Jul-23  15:00 15:48 385,240.32 255,018.24 34,787.80 1,210,190,859.14  Used
Average 392,575.36 323,646.08 27,119.66 952,240,784.32 -
Sum 3,533,178.24 2,912,814.72 244,076.91 8,570,167,058.90 -
t0.975,n=9 2.31
N 9
SD 15616.04
Flow rate Emission standard value -
Compared with RM or Standard 2 323646.08
cC 12003.53
RA Criteria (%) 20.00
RA Value (%) 12.09
Result Pass

Remark : 1) Flow rate at actual.
2) RM or Standard value, In cases where the average emissions for the test are less than 50% of the
applicable standard, subtitute the emission standard value in the denominator in Eq.1 in place of RM.
In all other cases, use RM.
3) Calculate the RA of a set of data as follows.Eql. RA = [(absolute di,yersge) + (absolute CC)]/(absolute RM)
4) For RA criteria : if emission standard value is in place of RM, RA criteria is < 20.
5) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Environmentalist ..o Approval
(Anuwat Kruangam) (Natthapon Ngamgala)

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Leader in waste management and environmental laboratory
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CEMS Analysis/Correlation results
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Correlation data

CEMS value PM form
Run (%O0pacity) SRM (mg/m*)"
X y
1A 0.72 24.02
1B 0.72 24.02
2A 0.56 18.33
2B 0.56 18.33
3A 0.40 11.88
3B 0.40 11.88
4A 0.32 12.11
4B 0.32 12.11
5A 1.14 12.38
5B 1.14 12.38
6A 1.07 8.99
6B 1.07 8.99
7A 1.00 9.01
7B 1.00 9.01
8A 0.93 12.38
8B 0.93 12.38
9A 0.92 12.11
9B 0.92 12.11
10A 0.89 9.12
10B 0.89 9.12
11A 1.89 27.06
11B 1.89 27.06
12A 1.43 14.71
12B 1.43 14.71
13A 1.03 16.81
13B 1.03 16.81
14A 0.87 11.23
14B 0.87 11.23
15A 0.97 14.15
15B 0.97 14.15
Remark : Number of Run 30

Site Information

Plant name : The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)

Address : 28 Moo 4, Khao Wong, Phra Phutthabat,
Saraburi 18120
Location : Stack Kiln 1
Date : 28 June, 1- 2 July 2023
Attn : Warunya P.
Emission Limit : 108 mg/m’
40.00
&
,D\\D
& 3000
E
£ °
s
Z 2000
5 e °
s ° .
10.00 Y )
0.00
0.00 0.50 1.00 1.50

1/ Concentration (mg/m?) at 7% Oxygen

CEMS value (% Opacity)

2.00

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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Sample train first evaluate
Plant Name  The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant, Location Stack Kiln 1
Sample Statistic Parameter
Run Train A Train B
X y (XX")° oy X yiy) oy (yAeyi)?
1 24.02 24.02 94.68 94.68 94.68 24.02 0.00
2 18.33 18.33 16.34 16.34 16.34 18.33 0.00
3 11.88 11.88 5.79 5.79 5.79 11.88 0.00
4 12.11 12.11 4.72 4.72 4.72 12.11 0.00
5 12.38 12.38 3.62 3.62 3.62 12.38 0.00
6 8.99 8.99 28.09 28.09 28.09 8.99 0.00
7 9.01 9.01 27.88 27.88 27.88 9.01 0.00
8 12.38 12.38 3.62 3.62 3.62 12.38 0.00
9 12.11 12.11 4.72 4.72 4.72 12.11 0.00
10 9.12 9.12 26.65 26.65 26.65 9.12 0.00
11 27.06 27.06 163.05 163.05 163.05 27.06 0.00
12 14.71 14.71 0.18 0.18 0.18 14.71 0.00
13 16.81 16.81 6.39 6.39 6.39 16.81 0.00
14 11.23 11.23 9.33 9.33 9.33 11.23 0.00
15 14.15 14.15 0.02 0.02 0.02 14.15 0.00
Average 14.29 14.29 26.34 26.34 26.34 14.29 0.00
Sum 214.30 214.30 395.10 395.10 395.10 214.30 0.00
Variable Equation Value Correlation Equation
Sxx S = Sum((xi-x~)"2) 395.10 y= 0.0000 + 1.0000 x
Sxy Syy= Sum((x;-x")(yi-y™)) 395.10 Linear Regression Line
bl I:)1= Sxy/sxx 1
b0 b=y -byx™ 0 30.00
SL S,= sqrt(1/(n-2)(Sum(yi*-yi)A2)) 0 25.00 y=X ...--'.
Sy Sy=sart(S,,/(n-1)) 5.31236403 20,00 R=1 o .
Syy S,,=Sum(yi-y”)"2) 395.10 15.00 Pad
r2 r2=1-(S,22/Sy"2) 1 10.00 .--‘
r r=sqrt((1-S,"2/5,"2)) 1 5.00
0.00
0.00 10.00 20.00 30.00
Precision Criteria
Isr>0.75 Yes
No. of Meet Criteria 12
Percent of Meet Criteria 80.00

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calculations for Linear Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1

CEMS value PM form e
Statistical parameter

Run (%Opacity)  SRM (mg/m?)
X y (X-X")? (yry")? (xi-x")(yi-y") yA (y~ryi)?
1A 0.72 24.02 0.05 94.68 -2.14 13.159 117.913
1B 0.72 24.02 0.05 94.68 -2.14 13.159 117.913
2A 0.56 18.33 0.15 16.34 -1.56 12.302 36.333
2B 0.56 18.33 0.15 16.34 -1.56 12.302 36.333
3A 0.40 11.88 0.29 5.79 1.30 11.519 0.130
3B 0.40 11.88 0.29 5.79 1.30 11.519 0.130
4A 0.32 12.11 0.39 4.72 1.36 11.089 1.050
4B 0.32 12.11 0.39 4.72 1.36 11.089 1.050
5A 1.14 12.38 0.04 3.62 -0.37 15.272 8.346
5B 1.14 12.38 0.04 3.62 -0.37 15.272 8.346
6A 1.07 8.99 0.02 28.09 -0.67 14.933 35.353
6B 1.07 8.99 0.02 28.09 -0.67 14.933 35.353
7A 1.00 9.01 0.00 27.88 -0.29 14.565 30.902
7B 1.00 9.01 0.00 27.88 -0.29 14.565 30.902
8A 0.93 12.38 0.00 3.62 0.02 14.233 3.420
8B 0.93 12.38 0.00 3.62 0.02 14.233 3.420
9A 0.92 12.11 0.00 4.72 0.04 14.184 4.289
9B 0.92 12.11 0.00 4.72 0.04 14.184 4.289
10A 0.89 9.12 0.00 26.65 0.29 14.002 23.790
10B 0.89 9.12 0.00 26.65 0.29 14.002 23.790
11A 1.89 27.06 0.90 163.05 12.14 19.165 62.260
11B 1.89 27.06 0.90 163.05 12.14 19.165 62.260
12A 1.43 14.71 0.24 0.18 0.21 16.807 4.401
12B 1.43 14.71 0.24 0.18 0.21 16.807 4.401
13A 1.03 16.81 0.01 6.39 0.21 14.718 4.394
13B 1.03 16.81 0.01 6.39 0.21 14.718 4.394
14A 0.87 11.23 0.00 9.33 0.21 13.935 7.306
14B 0.87 11.23 0.00 9.33 0.21 13.935 7.306
15A 0.97 14.15 0.00 0.02 0.00 14.421 0.071
15B 0.97 14.15 0.00 0.02 0.00 14.421 0.071
Sum 28.30 428.61 4.19 790.19 21.50 428.610 679.917
Mean 0.94 14.29 0.14 26.34 0.72 14.287 22.664

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Industrial Service and Lab, SCI Eco Services Co.,Ltd

CEMS Analysis/Correlation results

@ ‘ s CG 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 4 of 14
Linear correlation result

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1

Variable Equation Value Correlation equation
n Number of run 30 y= 9.4472142 + 5.129739 x
X~ x"=1/n*(Sum of (xi)) 0.9435
Sux Sux = Sum((xi-x")"2) 4.19 Acceptable criteria for PS11
y~ y“=1/n*(Sum of (yi)) 14.287 Criterion Actual Allowable Acceptable
Sy Syy=Sum((yi-y™)*2) 790 Correlation coefficient 0.330 >=0.75 No
Syy Syy= Sum((x;-x")(yi-y")) 21.50 Confidence interval 1.71 <=10% Yes
bg by=y™-bx~ 9.4472 Tolerance interval 6.85 <=25% Yes
b b1=S,/Skx 5.1297
St S.=sart(1/(n-2)(Sum(yir-yi)*2))  4.9278

y» mean y” at mean value 14.287 Linear Regression Line
t tys from table 2.048
cl Cl= tdf*S *sqrt(1/n) 1.8425 40.00
EL Emission Limit 108 S
Cl% CI%= CI/EL*100 1.71 £ 30,00 L bbbt o
n' n'=n 30 B o °
\Z Varose,n-2 from table 1.286 T e
Uy Up7s9,n from table 1.168 E o o @ e
Ky kr= up*vf 1.5020 z 0. e °
Tl Tl=ke*S, 7.4017 [ bl b
TI% TI%= TI/EL*100 6.85 =
S S,75art(Sy/(n-1) 2.220 B OAOOo.oo 0.50 1.00 1.50 2.00
2 r2= 1-(S,22/Sy*2) 0.1088 _
r r=sqrt((1—SL"2/Sy"2)) 0.3299 CEMS value (% Opacity))

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calculations for Polynomial Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location  Stack Kiln 1
CEMS value PM form Statistical parameter
Run (%Opacity) SRM (mg/m”) X2 X3 x4 Xy X’y yA (yr-y) delta (yi-y")? cl
X y
1A 0.72 24.02 1 0 0 17 13 12.732 127.366 0.046 94.68 1.86
1B 0.72 24.02 1 0 0 17 13 12.732 127.366 0.046 94.68 1.86
2A 0.56 18.33 0 0 0 10 6 13.535 22.993 0.077 16.34 2.42
2B 0.56 18.33 0 0 0 10 6 13.535 22.993 0.077 16.34 2.42
3A 0.40 11.88 0 0 0 5 2 14.835 8.728 0.160 5.79 3.48
3B 0.40 11.88 0 0 0 5 2 14.835 8.728 0.160 5.79 3.48
4A 0.32 12.11 0 0 0 4 1 15.781 13.451 0.240 4.73 4.26
4B 0.32 12.11 0 0 0 4 1 15.781 13.451 0.240 4.73 4.26
5A 1.14 12.38 1 1 2 14 16 13.523 1.299 0.058 3.62 2.10
5B 1.14 12.38 1 1 2 14 16 13.523 1.299 0.058 3.62 2.10
6A 1.07 8.99 1 1 1 10 10 13.130 17.165 0.054 28.09 2.02
6B 1.07 8.99 1 1 1 10 10 13.130 17.165 0.054 28.09 2.02
7A 1.00 9.01 1 1 1 9 9 12.819 14.538 0.050 27.88 1.94
7B 1.00 9.01 1 1 1 9 9 12.819 14.538 0.050 27.88 1.94
8A 0.93 12.38 1 1 1 12 11 12.641 0.066 0.046 3.62 1.88
8B 0.93 12.38 1 1 1 12 11 12.641 0.066 0.046 3.62 1.88
9A 0.92 12.11 1 1 1 11 10 12.623 0.260 0.046 4.73 1.87
9B 0.92 12.11 1 1 1 11 10 12.623 0.260 0.046 4.73 1.87
10A 0.89 9.12 1 1 1 8 7 12.574 11.900 0.045 26.65 1.84
108 0.89 9.12 1 1 1 8 7 12.574 11.900 0.045 26.65 1.84
11A 1.89 27.06 4 7 13 51 97 25.310 3.047 0.444 163.05 5.80
11B 1.89 27.06 4 7 13 51 97 25.310 3.047 0.444 163.05 5.80
12A 1.43 14.71 2 3 4 21 30 16.571 3.466 0.091 0.18 2.63
12B 1.43 14.71 2 3 4 21 30 16.571 3.466 0.091 0.18 2.63
13A 1.03 16.81 1 1 1 17 18 12.934 15.057 0.051 6.39 1.98
13B 1.03 16.81 1 1 1 17 18 12.934 15.057 0.051 6.39 1.98
14A 0.87 11.23 1 1 1 10 9 12.564 1.773 0.044 9.33 1.83
14B 0.87 11.23 1 1 1 10 9 12.564 1.773 0.044 9.33 1.83
15A 0.97 14.15 1 1 1 14 13 12.730 2.031 0.048 0.02 1.91
15B 0.97 14.15 1 1 1 14 13 12.730 2.031 0.048 0.02 1.91
Sum 28.30 428.61 31 38 52 426 504 428.602 486.283 3.000 790.19
Average 0.94 14.29 1 1 2 14 17 14.287 16.209 0.1000 26.34

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Plant Name¢ The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)

Polynomial correlation result

Variable Equation Value
n Number of Run 30
S S1=Sum(xi) 28
S, S2=Sum(xi2) 31
S3 $3= Sum(xi3) 38
S4 S4= Sum(xi4) 52
Ss S5= Sum(yi) 429
Se S6= Sum(xiyi) 426
S; S7=Sum(xi2yi) 504
detA=nS254-525252+5153S2
detA -$353n+525153-545151 1.802E+02
by=(555254+51S3S7+5256S3
b, 20.89
-$75252-535355-5456S51)/detA
b;=(nS654+S55352+525157
b, -19.685
-525652-5753n-5451S5)/detA
b,=(nS257+51S652+5551S3
b, 11.62225
-$25255-5356n-5751S1)/detA
So S,=sqrt((1/(n-3)Sum of(y”-y)*2) 4.244
5 D=n(S254-S3"2)+S1($352-5154) | oo o
+52(S1S53-S272)
G Co=(5254-53~2)/D 0.922
G C,=(5352-5154)/D -1.6916
G C,=(5153-52"2)/D 6.868E-01
G C3=(nS4-522)/D 3.419E+00
Cy C,=(S1S2-nS3)/D -1.489E+00
G Cs=(nS2-5172)/D 6.976E-01
t t¢n.3 from table 2.052
EL Emission limit 108
cl Cl=tf*Sp*sqrt(delta;,) 1.83
Cl% Cl%=CI/EL*100 1.69
Vgt Vrosesn-3 from table 1.293
Uy Up 759,03 from table 1.181
n' n'=1/(delta,,) 22.64
kT kT=un'*Vdf 1.527
TI TI=k:*Sp 6.481
TI% TI%=TI/EL*100 6
Yy~ y~“=1/n*(Sum of (Yi)) 14.287
S, S,=sqrt(Sum of (vi-y™)*/(n-1)) 5.22
r2 r’=1-(Sp’/Sy’) 0.339
r r=sqrt(1-(Sp*/Sy>)) 0.582
Max-min b2>0 ? Minimum
Xmax-min y=-b,/2b, 0.85
1.25xmax 2.37

Location
Correlation equation

Stack Kiln 1

y= 2089 + -19.69 X +  11.622 x?
Acceptable criteria for PS11
Criterion Actual  Allowable Acceptable
Correlation coefficient  0.582 >=0.75 No
Confidence interval 1.69 <=10% Yes
Tolerance interval 6.00 <=25% Yes
Polynomial Regression Curve
40.00
S
X
~ y = 11.622x? - 19.685x + 20.89
= 3000 R?=0.3846
£ [ J
B °
£ .
s 20.00
& . ¢ o .
e | el e
$ 00 g ® .. ¢
S 1000 ® oo
o
0.00
0.00 0.50 1.00 1.50 2.00
CEMS value (% Opacity))
Delta min = 0.0442

Correlation curve Minimum/Maximum check

Correlation curve minimum point 0.85
Minimum allowable x value 0.32
Correlation curve min < min of x value No
Correlation curve maximum point 0.85
Extrapolation x limit (1.25*max of x value) 2.37
Correlation curve max > extrapolation limit No

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calculations for Logarithmic Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plai  Location Stack Kiln 1
CEMS value PM form .
RUN (%Opacity) SRM (mg/m?) Statistical parameter
X X' = In(x) y %)% iy XXy oy (Y ov)
1A 0.72 -0.32 24.02 0.03 94.68 -1.74 13.77 105.02
1B 0.72 -0.32 24.02 0.03 94.68 -1.74 13.77 105.02
2A 0.56 -0.59 18.33 0.19 16.34 -1.78 13.01 28.28
2B 0.56 -0.59 18.33 0.19 16.34 -1.78 13.01 28.28
3A 0.40 -0.91 11.88 0.58 5.79 1.83 12.09 0.04
3B 0.40 -0.91 11.88 0.58 5.79 1.83 12.09 0.04
4A 0.32 -1.14 12.11 0.99 4.73 2.16 11.41 0.49
4B 0.32 -1.14 12.11 0.99 4.73 2.16 11.41 0.49
S5A 1.14 0.13 12.38 0.07 3.63 -0.52 15.07 7.24
5B 1.14 0.13 12.38 0.07 3.63 -0.52 15.07 7.24
6A 1.07 0.07 8.99 0.05 28.09 -1.12 14.90 34.96
6B 1.07 0.07 8.99 0.05 28.09 -1.12 14.90 34.96
7A 1.00 0.00 9.01 0.02 27.88 -0.76 14.70 32.42
7B 1.00 0.00 9.01 0.02 27.88 -0.76 14.70 32.42
8A 0.93 -0.07 12.38 0.01 3.63 -0.14 14.50 4.50
8B 0.93 -0.07 12.38 0.01 3.63 -0.14 14.50 4.50
9A 0.92 -0.08 12.11 0.00 4.73 -0.14 14.47 5.58
9B 0.92 -0.08 12.11 0.00 4.73 -0.14 14.47 5.58
10A 0.89 -0.12 9.12 0.00 26.65 -0.13 14.36 27.43
108 0.89 -0.12 9.12 0.00 26.65 -0.13 14.36 27.43
11A 1.89 0.64 27.06 0.62 163.05 10.01 16.55 110.28
118 1.89 0.64 27.06 0.62 163.05 10.01 16.55 110.28
12A 1.43 0.36 14.71 0.26 0.18 0.21 15.75 1.09
128 1.43 0.36 14.71 0.26 0.18 0.21 15.75 1.09
13A 1.03 0.03 16.81 0.03 6.39 0.44 14.78 4.12
138 1.03 0.03 16.81 0.03 6.39 0.44 14.78 4.12
14A 0.87 -0.13 11.23 0.00 9.33 -0.03 14.32 9.53
148 0.87 -0.13 11.23 0.00 9.33 -0.03 14.32 9.53
15A 0.97 -0.03 14.15 0.01 0.02 -0.02 14.62 0.21
158 0.97 -0.03 14.15 0.01 0.02 -0.02 14.62 0.21
Sum 28.30 -4.34 428.61 5.71 790.19 16.53 428.64 742.39
Average 0.94 -0.15 14.29 0.19 26.34 0.55 14.29 24.75

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



WISCG

Industrial Service and Lab, SCI Eco Services Co.,Ltd
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

CEMS Analysis/Correlation results
Page 8 of 14

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)

Logarithmic correlation result

Variable Equation Value
n Number of Run 30
X' x'"=1/n*(Sum of x',)) -0.145
Sex Sex= Sum((X'i-x'")"2) 5.714
y© y~“=1/n*(Sum of (y;)) 14.287
Syy Syy= Sum((yi-y™)"2) 790.19
Swy Swy= SUM((x'ix"")(viry")) 16.526
by by=y™-b;x"” 14.706368
b, b1=S,,/Sex 2.8921946
St Si=sqrt(1/(n-2)(Sum(y;"-y;)"2)) 5.1491747
V" mean y~ = at mean x value 14.287964
tys tys = at t,, from table 2.048
cl Cl=tg*S *sqrt(1/n) 1.9253379
EL Emission Limit 108
Cl% Cl%=CI/EL*100 1.78
n' n'=n 30
V¢ Vf = V4t 959 -0 from table 1.286
Uy Up= Uy 759, from table 1.168
ke k= up*vg 1.502048
TI TI= k*S, 7.7343075
TI% T1%= TI/EL*¥*100 7.16
Sy Sy=sart(S,,/(n-1)) 5.2199551
r r’= 1-(SLA2/Sy"2) 0.0269353
r r=sqrt(1-(SLA2/Sy”2)) 0.1641198

Location

Correlation equation

Stack Kiln 1

y= 14.706368 + 2.89219 Ln(x)
Acceptable criteria for PS11
Criterion Actual Allowable Acceptable

Correlation coefficient 0.164 >=0.75 No

Confidence interval 1.78 <=10% Yes

Tolerance interval 7.16 <=25% Yes

Logarithmic Regression Curve

40.00
s y = 2.8913In(x) + 14.705
'(:w 30.00 R2 = 0.0605
= (]
£ ()
£20.00
— [ )

@ L aiceceecesssenes
N
g 10.00 o f..
z
0.00
0.00 0.50 1.00 1.50 2.00
CEMS value (% Opacity))

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calculations for Exponential Correlation
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement  Location Stack Kiln 1
CEMS value PM form o
) 3 Statistical parameter

Run (%0pacity) SRM (mg/m”)
X y y'= In(y) (xx") ey )Yy y'h (y' Ay
1A 0.72 24.02 3.179 0.048 0.330 -0.126 2.545 0.401
1B 0.72 24.02 3.179 0.048 0.330 -0.126 2.545 0.401
2A 0.56 18.33 2.909 0.150 0.093 -0.118 2.501 0.166
2B 0.56 18.33 2.909 0.150 0.093 -0.118 2.501 0.166
3A 0.40 11.88 2.475 0.291 0.017 0.070 2.460 0.000
3B 0.40 11.88 2.475 0.291 0.017 0.070 2.460 0.000
4A 0.32 12.11 2.494 0.389 0.012 0.069 2.437 0.003
4B 0.32 12.11 2.494 0.389 0.012 0.069 2.437 0.003
5A 1.14 12.38 2.516 0.037 0.008 -0.017 2.656 0.019
5B 1.14 12.38 2.516 0.037 0.008 -0.017 2.656 0.019
6A 1.07 8.99 2.196 0.016 0.167 -0.051 2.638 0.196
6B 1.07 8.99 2.196 0.016 0.167 -0.051 2.638 0.196
7A 1.00 9.01 2.198 0.003 0.165 -0.022 2.619 0.177
7B 1.00 9.01 2.198 0.003 0.165 -0.022 2.619 0.177
8A 0.93 12.38 2.516 0.000 0.008 0.001 2.602 0.007
8B 0.93 12.38 2.516 0.000 0.008 0.001 2.602 0.007
9A 0.92 12.11 2.494 0.000 0.012 0.002 2.599 0.011
9B 0.92 12.11 2.494 0.000 0.012 0.002 2.599 0.011
10A 0.89 9.12 2.211 0.003 0.155 0.022 2.589 0.143
10B 0.89 9.12 2.211 0.003 0.155 0.022 2.589 0.143
11A 1.89 27.06 3.298 0.904 0.481 0.660 2.859 0.192
11B 1.89 27.06 3.298 0.904 0.481 0.660 2.859 0.192
12A 1.43 14.71 2.688 0.241 0.007 0.041 2.736 0.002
12B 1.43 14.71 2.688 0.241 0.007 0.041 2.736 0.002
13A 1.03 16.81 2.822 0.007 0.047 0.018 2.627 0.038
13B 1.03 16.81 2.822 0.007 0.047 0.018 2.627 0.038
14A 0.87 11.23 2.419 0.005 0.034 0.013 2.586 0.028
14B 0.87 11.23 2.419 0.005 0.034 0.013 2.586 0.028
15A 0.97 14.15 2.650 0.001 0.002 0.001 2.611 0.001
15B 0.97 14.15 2.650 0.001 0.002 0.001 2.611 0.001
Sum 28.30 428.61 78.131 4.191 3.076 1.124 78.131 2.774
Average 0.94 14.29 2.604 0.140 0.103 0.037 2.604 0.092

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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Exponential correlation result
Plant Namdhe Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1

Variable Equation Value Correlation equation
n Number of Run 30 y= 10.4990417 e 02683  «x
X~ x"=1/n*(Sum of (xi)) 0.94347445
Sux S=Sum((xi-x")"2) 4.1907819 Acceptable criteria for PS11
v y'"=1/n*(Sum of (y")) 2.604374902 Criterion Actual  Allowable Acceptable
Syy Syy=Sum((y'y'")"2) 3.076 Correlation coefficient 0.257 >=0.75 No
Sy Syy=Sum((x-x")y'ry'")) 1.124194556 Confidence interval 1.48 <=10% Yes
by by'=y'"-b,x” 2.351283983 Tolerance interval 6.14 <=25% Yes
b, by=e”by' 10.49904167
b, b1=S,,/Se 0.268254131
St Si=sqrt(1/(n-2)(Sum(y'i*-y'i)A2)) 0.314766341 Exponential Regression Curve
¥ mean y'A at mean x value 2.604374902
t tf= ty¢ ., from table 2.048 40.00
ol CI'=t*S,*sqrt(1/n) 0.117694891 | S J = 10.499¢026631
LcL LCL'=y"-CI' 2.486680011 | = 3000 R? = 0.008
ucL' UCL'=y'""+CI” 2.722069793 %,'E‘ ° L
cl Cl=(e*UCL'-e~LCL")/2 1.595237847 ED 20.00
EL Emission Limit 108 = e L J ORI
Cl% Cl%=CI/EL*100 1.48 s P S 2 o ¢
n' n'=Number of Run 30 § 10.00 o o0
Vi V§=ydf 959 n-2 Irom table 1.286 ;
o, Un =y 75,1 from table 1.168 000
ks K= *v, 1.502048 0.00 0.50 1.00 1.50 2.00
T TI'=k,*S, 0.472794153 CEMS value (% Opacity)
LTL' LTL'=y'™-TI' 2.131580749
uTL' UTL'=y'""+TI' 3.077169055
TI Tl=(eMUTL'-eALTL')/2 6.634356776
TI% TI%=TI/EL*100 6.14
Sy S,=sqrt(S,,/(n-1)) 0.325682308
2 r’=1-(S,A2/S,12) 0.065911041
r r=sqrt(1-(SLA2/Sy'"2)) 0.256731457

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calculations for Power Correlation

Plant NameThe Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
CEMS value PM form o
RUN (%Opacity) SRM (mg/m3) Statistical parameter
X x'=In(x) y yainly) Ty YY)y Ay’
1A 0.72 -0.324 24.02 3.179 0.032 0.330 -0.103 2.579 0.3597
1B 0.72 -0.324 24.02 3.179 0.032 0.330 -0.103 2.579 0.3597
2A 0.56 -0.586 18.33 2.909 0.195 0.093 -0.134 2.542 0.1345
2B 0.56 -0.586 18.33 2.909 0.195 0.093 -0.134 2.542 0.1345
3A 0.40 -0.906 11.88 2.475 0.580 0.017 0.099 2.496 0.0005
3B 0.40 -0.906 11.88 2.475 0.580 0.017 0.099 2.496 0.0005
4A 0.32 -1.139 12.11 2.494 0.990 0.012 0.110 2.463 0.0010
4B 0.32 -1.139 12.11 2.494 0.990 0.012 0.110 2.463 0.0010
5A 1.14 0.127 12.38 2.516 0.074 0.008 -0.024 2.643 0.0160
5B 1.14 0.127 12.38 2.516 0.074 0.008 -0.024 2.643 0.0160
6A 1.07 0.067 8.99 2.196 0.045 0.167 -0.086 2.634 0.1924
6B 1.07 0.067 8.99 2.196 0.045 0.167 -0.086 2.634 0.1924
7A 1.00 -0.002 9.01 2.198 0.020 0.165 -0.058 2.625 0.1820
7B 1.00 -0.002 9.01 2.198 0.020 0.165 -0.058 2.625 0.1820
8A 0.93 -0.070 12.38 2.516 0.006 0.008 -0.007 2.615 0.0097
8B 0.93 -0.070 12.38 2.516 0.006 0.008 -0.007 2.615 0.0097
9A 0.92 -0.080 12.11 2.494 0.004 0.012 -0.007 2.614 0.0142
9B 0.92 -0.080 12.11 2.494 0.004 0.012 -0.007 2.614 0.0142
10A 0.89 -0.119 9.12 2.211 0.001 0.155 -0.010 2.608 0.1576
10B 0.89 -0.119 9.12 2.211 0.001 0.155 -0.010 2.608 0.1576
11A 1.89 0.639 27.06 3.298 0.614 0.481 0.543 2.715 0.3392
11B 1.89 0.639 27.06 3.298 0.614 0.481 0.543 2.715 0.3392
12A 1.43 0.361 14.71 2.688 0.256 0.007 0.043 2.676 0.0002
12B 1.43 0.361 14.71 2.688 0.256 0.007 0.043 2.676 0.0002
13A 1.03 0.027 16.81 2.822 0.030 0.047 0.037 2.629 0.0374
13B 1.03 0.027 16.81 2.822 0.030 0.047 0.037 2.629 0.0374
14A 0.87 -0.134 11.23 2.419 0.000 0.034 -0.002 2.606 0.0350
14B 0.87 -0.134 11.23 2.419 0.000 0.034 -0.002 2.606 0.0350
15A 0.97 -0.031 14.15 2.650 0.013 0.002 0.005 2.621 0.0009
15B 0.97 -0.031 14.15 2.650 0.013 0.002 0.005 2.621 0.0009
Sum 28.30 -4.338 428.61 78.131 5.717 3.076 0.811 78.131 2.961
Average 0.94 -0.145 14.29 2.604 0.191 0.103 0.027 2.604 0.099

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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CEMS Analysis/Correlation results
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Power correlation result
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Pl Location Stack Kiln 1
Variable Equation Value Correlation equation
n Number of Run 30 y= 13.80294  x 014180703
X'~ x'“=1/n*(Sum of (x'i)) -0.144607
S Sx'x'=Sum((x'i-x'")"2) 5.7171676 Acceptable criteria for PS11
y'" y'“=1/n*(Sum of (y'i)) 2.6043749 Criterion Actual Allowable Acceptable
Syy Sy'y'=Sum((y'i-y'")*2) 3.0757496 Correlation coefficient 0.055 >=0.75 No
Sey' Sx'y'=Sum((x"i-x"")(y"i-y'")) 0.8107373 Confidence interval 1.53 <=10% Yes
bo' b0'=y'~-b1x~ 2.6248813 Tolerance interval 6.36 <=25% Yes
b, b0=e"b0' 13.802935
b, b1=Sx"y'/Sx'x' 0.1418075
S, SL=sqrt(1/(n-2)(Sum(y'i*-y'i)*2)) 0.3251802 Power Regression Curve
V' mean y'A at mean x value 2.6043749 40.00
t tf=tn-2 from table 2.048 . T
cr CL'=tf*SL*sqrt(1/n) 0.1215888 | 2 e a7
LcL' LCL'=y'"~-CL' 2.4827861 | = 30.00
ucL' UCL'=y'"+CL' 2.7259637 r’:‘;‘ ® ®
Cl Cl=(eMUCL'-e~LCL")/2 1.6482712 En 50.00
EL Emission Limit 108 s ' (] °
Cl% Cl%=CI/EL*100 1.53 S e @.uvererenerd @ vcrenreneer
n' n'= Number of Run 30 § 10.00 sor™ 0’00.
Vi vf=Vgsy, oo from table 1.286 s
Uy Un= Un75%n 1.168 =
ks kr=up*v¢ 1.502048 0.00
TI' TI'=kT*SL 0.4884363 000 0-50 100 1.0 200
LTL' LTL'=y'"-TI' 2.1159386 CEMS value (% Opacity)
uTL' UTL'=y'""+TI' 3.0928112
TI TI=(eMUTL'-eALTL')/2 6.8707885
TI% TI%=TI/EL*100 6.362
S, S,=sqrt(S/(n-1)) 0.3256691
r’ r’=1-(SLA2/S,A2) 0.0029997
r r=sqrt(1-(SLA2/Sy'A2)) 0.0547699

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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W

Predicted PM Concentrations

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
CEMS Value ) ) . . .
3 Linear Polynomial Logarithmic Exponential Power
(Dust (mg/m?))

0 9.45 20.89 N/A 10.50 0.00
1 14.58 12.83 14.71 13.73 13.80
2 19.71 28.01 16.71 17.95 15.23
3 24.84 66.44 17.88 23.48 16.13
4 29.97 128.11 18.72 30.70 16.80
5 35.10 213.02 19.36 40.15 17.34
6 40.23 321.18 19.89 52.50 17.80
7 45.36 452.59 20.33 68.65 18.19
8 50.49 607.23 20.72 89.78 18.54
9 55.61 785.13 21.06 117.40 18.85
10 60.74 986.27 21.37 153.52 19.13
11 65.87 1210.65 21.64 200.75 19.39
12 71.00 1458.27 21.89 262.52 19.63
13 76.13 1729.15 22.12 343.29 19.86
14 81.26 2023.26 22.34 448.92 20.07
15 86.39 2340.62 22.54 587.04 20.27
16 91.52 2681.23 22.73 767.66 20.45
17 96.65 3045.08 22.90 1003.86 20.63
18 101.78 3432.17 23.07 1312.72 20.80
19 106.91 3842.51 23.22 1716.62 20.96
20 112.04 4276.09 23.37 2244.79 21.11
21 117.17 4732.92 23.51 2935.46 21.26
22 122.30 5212.99 23.65 3838.65 21.40
23 127.43 5716.31 23.77 5019.72 21.53
24 132.56 6242.87 23.90 6564.18 21.66
25 137.69 6792.67 24.02 8583.85 21.79
26 142.82 7365.72 24.13 11224.92 21.91
27 147.95 7962.02 24.24 14678.59 22.03
28 153.08 8581.55 24.34 19194.90 22.14
29 158.21 9224.34 24.45 25100.77 22.25
30 163.34 9890.37 24.54 32823.76 22.36
31 168.47 10579.64 24.64 42922.95 22.46
32 173.60 11292.15 24.73 56129.46 22.56
33 178.73 12027.92 24.82 73399.35 22.66
34 183.86 12786.92 24.91 95982.81 22.76
35 188.99 13569.17 24.99 125514.75 22.85

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Model Selection

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Model Corre!a-tion >0.75 Confidence interval <10% Tolerence interval <25% Min/Max within Does mo.del.meet
Coefficient half range percentage half range percentage allowable range all criteria
Linear 0.330 No 1.71 Yes 6.85 Yes N/A No
Polynomial 0.582 No 1.69 Yes 6.00 Yes No No
Logarithmic 0.164 No 1.78 Yes 7.16 Yes N/A No
Exponential 0.257 No 1.48 Yes 6.14 Yes N/A No
Power 0.055 No 1.53 Yes 6.36 Yes N/A No

Used model : Linear correlation

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



( “ Industrial Service and Lab, SCI Eco Services Co.,Ltd
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

NIANUDN A

WACISI0IQNIA3IASIERA IV UYDVHUADDV
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30052336 : wiawjudwusann 1

vsEvYuduslng (vinuaiv) d1da (Ts9oududiuusian 1uie)

Report No. TREL 23/00048

Wing 28 Wy 4 a.MINWIEAIU-1UATY A.LAI9 2 NTEWNELIN A.J58U3 18120 Suitsudaacine 03/07/66
Laaiidating AEL23/010690 Sunisizd 03 - 05/07/66
Han15itAsI/ nadau Ada UTM unu (X) : 0699676  wnu (Y) : 1622033
datinei 1 datiei 2 datiei 3 datiei 4 datieil 5
suanduaualaas . Fu/éau/il (na1) | Ju/idau/il (na1) | Su/dau/ll (vad) | Su/bau/il (na) | Ju/idau/il (nal) PP
28/06/66 28/06/66 28/06/66 28/06/66 01/07/66
(11:00 u. — 11:42 u.) [ (11:50 u. — 12:32 u.) | (12:45 u. — 13:27 u.) | (13:40 u. — 14:22 u.) | (10:40 u. — 11:28 u.)
Diameter m 2.10 2.10 2.10 2.10 2.10 -
Shape - Circular Circular Circular Circular Circular -
Temperature (Ts) °c 169.00 175.00 166.67 171.00 161.00 -
Pressure (Ps) mmHg 749.15 741.71 747.15 749.27 748.44 -
Gas Velocity (Vs) m/s 6.62 6.39 6.35 6.69 7.32 -

Moisture (Bys) % 14.95 12.46 11.85 12.96 12.01 -

Flow Rate (Std) m’/s 12.96 12.58 12.92 13.35 15.08 -

Flow Rate (Std) m®/day 1,119,706.41 1,086,721.53 1,116,173.98 1,153,034.17 1,303,327.16 -

Oxygen (0,) % 16.27 16.35 16.22 16.31 16.41 -
Cco ppm 32.00 28.00 31.00 28.00 33.00 -

Excess Air (EA) % 337.48 349.85 337.67 347.01 356.86 -
Huazaas mg/m? 8 6 4 4 4 U.S.EPA Method 5
Hluazaas mg/m? 22 17 11 11 13 U.S.EPA Method 5

UUEILUG L wanmsimssvi/vaday : &a1i¢ Std Aa 8a1ra1vds aaungf 25 0C, mnudu 1 ussennd wia 760 faduasdsan

Asn1zusia (dry basis)

II : wanmsiansi/masay : §ae Std da 8n1a1989 aaungdfi 25 °C, Audiu 1 ussenna vida 760 fiadiuasilsan

Aan1zusie (dry basis) uag Excess Oxygen 7%
ﬁas{tﬁuﬁ'sadw D wedsANG 15U I anELiaY -edw-3-0ond
Aaviasilfiianas 1 U3 ad 4 la 816 wadisas A wansidau J-eve

(Fusasanizuanisimszvitviniiu)
WuilszIviaeiassd IV T O Waruauvaims e Cj

(WaMWiyAgnsd aausn)

Wanziau I-evw-3-ooaw

0.20..../....07..../....66...

(wesedy dasniin)
Wunziau -adw-A-0oon
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s1EvIUNaNsaNIInaanIWaInIAInlaas

30052336 : wiawjudwusann 1

vsEvYuduslng (vinuaiv) d1da (Ts9oududiuusian 1uie)

Report No. TREL 23/00048

Wing 28 Wy 4 a.MINWIEAIU-1UATY A.LAI9 2 NTEWNELIN A.J58U3 18120 Suitsudaacine 03/07/66
Laaiidating AEL23/010690 Sunisizd 03 - 05/07/66
Wan133taszv/ nadau WhAa UTM wnu (X) : 0699676 wau (Y) : 1622033
fatievl 6 dhaginen 7 fatievl 8 dhatinen 9 dhatinen 10
suanduaualaas . Ju/idau/il (na1) | Su/bau/il (nad) | Su/dau/il (na1) | Su/dau/il (vad) | Ju/idau/il (nal) PP
01/07/66 01/07/66 01/07/66 01/07/66 01/07/66
(11:35 u. — 12:23 w.) | (12:30 w. — 13:18 w.) | (13:25 u. — 14:13 u.) | (14:20 u. — 15:08 u.) | (15:20 u. — 16:08 u.)
Diameter m 2.10 2.10 2.10 2.10 2.10 -
Shape - Circular Circular Circular Circular Circular -
Temperature (Ts) °c 162.00 163.00 163.00 165.00 165.50 -
Pressure (Ps) mmHg 747.83 747.71 747.40 746.86 746.24 -
Gas Velocity (Vs) m/s 7.07 7.81 7.93 6.85 7.37 -

Moisture (Bys) % 12.27 11.70 12.09 11.90 12.42 -

Flow Rate (Std) m’/s 14.48 16.06 16.23 13.97 14.92 -

Flow Rate (Std) m?®/day 1,251,210.68 1,387,672.62 1,402,187.30 1,207,404.99 1,288,969.42 -

Oxygen (0,) % 16.26 16.27 16.41 16.31 16.33 -
Cco ppm 32.00 38.00 32.00 38.00 38.00 -

Excess Air (EA) % 342.10 343.21 359.19 346.98 348.89 -
Huazaas mg/m? 3 3 4 4 3 U.S.EPA Method 5
Hluazaas mg/m? 10 8 13 12 8 U.S.EPA Method 5

UUEILUG L wanmsimssvi/vaday : &a1i¢ Std Aa 8a1ra1vds aaungf 25 0C, mnudu 1 ussennd wia 760 faduasdsan

Aan1zusie (dry basis)

II : wanmsiansi/masay : §ae Std da 8n1a1989 aaungdfi 25 °C, Audiu 1 ussenna vida 760 fiadiuasilsan

Aan1zusie (dry basis) uag Excess Oxygen 7%
ﬁas{tﬁuﬁ'sadw D wedsANG 15U I anELiaY -edw-3-0ond
Aaviasilfiianas 1 U3 ad 4 la 816 wadisas A wansidau J-eve

(Fusasanizuanisimszvitviniiu)
WuilszIviaeiassd WA T 0 Waruauvairs e Cj

(WaEMigyAgnd aausa)
Wanziau I-evw-3-ooaw
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(wesedy dasnfin)
WuAnzia 2-adw-A-0oon
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WINAAA LTI IUNANTISTIATIN nadauiuaniavuvau Taullasuayginainvovigudnrsniluaiudnuaidnys

DDS|®
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30052336 : wiawjudwusann 1

vsEvYuduslng (vinuaiv) d1da (Ts9oududiuusian 1uie)

Report No. TREL 23/00048

Wing 28 Wy 4 a.MINWIEAIU-1UATY A.LAI9 2 NTEWNELIN A.J58U3 18120 Suitsudaacine 03/07/66
Laaiidating AEL23/010690 Sunisizd 03 - 05/07/66
Wan133taszv/ nadau WhAa UTM wnu (X) : 0699676 wau (Y) : 1622033
faginen 11 dhatinen 12 fhaginen 13 dhatinen 14 dhatinen 15
suanduaualaas . Ju/idau/il (na1) | Su/bau/il (nad) | Su/dau/il (na1) | Su/dau/il (vad) | Ju/idau/il (nal) PP
02/07/66 02/07/66 02/07/66 02/07/66 02/07/66
(11:15 w. — 12:03 w.) | (12:10 u. — 12:58 u.) | (13:10 u. — 13:58 u.) | (14:05 u. — 14:53 u.) | (15:00 u. — 15:48 u.)
Diameter m 2.10 2.10 2.10 2.10 2.10 -
Shape - Circular Circular Circular Circular Circular -
Temperature (Ts) °c 157.00 156.00 154.00 155.00 157.00 -
Pressure (Ps) mmHg 748.44 748.31 748.11 748.14 747.60 -
Gas Velocity (Vs) m/s 5.48 5.64 5.62 5.63 5.64 -

Moisture (Bys) % 12.36 12.34 12.21 12.09 12.33 -

Flow Rate (Std) m’/s 11.35 11.71 11.74 11.75 11.68 -

Flow Rate (Std) m®/day 980,906.21 1,011,917.60 1,014,270.51 1,015,195.77 1,008,789.61 -

Oxygen (0,) % 16.79 17.12 15.94 15.95 15.99 -
Cco ppm 19.00 24.00 14.00 16.00 16.00 -

Excess Air (EA) % 399.55 443.11 313.60 314.58 317.87 -
Huazaas mg/m? 8 4 6 4 5 U.S.EPA Method 5
Hluazaas mg/m? 26 15 17 11 13 U.S.EPA Method 5

UUEILUG L wanmsimssvi/vaday : &a1i¢ Std Aa 8a1ra1vds aaungf 25 0C, mnudu 1 ussennd wia 760 faduasdsan

Aan1zusie (dry basis)

II : wanmsiansi/masay : §ae Std da 8n1a1989 aaungdfi 25 °C, Audiu 1 ussenna vida 760 fiadiuasilsan

Aan1zusie (dry basis) uag Excess Oxygen 7%
ﬁas{tﬁuﬁ'sadw D wedsANG 15U I anELiaY -edw-3-0ond
Aaviasilfiianas 1 U3 ad 4 la 816 wadisas A wansidau J-eve

(Fusasanizuanisimszvitviniiu)
WuilszIviaeiassd WA T 0 Waruauvairs e Cj

(WaEMigyAgnd aausa)

Wanziau I-evw-3-ooaw

..20..../....07..../....66....

(wesedy dasnfin)
WuAnzia 2-adw-A-0oon

..20..../....07..../....66....

WINAAA LTI IUNANTISTIATIN nadauiuaniavuvau Taullasuayginainvovigudnrsniluaiudnuaidnys

DDS|®
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CEMS Analysis/Dust data
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Opacity data from CEMS

Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%)
28-Jun-23 28-Jun-23 28-Jun-23 28-Jun-23

11:00:00 0.69 11:50:00 -0.59 12:45:00 0.36 13:40:00 0.37
11:01:00 0.74 11:51:00 0.78 12:46:00 0.43 13:41:00 0.38
11:02:00 0.74 11:52:00 0.62 12:47:00 0.41 13:42:00 0.41
11:03:00 0.70 11:53:00 0.62 12:48:00 0.35 13:43:00 0.45
11:04:00 0.77 11:54:00 0.66 12:49:00 0.26 13:44:00 0.48
11:05:00 0.79 11:55:00 0.55 12:50:00 0.26 13:45:00 0.54
11:06:00 0.74 11:56:00 0.71 12:51:00 0.40 13:46:00 0.47
11:07:00 0.83 11:57:00 0.71 12:52:00 0.54 13:47:00 0.43
11:08:00 0.79 11:58:00 0.79 12:53:00 0.46 13:48:00 0.40
11:09:00 0.74 11:59:00 0.64 12:54:00 0.33 13:49:00 0.25
11:10:00 0.75 12:00:00 0.74 12:55:00 0.52 13:50:00 0.21
11:11:00 0.70 12:01:00 0.65 12:56:00 0.30 13:51:00 0.24
11:12:00 0.75 12:02:00 0.56 12:57:00 0.27 13:52:00 0.32
11:13:00 0.71 12:03:00 0.55 12:58:00 0.41 13:53:00 0.28
11:14:00 0.81 12:04:00 0.56 12:59:00 0.42 13:54:00 0.23
11:15:00 0.74 12:05:00 0.87 13:00:00 0.39 13:55:00 0.32
11:16:00 0.78 12:06:00 0.63 13:01:00 0.52 13:56:00 0.30
11:17:00 0.65 12:07:00 0.63 13:02:00 0.42 13:57:00 0.26
11:18:00 0.69 12:08:00 0.59 13:03:00 0.43 13:58:00 0.18
11:19:00 0.70 12:09:00 0.58 13:04:00 0.48 13:59:00 0.09
11:20:00 0.71 12:10:00 0.57 13:05:00 0.47 14:00:00 0.13
11:21:00 0.75 12:11:00 0.59 13:06:00 0.42 14:01:00 0.17
11:22:00 0.75 12:12:00 0.45 13:07:00 0.37 14:02:00 0.34
11:23:00 0.86 12:13:00 0.54 13:08:00 0.41 14:03:00 0.45
11:24:00 0.66 12:14:00 0.53 13:09:00 0.30 14:04:00 0.41
11:25:00 0.69 12:15:00 0.47 13:10:00 0.47 14:05:00 0.26
11:26:00 0.69 12:16:00 0.58 13:11:00 0.43 14:06:00 0.39
11:27:00 0.69 12:17:00 0.54 13:12:00 0.51 14:07:00 0.38
11:28:00 0.71 12:18:00 0.52 13:13:00 0.57 14:08:00 0.32
11:29:00 0.78 12:19:00 0.40 13:14:00 0.49 14:09:00 0.40
11:30:00 0.71 12:20:00 0.49 13:15:00 0.41 14:10:00 0.43
11:31:00 0.82 12:21:00 0.54 13:16:00 0.38 14:11:00 0.40
11:32:00 0.75 12:22:00 0.51 13:17:00 0.38 14:12:00 0.39
11:33:00 0.62 12:23:00 0.47 13:18:00 0.44 14:13:00 0.37
11:34:00 0.61 12:24:00 0.42 13:19:00 0.41 14:14:00 0.38
11:35:00 0.62 12:25:00 0.52 13:20:00 0.43 14:15:00 0.36
11:36:00 0.69 12:26:00 0.43 13:21:00 0.46 14:16:00 0.26
11:37:00 0.62 12:27:00 0.50 13:22:00 0.50 14:17:00 0.20
11:38:00 0.74 12:28:00 0.57 13:23:00 0.32 14:18:00 0.29
11:39:00 0.66 12:29:00 0.61 13:24:00 0.34 14:19:00 0.27
11:40:00 0.72 12:30:00 0.67 13:25:00 0.32 14:20:00 0.21
11:41:00 0.73 12:31:00 0.52 13:26:00 0.34 14:21:00 0.18
11:42:00 0.72 12:32:00 0.64 13:27:00 0.24 14:22:00 0.16
Average 0.72 Average 0.56 Average 0.40 Average 0.32

Leader in waste management and environmental laboratory
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CEMS Analysis/Dust data
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Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%)
1-Jul-23 1-Jul-23 1-Jul-23 1-Jul-23
10:40:00 1.15 11:35:00 1.22 12:30:00 1.05 13:25:00 0.95
10:41:00 1.10 11:36:00 1.23 12:31:00 0.92 13:26:00 0.89
10:42:00 1.10 11:37:00 1.23 12:32:00 0.97 13:27:00 0.96
10:43:00 1.09 11:38:00 1.25 12:33:00 0.90 13:28:00 0.91
10:44:00 1.14 11:39:00 1.14 12:34:00 0.92 13:29:00 0.93
10:45:00 1.03 11:40:00 1.18 12:35:00 0.95 13:30:00 1.03
10:46:00 1.10 11:41:00 1.12 12:36:00 1.08 13:31:00 1.07
10:47:00 1.19 11:42:00 1.11 12:37:00 1.02 13:32:00 0.86
10:48:00 1.16 11:43:00 1.12 12:38:00 1.00 13:33:00 1.03
10:49:00 1.08 11:44:00 1.20 12:39:00 1.04 13:34:00 0.98
10:50:00 1.21 11:45:00 1.07 12:40:00 1.08 13:35:00 1.00
10:51:00 1.15 11:46:00 1.17 12:41:00 1.03 13:36:00 0.95
10:52:00 1.13 11:47:00 1.24 12:42:00 1.00 13:37:00 1.02
10:53:00 1.19 11:48:00 1.19 12:43:00 1.03 13:38:00 0.97
10:54:00 1.11 11:49:00 1.11 12:44:00 0.95 13:39:00 1.02
10:55:00 1.12 11:50:00 1.16 12:45:00 1.06 13:40:00 0.95
10:56:00 1.10 11:51:00 1.28 12:46:00 1.08 13:41:00 0.96
10:57:00 1.24 11:52:00 1.31 12:47:00 1.03 13:42:00 0.90
10:58:00 1.20 11:53:00 1.17 12:48:00 1.08 13:43:00 0.92
10:59:00 1.24 11:54:00 1.05 12:49:00 1.11 13:44:00 0.85
11:00:00 1.16 11:55:00 1.16 12:50:00 1.07 13:45:00 0.81
11:01:00 1.04 11:56:00 1.00 12:51:00 1.03 13:46:00 0.95
11:02:00 1.17 11:57:00 0.94 12:52:00 1.12 13:47:00 0.99
11:03:00 1.30 11:58:00 0.98 12:53:00 1.06 13:48:00 0.86
11:04:00 1.20 11:59:00 1.01 12:54:00 1.14 13:49:00 0.88
11:05:00 1.36 12:00:00 0.94 12:55:00 1.04 13:50:00 0.76
11:06:00 1.16 12:01:00 0.88 12:56:00 1.02 13:51:00 0.77
11:07:00 1.28 12:02:00 1.01 12:57:00 1.04 13:52:00 0.85
11:08:00 1.17 12:03:00 0.93 12:58:00 1.03 13:53:00 0.83
11:09:00 1.20 12:04:00 1.02 12:59:00 1.23 13:54:00 0.92
11:10:00 1.19 12:05:00 1.10 13:00:00 1.01 13:55:00 0.92
11:11:00 1.20 12:06:00 1.08 13:01:00 1.01 13:56:00 0.90
11:12:00 1.11 12:07:00 0.97 13:02:00 0.98 13:57:00 0.91
11:13:00 1.13 12:08:00 1.03 13:03:00 0.90 13:58:00 0.93
11:14:00 1.02 12:09:00 1.00 13:04:00 0.79 13:59:00 0.99
11:15:00 1.16 12:10:00 1.03 13:05:00 0.91 14:00:00 0.97
11:16:00 0.91 12:11:00 1.09 13:06:00 0.79 14:01:00 0.92
11:17:00 1.05 12:12:00 0.94 13:07:00 0.85 14:02:00 0.94
11:18:00 1.04 12:13:00 0.85 13:08:00 0.79 14:03:00 0.91
11:19:00 1.05 12:14:00 0.92 13:09:00 0.89 14:04:00 1.03
11:20:00 1.10 12:15:00 0.93 13:10:00 0.96 14:05:00 1.10
11:21:00 1.11 12:16:00 1.02 13:11:00 0.84 14:06:00 1.00
11:22:00 1.07 12:17:00 0.94 13:12:00 0.97 14:07:00 0.89
11:23:00 0.98 12:18:00 1.00 13:13:00 0.97 14:08:00 0.99
11:24:00 1.10 12:19:00 1.00 13:14:00 0.99 14:09:00 0.87
11:25:00 1.13 12:20:00 1.06 13:15:00 1.01 14:10:00 0.96
11:26:00 1.23 12:21:00 1.11 13:16:00 1.01 14:11:00 0.99
11:27:00 1.10 12:22:00 0.94 13:17:00 1.09 14:12:00 0.90
11:28:00 1.09 12:23:00 0.97 13:18:00 1.05 14:13:00 0.82
Average 1.14 Average 1.07 Average 1.00 Average 0.93

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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Industrial Service and Lab, SCI Eco Services Co.,Ltd

CEMS Analysis/Dust data
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Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%)
1-Jul-23 1-Jul-23 2-Jul-23 2-Jul-23
14:20:00 0.92 15:20:00 1.00 11:15:00 1.86 12:10:00 1.93
14:21:00 0.95 15:21:00 0.87 11:16:00 1.84 12:11:00 1.85
14:22:00 0.76 15:22:00 0.93 11:17:00 1.72 12:12:00 1.87
14:23:00 0.92 15:23:00 0.92 11:18:00 1.90 12:13:00 1.81
14:24:00 0.94 15:24:00 0.85 11:19:00 1.90 12:14:00 1.84
14:25:00 0.91 15:25:00 0.82 11:20:00 1.90 12:15:00 1.89
14:26:00 0.92 15:26:00 0.91 11:21:00 1.91 12:16:00 1.90
14:27:00 0.77 15:27:00 0.88 11:22:00 1.86 12:17:00 1.93
14:28:00 0.74 15:28:00 0.97 11:23:00 1.75 12:18:00 1.87
14:29:00 0.80 15:29:00 0.97 11:24:00 1.94 12:19:00 1.85
14:30:00 0.98 15:30:00 0.96 11:25:00 1.98 12:20:00 2.20
14:31:00 0.83 15:31:00 0.90 11:26:00 1.92 12:21:00 1.97
14:32:00 0.98 15:32:00 0.89 11:27:00 2.13 12:22:00 1.79
14:33:00 0.96 15:33:00 0.90 11:28:00 2.07 12:23:00 1.85
14:34:00 0.89 15:34:00 0.92 11:29:00 1.95 12:24:00 1.89
14:35:00 0.99 15:35:00 1.07 11:30:00 2.12 12:25:00 1.83
14:36:00 0.98 15:36:00 0.83 11:31:00 1.98 12:26:00 1.80
14:37:00 0.98 15:37:00 0.81 11:32:00 2.06 12:27:00 1.37
14:38:00 0.99 15:38:00 0.82 11:33:00 2.11 12:28:00 1.19
14:39:00 1.00 15:39:00 0.88 11:34:00 1.94 12:29:00 1.22
14:40:00 1.00 15:40:00 0.80 11:35:00 2.06 12:30:00 1.23
14:41:00 0.99 15:41:00 0.98 11:36:00 1.99 12:31:00 1.26
14:42:00 1.00 15:42:00 0.88 11:37:00 2.02 12:32:00 1.32
14:43:00 1.09 15:43:00 0.85 11:38:00 1.77 12:33:00 1.32
14:44:00 0.91 15:44:00 1.00 11:39:00 1.85 12:34:00 1.19
14:45:00 0.85 15:45:00 0.93 11:40:00 1.75 12:35:00 1.34
14:46:00 0.85 15:46:00 0.88 11:41:00 1.70 12:36:00 1.35
14:47:00 0.82 15:47:00 0.86 11:42:00 1.56 12:37:00 1.27
14:48:00 0.97 15:48:00 0.85 11:43:00 1.72 12:38:00 1.27
14:49:00 1.01 15:49:00 0.80 11:44:00 1.76 12:39:00 1.21
14:50:00 0.93 15:50:00 0.82 11:45:00 1.80 12:40:00 1.13
14:51:00 0.91 15:51:00 0.85 11:46:00 1.76 12:41:00 1.00
14:52:00 0.88 15:52:00 0.90 11:47:00 1.91 12:42:00 1.11
14:53:00 0.93 15:53:00 0.88 11:48:00 1.67 12:43:00 1.15
14:54:00 0.86 15:54:00 0.89 11:49:00 1.88 12:44:00 1.06
14:55:00 0.87 15:55:00 0.91 11:50:00 1.96 12:45:00 1.21
14:56:00 0.86 15:56:00 0.97 11:51:00 1.97 12:46:00 1.20
14:57:00 1.16 15:57:00 0.90 11:52:00 1.92 12:47:00 1.07
14:58:00 1.00 15:58:00 0.86 11:53:00 1.77 12:48:00 1.16
14:59:00 0.88 15:59:00 0.83 11:54:00 1.73 12:49:00 1.28
15:00:00 1.01 16:00:00 0.92 11:55:00 1.79 12:50:00 1.11
15:01:00 0.94 16:01:00 0.88 11:56:00 1.93 12:51:00 1.15
15:02:00 0.92 16:02:00 0.89 11:57:00 1.93 12:52:00 1.28
15:03:00 0.79 16:03:00 0.87 11:58:00 1.81 12:53:00 1.17
15:04:00 0.89 16:04:00 0.88 11:59:00 1.97 12:54:00 1.12
15:05:00 0.94 16:05:00 0.89 12:00:00 2.03 12:55:00 1.19
15:06:00 0.89 16:06:00 0.90 12:01:00 1.94 12:56:00 1.08
15:07:00 1.00 16:07:00 0.82 12:02:00 2.01 12:57:00 1.22
15:08:00 0.89 16:08:00 0.72 12:03:00 2.03 12:58:00 1.00
Average 0.92 Average 0.89 Average 1.89 Average 1.43

Leader in waste management and environmental laboratory
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Industrial Service and Lab, SCI Eco Services Co.,Ltd

CEMS Analysis/Dust data
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Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%)
2-Jul-23 2-Jul-23 2-Jul-23
13:10:00 1.02 14:05:00 0.83 15:00:00 0.92
13:11:00 1.02 14:06:00 0.85 15:01:00 0.89
13:12:00 1.00 14:07:00 0.61 15:02:00 1.02
13:13:00 1.16 14:08:00 0.86 15:03:00 0.81
13:14:00 1.09 14:09:00 0.86 15:04:00 0.93
13:15:00 1.18 14:10:00 0.94 15:05:00 0.86
13:16:00 1.09 14:11:00 0.98 15:06:00 0.93
13:17:00 0.98 14:12:00 0.96 15:07:00 0.89
13:18:00 1.13 14:13:00 1.06 15:08:00 0.74
13:19:00 1.07 14:14:00 1.08 15:09:00 0.56
13:20:00 1.18 14:15:00 1.03 15:10:00 0.61
13:21:00 1.15 14:16:00 1.11 15:11:00 0.85
13:22:00 1.11 14:17:00 1.09 15:12:00 0.87
13:23:00 1.05 14:18:00 0.97 15:13:00 1.00
13:24:00 1.17 14:19:00 0.89 15:14:00 0.85
13:25:00 1.10 14:20:00 0.72 15:15:00 0.92
13:26:00 1.06 14:21:00 0.86 15:16:00 1.00
13:27:00 1.07 14:22:00 0.81 15:17:00 0.98
13:28:00 1.02 14:23:00 0.90 15:18:00 1.07
13:29:00 0.96 14:24:00 0.89 15:19:00 1.22
13:30:00 0.93 14:25:00 0.82 15:20:00 1.34
13:31:00 1.04 14:26:00 0.83 15:21:00 1.13
13:32:00 1.06 14:27:00 0.85 15:22:00 1.22
13:33:00 1.05 14:28:00 0.82 15:23:00 1.15
13:34:00 1.17 14:29:00 0.84 15:24:00 1.17
13:35:00 1.05 14:30:00 0.94 15:25:00 1.06
13:36:00 1.01 14:31:00 0.87 15:26:00 0.98
13:37:00 0.83 14:32:00 0.90 15:27:00 1.05
13:38:00 0.88 14:33:00 1.05 15:28:00 1.08
13:39:00 0.92 14:34:00 1.00 15:29:00 1.03
13:40:00 0.94 14:35:00 0.99 15:30:00 0.97
13:41:00 1.03 14:36:00 0.96 15:31:00 0.92
13:42:00 0.90 14:37:00 0.98 15:32:00 0.82
13:43:00 1.03 14:38:00 0.87 15:33:00 0.92
13:44:00 1.17 14:39:00 0.83 15:34:00 0.99
13:45:00 0.98 14:40:00 0.86 15:35:00 1.07
13:46:00 0.89 14:41:00 0.73 15:36:00 0.86
13:47:00 0.90 14:42:00 0.85 15:37:00 1.04
13:48:00 0.94 14:43:00 0.78 15:38:00 0.88
13:49:00 0.99 14:44.00 0.73 15:39:00 0.95
13:50:00 1.02 14:45:00 0.59 15:40:00 1.14
13:51:00 0.98 14:46:00 0.80 15:41:00 0.99
13:52:00 1.04 14:47:00 0.77 15:42:00 1.00
13:53:00 1.01 14:48:00 0.72 15:43:00 0.96
13:54:00 1.12 14:49:00 0.77 15:44:00 1.05
13:55:00 1.08 14:50:00 0.81 15:45:00 0.85
13:56:00 0.95 14:51:00 0.82 15:46:00 0.99
13:57:00 0.89 14:52:00 0.85 15:47:00 0.93
13:58:00 0.94 14:53:00 0.94 15:48:00 1.05
Average 1.03 Average 0.87 Average 0.97

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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Industrial Service and Lab

CEMS Analysis/Raw data calculation
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RM data
Count Actual concentration (ppm at dry, actual O,)

Run Date Time .
(Min) SO, NOXx co 0, (%)
10-Jul-23 14:35 1 4.02 410.97 20.66 15.65
10-Jul-23 14:36 2 4.00 413.56 22.66 15.69
10-Jul-23 14:37 3 4.03 415.43 23.43 15.68
10-Jul-23 14:38 4 3.96 417.20 23.70 15.69
10-Jul-23 14:39 5 3.99 418.15 23.18 15.58
10-Jul-23 14:40 6 3.93 417.26 23.10 15.65
10-Jul-23 14:41 7 3.91 420.19 23.68 15.69
10-Jul-23 14:42 8 3.90 420.98 23.59 15.72
10-Jul-23 14:43 9 3.89 420.05 22.96 15.76
10-Jul-23 14:44 10 3.83 419.18 22.83 15.73
1 10-Jul-23 14:45 11 3.77 420.05 21.64 15.71
10-Jul-23 14:46 12 3.74 420.88 20.32 15.75
10-Jul-23 14:47 13 3.77 418.98 20.76 15.70
10-Jul-23 14:48 14 3.71 417.59 20.08 15.68
10-Jul-23 14:49 15 3.66 420.31 19.78 15.73
10-Jul-23 14:50 16 3.71 421.48 19.41 15.70
10-Jul-23 14:51 17 3.64 420.23 20.17 15.62
10-Jul-23 14:52 18 3.64 422.89 19.59 15.61
10-Jul-23 14:53 19 3.67 423.68 19.33 15.56
10-Jul-23 14:54 20 3.60 424.33 19.11 15.58
10-Jul-23 14:55 21 3.58 425.30 19.32 15.52
10-Jul-23 14:56 1 3.50 424.84 19.18 15.54
10-Jul-23 14:57 2 3.52 425.08 19.30 15.54
10-Jul-23 14:58 3 3.48 421.09 20.14 15.53
10-Jul-23 14:59 4 3.44 418.53 20.70 15.51
10-Jul-23 15:00 5 3.47 416.91 20.62 15.46
10-Jul-23 15:01 6 3.41 415.57 20.96 15.49
10-Jul-23 15:02 7 3.34 416.08 22.26 15.50
10-Jul-23 15:03 8 3.33 413.78 21.89 15.61
10-Jul-23 15:04 9 3.25 411.08 22.41 15.60
10-Jul-23 15:05 10 3.27 404.63 22.44 15.56
2 10-Jul-23 15:06 11 3.27 401.03 22.05 15.57
10-Jul-23 15:07 12 3.22 394.70 22.86 15.50
10-Jul-23 15:08 13 3.18 395.13 22.59 15.57
10-Jul-23 15:09 14 3.17 395.64 21.34 15.50
10-Jul-23 15:10 15 3.15 388.47 20.26 15.55
10-Jul-23 15:11 16 3.14 372.63 20.22 15.46
10-Jul-23 15:12 17 3.18 387.66 19.48 15.50
10-Jul-23 15:13 18 3.14 386.48 19.09 15.47
10-Jul-23 15:14 19 3.17 388.06 19.66 15.45
10-Jul-23 15:15 20 3.19 389.65 19.81 15.48
10-Jul-23 15:16 21 3.14 392.40 20.21 15.45
10-Jul-23 15:17 1 3.12 393.38 20.31 15.47

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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10-Jul-23 15:18 2 3.16 393.40 20.02 15.44
10-Jul-23 15:19 3 3.13 392.30 20.02 15.39
10-Jul-23 15:20 4 3.06 391.51 21.04 15.41
10-Jul-23 15:21 5 3.04 389.90 22.00 15.38
10-Jul-23 15:22 6 3.06 388.06 21.90 15.40
10-Jul-23 15:23 7 3.04 386.75 21.68 15.42
10-Jul-23 15:24 8 3.01 386.75 23.17 15.35
10-Jul-23 15:25 9 2.99 387.32 23.54 15.53
10-Jul-23 15:26 10 2.92 386.88 22.72 15.55
3 10-Jul-23 15:27 11 2.93 382.89 22.90 15.57
10-Jul-23 15:28 12 2.84 377.72 22.96 15.51
10-Jul-23 15:29 13 2.96 373.43 22.72 15.50
10-Jul-23 15:30 14 2.98 370.83 23.25 15.40
10-Jul-23 15:31 15 2.96 373.73 21.34 15.39
10-Jul-23 15:32 16 2.97 378.88 24.20 15.38
10-Jul-23 15:33 17 2.96 380.58 21.54 15.39
10-Jul-23 15:34 18 2.99 383.28 21.28 15.32
10-Jul-23 15:35 19 3.02 385.49 20.88 15.33
10-Jul-23 15:36 20 2.99 391.13 20.63 15.30
10-Jul-23 15:37 21 3.01 398.19 21.01 15.32
10-Jul-23 15:38 1 2.96 402.76 21.32 15.19
10-Jul-23 15:39 2 2.95 404.83 21.21 15.26
10-Jul-23 15:40 3 2.94 404.82 20.34 15.27
10-Jul-23 15:41 4 291 406.20 21.73 15.28
10-Jul-23 15:42 5 2.87 404.98 21.24 15.27
10-Jul-23 15:43 6 2.90 401.88 22.17 15.28
10-Jul-23 15:44 7 2.88 397.64 22.14 15.31
10-Jul-23 15:45 8 2.87 396.08 22.12 15.34
10-Jul-23 15:46 9 2.89 393.53 22.30 15.34
10-Jul-23 15:47 10 2.89 391.22 22.29 15.38
4 10-Jul-23 15:48 11 2.88 390.00 22.49 15.36
10-Jul-23 15:49 12 2.89 388.70 23.65 15.31
10-Jul-23 15:50 13 2.88 390.33 24.03 15.32
10-Jul-23 15:51 14 2.85 392.10 24.45 15.23
10-Jul-23 15:52 15 2.87 393.21 25.04 15.28
10-Jul-23 15:53 16 2.81 395.39 24.80 15.26
10-Jul-23 15:54 17 2.82 395.08 23.65 15.27
10-Jul-23 15:55 18 2.77 393.74 22.63 15.27
10-Jul-23 15:56 19 2.78 391.77 22.14 15.27
10-Jul-23 15:57 20 2.79 389.88 22.98 15.24
10-Jul-23 15:58 21 2.91 387.53 22.60 15.34
10-Jul-23 15:59 1 2.93 384.78 21.73 15.45
10-Jul-23 16:00 2 2.84 381.03 21.82 15.37
10-Jul-23 16:01 3 2.88 375.94 21.93 15.38
10-Jul-23 16:02 4 2.86 373.45 22.39 15.36
10-Jul-23 16:03 5 2.83 372.56 23.11 15.37
10-Jul-23 16:04 6 2.79 371.74 22.99 15.40
10-Jul-23 16:05 7 2.90 371.73 23.11 15.37
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10-Jul-23 16:06 8 2.94 372.58 22.95 15.34
10-Jul-23 16:07 9 2.83 373.94 22.47 15.40
10-Jul-23 16:08 10 2.82 374.64 21.97 15.37
5 10-Jul-23 16:09 11 2.78 373.35 21.26 15.29
10-Jul-23 16:10 12 2.78 371.58 20.79 15.34
10-Jul-23 16:11 13 2.81 371.62 20.68 15.30
10-Jul-23 16:12 14 2.77 371.18 20.05 15.30
10-Jul-23 16:13 15 2.78 371.53 20.74 15.28
10-Jul-23 16:14 16 2.78 372.08 21.83 15.27
10-Jul-23 16:15 17 2.75 373.84 26.27 15.31
10-Jul-23 16:16 18 2.72 373.23 28.54 15.30
10-Jul-23 16:17 19 2.72 372.35 28.81 15.46
10-Jul-23 16:18 20 2.73 371.02 28.41 15.51
10-Jul-23 16:19 21 2.71 367.63 28.67 15.50
10-Jul-23 16:20 1 2.66 365.51 28.39 15.48
10-Jul-23 16:21 2 2.64 363.89 27.38 15.49
10-Jul-23 16:22 3 2.74 363.42 26.69 15.49
10-Jul-23 16:23 4 3.07 362.90 27.82 15.47
10-Jul-23 16:24 5 2.85 362.63 27.10 15.55
10-Jul-23 16:25 6 2.78 361.55 25.31 15.34
10-Jul-23 16:26 7 2.72 360.55 23.69 15.43
10-Jul-23 16:27 8 2.67 362.90 24.27 15.42
10-Jul-23 16:28 9 2.69 363.64 24.88 15.45
10-Jul-23 16:29 10 2.84 364.64 24.31 15.42
6 10-Jul-23 16:30 11 2.61 366.83 23.51 15.42
10-Jul-23 16:31 12 2.61 381.64 23.16 15.45
10-Jul-23 16:32 13 2.64 377.63 23.10 15.38
10-Jul-23 16:33 14 2.65 371.79 22.88 15.41
10-Jul-23 16:34 15 2.66 368.89 23.05 15.38
10-Jul-23 16:35 16 2.64 367.15 23.26 15.35
10-Jul-23 16:36 17 2.60 368.79 23.20 15.37
10-Jul-23 16:37 18 2.59 369.75 23.17 15.33
10-Jul-23 16:38 19 2.61 368.66 23.37 15.31
10-Jul-23 16:39 20 2.60 368.95 23.86 15.30
10-Jul-23 16:40 21 2.61 369.82 24.73 15.33
10-Jul-23 16:41 1 2.58 370.17 24.52 15.33
10-Jul-23 16:42 2 2.61 369.34 25.00 15.40
10-Jul-23 16:43 3 2.59 368.73 26.10 15.48
10-Jul-23 16:44 4 2.54 367.28 25.00 15.45
10-Jul-23 16:45 5 2.55 364.37 24.44 15.50
10-Jul-23 16:46 6 2.52 360.54 23.87 15.48
10-Jul-23 16:47 7 2.53 358.57 22.23 15.48
10-Jul-23 16:48 8 2.54 357.68 21.70 15.48
10-Jul-23 16:49 9 2.54 358.08 21.11 15.54
10-Jul-23 16:50 10 2.53 35941 20.33 15.59
7 10-Jul-23 16:51 11 2.52 360.58 20.50 15.60
10-Jul-23 16:52 12 2.50 361.16 20.18 15.58
10-Jul-23 16:53 13 2.52 359.46 19.88 15.57

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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10-Jul-23 16:54 14 2.50 359.79 19.65 15.61
10-Jul-23 16:55 15 2.50 359.77 19.58 15.59
10-Jul-23 16:56 16 2.50 357.96 19.74 15.58
10-Jul-23 16:57 17 2.53 356.66 19.84 15.51
10-Jul-23 16:58 18 2.54 356.07 20.55 15.47
10-Jul-23 16:59 19 2.53 357.60 20.54 15.48
10-Jul-23 17:00 20 2.47 359.63 21.17 15.49
10-Jul-23 17:01 21 2.50 359.33 22.08 15.47
10-Jul-23 17:02 1 2.47 357.98 22.38 15.51
10-Jul-23 17:03 2 2.48 358.42 22.33 15.65
10-Jul-23 17:04 3 2.43 358.28 22.79 15.69
10-Jul-23 17:05 4 2.42 354.72 23.23 15.66
10-Jul-23 17:06 5 2.44 349.82 23.10 15.64
10-Jul-23 17:07 6 2.45 346.84 23.19 15.68
10-Jul-23 17:08 7 2.45 345.02 23.00 15.77
10-Jul-23 17:09 8 2.44 343.63 22.81 15.67
10-Jul-23 17:10 9 2.42 341.56 22.06 15.62
10-Jul-23 17:11 10 2.40 340.84 21.28 15.66
8 10-Jul-23 17:12 11 2.39 341.93 21.30 15.62
10-Jul-23 17:13 12 241 342.04 20.94 15.63
10-Jul-23 17:14 13 2.38 342.95 19.79 15.75
10-Jul-23 17:15 14 2.39 344.13 17.52 15.68
10-Jul-23 17:16 15 2.44 342.25 19.30 15.61
10-Jul-23 17:17 16 2.47 344.04 18.68 15.67
10-Jul-23 17:18 17 2.47 349.78 17.91 15.69
10-Jul-23 17:19 18 2.49 353.21 18.42 15.69
10-Jul-23 17:20 19 2.51 357.40 18.62 15.69
10-Jul-23 17:21 20 2.52 362.22 18.65 15.62
10-Jul-23 17:22 21 2.54 366.98 18.89 15.63
10-Jul-23 17:23 1 2.49 370.90 19.57 15.61
10-Jul-23 17:24 2 2.46 374.04 19.60 15.63
10-Jul-23 17:25 3 2.51 377.41 19.83 15.60
10-Jul-23 17:26 4 2.43 379.15 21.50 15.54
10-Jul-23 17:27 5 2.41 379.15 21.99 15.65
10-Jul-23 17:28 6 2.43 377.96 21.62 15.64
10-Jul-23 17:29 7 2.37 373.33 21.25 15.62
10-Jul-23 17:30 8 2.40 368.51 20.05 15.68
10-Jul-23 17:31 9 2.39 365.00 20.06 15.67
10-Jul-23 17:32 10 2.30 360.63 20.74 15.68
9 10-Jul-23 17:33 11 2.30 355.80 20.56 15.67
10-Jul-23 17:34 12 2.27 348.58 20.39 15.71
10-Jul-23 17:35 13 2.30 343.38 20.59 15.64
10-Jul-23 17:36 14 2.26 338.12 20.42 15.61
10-Jul-23 17:37 15 2.28 334.78 20.51 15.49
10-Jul-23 17:38 16 2.30 332.28 21.02 15.42
10-Jul-23 17:39 17 2.28 332.34 21.19 15.42
10-Jul-23 17:40 18 2.28 334.25 21.84 15.35
10-Jul-23 17:41 19 2.27 335.48 22.37 15.33

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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10-Jul-23 17:42 20 2.25 337.17 22.60 15.37
10-Jul-23 17:43 21 2.31 339.21 23.15 15.32
10-Jul-23 17:44 1 2.30 338.57 22.96 15.35
10-Jul-23 17:45 2 2.33 338.93 23.98 15.31
10-Jul-23 17:46 3 2.26 338.32 24.47 15.34
10-Jul-23 17:47 4 2.27 338.38 24.21 15.33
10-Jul-23 17:48 5 2.30 338.09 22.86 15.35
10-Jul-23 17:49 6 2.33 338.91 22.04 15.34
10-Jul-23 17:50 7 2.26 338.74 22.03 15.35
10-Jul-23 17:51 8 2.32 337.88 23.86 15.28
10-Jul-23 17:52 9 2.32 337.17 24.53 15.30
10-Jul-23 17:53 10 231 338.18 23.85 15.27
10 10-Jul-23 17:54 11 2.33 340.55 23.55 15.31
10-Jul-23 17:55 12 2.35 342.49 22.95 15.26
10-Jul-23 17:56 13 2.35 344.62 23.11 15.22
10-Jul-23 17:57 14 2.25 346.28 21.94 15.34
10-Jul-23 17:58 15 2.27 348.16 21.39 15.36
10-Jul-23 17:59 16 2.27 348.28 20.81 15.33
10-Jul-23 18:00 17 2.30 346.65 21.48 15.37
10-Jul-23 18:01 18 2.28 347.58 21.32 15.32
10-Jul-23 18:02 19 2.26 348.94 21.20 15.37
10-Jul-23 18:03 20 2.25 351.23 21.53 15.33
10-Jul-23 18:04 21 2.20 352.57 21.29 15.35
10-Jul-23 18:05 1 2.23 353.94 21.42 15.32
10-Jul-23 18:06 2 2.25 354.16 21.27 15.32
10-Jul-23 18:07 3 2.27 354.76 21.11 15.32
10-Jul-23 18:08 4 2.28 355.60 21.53 15.32
10-Jul-23 18:09 5 2.29 356.06 23.00 15.30
10-Jul-23 18:10 6 2.26 355.77 29.94 15.12
10-Jul-23 18:11 7 2.29 356.87 78.00 15.21
10-Jul-23 18:12 8 2.27 354.61 2391 15.32
10-Jul-23 18:13 9 2.27 356.11 21.78 15.30
10-Jul-23 18:14 10 2.30 361.49 23.12 15.26
11 10-Jul-23 18:15 11 2.33 365.34 22.73 15.44
10-Jul-23 18:16 12 231 372.52 22.34 15.60
10-Jul-23 18:17 13 2.25 377.83 22.50 15.73
10-Jul-23 18:18 14 2.35 377.65 22.20 15.53
10-Jul-23 18:19 15 2.33 374.59 22.44 15.49
10-Jul-23 18:20 16 2.35 376.65 23.30 15.60
10-Jul-23 18:21 17 2.30 382.08 23.23 15.66
10-Jul-23 18:22 18 2.30 383.38 23.48 15.63
10-Jul-23 18:23 19 231 380.70 22.55 15.57
10-Jul-23 18:24 20 2.32 380.63 22.98 15.44
10-Jul-23 18:25 21 2.36 382.48 23.00 15.40
10-Jul-23 18:26 1 2.36 387.89 23.65 15.41
10-Jul-23 18:27 2 2.39 395.03 23.72 15.39
10-Jul-23 18:28 3 241 398.86 23.45 15.40
10-Jul-23 18:29 4 2.39 402.88 22.78 15.44

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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10-Jul-23 18:30 5 2.38 405.48 21.93 15.47
10-Jul-23 18:31 6 2.34 406.01 22.89 15.42
10-Jul-23 18:32 7 2.38 405.11 23.34 15.42
10-Jul-23 18:33 8 2.36 405.01 23.11 15.45
10-Jul-23 18:34 9 2.34 403.82 23.86 15.38
10-Jul-23 18:35 10 2.32 403.49 24.43 15.39
12 10-Jul-23 18:36 11 2.44 404.73 23.09 15.35
10-Jul-23 18:37 12 2.42 406.76 22.82 15.33
10-Jul-23 18:38 13 2.38 410.28 23.63 15.36
10-Jul-23 18:39 14 241 413.73 23.77 15.33
10-Jul-23 18:40 15 2.42 416.77 25.04 15.35
10-Jul-23 18:41 16 2.38 419.35 24.58 15.33
10-Jul-23 18:42 17 2.40 421.45 23.73 15.43
10-Jul-23 18:43 18 2.37 421.85 23.69 15.43
10-Jul-23 18:44 19 2.33 419.18 22.86 15.46
10-Jul-23 18:45 20 2.31 413.57 21.53 15.45
10-Jul-23 18:46 21 2.30 408.39 21.10 15.43

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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sUinaavuruzritnisnadou Relative Accuracy Test Audit lla: Dust correlation
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Leader in waste management and environmental laboratory
Telephone: +660) 3627 3099, +66(0)82127 7306, E-mail: anuwatkr@scg.com, Website: www scieco.co.th
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Leader in waste management and environmental laboratory
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Industrial Service and Lab

CEMS Analysis/Quality control

SCl ECO Services Company Limited Page 1 of 4
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
Analyzer Calibration Error Check
Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Date 10-Jul-23 Tester Tawatchai T.
S0,
Brand Thermo Model 43i-HL Serial No. 1170530049
Range (ppm) 500 Gas conc (ppm) 251.2 Cylinder No. GN0005165
Source of M Cylinder Gas conc (ppm) 0 Cylinder No. 0
mid level (] Dilutor Eff conc (ppm) -
Cylinder value Analyzer response
Level y y P Difference (ppm) % of span  Criteria Result
(ppm) (ppm)
Zero 0 0 0 0.00 2.0% Pass
High 251.2 251 -0.2 -0.04 2.0% Pass
NO ,
Brand Thermo Model 42i-HL Serial No. 1170530048
Range (ppm) 750 Gas conc (ppm) 400.3 Cylinder No. GN0005165
Source of v Cylinder Gas conc (ppm) 0 Cylinder No. 0
mid level (] Dilutor Eff conc (ppm) -
Cylinder value Analyzer response
Level y ¥ P Difference (ppm) % of span  Criteria Result
(ppm) (ppm)
Zero 0 0.002 0.002 0.00 2.0% Pass
High 400.3 401 0.7 0.09 2.0% Pass
co
Brand Thermo Model 48i Serial No. 1170530054
Range (ppm) 1000 Gas conc (ppm) 788.2 Cylinder No. GN0005165
Source of M Cylinder  Gas conc (ppm) 0 Cylinder No. 0
mid level 1 Dilutor Eff conc (ppm) -
Cylinder value Analyzer response .
Level y y P Difference (ppm) % of span  Criteria Result
(ppm) (ppm)
Zero 0 0 0 2.0% Pass
High 788.2 788 -0.2 -0.02 2.0% Pass
0,

Brand Thermo Model 48i Serial No. 1170530054
Range (%) 25 Gas conc (%) 10.03 Cylinder No. EB0130755
Source of M Cylinder Gas conc (%) 0 Cylinder No. 0
mid level 1 Dilutor Eff conc (%) -

Cylinder value Analyzer response .
Level ¥ (%) 4 (%) P Difference (%) % of span  Criteria Result
(] (]
Zero 0 0 0 0.5% Pass
High 10.03 10.03 0 0.5% Pass

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Industrial Service and Lab CEMS Analysis/Quality control

( “ S ‘ G SCI ECO Services Company Limited Page 2 of 4
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

Initial System Bias Check

Customer  The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Date 10-Jul-23 Tester Tawatchai T.
So,
Brand Thermo Model 43i-HL Serial No. 1170530049
Range (ppm) 500 Gas conc (ppm) 251.2 Cylinder No. GNO0005165
Direct measured System measured Difference o
Level (ppm) (ppm) (ppm) % of span Criteria Result
Zero 0 0 0.00 0.00 5.0% Pass
High 251 263 12.00 2.40 5.0% Pass
NO,
Brand Thermo Model 42i-HL Serial No. 1170530048
Range (ppm) 750 Gas conc (ppm) 400.3 Cylinder No. GNO0005165
Direct measured System measured Difference o
Level (ppm) (ppm) (ppm) % of span Criteria Result
Zero 0.002 0.775 0.77 0.10 5.0% Pass
High 401 400 -1.00 0.13 5.0% Pass
co
Brand Thermo Model 48i Serial No. 1170530054
Range (ppm) 1000 Gas conc (ppm) 788.2 Cylinder No. GNO0005165
Direct measured System measured Difference o
Level (ppm) (ppm) (ppm) % of span Criteria Result
Zero 0 0.014 0.01 0.00 5.0% Pass
High 788 744 -44.00 4.40 5.0% Pass
0,
Brand Thermo Model 48i Serial No. 1170530054
Range (%) 25 Gas conc (%) 10.03 Cylinder No. EB0130755
Direct measured System measured Difference o
Level (%) (%) (%) % of span Criteria Result
(o] (o] (o]
Zero 0 0 0.00 0.00 0.5% Pass
High 10.03 10.12 0.09 0.09 0.5% Pass
Time stamp 13:45

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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CEMS Analysis/Quality control

( “ S ‘ G SCl ECO Services Company Limited Page 3 of 4
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
Post System Bias Check
Customer  The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Date 11-Jul-23 Tester Kritakorn P.
So,
Brand Thermo Model 43i-HL Serial No. 1170530049
Range (ppm) 500 Gas conc (ppm) 251.2 Cyliner No. GNO0005165
Direct measured System measured Difference o
Level % of span Criteria Result
(ppm) (ppm) (ppm)
Zero 0 0 0.00 0.00 5.0% Pass
High 251 263 12.00 2.40 5.0% Pass
NO,
Brand Thermo Model 42i-HL Serial No. 1170530048
Range (ppm) 750 Gas conc (ppm) 400.3 Cyliner No. GNO0005165
Direct measured System measured Difference o
Level % of span Criteria Result
(ppm) (ppm) (ppm)
Zero 0.002 0.775 0.77 0.10 5.0% Pass
High 401 400 -1.00 0.13 5.0% Pass
co
Brand Thermo Model 410i Serial No. 1170530054
Range (ppm) 1000 Gas conc (ppm) 788.2 Cyliner No. GNO0005165
Direct measured System measured Difference o
Level % of span Criteria Result
(ppm) (ppm) (ppm)
Zero 0 0.014 0.01 0.00 5.0% Pass
High 788 744 -44.00 4.40 5.0% Pass
0,
Brand Thermo Model 48i Serial No. 1170530054
Range (%) 25 Gas conc (%) 10.03 Cyliner No. EB0130755
Direct measured System measured Difference o o
Level (%) (%) (%) % of span Criteria Result
Zero 0 0 0.00 0.00 0.5% Pass
High 10.03 10.1 0.07 0.07 0.5% Pass
Time stamp 10:00

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Industrial Service and Lab

CEMS Analysis/Quality control
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Drift Evaluation
Customer e Siam Cement (Tha luang) Co.,Ltd )(White Cement Plar Location Stack Kiln 1
Date 10-Jul-23 Tester Tawatchai T.
SO,
Level Initial System Bias Check Post System Bias Check Drift (% of Span) Criteria Result
Zero 0.00 0.00 0.00 3.0% Pass
High 2.40 2.40 0.00 3.0% Pass
NO,
Level Initial System Bias Check Post System Bias Check Drift (% of Span) Criteria Result
Zero 0.10 0.10 0.00 3.0% Pass
High 0.13 0.13 0.00 3.0% Pass
co
Level Initial System Bias Check Post System Bias Check Drift (% of Span) Criteria Result
Zero 0.00 0.00 0.00 3.0% Pass
Span 4.40 4.40 0.00 3.0% Pass
co,
Level Initial System Bias Check Post System Bias Check Drift (% of Range) Criteria Result
Zero 0.36 0.36 0.00 0.5% Pass
High 0.01 0.01 0.00 0.5% Pass
0,
Level Initial System Bias Check Post System Bias Check Drift (%) Criteria Result
Zero 0.00 0.00 0.00 0.5% Pass
High 0.09 0.07 0.02 0.5% Pass

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Airgas Specially Gases
Airgas USA, LLC
i 7 . . 6141 Fagton Road
Gt i o ' Bidlg 1
an Air quU|de companv : : Hu“xul «dville, PA 1&.94(4
Allzas.com .

CLR FIFF(}A’l E OF ANALYSIS
‘Grade of Product: EPA ]*r()ﬁ@mﬂ

Part Number: .- CE02MIS0E15A0228 Reference Number:  160-401642520-1.

Cyiinder Number: EBO130755 Cylinder Volume: 1452 CF '

Laboratory: 124 - Plumsteadville - PA Cylinder Prassure: 015 PSIG

PGVP Number: = A12019 Valve Cutlet: 580

Gas Code: 02 ,BALN . Certification Date: Mov 05, 2019
Explratlon Date: Mov 05, 2027

w

C.ﬂrufccmon perf'armed in arcnrdance with "EPA Traceability Protocel for Assay and Ceriific auor‘ of Gasecus Calibration Standards {(May /012; duLumem L"A
B00/R-12/531, using the assay procedurss listad. Analytical Melhodology does nct require carrection for analytical interferance. This cylinger has a otal matytl( al
uncertainty as .lated below with a confidence level of 95%. There are ne significant impurities which aifect the use of this calibration mixture, All wnwrnratlum are on a
mola/mole basis unless othervise noted.
Do Not Use This Cylinuer below 100 psig, i.€. 0.7 megapascals:

ANALYTICAL RESULTS
Component Reqguesied Acitual . - Preiocof

Total Relative fssay
Concentration Concentration Method Uncertainty Dates
OXYGEN 10.00 % 10.03 % G1 +/- 0.4% NIST Traceable 11/05/2019

NITREN

Balance

CALIBRATION STANDARDS
Type LotID Cylinder No Concentration : Uncertainty

Expiration Date
May 14, 22

120620

CC367413 ?2 883 % OXYC‘EN/NITROGEN

_ #-0.2%

ANALYTICAL EQUIPMENT
Instrument/Make/Model Anaiytical Principle

Last Multipoint Calibration
i SIEMENS OXYMAT 6 - W5951 - 02 : PARAMAGNETIC Oct 22, 2019 l

Triad Data Available Upon Request
NOTES:GROSS WEIGHT: 26.4 KG
NET WEIGHT: 4.2 KG

PO#: 5219005164

- Approved for Release iACCRED'TEDi Page 1 of 160-401642520-1
CERT 3082.05




= Airgas Specialty Gases
AI rgas Airgas USA LLC
o 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer: LINDE (THAILAND) PUBLIC
COMPANY LIM
Part Number: EO05NI79E3HAQ000 Reference Number: 160-402454696-1
Cylinder Number: GNO0005165 Cylinder Volume: 269.8 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12022 Valve QOutlet: 660
Gas Code: CO,C02,NO,NOX,S02,BALNZ2. Certification Date: Jun 21, 2022
Expiration Date: Jun 21, 2030

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 400.0 PPM 400.3 PPM G1 +/- 0.8% NIST Traceable 06/14/2022, 06/21/2022
SULFUR DIOXIDE 250.0 PPM 251.2 PPM G1 +/- 0.7% NIST Traceable 06/14/2022, 06/21/2022
NITRIC OXIDE 400.0 PPM 399.9 PPM G1 +/- 0.8% NIST Traceable 06/14/2022, 06/21/2022
CARBON MONOXIDE 800.0 PPM 788.2 PPM G1 +/- 1.4% NIST Traceable 06/15/2022
CARBON DIOXIDE 20.00 % 19.90 % G1 +/- 1.4% NIST Traceable 06/14/2022
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration ‘ Uncertainty Expiration Date
NTRM 190607-08 EB0112911 246.6 PPM SULFUR DIOXIDE/NITROGEN +/- 0.4% Mar 09, 2026
PRM 12395 DB87660 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 22, 2022
NTRM 011808 KAL003947 a70.9 PPM NITRIC OXIDE/NITROGEN +/- 0.6% Apr 16, 2024
NTRM 15010115 KAL003466 494.6 PPM NITRIC OXIDE/NITROGEN +/- 0.5% Aug 16, 2027
GMIS 124206889110 CC322674 4.474 PPM NITROGEN DIOXIDE/AIR +/-2.0% Feb 25, 2025
NTRM 210601 CC733287 977.3 PPM CARBON MONOXIDE/NITROGEN +/-1.6% Aug 31, 2027
NTRM 06011815 K000371 23.04 % CARBON DIOXIDE/NITROGEN +/- 0.5% Jun 27, 2022
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2110295 CO2 FTIR May 26, 2022
SIEMENS ULTRAMAT 6 N1M8050 NDIR Jun 15, 2022
Nicolet iS50 FTIR AUP2110295 NO FTIR Jun 09, 2022
Nicolet iS50 FTIR AUP2110295 NO2 FTIR May 26, 2022
Nicolet iS50 FTIR AUP2110285 SO2 FTIR Jun 02, 2022
1A Jbn |
ol Ay (ACCREDITED)

Approved for Release 'CERT 3082.05
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MAWUDN Y WaAUDtUIa=3IASItH Dust correlation
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aisutuasIv

SR 1 YDUIIANISNAEDUS:UU CEMS

MSIVA 2 WINVIUAMNASNAEDU 31IASIEH lazASIvEDUATUNIW

MSVN 3 RM AT3Ias Relative Accuracy Criteria

sWA 4 INUANTISNAEOUNVEGGAUDY Dust correlation

MSIVA 5 AWNASTIURIREITOV

s 6 aUNSUATETUNNSASIDEOUAILONADVYDYS:UU CEMS

s 7 JoriKuanisnaaeUANUILUENTUWNS

MsA 8 asUnanisFusuil3suiRsuAnwanauovUaovrioin 2

SR 9 JorKuaNIsSNaaoUAIUAUWUS Dust correlation

@SR 10 WaN1SAS203aUSUNURUA:00VADE38D 0D
ISEVAAUAUANADIITNTUYDVNUALDDD

@SR 1 IEavNSIUSEUIRgUANAIUAUIEDAUUSUNURNUADDVIIN3E5 1059

@SR 12 Wan1sANUDIU Dust correlation IUS8UIRBUAWALWUSSUIUUGOY

f

ans Unmw

(=
W

NIWA 1 NSIWIAQVADIUSUWUSIIUU Power correlation
SEHIIVAINISADUAUDYOIN CEMS MUADIUITUIURNUADDY
2INNSASIVIAAD8 RM Aan1Ds 7% O, uovUaovHIJoINA 2

X
Cr
-

—_
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S1YVIUNANISASIDADUNISIIVIUYDVSEUUAAIIASIDIA
AtunIwoINIADEcidIdDVIVUSOTUG

1. unun

usSENYuBIuuding (MKasw) 51a Asvvududivudund 1WI10Y) UDUKUNETH USUN 10a & To S1A 1sos3a
Isa S 1I0URHAdNITUN1SASI9aUNISHVIUYDYS:UUAQILASIDIAATUNIWDINFADE IV EDITDVILUSATUIE
(CEMS) AUdavrdainn 2 usUnyudiuuding (MiKasw) $1ma (svvududiuucdiund 1w1oV) SINDWS:WNSUIN
SvH3aas:us Tasriin1sasI93as:H31O5UA 8 - 9, 30 WOADNIEU - 1- 2 SUDIAL 2566 doduasunisasivaau
NASHAIVIUSIVSVIUDNIVAUIDNENS Code of Federal Regulations (CFR) 40 Part 60 (2010) Method 2 3A 6C 7E 1a:
10 Tu Appendix A l1azIONaNs Performance Specifications 2 3 4 1a: 6 fu Appendix B

2. JaquUs:zavaA

2.1 IWaNnadauAIUILNUEGIdUWNnS (RATA: Relative Accuracy Test Audit) JoVS:UUAQAAUASIOIQ
AtuNwaNA TagiuSauiRsuAIAUIUGUASIUTEOINS UL CEMS AUATARTGDN Reference method THIDUTUGU
Jonnualuionans 40 CFR Part 60 Appendix B (ol

- Performance Specification 2 for SO, and NOx
- Performance Specification 3 for CO, and O,
- Performance Specification 4 for CO
2.2 IWONQEDUKIAIAIAUWUSNIVATASIHITVAINISADUAUDVYDVSEUU CEMS a:USuInuAIY
1I3uFuUATEDINNNSAS2930d2858N155105V (PM CEMS Correlation K30 Dust correlation) anudorisualu
1D N ans 40 CFR Part 60 Appendix B: Performance Specification 11: Specification and Test Procedure for

Particulate Matter Continuous Emission Monitoring System at Stationary Sources

3. youlwanisnadou

CT'IS'\\Jﬁl 1: youlwanisnadous:zuu CEMS

ANnHUL nishaaou Sufriinisnaaou WIS0I09S
Dust Correlation 30 wOFPNTgU - 1 - 2 SUDIAN 2566 Wuazoov
Stack Kiln 2 —
RATA 8 - 9 WOFONT8IU 2566 SO,, NOx, O,, CO

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
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151V 2: WINVIUARINSNA&oU 31ASTEH NasAS2ddauAUNIW

wUnNvYIUNQSEDU/INUAIDENY

1 3AgosasUsilund angoidu chiiruv I3 HUNAUSESREVUAUEANISIIASIEE  2-0br-9-000¢
2 UNgEsANa NISUSSOL chisuv IFHINAUSESIROVUQUENISIIASIE  D-obr-D-00m¢
3 uguuas Tseibov KUY IINHUNAUSESRoVURUANSSIASIE  9-0br-9-00G0
4 UNgaUWoLy gossunov KU IFHUENAIRUTDE D

5 unghosUuNNU IanYQAs KU IFHUENAIRUTDE D

6 unglsSuUQs JVANEVSUNS WRIII3{B) IFHENAIRUDED

7 ungdsy gndiunu chisuo I3HUEAIRUCTDE Y

8 ueNADSSY Junov kv IFHEAIRUCHDED
dansigviuNanIsnaaau

1 UWaDAUSUT TYUSSSU KUY |51HL§1H'LJS:61ﬁavdﬁﬁﬁmsimsw:ﬁ D-0br-V-00lE
2 UWaWsnIUY o1oulan cNIKUY I HERSarsIevIU
ADUALVIUSIASIERIIASSI8VIUWA

1 ulgndgwa viunia: chisuo KAJUAUQIAHDVUAUANISIIASIIH  D-0DR-A-000¢
2 ungoudcul 1IASDVIY chisuv IFNKUNAUS:SIROVURQUANNSIIASIEE  2-00r-D-0000
4. Usny

4.1 Standard reference method (SRM H59 RM) AioN1s01S203ad28383108v audonikualu 40 CFR
Part 60 Appendix A: Test Methods

4.2 Relative Accuracy AoANFUYSNIYDYAIIWIANCGIVSIK30ANIDE8AUITUIUDVAIBHIDSASINIS
S:UNEYDYANBOIN RM AUAIUIZUGUDIN CEMS UdNdDedasa: 2.5 (A toss) yoVAIEUUS:ANSALIBDIU
Tunisnaaoula:HISAIEANNASYOY RM H3DAINIASIIUNISS:UNERE

4.3 Paired Sample AoN1SINUADENVNUADDVAD8350SVIVUITUAKSDNSIAUADYLTDDE IV TUBIVIDAN
IQgdnU

4.4 Correlation ﬁamwue’TUV\Tus'vT?ugwu|8\m[ﬂmmams'aﬁﬁs“umsas‘wmwuéquus's'aus:m'wwaﬁTﬁ
91N PM CEMS AUAUITUTURUA:009ATEINNNSASI05ad83881059 (RM) AKUDEAUITUIUIGEDAU
4.5 Correlation Coefficient (r) Fo(T235015vUSUNUYDVAIUIUWUSSIHI0ANAIBUTUNUYDY PM
CEMS rU389109Y RM

4.6 Confidence Interval Half Range (CI) Ao(TDIIUsNWataRKUIeEvAZLHIVYDVAIIUNIWYDVAIIL
IBoudosa: 95 souAUIBUTURABYDY PM ARNAA:IUT (y) AFIUDTUDINAINISADUEUDYUDY PM CEMS
(x) BodovuovnIsBolunIAuAgalasAsvAUIBaIUuITuRIAU

4.7 Tolerance Interval Half Range AoA3VYDYAIIUN3TVYDY Tolerance Interval Tag il AN Upper llaz
Lower Limits 3onigTugavditadonaido:us:nauddadoga:Arrualduavds:sinsyoavdoyalusuina

wSoudIgs=AUADILIBDLIU (Level of Confidence)
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5. donHuafunsasIdaaunisniviu

5.1 JomKuadIHSUNISNAddUAIIILIUENFUWNS (Relative Accuracy Test Audit)

1) RA Test Condition: 3>V12a100VN1SINUADDETVAIE38IVDY (RM) StUUKIIDINAADVIDNNS

AYIUUINNDT 50% YovNIsnIvIudsnG

2) msiAuca8v: Tudiosndn 21 uAfulciazyacogv

3) 9WdUCHDEIV: INUCTDEIVADE RM TUDeiN31 12 yaddogviazaiuisnidon [Bsacdinognv

IWDNISAUDCUNWATAIdAVIC 9 yaddogvIuld TagwoistuioINAUIKUNENYDYTDYA

4) RM: AT31asINCUANISNAE@DUNIATE: S195VANUANS VA 3

a1s1vin 3: RM Aidna: Relative Accuracy Criteria

wisidiaos Relative Accuracy Criteria Reference Method PS
SO, Method 6C PS2
<20% RM or <10% Std
NOx Method 7E

(o Y +1% volume Method 3A PS3
Cco <10% RM or <5% Std Method 10 PS4

HUBIKQ : RM T3IUSsuIRsulunstifAIndsansuaWuunuzrinn1snaaoulANLANNGT 50% YovAILIASTIU

std T5IUSsUIRaUTUNSIURANDEsENSUaWUY U INISNaaoUDAIiDEN3T 50% YovFIUIASIIU

5) MsAUdDLU:

- JsuTAidunnsnan ok (Moisture correction)

. C trati i
Concentrationg,, = —————orwet daunisi
(1-Bws)
- JSutiilufnsnanio: 7% O,
20.9-7 s
ppm @ 7% 0, = ppm @ actual 'm dunisn 2
- ANIDAgWac Y (Arithmetic mean)
-1 . i
d=-Y,di aunisn 3
n

lagA: Y1, di Aowasdouyovdoyalciazya
n ADJIUDDUBACTIDENY

- ANADWITEVIVULUNASTU (SD)
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1/2
i g My o .
SD = |== aunisn 4
n—1
- M&UUsENSAMUIBDLIU (CO)
SD ]
CC - t0975 - ﬁ aUﬂ’lSﬂ 5
- ANADIUIINUENTUWNS (RA)
d|+|cc i
RA = ';T'W ' % 100 AUNIsh 6
Tasf : RM FoAinds RM H3oAIWASIU
-&nsSu o2
RA=|d|

5.2 domMKuadIHSUNISNAadUAIUEUWUSUDVSEUU Dust Correlation
1) Dust correlation condition: INUCTYDEWHUAzDDVA 3 S:AUADUITUGU

2) N1SIAUCEID81V: INUAIDEIVHUADOVAI838D1vDY (RM) TaaTd US.EPA Method 5 H3D
US.EPA Method 17 1a:dn1suufinnaisudu-Suganisifuchogv

3) DWDUCEHOEV: INUADDEVIIVU Single sample MVHUA 15 (DOETY

4) Recommended Standard Deviation (RSD): 1ICia:C1og10ARINISIAUIUU Paired sample Govid
NISAIUDCUAT RSD azwanisAudtudoviduriuincuiTydosnsa 10 ACDoev anidunisinu
(MOEIUU Single Sample TUdovAUDTUAT RSD

5) ANAWIgUIURUAazoov: N 3 s:AUADIWITUTUYDYHUazDDYAASIDIAld dovdogvlpasos
a: 20 yovyadmoevroruaoguncassauAdITUIU

6) RM ATénazinu7Ain1vadd: n1sasd0aoUAdIUAUWUS Dust correlation 9:1510U Method 5
H30 Method 17 cnudornHualu 40 CFR 60 Appendix A : Test Methods IJu RM UnunidSguingu
AUANCIDUAUDYYDY CEMS lIaziNtuAINISNAdoun vandovnadvany Performance Specification 11
: Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring

System at Stationary Sources BVIINCUANISNAFDUCNIUANSIVA 4
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@1SIVN 4: INCUANNISNAdDUNVANAYDY Dust correlation

INcuinIsnadsu
sUnvuANUAUWUS Confident Interval Tolerance
Correlation coefficient ()
Half Range (Cl) Interval (TI)
Linear correlation - ikavriidaRbnisUaosuawy
Logarithmic correlation Uo8n3d1 50% YovAINASTU r > 0.75 : .
. . <10% UovA" < 25% YoV
Polynomial correlation
UIOSTU UIASTU

Exponential correlation - IKkavnidandnisUaonsuawy

Power NN 50% YOVAIUIASIIU r > 0.85

6.UNASTWNINYDYDV

6.1 ATUNASZIUNISSEUI8AISUaWuRINUdaY vovUaovHioini 2 uSINYudiuuding (MnKaow) S1Ma
(1sovuJuBINUAYID 112Y) SUNDWSIWNSUIN SVKIAas:ys TudduyovwisibinosAINedgovunIs

Q1S29a0UNISIHVIUYDVS:UU CEMS AVIIFaviucsIvi 5

a1s1vn 5: AUIAsSFIUAINGITDV

wIsST0I00S AIAsIU HUDY
SO, 450" ppm at 7% O
NO, 450’ ppm at 7% O,
co 690% ppm at 7% O
Particulate Matter 108! mg/Nm? at 7% O>

runeIHa: 1/ Sw5vonuIasnstoviuliTy lazaawans:nuEvInadou NMisidagunlavsigassaalAsoNIsyEIErEvNISWAQ

Tsvvruyudivudud
2/ 8705YoINUSINIANSINSIVNSWENNSSSSUBIGNiazaviinadan SovrinsuauiasgiuAduAMsUaasnvoInMAIdeoInIsvviu

Judiuudntduovidaiuidowavriolusanauluniswaa (w.q 2549)
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7. 9UnsainazinSaviionislunisasdvaaundiugndov

a1s7vi 6: aUnsaiiiETlunisasavaaundIuQNdovydvs:uU CEMS

wasI00s gaindovijo/gunsni nsidviu shsatdgaindoviio
- Qs2930 SO, Thermo 43i-HL
Gas analyzer - Q1525920 NOy Thermo 42i HL
- Qs293a CO, O, Thermo 48i
Ao - Calibrate SO, Cylinder No. GNOOO5165
EPA Protocol standard - Calibrate NOy Cylinder No. GNOO05165
calibration gas - Calibrate CO Cylinder No. GNOOO05165
- Calibrate O, Cylinder No. LL173403
Wu Stack sampler WSebRlaAIEELRIV APEX Instruments

8. NANNSQSDVYdoU
8.1 =aN1SASIDADUANUILUEITUWNSUDY CEMS

WAaN1SASIOEDUADIILUENTUWNSUDY CEMS d1HSUCSI930M1L SO, NO, O, CO lla: Flow rate
fudaovridoinn 2 uSENYudiuuding (MKasw) S1na Jsvouyudivudynd ©I2Y) SUNDWSIWNSUIN
Svrdaas:ys awisnasdidaituluatudorinruadirsunisnagouAUIUENFUWNS dviiaaviuansio
A7

A1SIVA 7: JoMKUANIShAddUAUILNUENTUWNS

Jdomkua IncunA Wanisnaasu wu/Miknu
RA Test Condition >50% yovnisiviudnad >50% WU
nNsINUADEIL >21 UR/sacdHog v >21u1n WU
JuduBaAIDENY >12 yadoogv > 12 3QADDED WU

Joyanldoan RM U CEMS v 12 sadoevugdvinatdadriuv:gnunluAiudtunaziusauifgu
Incurinvand laesigazidaauovdoyaluincdazyadiogiviaav3funianudn n lazaiuisnasdwanis
AuDtUIUSUIRgURTUINCUANVARGAVIAAQVTUCISTVA 8
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s 8: asUwanisAudulssuiisuaimvadtduovddovkiomn 2
_ . - g . RA WU/
WIASJIQDS un HUD® RM CEMS Diff. CC RA ..
Criteria Tusu
SO 8 Nov 2023 ppm -0.90 0.22 -1.12 0.27 0.31 <10 WU
NO," 8 Nov 2023 ppm 554.09 572.24 -18.32 15.27 6.06 <20 WU
Cco¥ 8 Nov 2023 ppm 161.73 176.70 -14.97 12.06 3.92 <5 WU
0, 8 Nov 2023 % 14.93 15.46 -0.53 - 0.53 <1 WU

HUNEIKQ: 1/ IUS8UIREUUAT RM
2/ IWSguIRauriuAm Standard

8.2 MaN1SNQadUANUAUWUS Dust correlation

WANISASIOADUADIUIUWUS Dust correlation d1SuasdodanIuazoovoInUaovyovUaoy

KJDINT 2 USENYuBILUdTng (MaKasv) 31rma 1svoiuydudivudund 112V) SINDWS:WNSUIN SVH3Q

as=ys awisnasdldsnduluanudoniruadirsSunisnadaounIUEUWUS AoIaaviucsIvi 9

ansVA 9: JomKuanIsnadduAIUFUWUS Dust correlation

Jomnua Incun wanisnaaou wa

97UduU sample 15 sample 15 sample WU
281V 20% YdVIIUOU Paired Level 1: 0-50% of maximum PM 26.67% WU
sample (HS2081vU28 3 ACTI0EV) Level 2: 25-75% of maximum PM 40.00% WU
fundiaz Level Level 3: 50-100% of maximum PM 33.33% WU

DINNISASID3ANA3IASIHADLITUGUYDYNUADDVIA8TE RM StHDW3UA 26-28 NUNWUS

2565 @UNSnIaavNadauansIvn 10 1azNAWUDN A

Leader in waste management and environmental laboratory
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159 10: WaN1sASI93aUSUIUNUAaz2DVAI83831V5V ISEVAIAUATNAIADNITUIUYDYHUALDDV

P e AUIduduu %IRBEU

n un nan ? . Dust Level
(mg/m3* Agvda

1 01 Dec 2023 13:55 - 14:37 9.75 32.92

2 02 Dec 2023 09:30 - 10:12 10.45 35.27

3 30 Nov 2023 12:03 - 12:45 10.55 35.60 revelT

4 30 Nov 2023 13:36 - 1418 12.87 43.43

5 02 Dec 2023 11:55 - 12:37 11.55 50.99

6 02 Dec 2023 12:45 - 13:27 15.30 51.64

7 30 Nov 2023 14:24 - 15:06 15.47 52.22 Level 2

8 02 Dec 2023 11:05 - 11:47 15.92 53.71

9 01 Dec 2023 12:10 - 12:52 16.35 55.19

10 30 Nov 2023 12:50 - 13:32 17.63 59.49

1 01 Dec 2023 12:20 - 12:52 18.60 62.78

12 01 Dec 2023 13:05 - 13:47 21.91 73.94

13 02 Dec 2023 10:18 - 11:00 24.39 82.30 Level 3

14 01 Dec 2023 10:30 - 11:12 29.57 99.81

15 30 Nov 2023 10:30 - 11:2 29.63 100.00

*ANADIITUTURNUAzDDVINNNSASIOIANREANTD: 7% O2, dry basis

ioUunANAWITUIURNUADDYAASI3ATATUIUSEUIREUNUAINISADUEAUDVYDVS:UU CEMS KSD

AAWAUNaYTUBIvRadudRUL:Iddayadvnaavuansvi 11 Joyadonaino=nnuiruTEunisAudtu

Dust Correlation IWOHIATNIVADCIAZIADNAUNISAIKUIEE

12 nazNARUDN O

WaNISAUDIUIUSEUIRBUADIUAUWUSIUUCVSOUAVINTURAANIKUAQTU PST1T aviidaviuansivn
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©ISCG

a1svi 11: ndavnisidSeuiiguAIABRLIAYAUVUSUIUAUAZDDYDINGE5IVEY

o o < AR WAUNEY AWIGUBUNU
daun un Pal o (mg/mey*
1 30 Nov 2023 11:16-11:58 1.05 11.00
2 30 Nov 2023 12:03-12:45 0.97 4.00
3 30 Nov 2023 12:50-13:32 0.95 7.00
4 30 Nov 2023 13:36-14:18 0.98 5.00
5 30 Nov 2023 14:24-15:06 0.95 6.00
6 01 Dec 2023 10:30-11:12 0.90 12.00
7 01 Dec 2023 12:20-12:02 0.93 7.00
8 01 Dec 2023 12:10-12:52 0.94 7.00
9 01 Dec 2023 12:18-13:06 0.95 9.00
10 01 Dec 2023 13:55:14:37 0.41 4.00
1 02 Dec 2023 09:30-10:12 0.48 4.00
12 02 Dec 2023 10:18-11:00 057 9.00
13 02 Dec 2023 11:05-11:47 0.58 6.00
14 02 Dec 2023 11:55-12:37 0.63 6.00
15 02 Dec 2023 12:45-13:27 0.52 6.00

*ANADIITUTUAUAZDDVOINNISASIOIAAENND: 7% Os, dry basis

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone: +66(0) 3627 3099, +66(0) 82127 7306, E-mail: anuwatkr@scg.com, Website: www.scieco.co.th
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151V 12: WaNISANUDWU Dust correlation IUS8UIRguA>IWdUWUSSUNIUUCNYE)

Confidence Tolerance
interval interval
Correlation
Correlation Equation half range half range
coefficient (r)
percentage percentage
(%CI) (%TI)
Linear Y =10.967x + 8.9325 0.346 2.02 8.10
Polynomial Y =-35.067x?+ 62.533x - 8.2964 0.332 2.56 8.28
Logarithmic Y =8.0272In(x) + 19.839 0.366 2.00 8.04
Exponential Y =10.0170840% 0.373 1.83 7.61
Power Y =18.992x0%4787 0.403 1.80 7.50
Criteria 2 0.75 <10% <25%

0INAISIVA 12 ITDWOISUINISWIUINCUAYDYVAN 1, Cl, TI wuaIsUIuUADIWANWUSAIKUNzaungatunis
UU1fEvIUAD Power correlation (Wo1SCUNDINTDIMAUDYS:UUUIUQ Bag Filter) 10000 INDAN r gOAdQ 1azA1
Cl, T AWuINturinisgousU 1IoIRsumaaunissUiuudu TagnstwAwduwusaiuisanaavidaiusun 1

35.00
30.00 y= 18.992x0-4787
N R?=0.1912 b ®
o}
2 25.00 ®
” (]
&g 20.00 PR
S e
£ 1500 0 %o <
s | e °
lod ° ([}
v 10.00 o
€
9
«“ 5.00
=
o
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20
CEMS value (% Opacity)

nwn 1: nsaWnaavAINWFUWUSIIUU Power correlation StH31VAINISADUAUDVOIN CEMS NUADIY
1WudunluazoovdINMISAsI93add8 RM Aan1d: 7% O, ydovUaDvHIDINT 2

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
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9. as_UNamsmsaaaaun:nugnﬁa\)

wanisnaaoudivduaiuisnasdldsn CEMS yovUaovridoind 2 usEnJudivuding (niKadsw) 51na
(svVIUYuBILUYID 1812V) SINDWSIWNSUIN SVHIA&s:US WIuN1sNaaounIsiIvIu (RATA) aUINtun
Relative Accuracy iWulJenudonruauov 40 CFR 60 Appendix B

FHSUAIAUWUSSHIANADIUAUIEVRUAIUITUIURUADDY (Dust correlation) SUIUUADIWAUWUS
Aikuizauidun2 W FUWUSIUU Power correlation IG2VoINGAN TAN r goAganazAi Cl, TIAWIUINtUAaIU
Joniruanisidon sdnvuawun 1sTulonans 40 CFR Part 60 Appendix B : Performance Specification 11 :
Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring System at Stationary

Sources

Leader in waste management and environmental laboratory
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Environmental Laboratory

}( “ Metrological Center, SCI Eco Services Co.,Ltd
\ } 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

MAWNUDN N

WaAUDUIIA=DIASI1:KAN Relative Accuracy

Leader in waste management and environmental laboratory
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SO , Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 8-Nov-23
Report No. EL23/00048 Parameter SO,
Reference US EPA Method 6C Tester Pramot S.
Attn Warunya P. nzifaulaui 1-evw-2-conw
Run Date Time Concentration (ppm) di (ppm) din2 Sample
Start Stop CEMS RM status
1 8-Nov-23 20:25 20:45 0.19 1.93 1.74 3.01 Rejected
2 8-Nov-23 20:46 21:06 0.18 -0.39 -0.57 0.32 Used
3 8-Nov-23 21:07 21:27 0.19 -0.70 -0.89 0.79 Used
4 8-Nov-23 21:28 21:48 0.20 -0.78 -0.98 0.97 Used
5 8-Nov-23 21:49 22:09 0.21 -0.51 -0.72 0.52 Used
6 8-Nov-23 22:10 22:30 0.25 -0.97 -1.22 1.50 Used
7 8-Nov-23 22:31 22:51 0.27 -0.95 -1.22 1.48 Used
8 8-Nov-23 22:52 23:12 0.24 -1.34 -1.58 2.50 Rejected
9 8-Nov-23 23:13 23:33 0.26 -1.20 -1.46 2.13 Used
10 8-Nov-23 23:34 23:54 0.23 -1.44 -1.67 2.78 Rejected
11 8-Nov-23 23:55 0:15 0.21 -1.24 -1.44 2.08 Used
12 9-Nov-23 0:16 0:36 0.20 -1.36 -1.56 2.45 Used
Average 0.22 -0.90 -1.12 1.36 -
Sum 1.96 -8.11 -10.07 12.23 -
t0.975,n=9 2.306
N 9
SD 0.35
SO, Emission standard value 450 ppm
Compared with RM or Standard 3 450
cC 0.27
RA Criteria (%) 10.00
RA Value (%) 0.31
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) RM or Standard value, In cases where the average emissions for the test are less than 50% of the

3) Calculate the RA of a set of data as follows.Eq1. RA = [(absolute di,yersge) + (absolute CC)]/(absolute RM)
4) For RA criteria : if emission standard value is in place of RM, RA criteria is < 10. In other cases, use < 20
5) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Environmentalist =~ e, Approval e
(Anuwat Kruangam) (Natthapon Ngamgala)
neifauaai 1-evw-3-oon® neifeuaai 1-evw-A-ooo&

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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NO y Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 8-Nov-23
Report No. EL23/00048 Parameter NOy
Reference US EPA Method 7E Tester Pramot S.
Attn Warunya P. nudaulaai 1-eow-3-conw
RUN Date Time Concentration (ppm) 2 di (ppm) din2 Sample
Start Stop CEMS RM status
1 8-Nov-23 20:25 20:45 613.91 593.57 -20.33 413.44 Used
2 8-Nov-23 20:46 21:06 583.28 565.52 -17.76 315.49 Used
3 8-Nov-23 21:07 21:27 583.83 560.65 -23.17 536.99 Used
4 8-Nov-23 21:28 21:48 600.69 568.08 -32.62 1063.85 Used
5 8-Nov-23 21:49 22:09 653.97 591.67 -62.29 3880.53 Rejected
6 8-Nov-23 22:10 22:30 622.81 581.42 -41.39 1713.08 Used
7 8-Nov-23 22:31 22:51 690.84 626.94 -63.90 4082.94 Rejected
8 8-Nov-23 22:52 23:12 524.09 530.06 5.97 35.65 Used
9 8-Nov-23 23:13 23:33 558.57 536.42 -22.15 490.60 Used
10 8-Nov-23 23:34 23:54 471.77 492.59 20.82 433.38 Used
11 8-Nov-23 23:55 0:15 592.80 558.51 -34.29 1175.75 Used
12 9-Nov-23 0:16 0:36 653.41 586.48 -66.92 4478.35 Rejected
Average 572.42 554.09 -18.32 686.47 -
Sum 5151.74 4986.82 -164.92 6178.25 -
t0.975,n=9 2.306
N 9
SD 19.86
NOy Emission standard value 450 ppm
Compared with RM or Standard 2 554.09
CC 15.27
RA Criteria (%) 20
RA Value (%) 6.06
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) RM or Standard value, In cases where the average emissions for the test are less than 50% of the
applicable standard, subtitute the emission standard value in the denominator in Eq.1 in place of RM.
In all other cases, use RM

3) Calculate the RA of a set of data as follows.Eq1. RA = [(absolute di,yerage) + (absolute CC)]/(absolute RM)

4) For RA criteria : if emission standard value is in place of RM, RA criteria is < 10. In other cases, use < 20

5) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Environmentalist L ™ L Approval
(Anuwat Kruangam) (Natthapon Ngamgala)
g1l 3-edw-3-0om®d g1l 2-edw-A-ooo&

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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CO Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant Location Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 8-Nov-23
Report No. EL23/00048 Parameter co
Reference US EPA Method 10 Tester Pramot S.
Attn Warunya P. nztfauaufl 1-evw-3-oonw
RUR Date Time Concentration (ppm) " di (ppm) dir2 Sample
Start Stop CEMS RM status
1 8-Nov-23 20:25 20:45 195.49 172.97 -22.52 507.37 Used
2 8-Nov-23 20:46 21:06 196.16 187.43 -8.72 76.08 Used
3 8-Nov-23 21:07 21:27 204.54 175.29 -29.26 855.86 Used
4 8-Nov-23 21:28 21:48 186.93 145.80 -41.12 1691.23 Used
5 8-Nov-23 21:49 22:09 236.61 192.00 -44.61 1989.71 Rejected
6 8-Nov-23 22:10 22:30 155.84 167.94 12.10 146.42 Used
7 8-Nov-23 22:31 22:51 154.39 149.85 -4.54 20.58 Used
8 8-Nov-23 22:52 23:12 150.34 209.26 58.92 3471.68 Rejected
9 8-Nov-23 23:13 23:33 181.49 173.43 -8.06 65.01 Used
10 8-Nov-23 23:34 23:54 131.11 176.87 45.76 2093.85 Rejected
11 8-Nov-23 23:55 0:15 156.38 146.87 -9.51 90.45 Used
12 9-Nov-23 0:16 0:36 159.05 135.95 -23.10 533.75 Used
Average 176.70 161.73 -14.97 442.97 -
Sum 1590.27 1455.53 -134.74 3986.75 -
t0.975,n=9 2.306
N 9
SD 15.69
CO Emission standard value 690 ppm
Compared with RM or Standard 2 690
cC 12.06
RA Criteria (%) 5
RA Value (%) 3.92
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) RM or Standard value, In cases where the average emissions for the test are less than 50% of the
applicable standard, subtitute the emission standard value in the denominator in Eq.1 in place of RM.
In all other cases, use RM

3) Calculate the RA of a set of data as follows.Eq1. RA = [(absolute di,yersge) + (absolute CC)]/(absolute RM)

4) For RA criteria : if emission standard value is in place of RM, RA criteria is < 5. In other cases, use < 10

5) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Environmentalist .........cccccoeeeeiieeennen. Approval ...,
(Anuwat Kruangam) (Natthapon Ngamgala)
netfiaulaui 1-evw-3-oon® netfiaulauii 1-evw-A-ooo&

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Industrial Service and Lab CEMS Analysis/Test Report

}( ‘{ S ‘ G SCI ECO Services Company Limited Page 4 of 4
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

O, Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)  Location Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 8-Nov-23
Report No. EL23/00048 Parameter 0,
Reference US EPA Method 3A Tester Pramot S.
Attn Warunya P. nziiauau 1-eow-3-oone
Run Date Time Concentration (%) b di (%) dir2 Sample
Start Stop CEMS RM status
1 8-Nov-23 20:25 20:45 15.34 14.73 -0.61 0.37 Used
2 8-Nov-23 20:46 21:06 15.13 14.62 -0.51 0.26 Used
3 8-Nov-23 21:07 21:27 15.10 14.60 -0.50 0.25 Used
4 8-Nov-23 21:28 21:48 15.04 14.52 -0.52 0.27 Used
5 8-Nov-23 21:49 22:09 15.44 14.83 -0.61 0.37 Rejected
6 8-Nov-23 22:10 22:30 15.72 15.14 -0.58 0.33 Used
7 8-Nov-23 22:31 22:51 16.06 15.49 -0.56 0.32 Used
8 8-Nov-23 22:52 23:12 15.67 15.13 -0.55 0.30 Used
9 8-Nov-23 23:13 23:33 15.80 15.17 -0.63 0.40 Rejected
10 8-Nov-23 23:34 23:54 15.39 14.96 -0.43 0.18 Used
11 8-Nov-23 23:55 0:15 15.73 15.17 -0.56 0.31 Used
12 9-Nov-23 0:16 0:36 16.12 15.40 -0.72 0.51 Rejected
Average 15.46 14.93 -0.53 0.29 -
Sum - - - - -
t0.975,n=9 -
N -
SD -
Compared with RM or Standard Direct RM comparing
ccC -
RA Criteria 1
RA Value (%) 0.53
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) Calculate the RA of a set of data as follows.Eql. RA = (average RM) - (average CEMS)
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Performance Specification 3

Environmentalist ........cccoevvriieniiiennnnn. Approval ..o
(Anuwat Kruangam) (Natthapon Ngamgala)
Ny dauaui 1-evw-3-oomnd nedaulaui I-evw-A-oood

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory

}( “ Metrological Center, SCI Eco Services Co.,Ltd
\ } 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

NMANUON U

WaAUDLUNAa=JIASI=H Dust correlation
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Correlation data

CEMS value PM form Site Information
Run (%Opacity) SRM (mg/m*)¥
X y Plant name : The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)
1A 1.05 29.63 Address : 28 Moo 4, Khao Wong, Phra Phutthabat,
1B 1.05 29.63 Saraburi 18120
2A 0.97 10.55 Location : Stack Kiln 2
2B 0.97 10.55 Date : 30 November - 01-02 December 2023
3A 0.95 17.63 Attn : Warunya P.
3B 0.95 17.63
4A 0.98 12.87 Emission Limit : 108 mg/m®
4B 0.98 12.87
5A 0.95 15.47 Graph
5B 0.95 15.47
6A 0.90 29.57
6B 0.90 29.57 45.00
7A 0.93 18.60 8 4000
7B 0.93 18.60 ©  35.00
8A 0.94 16.35 ’rg 30.00 o o
8B 0.94 1635 = 25.00 °
9A 0.95 2191 £ w000 . .
9B 0.95 21.91 g 15.00 P ‘
10A 0.41 9.75 2 looo e e
108 0.41 9.75 S 500
11A 0.48 10.45 =
> 0.00
118 0.48 10.45 & 0.00 0.20 0.40 0.60 0.80 1.00 1.20
12A 0.57 24.39
12B 0.57 24.39 CEMS value (Dust (mg/m3))
13A 0.58 15.92
13B 0.58 15.92
14A 0.63 15.11
14B 0.63 15.11
15A 0.52 15.30
15B 0.52 15.30
Remark : Number of Run 30

1/ Concentration (mg/m®) at 7% Oxygen

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.com
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Sample train first evaluate
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Sample Statistic Parameter
Run Train A Train B
x y (X-X")’ (y-y")* (xi-x")yi-y") v (yhevi)”
1 29.63 29.63 145.55 145.55 145.55 29.63 0.00
2 10.55 10.55 49.24 49.24 49.24 10.55 0.00
3 17.63 17.63 0.00 0.00 0.00 17.63 0.00
4 12.87 12.87 22.06 22.06 22.06 12.87 0.00
5 15.47 15.47 4.39 4.39 4.39 15.47 0.00
6 29.57 29.57 144.17 144.17 144.17 29.57 0.00
7 18.60 18.60 1.07 1.07 1.07 18.60 0.00
8 16.35 16.35 1.48 1.48 1.48 16.35 0.00
9 21.91 21.91 18.85 18.85 18.85 21.91 0.00
10 9.75 9.75 61.04 61.04 61.04 9.75 0.00
11 10.45 10.45 50.64 50.64 50.64 10.45 0.00
12 24.39 24.39 46.49 46.49 46.49 24.39 0.00
13 15.92 15.92 2.73 2.73 2.73 15.92 0.00
14 15.11 15.11 6.05 6.05 6.05 15.11 0.00
15 15.30 15.30 5.13 5.13 5.13 15.30 0.00
Average 17.57 17.57 37.26 37.26 37.26 17.57 0.00
Sum 263.51 263.51 558.89 558.89 558.89 263.51 0.00
Variable Equation Value Correlation Equation
SXx Sy = Sum((xi-x")"2) 558.89 y= 0.0000 + 1.0000 x
Sxy Syy= Sum((x-x")(yi-y™)) 558.89 Linear Regression Line
bl b1=S,/Sk« 1
b0 bo=y"-b;x” 0
st Si= sart(1/(n-2)(Sum(yi"-yi)*2)) 0 300 Jox
Sy S,=sqrt(S,,/(n-1)) 6.318270801 30.00 RZ=1 e
Syy S,,=Sum((yi-y~)*2) 558.89 25.00 o
r2 r2=1-(S,"2/Sy"2) 1 20.00 2
r r=sqrt((1-5,42/5,"2)) 1 15.00 ‘.".
p"
10.00 #
Precision Criteria 5.00
Isr>0.75 Yes 0.00
No. of Meet Criteria 4 0.00 10.00 20.00 30.00 40.00
Percent of Meet Criteria 26.67

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calculations for Linear Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
CEMS value PM form L
) 3 Statistical parameter
Run (%Opacity) SRM (mg/m”)
X y (X-X")° (yry™)? (xi-x")(yi-y") yr (yreyi)?
1A 1.05 29.63 0.07 145.55 3.17 20.448 84.338
1B 1.05 29.63 0.07 145.55 3.17 20.448 84.338
2A 0.97 10.55 0.03 49.24 -1.28 19.571 81.370
2B 0.97 10.55 0.03 49.24 -1.28 19.571 81.370
3A 0.95 17.63 0.03 0.00 0.01 19.351 2.974
3B 0.95 17.63 0.03 0.00 0.01 19.351 2.974
4A 0.98 12.87 0.04 22.06 -0.90 19.680 46.378
4B 0.98 12.87 0.04 22.06 -0.90 19.680 46.378
5A 0.95 15.47 0.03 4.39 -0.34 19.351 15.042
5B 0.95 15.47 0.03 4.39 -0.34 19.351 15.042
6A 0.90 29.57 0.01 144.17 1.35 18.803 116.022
6B 0.90 29.57 0.01 144.17 1.35 18.803 116.022
7A 0.93 18.60 0.02 1.07 0.15 19.132 0.279
7B 0.93 18.60 0.02 1.07 0.15 19.132 0.279
8A 0.94 16.35 0.02 1.48 -0.19 19.242 8.345
8B 0.94 16.35 0.02 1.48 -0.19 19.242 8.345
9A 0.95 21.91 0.03 18.85 0.71 19.351 6.541
9B 0.95 21.91 0.03 18.85 0.71 19.351 6.541
10A 0.41 9.75 0.14 61.04 2.95 13.429 13.504
10B 0.41 9.75 0.14 61.04 2.95 13.429 13.504
11A 0.48 10.45 0.09 50.64 2.19 14.197 14.030
11B 0.48 10.45 0.09 50.64 2.19 14.197 14.030
12A 0.57 24.39 0.05 46.49 -1.48 15.184 84.678
12B 0.57 24.39 0.05 46.49 -1.48 15.184 84.678
13A 0.58 15.92 0.04 2.73 0.34 15.294 0.387
13B 0.58 15.92 0.04 2.73 0.34 15.294 0.387
14A 0.63 15.11 0.02 6.05 0.39 15.842 0.538
14B 0.63 15.11 0.02 6.05 0.39 15.842 0.538
15A 0.52 15.30 0.07 5.13 0.61 14.636 0.445
15B 0.52 15.30 0.07 5.13 0.61 14.636 0.445
Sum 23.62 527.02 1.40 1,117.78 15.32 527.024 949.743
Mean 0.79 17.57 0.05 37.26 0.51 17.567 31.658

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
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Linear correlation result
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Variable Equation Value Correlation equation
n Number of run 30 y= 8932531079 + 10.9673062 x
X~ x"=1/n*(Sum of (xi)) 0.7873
Sux Su = Sum((xi-x")"2) 1.40 Acceptable criteria for PS11
y” y~=1/n*(Sum of (yi)) 17.567 Criterion Actual Allowable Acceptable
Sy S,,=Sum((yi-y™)*2) 1118 Correlation coefficient 0.346 >=0.75 No
Sy Syy= Sum((x-x")(yi-y")) 15.32 Confidence interval 2.02 <=10% Yes
b, bo=y™-b;x”™ 8.9325 Tolerance interval 8.10 <=25% Yes
b b1=S,,/Su 10.9673
S S.= sqrt(1/(n-2)(Sum(yir-yi)"2)) 5.8240
y~ mean y~ at mean value 17.567 Linear Regression Line
t tys from table 2.048
cl Cl= tdf*S *sqrt(1/n) 2.1777 o000
EL Emission Limit 108 2 y=10.967x +8.9325
CI% Cl%= CI/EL¥100 2.02 M R=0:1563
n' n'=n 30 E 30,00 ° °
Vi Vafossn2 from table 1.286 g °
Upy Un756,n from table 1.168 % 000 o .
kT k= u, *vf 1.5020 ‘g _____ .0 ‘:
T Tl=ke*s, 8.7480 g 1000 p-e
TI% T1%= TI/EL*100 8.10 2 0.00
Sy Sy=sart(s,,/(n-1)) 6.208 0.00 0.20 0.40 0.60 0.80 1.00 1.20
2 r2=1-(S,72/Sy"2) 0.1200 CEMS value (% Opacity)
r r=sqrt((1—S|_"2/Sy"2)) 0.3464

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calculations for Polynomial Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location  Stack Kiln 2
CEMS value PM form Statistical parameter
Run (%0Opacity) SRM (mg/m3) X2 X3 x4 Xy Xzy yA (y/\_y)2 delta (yi—y“)2 Cl
X y
1A 1.05 29.63 1 1 1 31 33 18.702 119.454 0.215 145.56 5.58
1B 1.05 29.63 1 1 1 31 33 18.702 119.454 0.215 145.56 5.58
2A 0.97 10.55 1 1 1 10 10 19.366 77.725 0.059 49.23 2.92
2B 0.97 10.55 1 1 1 10 10 19.366 77.725 0.059 49.23 2.92
3A 0.95 17.63 1 1 1 17 16 19.462 3.369 0.053 0.00 2.76
3B 0.95 17.63 1 1 1 17 16 19.462 3.369 0.053 0.00 2.76
4A 0.98 12.87 1 1 1 13 12 19.308 41.443 0.066 22.06 3.09
4B 0.98 12.87 1 1 1 13 12 19.308 41.443 0.066 22.06 3.09
5A 0.95 15.47 1 1 1 15 14 19.462 15.914 0.053 4.38 2.76
5B 0.95 15.47 1 1 1 15 14 19.462 15.914 0.053 4.38 2.76
6A 0.90 29.57 1 1 1 27 24 19.579 99.901 0.069 144.18 3.15
6B 0.90 29.57 1 1 1 27 24 19.579 99.901 0.069 144.18 3.15
7A 0.93 18.60 1 1 1 17 16 19.530 0.858 0.055 1.08 2.81
7B 0.93 18.60 1 1 1 17 16 19.530 0.858 0.055 1.08 2.81
8A 0.94 16.35 1 1 1 15 14 19.500 9.903 0.053 1.47 2.77
8B 0.94 16.35 1 1 1 15 14 19.500 9.903 0.053 1.47 2.77
9A 0.95 21.91 1 1 1 21 20 19.462 5.986 0.053 18.85 2.76
9B 0.95 21.91 1 1 1 21 20 19.462 5.986 0.053 18.85 2.76
10A 0.41 9.75 0 0 0 4 2 11.448 2.868 0.306 61.04 6.65
10B 0.41 9.75 0 0 0 4 2 11.448 2.868 0.306 61.04 6.65
11A 0.48 10.45 0 0 0 5 2 13.640 10.171 0.114 50.64 4.07
11B 0.48 10.45 0 0 0 5 2 13.640 10.171 0.114 50.64 4.07
12A 0.57 24.39 0 0 0 14 8 15.955 71.089 0.093 46.50 3.67
12B 0.57 24.39 0 0 0 14 8 15.955 71.089 0.093 46.50 3.67
13A 0.58 15.92 0 0 0 9 5 16.177 0.068 0.098 2.73 3.76
13B 0.58 15.92 0 0 0 9 5 16.177 0.068 0.098 2.73 3.76
14A 0.63 15.11 0 0 0 10 6 17.182 4.297 0.129 6.04 4.32
14B 0.63 15.11 0 0 0 10 6 17.182 4.297 0.129 6.04 4.32
15A 0.52 15.30 0 0 0 8 4 14.739 0.318 0.085 5.13 3.50
15B 0.52 15.30 0 0 0 8 4 14.739 0.318 0.085 5.13 3.50
Sum 23.62 527.02 20 18 16 430 373 527.027 926.727 3.000 1,117.78
Average 0.79 17.57 1 1 1 14 12 17.568 30.891 0.1000 37.26

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Polynomial correlation result

Location
Correlation equation

Stack Kiln 2

y= -8.296 + 6253 X + -35.07 x?
Acceptable criteria for PS11
Criterion Actual Allowable  Acceptable
Correlation coefficient 0.332 >=0.75 No
Confidence interval 2.56 <=10% Yes
Tolerance interval 8.28 <=25% Yes
Polynomial Regression Curve
35.00
) y =-35.067x% + 62.533x - 8.2964
R 3000 R?=0.1709 o o
% 25.00 ®
ED 2000 e .
S 1500 0%
& [
€ 10.00 °o® ®
o
S 5.00
a.
0.00
0.00 0.50 1.00 1.50
CEMS value (% Opacity)
Delta min = 0.0528

Correlation curve Minimum/Maximum check

Correlation curve minimum point 0.89
Minimum allowable x value 0.41
Correlation curve min < min of x value No
Correlation curve maximum point 0.89
Extrapolation x limit (1.25*max of x value) 1.31
Correlation curve max > extrapolation limit No

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)
Variable Equation Value
n Number of Run 30
Sy S1=Sum(xi) 24
S, S2= Sum(xi2) 20
S3 $3= Sum(xi3) 18
S4 S4= Sum(xi4) 16
Ss S5= Sum(yi) 527
Sg S6= Sum(xiyi) 430
S; S7= Sum(xi2yi) 373
detA=nS254-525252+5153S2
detA -5353n+525153-545151 7.844E-01
by=(S55254+515357+5256S3
b, -8.296
-§75252-535355-545651)/detA
b;=(nS654+S55352+525157
b, 62.533
-$256S52-5753n-5451S5)/detA
b,=(nS2S7+515652+S551S3
b, -35.06699
-$25255-5356n-5751S1)/detA
S, So=sqrt((1/(n-3)Sum of(y*-y)*2) 5.859
b D=n(S254-5372)+51(5352-5154) 7 844E-01
+52(5153-5212)
Co Co=(5254-5342)/D 13.374
C C,=(S352-5154)/D -39.1638
C, C,=(51S3-52/2)/D 2.625E+01
Cs C5=(nS4-5242)/D 1.162E+02
C, C,=(5152-nS3)/D -7.856E+01
Cs Cs=(nS2-5142)/D 5.343E+01
t t; .3 from table 2.052
EL Emission limit 108
Cl Cl=tf*Sp*sqrt(delta,,,) 2.763
Cl% Cl1%=CI/EL*100 2.56
Vg Voso,n-3 from table 1.293
Uy Upy 759,03 from table 1.181
n' n'=1/(deltan;,) 18.94
ks kr=up* Vgt 1.527
TI TI=k{*Sp 8.947
TI% TI%=TI/EL*100 8.28
vy~ y~=1/n*(Sum of (Yi)) 17.567
S, S,~sqrt(Sum of (vi-y)%/(n-1)) 6.21
r? r’=1-(Sp*/Sy?) 0.11
r r=sqrt(1-(Sp*/Sy?)) 0.332
Max-min b2>0 ? Maximum
Xmax-min y='b1/2b2 0.89
1.25xmax 1.31

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calculations for Logarithmic Correlation
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
CEMS value PM form .

Run (%Opacity) SRM (mg/m’) Statistical parameter
X x' =1In(x) y (x';x'") 2 (yi—y~)2 (x'ix"Nyi-y") yr (Y'\i‘\/i)2
1A 1.05 0.05 29.63 0.11 145.55 4.01 20.23 88.40
1B 1.05 0.05 29.63 0.11 145.55 4.01 20.23 88.40
2A 0.97 -0.03 10.55 0.06 49.24 -1.78 19.60 81.83
2B 0.97 -0.03 10.55 0.06 49.24 -1.78 19.60 81.83
3A 0.95 -0.05 17.63 0.05 0.00 0.01 19.43 3.24
3B 0.95 -0.05 17.63 0.05 0.00 0.01 19.43 3.24
4A 0.98 -0.02 12.87 0.07 22.06 -1.24 19.68 46.32
4B 0.98 -0.02 12.87 0.07 22.06 -1.24 19.68 46.32
5A 0.95 -0.05 15.47 0.05 4.39 -0.49 19.43 15.64
5B 0.95 -0.05 15.47 0.05 4.39 -0.49 19.43 15.64
6A 0.90 -0.11 29.57 0.03 144.17 2.14 18.99 111.93
6B 0.90 -0.11 29.57 0.03 144.17 2.14 18.99 111.93
7A 0.93 -0.07 18.60 0.04 1.08 0.22 19.25 0.42
7B 0.93 -0.07 18.60 0.04 1.08 0.22 19.25 0.42
8A 0.94 -0.06 16.35 0.05 1.48 -0.27 19.34 8.92
8B 0.94 -0.06 16.35 0.05 1.48 -0.27 19.34 8.92
9A 0.95 -0.05 21.91 0.05 18.85 1.01 19.43 6.16
9B 0.95 -0.05 21.91 0.05 18.85 1.01 19.43 6.16
10A 0.41 -0.89 9.75 0.37 61.05 4.76 12.68 8.58
10B 0.41 -0.89 9.75 0.37 61.05 4.76 12.68 8.58
11A 0.48 -0.73 10.45 0.20 50.64 3.21 13.95 12.25
11B 0.48 -0.73 10.45 0.20 50.64 3.21 13.95 12.25
12A 0.57 -0.56 24.39 0.08 46.49 -1.90 15.33 82.01
12B 0.57 -0.56 24.39 0.08 46.49 -1.90 15.33 82.01
13A 0.58 -0.55 15.92 0.07 2.73 0.43 15.47 0.20
13B 0.58 -0.55 15.92 0.07 2.73 0.43 15.47 0.20
14A 0.63 -0.46 15.11 0.03 6.05 0.44 16.13 1.05
14B 0.63 -0.46 15.11 0.03 6.05 0.44 16.13 1.05
15A 0.52 -0.65 15.30 0.14 5.13 0.84 14.59 0.51
15B 0.52 -0.65 15.30 0.14 5.13 0.84 14.59 0.51
Sum 23.62 -8.49 527.02 2.84 1117.78 22.79 527.06 934.90
Average 0.79 -0.28 17.57 0.09 37.26 0.76 17.57 31.16

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Logarithmic correlation result
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Variable Equation Value Correlation equation
n Number of Run 30 y= 19.8368772 + 8.0190007 Ln(x)
X'~ X'"=1/n*(Sum of x")) -0.283
Sy Sex= Sum((X'-x'")"2) 2.842 Acceptable criteria for PS11
v~ y~=1/n*(Sum of (y;)) 17.5675 Criterion Actual  Allowable Acceptable
Syy Syy= Sum((yry™)"2) 1117.776 Correlation coefficient 0.366 >=0.75 No
Swy Syey= SUM((X'i-x'")(yry™)) 22.79 Confidence interval 2 <=10% Yes
b, bo=y"-bx"” 19.8368772 Tolerance interval 8.04 <=25% Yes
b, bl=S,,/Sey 8.019000704
S Si=sart(1/(n-2)(Sum(y*-y;)*2))  5.778352459
Y2 mean y/A = at mean x value 17.5685692 Logarithmic Regression Curve
tye tys = at t,, from table 2.048
Cl Cl=tg*S *sqrt(1/n) 2.160594935 _, 3500
EL Emission Limit 108 S 3000 | y=80272In(x) +19.839 o o
Cl% Cl%=CI/EL*100 2 E 2500 R2 = 0.1635 °
n n'=n 30 T 20.00 e
Vi Vf = Vg 95902 from table 1.286 ® | e ‘
Uy U= Uy 755 0 from table 1.168 é 1500 e .06 A
ke Ke= Uy vy 1.502048 % 1000 | 2 ¢
Tl Tl= k*S, 8.679362755 £ 500
TI% TI%= TI/EL*100 8.04 2 000
s, S,=sqrt(S,,/(n-1)) 6.208381432 0.00 0.20 0.40 0.60 0.80 1.00 1.20
r r’= 1-(SLA2/Sy2) 0.133733989 CEMS value (% Opacity)
r r=sqrt(1-(SLA2/Sy*2)) 0.36569658

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calculations for Exponential Correlation
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
CEMS value PM form o
RuN (%Opacity) SRM (mg/m’) Statistical parameter
X y y'=In(y) (xx")’ oy ey yA (y'Ay')

1A 1.05 29.63 3.389 0.069 0.337 0.152 2.977 0.170
1B 1.05 29.63 3.389 0.069 0.337 0.152 2.977 0.170
2A 0.97 10.55 2.356 0.033 0.205 -0.083 2.926 0.324
2B 0.97 10.55 2.356 0.033 0.205 -0.083 2.926 0.324
3A 0.95 17.63 2.869 0.026 0.004 0.010 2.913 0.002
3B 0.95 17.63 2.869 0.026 0.004 0.010 2.913 0.002
4A 0.98 12.87 2.555 0.037 0.064 -0.049 2.932 0.142
4B 0.98 12.87 2.555 0.037 0.064 -0.049 2.932 0.142
5A 0.95 15.47 2.739 0.026 0.005 -0.011 2.913 0.030
5B 0.95 15.47 2.739 0.026 0.005 -0.011 2.913 0.030
6A 0.90 29.57 3.387 0.013 0.334 0.065 2.881 0.256
6B 0.90 29.57 3.387 0.013 0.334 0.065 2.881 0.256
7A 0.93 18.60 2.923 0.020 0.013 0.016 2.900 0.001
7B 0.93 18.60 2.923 0.020 0.013 0.016 2.900 0.001
8A 0.94 16.35 2.794 0.023 0.000 -0.002 2.906 0.013
8B 0.94 16.35 2.794 0.023 0.000 -0.002 2.906 0.013
9A 0.95 21.91 3.087 0.026 0.077 0.045 2.913 0.030
9B 0.95 21.91 3.087 0.026 0.077 0.045 2.913 0.030
10A 0.41 9.75 2.278 0.142 0.282 0.200 2.567 0.084
10B 0.41 9.75 2.278 0.142 0.282 0.200 2.567 0.084
11A 0.48 10.45 2.347 0.094 0.213 0.142 2.612 0.070
11B 0.48 10.45 2.347 0.094 0.213 0.142 2.612 0.070
12A 0.57 24.39 3.194 0.047 0.149 -0.084 2.669 0.275
12B 0.57 24.39 3.194 0.047 0.149 -0.084 2.669 0.275
13A 0.58 15.92 2.767 0.043 0.002 0.009 2.676 0.008
13B 0.58 15.92 2.767 0.043 0.002 0.009 2.676 0.008
14A 0.63 15.11 2.715 0.025 0.009 0.015 2.708 0.000
14B 0.63 15.11 2.715 0.025 0.009 0.015 2.708 0.000
15A 0.52 15.30 2.728 0.071 0.006 0.022 2.637 0.008
15B 0.52 15.30 2.728 0.071 0.006 0.022 2.637 0.008
Sum 23.62 527.02 84.258 1.397 3.400 0.895 84.258 2.827

Average 0.79 17.57 2.809 0.047 0.113 0.030 2.809 0.094

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
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Exponential correlation result
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Variable Equation Value Correlation equation
n Number of Run 30 y= 10.01713396 e 06405  x
X X"=1/n*(Sum of (xi)) 0.787333333
Six Sic=Sum((xi-x")A2) 1.396986667 Acceptable criteria for PS11
y" y'""=1/n*(Sum of (y")) 2.808607878 Criterion Actual  Allowable  Acceptable
S,y Syy=Sum((y'y'")"2) 34 Correlation coefficient  0.373 >=0.75 No
Syy' Syy=Sum((x-x")(y'ry"")) 0.894812286 Confidence interval 1.83 <=10% Yes
by by'=y'"-byx”™ 2.304297023 Tolerance interval 7.61 <=25% Yes
b, by=e”by' 10.01713396
b, b1=S,,/Ssx 0.640530298
St Sy=sart(1/(n-2)(Sum(y'i*-y'i)A2)) 0.317758882 Exponential Regression Curve
Y'Mnean y' at mean x value 2.808607878 35.00
t tf= ty; .., from table 2.048 o y = 10.017e0-6405
’ o 30.00 5 o o
cr CI'=tf*S *sqrt(1/n) 0.118813838 R R*=0.1686
LcL' LCL'=y"™-CI' 2.68979404 5 2200 °
uct’ ucL'=y"™+ CI” 2927421716 | E 2000 L
cl CI=(e"'UC'L'-e"'LC'L')/2 1.975382717 £ 1500 0 0q. t
EL Emission Limit 108 s | e )
Cl% Cl%=CI/EL*100 1.83 % 10.00 P ) ™
n' n'=Number of Run 30 £ so00
Vi Vi=ydf 959,02 from table 1.286 2 0.00
U Un=un' 75%, from table 1.168 ' 040 060 080 100  1.20
ke kr=uy vt 1.502048 CEMS value (% Opacity)
TI" TI'=k:*S, 0.477289094
LTL' LTL'=y'"-TI' 2.331318784
uTL' UTL'=y""+TI' 3.285896971
TI TI=(eAUTL'-eALTL')/2 8.220723698
TI% TI%=TI/EL*100 7.61
S, S,=sqrt(S,/(n-1)) 0.342405285
r’ r’=1-(S,A2/S,2) 0.138779262
r r=sqrt(1-(SLA2/Sy'2)) 0.372530887

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calculations for Power Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
CEMS value PM form o
Run (%Opacity) SRM (mg/m?) Statistical parameter
X x'=In(x) y y'=In(y) XX ey XTIy (y' Ay’

1A 1.05 0.049 29.63 3.389 0.110 0.337 0.192 2.967 0.1776
1B 1.05 0.049 29.63 3.389 0.110 0.337 0.192 2.967 0.1776
2A 0.97 -0.030 10.55 2.356 0.064 0.205 -0.114 2.929 0.3287
2B 0.97 -0.030 10.55 2.356 0.064 0.205 -0.114 2.929 0.3287
3A 0.95 -0.051 17.63 2.869 0.054 0.004 0.014 2.919 0.0025
3B 0.95 -0.051 17.63 2.869 0.054 0.004 0.014 2.919 0.0025
4A 0.98 -0.020 12.87 2.555 0.069 0.064 -0.067 2.934 0.1440
4B 0.98 -0.020 12.87 2.555 0.069 0.064 -0.067 2.934 0.1440
5A 0.95 -0.051 15.47 2.739 0.054 0.005 -0.016 2.919 0.0325
5B 0.95 -0.051 15.47 2.739 0.054 0.005 -0.016 2.919 0.0325
6A 0.90 -0.105 29.57 3.387 0.032 0.334 0.103 2.894 0.2433
6B 0.90 -0.105 29.57 3.387 0.032 0.334 0.103 2.894 0.2433
7A 0.93 -0.073 18.60 2.923 0.044 0.013 0.024 2.909 0.0002
7B 0.93 -0.073 18.60 2.923 0.044 0.013 0.024 2.909 0.0002
8A 0.94 -0.062 16.35 2.794 0.049 0.000 -0.003 2.914 0.0144
8B 0.94 -0.062 16.35 2.794 0.049 0.000 -0.003 2.914 0.0144
9A 0.95 -0.051 21.91 3.087 0.054 0.077 0.064 2.919 0.0280
9B 0.95 -0.051 21.91 3.087 0.054 0.077 0.064 2.919 0.0280
10A 0.41 -0.892 9.75 2.278 0.370 0.282 0.323 2.517 0.0574
10B 0.41 -0.892 9.75 2.278 0.370 0.282 0.323 2.517 0.0574
11A 0.48 -0.734 10.45 2.347 0.203 0.213 0.208 2.593 0.0605
11B 0.48 -0.734 10.45 2.347 0.203 0.213 0.208 2.593 0.0605
12A 0.57 -0.562 24.39 3.194 0.078 0.149 -0.108 2.675 0.2694
12B 0.57 -0.562 24.39 3.194 0.078 0.149 -0.108 2.675 0.2694
13A 0.58 -0.545 15.92 2.767 0.069 0.002 0.011 2.683 0.0071
13B 0.58 -0.545 15.92 2.767 0.069 0.002 0.011 2.683 0.0071
14A 0.63 -0.462 15.11 2.715 0.032 0.009 0.017 2.723 0.0001
14B 0.63 -0.462 15.11 2.715 0.032 0.009 0.017 2.723 0.0001
15A 0.52 -0.654 15.30 2.728 0.138 0.006 0.030 2.631 0.0094
15B 0.52 -0.654 15.30 2.728 0.138 0.006 0.030 2.631 0.0094
Sum 23.62 -8.488 527.02 84.258 2.837 3.400 1.358 84.258 2.750
Average 0.79 -0.283 17.57 2.809 0.095 0.113 0.045 2.809 0.092

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Power correlation result
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Variable Equation Value Correlation equation
n Number of Run 30 y= 18.9924448 X 0478683437
X'~ x'“=1/n*(Sum of (x'i)) -0.282928904
Sext Sx'x'=Sum((x'i-x"")"2) 2.837067515 Acceptable criteria for PS11
y" y'"=1/n*(Sum of (y'i)) 2.808607878 Criterion Actual Allowable  Acceptable
Syy Sy'y'=Sum((y'i-y'~)"2) 3.400334184 Correlation coefficient 0.403 >=0.75 No
Sey' Sx'y'=Sum((x'i-x"")(y'i-y'"))  1.358057231 Confidence interval 1.80 <=10% Yes
by’ b0'=y'"-b1x~ 2.944041258 Tolerance interval 7.50 <=25% Yes
by bO=e~b0' 18.9924448
b, b1=Sx'y'/Sx'x' 0.478683437
S, L=sqrt(1/(n-2)(Sum(y'ir-y'i)A2) 0.313406097 Power Regression Curve
V'™ mean y'A at mean x value 2.808607878 3500
t tf=tn-2 from table 2.048 . 30,00 v = 18.992x04787 ° °
cl' CL'=tf*SL*sqrt(1/n) 0.117186279 o R?=0.1912
LcL' LCL'=y"-CL' 2.691421598 £ 2500 °
ucL' UCL'=y"+CL' 2.925794157 = 20.00 e
cl Cl=(eMUCL'-eALCL')/2 1.948198544 S P SRt 1
EL Emission Limit 108 £ 100 0 %0 R
Cl% CI%=CI/EL*100 1.80 Z 1000 o ® °
n' n'= Number of Run 30 g 5.00
Vi Vf=Vgsy, ., from table 1.286 S
Uy Un= Up7556,n 1.168 & 000
kT szuN*vf 1.502048 0.00 0.20 0.40 00.60 . 0.80 1.00 1.20
" TI'=kT*SL 0.470751001 CEMS value (% Opacity)
LTL' LTL'=y'"-TI' 2.337856877
uTL' UTL'=y'""+TI' 3.279358879
TI TI=(eAUTL'-eALTL')/2 8.099863871
TI% TI%=TI/EL*100 7.500
Sy S,=sart(S,y/(n-1)) 0.342422112
r r’=1-(SLA2/5,"2) 0.162294672
r r=sqrt(1-(SLA2/Sy'*2)) 0.402858129

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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CEMS Analysis/Correlation results
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\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
Predicted PM Concentrations
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
CEMS Value  (Dust . . . . .
3 Linear Polynomial Logarithmic Exponential Power
(mg/m?))

0 8.93 -8.30 #NUM! 10.02 0.00
1 19.90 19.17 19.84 19.01 18.99
2 30.87 -23.50 25.40 36.07 26.47
3 41.83 -136.30 28.65 68.44 32.13
4 52.80 -319.24 30.95 129.85 36.88
5 63.77 -572.31 32.74 246.40 41.04
6 74.74 -895.51 34.20 467.54 44,78
7 85.70 -1288.85 35.44 887.15 48.21
8 96.67 -1752.32 36.51 1683.35 51.39
9 107.64 -2285.93 37.46 3194.13 54.37
10 118.61 -2889.67 38.30 6060.82 57.18
11 129.57 -3563.54 39.07 11500.32 59.85
12 140.54 -4307.55 39.76 21821.71 62.40
13 151.51 -5121.69 40.41 41406.41 64.83
14 162.47 -6005.96 41.00 78568.11 67.18
15 173.44 -6960.37 41.55 149081.96 69.43
16 184.41 -7984.92 42.07 282881.06 71.61
17 195.38 -9079.60 42.56 536763.09 73.72
18 206.34 -10244.41 43.01 1018500.90 75.76
19 217.31 -11479.35 43.45 1932592.05 77.75
20 228.28 -12784.43 43.86 3667068.00 79.68
21 239.25 -14159.65 44.25 6958213.30 81.57
22 250.21 -15604.99 44.62 13203118.22 83.40
23 261.18 -17120.47 44.98 25052743.15 85.20
24 272.15 -18706.09 45.32 47537250.61 86.95
25 283.12 -20361.84 45.65 90201307.77 88.66
26 294.08 -22087.72 45.96 171155795.05 90.35
27 305.05 -23883.74 46.27 324765869.87 91.99
28 316.02 -25749.89 46.56 616238966.39 93.61
29 326.98 -27686.18 46.84 1169305333.22 95.19
30 337.95 -29692.60 47.11 2218741489.73 96.75
31 348.92 -31769.15 47.37 4210032793.29 98.28
32 359.89 -33915.84 47.63 7988481850.01 99.79
33 370.85 -36132.66 47.88 15158039236.57 101.27
34 381.82 -38419.61 48.11 28762180075.20 102.72
35 392.79 -40776.70 48.35 54575858378.99 104.16

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th

Leader in waste management and environmental laboratory

Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
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}l ‘{ S ‘ G Metrological center, SCI Eco Services Co.,Ltd Page 14 of 14
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

Model Selection

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Model Corre!a_tion >0.75 Confidence interval <10% Tolerence interval <25% Min/Max within Does mo.del .meet
Coefficient half range percentage half range percentage allowable range all criteria
Linear 0.346 No 2.02 Yes 8.10 Yes N/A No
Polynomial 0.332 No 2.56 Yes 8.28 Yes No No
Logarithmic 0.366 No 2.00 Yes 8.04 Yes N/A No
Exponential 0.373 No 1.83 Yes 7.61 Yes N/A No
Power 0.403 No 1.80 Yes 7.50 Yes N/A No

Used model : Power correlation
Remark : 1) 0.75 is used to be a criteria of correlation coefficient in case of the source that operated at no more than 50% of emission limit, base on the PM CEMS correlation.

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Report No. TREL23/00048-2

g 28 13 4 a.MmnsEaIu-1uAsT A.1219 a.WTEWNELIN 38553 18120 Suitsudaasine 04/12/66
waidating AEL23/010691 Juiiasied 04 - 07/12/66
Nan1s3As1zi/ nasau Wia UTM unu (X) : 0699619
dratinei 1 édratinei 2 dratinei 3 dratiei 4 #ratiei 5 #1ativil 6
suasduaunelan s Ju/idau/il (na1) | Ju/bau/ll (nad) | Fu/dau/ll (nal) | u/idau/il (na1) | Ju/dau/tl (nal) | u/dau/il (van) PPy N—
30/11/66 30/11/66 30/11/66 30/11/66 30/11/66 30/11/66
(10:30 w. — 11:12 u.) | (11:16 u. — 11:58 u.) | (12:03 u. — 12:45 u.) | (12:50 u. — 13:32 u.) | (13:36 u. — 14:18 u.) | (14:24 u. — 15:06 u.)
Diameter m 2.59 2.59 2.59 2.59 2.59 2.59 -
Shape - Circular Circular Circular Circular Circular Circular -
Temperature (Ts) °c 133.00 134.00 145.00 145.00 144.00 146.00 -
Pressure (Ps) mmHg 753.90 753.81 753.50 752.80 752.61 751.91 -
Gas Velocity (Vs) m/s 8.26 8.35 8.49 8.42 8.40 8.48 -
Moisture (Bys) % 13.79 13.49 13.23 14.02 13.09 13.98 -
Flow Rate (Std) m’/s 27.32 27.64 27.43 26.93 27.22 27.04 -
Flow Rate (Std) m3/day 2,360,109.98 2,387,960.35 2,370,233.34 2,327,124.94 2,351,742.70 2,336,436.42 -
Oxygen (0y) % 15.72 15.74 15.63 15.38 15.50 15.51 -
Cco ppm 343.00 116.00 107.67 122.00 126.00 124.00 -
Excess Air (EA) % 295.01 297.27 288.77 251.24 258.66 260.07 -
dluazaae mg/m? 5 11 4 5 4 2 U.S.EPA Method 5
Wuazaas mg/m* 13 30 11 11 10 5 U.S.EPA Method 5

nyNgLin I

AaaMzuna (dry basis) uay Excess Oxygen 7%
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3a05235A © uliatwjudwusani 2
1599u/usn wsEnYudinusdlng (Vinnad) 31de (Tseouludiusan 1) Report No. TREL23/00048-2
g 28 13 4 a.MmnsEaIu-1uAsT A.1219 a.WTEWNELIN 38553 18120 fuidudiacine  04/12/66
waidating AEL23/010691 JuiSiased 04 - 07/12/66
Nan1s3As1zi/ nasau wWria UTM unu (X) : 0699619 wunu (Y) : 1623001 \ l
el 1 draenvil 2 fratnoii 3 dratvil 4 #ratvii 5 i
suanduauaeilsns . Ju/dau/il (van) Ju/éau/i (na1) Ju/dau/il (van) Ju/éau/i (na1) Ju/dau/il (1an) PSR N
01/12/66 01/12/66 01/12/66 01/12/66 01/12/66
(10:30 w. — 11:12 u.) | (11:20 w. — 12:02 w.) | (12:10 w. —=12:52 w.) | (13:05 w. — 13:47 w.) | (13:55 u. — 14:37 u.)
Diameter m 2.59 2.59 2.59 2.59 2.59 -
Shape - Circular Circular Circular Circular Circular -
Temperature (Ts) c 143.00 150.00 152.00 155.00 148.00 -
Pressure (Ps) mmHg 753.40 752.91 752.40 751.70 751.10 -
Gas Velocity (Vs) m/s 8.39 8.65 8.60 8.70 8.46 -
Moisture (Bys) % 13.72 13.81 12.57 13.84 14.05 -
Flow Rate (Std) m3/s 27.08 27.41 27.50 27.20 26.80 -
Flow Rate (Std) m?>/day 2,339,975.02 2,368,549.83 2,375,886.15 2,349,809.00 2,315,467.82 -
Oxygen (O5) % 15.26 15.67 14.95 15.19 15.20 - 08w =
co ppm 278.00 77.33 113.00 64.00 131.00 - 2 é g @) a
8 o -
Excess Air (EA) % 246.89 291.83 244.65 259.27 259.64 - a g S m %
© D w —+
&'l_uazaaol mg/m3 17 7 7 9 4 U.S.EPA Method 5 8 = - O =,
53805
tluazaas I mg/m? 41 19 17 22 9 U.S.EPA Method 5 mog W
> S oD N
25528
nanawia I : wamsiansi/vagay @ @0ie Std fa &n1ed1989 aanad 25 °C, Anudu 1 ussennna wia 760 dadwmasisan Lo 2 =4 2
o e
AdaMzun9 (dry basis) 3 s 3 3 =
II : wan1siAsgv/magay : &A1y Std Aa aanzaede asmgd 25 °C, Anudu 1 ussannie wia 760 fiadwasilsan § g § 0O @®
AaaMzuna (dry basis) uay Excess Oxygen 7% g w ?- o %
S o
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wsEnYudinusdlng (Vinnad) 31de (Tseouludiusan 1)

Report No. TREL23/00048-2

g 28 13 4 a.MmnsEaIu-1uAsT A.1219 a.WTEWNELIN 38553 18120 fuiisudiatine 04/12/66
uiidiatie AEL23/010691 Suithmsisd 04 — 07/12/66
Nan1s3As1zi/ nasau Wia UTM unu (X) : 0699619
daeinev 1 daeinevl 2 datinevl 3 datinev 4 daaeieil 5 fhatinei 6
suasduaunelan s Ju/idau/il (na1) | Ju/bau/ll (nad) | Fu/dau/ll (nal) | u/idau/il (na1) | Ju/dau/tl (nal) | u/dau/il (van) PP N—
02/12/66 02/12/66 02/12/66 02/12/66 02/12/66 02/12/66
(09:30 w. —10:12 w.) | (10:18 u. — 11:00 w.) | (11:05 u. — 11:47 u.) | (11:55 w. — 12:37 w.) | (12:45 u. — 13:27 w.) | (13:35 u. — 14:17 u.)
Diameter m 2.59 2.59 2.59 2.59 2.59 2.59 -
Shape - Circular Circular Circular Circular Circular Circular -
Temperature (Ts) °c 139.00 137.00 141.00 141.00 145.00 144.00 -
Pressure (Ps) mmHg 754.30 754.20 754.10 753.83 753.61 753.20 =
Gas Velocity (Vs) m/s 8.52 8.49 8.59 8.34 8.59 8.59 -
Moisture (Bys) % 13.87 13.24 14.07 13.93 13.98 14.16 -
Flow Rate (Std) m’/s 27.75 27.99 27.78 27.00 27.52 27.51 -
Flow Rate (Std) m?/day 2,397,992.24 2,418,447.95 2,399,790.97 2,332,908.84 2,377,769.83 2,377,190.40 -
Oxygen (0O;) % 15.58 15.77 15.66 15.38 15.45 15.78 =
co ppm 242.00 274.33 258.33 821.00 344.00 281.00 -
Excess Air (EA) % 284.92 298.86 290.80 269.46 275.73 300.17 -
dluazaae mg/m? 12 8 6 6 6 14 U.S.EPA Method 5
Wuazaas mg/m? 32 21 16 15 16 38 U.S.EPA Method 5

nyNgLin I

II : wan1siAsgv/magay : &A1y Std Aa aanzaede asmgd 25 °C, Anudu 1 ussannie wia 760 fiadwasilsan

AaaMzuna (dry basis) uay Excess Oxygen 7%
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viFnduduslng (vinnad) $1de (Tsenuyudiuusdand 11i9)

Report No. TREL23/00048-2

Aasi 28 %y 4 a.MINNTEAIU-UIUATY A.LU1I0 D WIEWNELUIN A.&858U3F 18120 Suitsudaatine 04/12/66
1aaidIatng AEL23/010691 fuitiesiey 04 - 07/12/66
Han1sinsizv/ nagdau Afin UTM unu (X) : 0699619
23t 1 dratinei 2 daatinei 3 daatineil 4 #2atineil 5 fatinvil 6
suandaaualing vivihe Ju/dau/il (nal) | u/dau/il (nad) | du/dau/i (nai) | du/dau/il (nal) | u/dau/il (nat) | u/wdau/il (nan) sE5mi/vasau
30/11/66 30/11/66 30/11/66 30/11/66 30/11/66 30/11/66
(10:30 w. — 11:12 w.) | (11:16u. — 11:58 w.) [ (12:03 u. — 12:45 u.) | (12:50 u. — 13:32 u.) | (13:36 u. — 14:18 u.) | (14:24 u. - 15:06 u.)
Diameter m 2.59 2.59 2.59 2.59 2.59 2.59 -
Shape - Circular Circular Circular Circular Circular Circular -
Temperature (Ts) c 133.50 140.50 142.00 141.50 143.50 144.00 -
Pressure (Ps) mmHg 753.01 752.63 752.44 751.73 751.44 750.90 -
Gas Velocity (Vs) m/s 8.19 8.26 8.26 8.25 8.29 8.34 -
Moisture (Bws) % 14.09 13.69 13.16 13.01 13.77 14.01 -
Flow Rate (Std) m’/s 26.93 26.81 26.87 26.89 26.64 26.68 -
Flow Rate (Std) m?/day 2,326,347.85 2,316,082.45 2,321,295.77 2323.097.65 2,301,966.82 2,304,978.55 -
Oxygen (0,) % 15.72 15.74 15.63 15.38 15.50 15.51 -
Cco ppm 343.00 116.00 107.67 122.00 126.00 124.00 -
Excess Air (EA) % 295.01 297.27 288.77 251.24 258.66 260.07 -
fluazaas ! mg/m? 2 2 2 7 5 6 U.S.EPA Method 5
Wuazaae mg/m® 6 6 5 16 12 14 U.S.EPA Method 5

BUEIKIA I

Asnzuvie (dry basis) uas Excess Oxygen 7%
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D aMFiATIs/naday : &a1g Std Aa aniarede aamigfl 25 °C, anudu 1 ussenna via 760 fiaduasilsan
Asnazuvie (dry basis)
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Report No. TREL23/00048-2

viFnduduslng (vinnad) $1de (Tsenuyudiuusdand 11i9)

15991/ usEn

Aasi 28 %y 4 a.MINNTEAIU-UIUATY A.LU1I0 D WIEWNELUIN A.&858U3F 18120 Suitdudatine 04/12/66
waidatine AEL23/010691 fuitsiasid 04 - 07/12/66
Han1sinsizv/ nagdau Afin UTM unu (X) : 0699619 wnu (Y) : 1623001
23t 1 #2aeinvil 2 23t 3 draeioii 4 #2atineil 5
suandaaualing vivihe Ju/wdau/il (nai) | u/bau/il (nai) | Tu/dau/il (nal) | du/dau/il (nal) | du/bau/i (1nal) sESmi/vasau
01/12/66 01/12/66 01/12/66 01/12/66 01/12/66
(10:30 u. — 11:12 w.) | (11:20 . — 12:02 w.) | (12:10 w. —12:52 u.) | (13:05 u. — 13:47 u.) | (13:55 u. — 14:37 u.)
Diameter m 2.59 2.59 2.59 2.59 2.59 -
Shape - Circular Circular Circular Circular Circular -
Temperature (Ts) °c 146.50 149.50 148.00 149.50 150.00 -
Pressure (Ps) mmHg 752.43 751.91 751.73 751.43 751.41 -
Gas Velocity (Vs) m/s 8.30 8.31 8.36 8.35 8.35 -
Moisture (Bys) % 14.05 14.03 13.05 13.86 14.03 -
Flow Rate (Std) m’/s 26.43 26.27 26.81 26.43 26.34 -
Flow Rate (Std) m?/day 2,283,836.19 2,269,310.58 2,316,661.01 2,283,284.34 2276.024.04 -
Oxygen (O) % 15.26 15.67 14.95 15.19 15.20 -
Cco ppm 278.00 77.33 113.00 64.00 131.00 -
Excess Air (EA) % 270.47 291.83 244.65 259.27 259.64 -
Wuazaas * mg/m?* 12 6 3 2 10 U.S.EPA Method 5
fluazaas mg/m? 29 16 8 6 24 U.S.EPA Method 5

D aMFiATIs/naday : &a1g Std Aa aniarede aamigfl 25 °C, anudu 1 ussenna via 760 fiaduasilsan
Asnazuvie (dry basis)

II : wansiaTe/magay : &n13e Std Aa an1vaede aangd 25 °C, mnudu 1 ussenmd wia 760 fadwaslsan

Asnzuvie (dry basis) uas Excess Oxygen 7%
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\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
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Leader in waste management and environmental laboratory
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory CEMS Analysis/Opacity data
Metrological center, SCI Eco Services Co.,Ltd Page 1 0of 5
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

Opacity data from CEMS
Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%)
30-Dec-23 30-Dec-23 30-Dec-23 30-Dec-23
11:16:00 0.91 12:03:00 0.93 12:50:00 0.99 13:36:00 1.06
11:17:00 1.04 12:04:00 0.95 12:51:00 0.96 13:37:00 1.03
11:18:00 0.96 12:05:00 0.95 12:52:00 0.96 13:38:00 1.04
11:19:00 1.07 12:06:00 0.98 12:53:00 1.1 13:39:00 1.01
11:20:00 0.94 12:07:00 0.88 12:54:00 1.08 13:40:00 0.95
11:21:00 1.07 12:08:00 0.96 12:55:00 1.06 13:41:00 1.02
11:22:00 1.09 12:09:00 1 12:56:00 1.01 13:42:00 1.01
11:23:00 1.01 :10: 0.95 12:57:00 0.99 13:43:00 1.02
11:24:00 0.97 111 0.98 12:58:00 0.85 13:44:00 0.98
11:25:00 1 12:12:00 1.06 12:59:00 0.98 13:45:00 0.92
11:26:00 0.99 12:13:00 1.09 13:00:00 1.08 13:46:00 0.99
11:27:00 1.06 12:14:00 1.11 13:01:00 1.05 13:47:00 0.9
11:28:00 1.06 12:15:00 1.02 13:02:00 1.05 13:48:00 0.99
11:29:00 1.01 12:16:00 1.04 13:03:00 0.98 13:49:00 0.95
11:30:00 1.02 12:17:00 1.09 13:04:00 1 13:50:00 1.02
11:31:00 0.94 12:18:00 0.99 13:05:00 0.96 13:51:00 1.07
11:32:00 1.04 12:19:00 0.99 13:06:00 0.98 13:52:00 1
11:33:00 0.96 12:20:00 0.9 13:07:00 0.85 13:53:00 1.03
11:34:00 1.08 12:21:00 0.86 13:08:00 0.86 13:54:00 0.97
11:35:00 1.21 12:22:00 0.81 13:09:00 0.94 13:55:00 0.88
11:36:00 1.11 12:23:00 0.99 13:10:00 0.91 13:56:00 0.91
11:37:00 1.19 12:24:00 1.02 13:11:00 0.95 13:57:00 1.05
11:38:00 1.25 12:25:00 0.89 13:12:00 0.96 13:58:00 1.05
11:39:00 1.32 12:26:00 0.95 13:13:00 0.9 13:59:00 1.02
11:40:00 1.18 127! 0.98 13:14:00 0.91 14:00:00 0.99
11:41:00 1.09 0.95 13:15:00 0.94 14:01:00 1
11:42:00 1.16 0.98 13:16:00 0.89 14:02:00 1
11:43:00 1.14 1.02 13:17:00 0.87 14:03:00 0.98
11:44:00 1.07 12:31:00 0.94 13:18:00 0.97 14:04:00 1
11:45:00 1.02 12:32:00 0.94 13:19:00 0.84 14:05:00 0.93
11:46:00 1.1 12:33:00 0.86 13:20:00 0.9 14:06:00 0.93
11:47:00 1.15 12:34:00 0.87 13:21:00 0.96 14:07:00 0.88
11:48:00 1.04 12:35:00 0.97 13:22:00 0.92 14:08:00 0.94
11:49:00 1.15 12:36:00 0.86 13:23:00 0.87 14:09:00 0.93
11:50:00 1.05 :37: 1.02 13:24:00 0.88 14:10:00 0.9
11:51:00 1.01 1.04 13:25:00 0.87 14:11:00 0.99
11:52:00 1.07 0.94 13:26:00 0.89 14:12:00 0.84
11:53:00 1.16 1.01 13:27:00 0.8 14:13:00 0.92
11:54:00 0.95 12:41:00 0.97 13:28:00 0.73 14:14:00 0.96
11:55:00 0.85 12:42:00 0.84 13:29:00 0.8 14:15:00 0.98
11:56:00 0.94 12:43:00 0.95 13:30:00 1.1 14:16:00 1.07
11:57:00 0.9 :44: 0.98 13:31:00 1.15 14:17:00 1.01
11:58:00 0.87 1.05 13:32:00 1.18 14:18:00 0.96
Average 1.05 Average 0.97 Average 0.95 Average 0.98

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%)
30-Dec-23 1-Dec-23 1-Dec-23 1-Dec-23

13:36:00 0.96 10:30:00 0.9 11:20:00 0.98 12:10:00 0.76
13:37:00 1.03 10:31:00 0.76 11:21:00 1.07 12:11:00 0.7
13:38:00 1.06 :32: 0.85 11:22:00 1 12:12:00 0.73
13:39:00 1.09 :33: 0.91 11:23:00 1.02 12:13:00 0.75
13:40:00 1 10:34:00 0.93 11:24:00 1.02 12:14:00 0.76
13:41:00 0.9 10:35:00 0.83 11:25:00 1.1 12:15:00 0.6
13:42:00 0.95 10:36:00 0.85 11:26:00 1.16 12:16:00 0.76
13:43:00 0.94 10:37:00 0.94 11:27:00 1.04 12:17:00 0.69
13:44:00 1 10:38:00 0.78 11:28:00 0.99 12:18:00 0.76
13:45:00 1.02 10:39:00 0.89 11:29:00 1.01 12:19:00 0.79
13:46:00 0.91 10:40:00 0.81 11:30:00 0.86 12:20:00 0.79
13:47:00 0.93 10:41:00 0.78 11:31:00 0.95 12:21:00 0.75
13:48:00 0.95 10:42:00 0.88 11:32:00 1 12:22:00 0.9
13:49:00 0.94 10:43:00 0.99 11:33:00 0.9 12:23:00 0.86
13:50:00 1.04 10:44:00 0.91 11:34:00 0.93 12:24:00 0.98
13:51:00 1.01 10:45:00 0.86 11:35:00 0.97 12:25:00 1.12
13:52:00 0.92 10:46:00 0.71 11:36:00 0.9 12:26:00 1.12
13:53:00 0.99 10:47:00 0.72 11:37:00 0.87 12:27:00 1.13
13:54:00 0.98 10:48:00 0.78 11:38:00 0.87 12:28:00 1.05
13:55:00 1.06 :49: 0.74 11:39:00 0.89 12:29:00 1.04
13:56:00 1.02 1.01 11:40:00 0.89 12:30:00 1.09
13:57:00 1.02 0.94 11:41:00 0.87 12:31:00 1.02
13:58:00 0.96 1 11:42:00 0.94 12:32:00 1.09
13:59:00 0.95 10:53:00 1.02 11:43:00 0.83 12:33:00 1
14:00:00 0.93 10:54:00 0.97 11:44:00 0.85 12:34:00 0.98
14:01:00 0.85 10:55:00 0.92 11:45:00 0.84 12:35:00 1.06
14:02:00 0.89 10:56:00 0.86 11:46:00 0.85 12:36:00 0.99
14:03:00 0.95 10:57:00 0.92 11:47:00 0.96 12:37:00 1.1
14:04:00 0.97 10:58:00 0.98 11:48:00 0.93 12:38:00 0.96
14:05:00 0.94 :59: 0.94 11:49:00 0.94 12:39:00 1.08
14:06:00 0.97 0.91 11:50:00 0.87 12:40:00 1.01
14:07:00 0.92 0.93 11:51:00 0.89 12:41:00 1.05
14:08:00 0.89 0.97 11:52:00 0.85 12:42:00 1.01
14:09:00 0.94 11:03:00 0.9 11:53:00 1.03 12:43:00 0.91
14:10:00 0.86 11:04:00 1.02 11:54:00 0.98 12:44:00 1.09
14:11:00 0.85 11:05:00 1.05 11:55:00 0.97 12:45:00 1.14
14:12:00 0.9 :06: 0.95 11:56:00 1 12:46:00 1.08
14:13:00 0.84 :07: 1.05 11:57:00 0.81 12:47:00 1.04
14:14:00 0.91 11:08:00 0.96 11:58:00 0.82 12:48:00 0.93
14:15:00 0.95 11:09:00 0.91 11:59:00 0.75 12:49:00 0.95
14:16:00 0.95 11:10:00 0.7 12:00:00 0.83 12:50:00 0.98
14:17:00 0.9 11:11:00 0.95 12:01:00 0.8 12:51:00 0.96
14:18:00 0.92 11:12:00 0.93 12:02:00 0.96 12:52:00 1.06
Average 0.95 Average 0.90 Average 0.93 Average 0.94

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%)
1-Dec-23 1-Dec-23 2-Dec-23 2-Dec-23

13:05:00 1.03 13:55:00 0.59 09:30:00 0.41 10:18:00 0.59
13:06:00 0.99 13:56:00 0.55 09:31:00 0.43 10:19:00 0.57
13:07:00 1.07 :57: 0.55 09:32:00 0.47 10:20:00 0.53
13:08:00 1.09 :58: 0.56 09:33:00 0.45 10:21:00 0.58
13:09:00 1.06 13:59:00 0.65 09:34:00 0.39 10:22:00 0.49
13:10:00 1.05 14:00:00 0.74 09:35:00 0.46 10:23:00 0.51
13:11:00 0.94 14:01:00 0.73 09:36:00 0.55 10:24:00 0.59
13:12:00 0.97 14:02:00 0.71 09:37:00 0.47 10:25:00 0.62
13:13:00 1.11 14:03:00 0.68 09:38:00 0.43 10:26:00 0.61
13:14:00 1.05 14:04:00 0.7 09:39:00 0.57 10:27:00 0.67
13:15:00 0.9 14:05:00 0.66 09:40:00 0.62 10:28:00 0.62
13:16:00 0.99 14:06:00 0.63 09:41:00 0.57 10:29:00 0.56
13:17:00 0.94 14:07:00 0.66 09:42:00 0.58 10:30:00 0.47
13:18:00 0.9 14:08:00 0.69 09:43:00 0.53 10:31:00 0.45
13:19:00 0.95 14:09:00 0.7 09:44:00 0.59 10:32:00 0.5
13:20:00 0.95 14:10:00 0.55 09:45:00 0.59 10:33:00 0.49
13:21:00 0.96 14:11:00 0.56 09:46:00 0.45 10:34:00 0.51
13:22:00 1.01 14:12:00 0.43 09:47:00 0.47 10:35:00 0.48
13:23:00 0.91 14:13:00 0.32 09:48:00 0.49 10:36:00 0.44
13:24:00 0.94 :14: 0.25 09:49:00 0.42 10:37:00 0.5
13:25:00 0.89 0.23 09:50:00 0.46 10:38:00 0.52
13:26:00 0.94 0.25 09:51:00 0.55 10:39:00 0.56
13:27:00 0.97 0.36 09:52:00 0.5 10:40:00 0.68
13:28:00 0.92 14:18:00 0.3 09:53:00 0.56 10:41:00 0.63
13:29:00 0.91 14:19:00 0.34 09:54:00 0.52 10:42:00 0.58
13:30:00 0.86 14:20:00 0.33 09:55:00 0.47 10:43:00 0.58
13:31:00 0.88 14:21:00 0.24 09:56:00 0.46 10:44:00 0.6
13:32:00 0.87 14:22:00 0.23 09:57:00 0.45 10:45:00 0.61
13:33:00 0.89 14:23:00 0.3 09:58:00 0.42 10:46:00 0.62
13:34:00 0.99 :24: 0.34 09:59:00 0.4 10:47:00 0.6
13:35:00 1.02 0.18 10:00:00 0.39 10:48:00 0.56
13:36:00 0.96 0.21 10:01:00 0.45 10:49:00 0.68
13:37:00 0.96 0.09 10:02:00 0.42 10:50:00 0.68
13:38:00 0.9 14:28:00 0.17 10:03:00 0.46 10:51:00 0.65
13:39:00 0.94 14:29:00 0.21 10:04:00 0.47 10:52:00 0.64
13:40:00 0.89 14:30:00 0.17 10:05:00 0.43 10:53:00 0.63
13:41:00 0.88 :31: 0.18 10:06:00 0.39 10:54:00 0.58
13:42:00 0.95 :32: 0.13 10:07:00 0.51 10:55:00 0.56
13:43:00 0.84 14:33:00 0.19 10:08:00 0.48 10:56:00 0.64
13:44:00 0.84 14:34:00 0.35 10:09:00 0.43 10:57:00 0.55
13:45:00 0.84 14:35:00 0.4 10:10:00 0.54 10:58:00 0.57
13:46:00 0.88 14:36:00 0.32 10:11:00 0.54 10:59:00 0.58
13:47:00 0.82 14:37:00 0.25 10:12:00 0.56 11:00:00 0.52
Average 0.95 Average 0.41 Average 0.48 Average 0.57

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%)
2-Dec-23 2-Dec-23 31-Mar-20

11:05:00 0.56 11:55:00 0.55 12:45:00 0.59
11:06:00 0.65 11:56:00 0.59 12:46:00 0.48
11:07:00 0.68 :57: 0.64 12:47:00 0.55
11:08:00 0.67 :58: 0.72 12:48:00 0.53
11:09:00 0.57 11:59:00 0.63 12:49:00 0.57
11:10:00 0.5 12:00:00 0.64 12:50:00 0.54
11:11:00 0.48 12:01:00 0.52 12:51:00 0.54
11:12:00 0.56 12:02:00 0.71 12:52:00 0.54
11:13:00 0.56 12:03:00 0.61 12:53:00 0.76
11:14:00 0.69 12:04:00 0.67 12:54:00 0.65
11:15:00 0.62 12:05:00 0.59 12:55:00 0.65
11:16:00 0.61 12:06:00 0.59 12:56:00 0.56
11:17:00 0.55 12:07:00 0.56 12:57:00 0.65
11:18:00 0.61 12:08:00 0.61 12:58:00 0.6
11:19:00 0.64 12:09:00 0.74 12:59:00 0.51
11:20:00 0.73 12:10:00 0.73 13:00:00 0.48
11:21:00 0.56 12:11:00 0.63 13:01:00 0.62
11:22:00 0.6 12:12:00 0.75 13:02:00 0.39
11:23:00 0.5 12:13:00 0.69 13:03:00 0.55
11:24:00 0.49 :14: 0.66 13:04:00 0.55
11:25:00 0.56 0.62 13:05:00 0.55
11:26:00 0.58 0.66 13:06:00 0.48
11:27:00 0.58 0.55 13:07:00 0.55
11:28:00 0.56 12:18:00 0.55 13:08:00 0.44
11:29:00 0.55 12:19:00 0.59 13:09:00 0.44
11:30:00 0.54 12:20:00 0.53 13:10:00 0.47
11:31:00 0.53 12:21:00 0.59 13:11:00 0.48
11:32:00 0.48 12:22:00 0.62 13:12:00 0.3
11:33:00 0.57 12:23:00 0.64 13:13:00 0.44
11:34:00 0.49 :24: 0.68 13:14:00 0.36
11:35:00 0.59 0.6 13:15:00 0.47
11:36:00 0.53 0.59 13:16:00 0.43
11:37:00 0.6 0.62 13:17:00 0.55
11:38:00 0.55 12:28:00 0.7 13:18:00 0.54
11:39:00 0.71 12:29:00 0.74 13:19:00 0.5
11:40:00 0.7 12:30:00 0.69 13:20:00 0.55
11:41:00 0.63 :31: 0.73 13:21:00 0.49
11:42:00 0.61 :32: 0.61 13:22:00 0.5
11:43:00 0.55 12:33:00 0.53 13:23:00 0.4
11:44:00 0.6 12:34:00 0.61 13:24:00 0.48
11:45:00 0.56 12:35:00 0.67 13:25:00 0.52
11:46:00 0.58 12:36:00 0.65 13:26:00 0.53
11:47:00 0.56 12:37:00 0.68 13:27:00 0.52
Average 0.58 Average 0.63 Average 0.52 Average

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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CEMS Analysis/Raw data calculation

Page 1 of 21

RM data
] Count Actual concentration (ppm at dry, actual O,)
Run Date Time .

(Min) SO, NOXx co 0, (%)

8-Nov-23 20:25 1 3.53 275.96 58.72 14.73
8-Nov-23 20:26 2 2.99 271.33 55.01 14.69
8-Nov-23 20:27 3 2.53 267.63 56.355 14.83
8-Nov-23 20:28 4 2.24 264.73 91.866 14.649
8-Nov-23 20:29 5 2.02 255.55 104.622 14.624
8-Nov-23 20:30 6 1.84 249.48 74.148 14.682
8-Nov-23 20:31 7 1.65 251.48 67.859 14.637
8-Nov-23 20:32 8 1.56 252.43 68.645 14.729
8-Nov-23 20:33 9 1.37 251.13 66.793 14.638
8-Nov-23 20:34 10 1.26 252.96 82.291 14.633
1 8-Nov-23 20:35 11 1.20 252.56 86.175 14.645
8-Nov-23 20:36 12 1.08 251.35 93.534 14.623
8-Nov-23 20:37 13 1.05 251.12 82.286 14.66
8-Nov-23 20:38 14 0.94 248.28 87.391 14.586
8-Nov-23 20:39 15 0.91 248.56 84.357 14.593
8-Nov-23 20:40 16 0.95 245.84 65.991 14.745
8-Nov-23 20:41 17 0.86 246.64 104.391 14.611
8-Nov-23 20:42 18 0.86 249.95 65.255 14.659
8-Nov-23 20:43 19 0.80 251.63 65.414 14.603
8-Nov-23 20:44 20 0.72 253.48 66.252 14.504
8-Nov-23 20:45 21 0.69 254.15 80.073 14.489
8-Nov-23 20:46 1 0.74 249.58 59.986 14.559
8-Nov-23 20:47 2 0.66 248.05 58.064 14.612
8-Nov-23 20:48 3 0.69 251.54 61.776 14.535
8-Nov-23 20:49 4 0.64 251.18 71.372 14.513
8-Nov-23 20:50 5 0.55 249.56 70.815 14.676
8-Nov-23 20:51 6 0.37 250.74 200.488 14.318
8-Nov-23 20:52 7 0.58 246.33 86.539 14.507

8-Nov-23 20:53 8 0.55 235.55 77.988 14.5
8-Nov-23 20:54 9 0.50 240.39 118.599 14.481
8-Nov-23 20:55 10 0.57 242.55 83.334 14.594
2 8-Nov-23 20:56 11 0.49 243.13 61.588 14.551
8-Nov-23 20:57 12 0.54 247.39 64.496 14.456
8-Nov-23 20:58 13 0.46 248.61 70.108 14.52
8-Nov-23 20:59 14 0.51 248.33 67.652 14.632
8-Nov-23 21:00 15 0.53 246.82 60.658 14.621
8-Nov-23 21:01 16 0.36 247.71 152.313 14.494
8-Nov-23 21:02 17 0.45 250.11 102 14.448
8-Nov-23 21:03 18 0.45 243.87 100.858 14.601
8-Nov-23 21:04 19 0.60 242.76 66.3 14.674
8-Nov-23 21:05 20 0.50 244.76 65.063 14.622
8-Nov-23 21:06 21 0.35 254.83 71.906 14.427
8-Nov-23 21:07 1 0.35 254.98 88.383 14.475
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8-Nov-23 21:08 2 0.35 245.15 81.068 14.425
8-Nov-23 21:09 3 0.39 237.95 67.491 14.508
8-Nov-23 21:10 4 0.39 234.68 67.719 14.489
8-Nov-23 21:11 5 0.34 236.16 81.605 14.51
8-Nov-23 21:12 6 0.33 235.52 74.992 14.372
8-Nov-23 21:13 7 0.37 232.68 76.361 14.419
8-Nov-23 21:14 8 0.40 231.36 69.859 14.557
8-Nov-23 21:15 9 0.45 232.33 62.867 14.624
8-Nov-23 21:16 10 0.48 237.93 60.897 14.556
3 8-Nov-23 21:17 11 0.48 244.56 64.033 14.542
8-Nov-23 21:18 12 0.43 250.41 79.241 14.556
8-Nov-23 21:19 13 0.40 254.83 112.741 14.587
8-Nov-23 21:20 14 0.42 255.97 92.349 14.5
8-Nov-23 21:21 15 0.44 254.26 62.216 14.569
8-Nov-23 21:22 16 0.43 253.09 63.539 14.536
8-Nov-23 21:23 17 0.41 254.37 78.493 14.605
8-Nov-23 21:24 18 0.42 254.78 72.349 14.602
8-Nov-23 21:25 19 0.38 253.98 140.938 14.485
8-Nov-23 21:26 20 0.35 251.06 96.104 14.429
8-Nov-23 21:27 21 0.34 251.00 69.558 14.552
8-Nov-23 21:28 1 0.34 250.26 61.668 14.42
8-Nov-23 21:29 2 0.43 247.03 64.83 14.518
8-Nov-23 21:30 3 0.37 245.15 65.409 14.442
8-Nov-23 21:31 4 0.35 251.21 72.338 14.452
8-Nov-23 21:32 5 0.42 253.26 69.183 14.499
8-Nov-23 21:33 6 0.35 250.90 63.989 14.407
8-Nov-23 21:34 7 0.34 252.78 77.948 14.439
8-Nov-23 21:35 8 0.32 253.26 71.097 14.427
8-Nov-23 21:36 9 0.37 250.58 74.043 14.429
8-Nov-23 21:37 10 0.39 249.09 68.13 14.423
4 8-Nov-23 21:38 11 0.39 249.68 68.818 14.394
8-Nov-23 21:39 12 0.37 253.23 66.425 14.421
8-Nov-23 21:40 13 0.37 254.15 67.557 14.418
8-Nov-23 21:41 14 0.37 253.32 61.787 14.396
8-Nov-23 21:42 15 0.39 251.83 69.043 14.508
8-Nov-23 21:43 16 0.37 253.54 59.252 14.538
8-Nov-23 21:44 17 0.36 256.14 60.948 14.44
8-Nov-23 21:45 18 0.33 257.27 58.812 14.363
8-Nov-23 21:46 19 0.37 254.15 65.726 14.38
8-Nov-23 21:47 20 0.33 252.63 65.014 14.398
8-Nov-23 21:48 21 0.25 251.95 69.205 14.488
8-Nov-23 21:49 1 0.31 250.13 66.515 14.563
8-Nov-23 21:50 2 0.30 242.87 73.704 14.905
8-Nov-23 21:51 3 0.15 239.23 95.285 14.676
8-Nov-23 21:52 4 0.36 237.28 83.515 14.712
8-Nov-23 21:53 5 0.36 225.20 71.216 14.772
8-Nov-23 21:54 6 0.34 231.05 120.883 14.707
8-Nov-23 21:55 7 0.39 236.99 69.314 14.78
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8-Nov-23 21:56 0.38 241.59 62.136 14.733
8-Nov-23 21:57 9 0.40 245.88 61.131 14.754
8-Nov-23 21:58 10 0.40 249.83 58.349 14.737
5 8-Nov-23 21:59 11 0.39 252.84 59.313 14.813
8-Nov-23 22:00 12 0.41 254.77 62.546 14.757
8-Nov-23 22:01 13 0.57 255.30 195.712 14.803
8-Nov-23 22:02 14 111 257.34 110.329 14.804
8-Nov-23 22:03 15 0.92 262.93 120.101 14.7
8-Nov-23 22:04 16 0.76 265.08 129.834 14.717
8-Nov-23 22:05 17 0.63 260.33 64.399 14.759
8-Nov-23 22:06 18 0.57 261.40 62.82 14.662
8-Nov-23 22:07 19 0.52 259.46 60.783 14.816
8-Nov-23 22:08 20 0.48 255.93 58.778 14.767
8-Nov-23 22:09 21 0.44 254.13 67.09 14.808
8-Nov-23 22:10 1 0.38 251.83 75.011 14.773
8-Nov-23 22:11 2 0.39 250.32 62.93 14.744
8-Nov-23 22:12 3 0.41 246.73 62.062 14.582
8-Nov-23 22:13 4 0.32 246.29 62.179 14.852
8-Nov-23 22:14 5 0.31 245.48 78.718 15.033
8-Nov-23 22:15 6 0.29 240.56 84.103 14.994
8-Nov-23 22:16 7 0.30 234.10 59.396 14.991
8-Nov-23 22:17 8 0.35 231.08 53.397 15.003
8-Nov-23 22:18 9 0.29 228.88 54.904 14.94
8-Nov-23 22:19 10 0.28 232.25 76.727 15.079
6 8-Nov-23 22:20 11 0.33 231.65 134.632 14.959
8-Nov-23 22:21 12 0.44 229.29 68.683 14.994
8-Nov-23 22:22 13 0.34 229.50 63.741 14.984
8-Nov-23 22:23 14 0.33 232.66 96.311 15.28
8-Nov-23 22:24 15 0.27 231.56 69.863 15.384
8-Nov-23 22:25 16 0.25 230.04 61.892 15.344
8-Nov-23 22:26 17 0.26 225.85 52.226 15.325
8-Nov-23 22:27 18 0.20 221.42 60.456 15.283
8-Nov-23 22:28 19 0.30 218.88 62.412 15.289
8-Nov-23 22:29 20 0.31 214.79 57.003 15.182
8-Nov-23 22:30 21 0.33 218.43 59.594 15.128
8-Nov-23 22:31 1 0.30 223.32 58.728 15.186
8-Nov-23 22:32 2 0.34 225.95 53.541 15.404
8-Nov-23 22:33 3 0.30 227.98 53.999 15.434
8-Nov-23 22:34 4 0.34 231.02 54.105 15.442
8-Nov-23 22:35 5 0.30 230.93 127.627 15.364
8-Nov-23 22:36 6 0.43 232.30 79.623 15.45
8-Nov-23 22:37 7 0.41 232.09 49.366 15.469
8-Nov-23 22:38 8 0.41 236.47 50.931 15.404
8-Nov-23 22:39 9 0.39 238.94 53.835 15.459
8-Nov-23 22:40 10 0.35 240.63 54.328 15.379
7 8-Nov-23 22:41 11 0.34 238.57 54.751 15.36
8-Nov-23 22:42 12 0.35 238.00 49.725 15.442
8-Nov-23 22:43 13 0.36 237.85 52.793 15.427
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8-Nov-23 22:44 14 0.37 237.48 50.265 15.447
8-Nov-23 22:45 15 0.40 236.87 47.256 15.461
8-Nov-23 22:46 16 0.34 240.23 50.573 15.385
8-Nov-23 22:47 17 0.35 242.77 50.24 15.512
8-Nov-23 22:48 18 0.32 242.15 49.204 15.345
8-Nov-23 22:49 19 0.36 240.78 53.483 15.411
8-Nov-23 22:50 20 0.32 238.02 67.801 15.331
8-Nov-23 22:51 21 0.29 238.97 57.935 15.338
8-Nov-23 22:52 1 0.24 238.08 59.667 15.193
8-Nov-23 22:53 2 0.21 235.88 82.032 15.155
8-Nov-23 22:54 3 0.13 230.13 102.873 15.068
8-Nov-23 22:55 4 0.08 225.09 71.496 15.192
8-Nov-23 22:56 5 0.04 218.00 78.822 14.941
8-Nov-23 22:57 6 0.11 210.15 75.255 14.981
8-Nov-23 22:58 7 0.13 199.26 74.235 15.051
8-Nov-23 22:59 8 0.13 198.87 67.331 15.007
8-Nov-23 23:00 9 0.08 200.98 81.805 14.908
8-Nov-23 23:01 10 0.08 200.70 128.353 14.956
8 8-Nov-23 23:02 11 0.14 198.56 78.846 14.996
8-Nov-23 23:03 12 0.17 198.83 71.489 15.005
8-Nov-23 23:04 13 0.15 201.58 78.712 14.885
8-Nov-23 23:05 14 0.18 205.68 73.332 15.033
8-Nov-23 23:06 15 0.16 209.27 71.354 15.042
8-Nov-23 23:07 16 0.27 212.96 64.354 15.057
8-Nov-23 23:08 17 0.27 212.35 73.764 15.13
8-Nov-23 23:09 18 0.16 218.74 192.666 15.244
8-Nov-23 23:10 19 0.29 224.81 139.432 14.953
8-Nov-23 23:11 20 0.37 221.30 82.786 15.001
8-Nov-23 23:12 21 0.34 215.48 70.272 15.038
8-Nov-23 23:13 1 0.33 215.89 66.979 15.059
8-Nov-23 23:14 2 0.30 215.49 77.806 15.032
8-Nov-23 23:15 3 0.32 216.15 67.802 15.105
8-Nov-23 23:16 4 0.24 215.08 66.444 15.145
8-Nov-23 23:17 5 0.23 215.41 93.206 15.067
8-Nov-23 23:18 6 0.26 212.87 70.15 15.152
8-Nov-23 23:19 7 0.16 211.43 72.195 15.167
8-Nov-23 23:20 8 0.13 212.29 74.976 15.142
8-Nov-23 23:21 9 0.19 206.79 81.896 15.099
8-Nov-23 23:22 10 0.18 202.62 72.263 15.146
9 8-Nov-23 23:23 11 0.21 202.93 73.159 15.229
8-Nov-23 23:24 12 0.21 205.53 64.377 15.154
8-Nov-23 23:25 13 0.23 207.86 59.188 15.145
8-Nov-23 23:26 14 0.27 209.22 59.534 15.14
8-Nov-23 23:27 15 0.26 212.32 102.77 15.056
8-Nov-23 23:28 16 0.32 216.95 67.468 15.124
8-Nov-23 23:29 17 0.25 219.89 54.509 14.996
8-Nov-23 23:30 18 0.21 226.61 62.281 14.967
8-Nov-23 23:31 19 0.24 225.91 60.398 15.083
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8-Nov-23 23:32 20 0.18 223.95 78.749 14.917
8-Nov-23 23:33 21 0.18 221.92 70.493 14.784
8-Nov-23 23:34 1 0.16 219.07 104.071 14.827
8-Nov-23 23:35 2 0.17 215.89 86.376 14.861
8-Nov-23 23:36 3 0.16 214.54 61.641 14.811
8-Nov-23 23:37 4 0.12 213.07 84.437 14.79
8-Nov-23 23:38 5 0.14 211.02 68.273 14.849
8-Nov-23 23:39 6 0.13 208.08 66.649 14.806
8-Nov-23 23:40 7 0.07 206.31 82.543 14.716
8-Nov-23 23:41 8 0.10 204.35 112.425 14.833
8-Nov-23 23:42 9 0.09 201.98 70.469 14.753
8-Nov-23 23:43 10 0.08 200.47 73.017 14.815
10 8-Nov-23 23:44 11 0.09 198.30 70.457 14.828
8-Nov-23 23:45 12 0.12 196.17 65.78 14.908
8-Nov-23 23:46 13 0.08 196.79 67.013 14.885
8-Nov-23 23:47 14 0.12 196.90 66.264 14.968
8-Nov-23 23:48 15 0.10 195.73 68.616 14.853
8-Nov-23 23:49 16 0.12 197.33 115.076 14.948
8-Nov-23 23:50 17 0.13 197.61 71.339 14.938
8-Nov-23 23:51 18 0.12 200.72 66.871 14.947
8-Nov-23 23:52 19 0.12 201.56 65.826 14.965
8-Nov-23 23:53 20 0.21 202.34 57.934 15.075
8-Nov-23 23:54 21 0.18 202.46 55.844 15.075
8-Nov-23 23:55 1 0.22 208.24 61.504 15.058
8-Nov-23 23:56 2 0.17 212.20 67.575 14.991
8-Nov-23 23:57 3 0.20 215.08 56.757 15.075
8-Nov-23 23:58 4 0.23 215.71 60.879 15.122
8-Nov-23 23:59 5 0.23 218.64 56.277 15.137
9-Nov-23 0:00 6 0.20 220.64 58.909 15.063
9-Nov-23 0:01 7 0.20 223.09 59.677 15.041
9-Nov-23 0:02 8 0.21 222.34 58.292 15.075
9-Nov-23 0:03 9 0.18 222.54 58.871 15.135
9-Nov-23 0:04 10 0.16 221.98 58.748 15.004
11 9-Nov-23 0:05 11 0.20 221.71 60.773 15.099
9-Nov-23 0:06 12 0.25 218.73 59.923 15.119
9-Nov-23 0:07 13 0.24 222.39 62.792 15.15
9-Nov-23 0:08 14 0.22 225.73 59.471 14.981
9-Nov-23 0:09 15 0.24 226.99 58.693 15.084
9-Nov-23 0:10 16 0.23 226.73 64.197 15.058
9-Nov-23 0:11 17 0.23 230.33 60.899 15.109
9-Nov-23 0:12 18 0.21 23041 61.302 15.07
9-Nov-23 0:13 19 0.29 230.53 63.404 15.067
9-Nov-23 0:14 20 0.28 229.62 60.074 15.162
9-Nov-23 0:15 21 0.24 231.70 57.454 15.218
9-Nov-23 0:16 1 0.26 234.38 55.545 15.206
9-Nov-23 0:17 2 0.24 233.58 55.235 15.231
9-Nov-23 0:18 3 0.23 233.97 56.836 15.172
9-Nov-23 0:19 4 0.22 233.45 54.016 15.263
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9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23
9-Nov-23

0:20
0:21
0:22
0:23
0:24
0:25
0:26
0:27
0:28
0:29
0:30
0:31
0:32
0:33
0:34
0:35
0:36
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5 0.23
6 0.22
7 0.21
8 0.20
9 0.19
10 0.19
11 0.19
12 0.14
13 0.11
14 0.14
15 0.16
16 0.19
17 0.19
18 0.19
19 0.19
20 0.21
21 0.20

231.19
230.08
231.15
229.75
229.40
227.28
223.92
222.49
221.75
219.39
214.65
213.38
215.01
215.44
215.18
216.96
220.86

55.184
53.793
53.396
52.608
55.691
60.173
55.364
52.148
52.358
51.775
49.369
48.953
50.533
52.668
53.895
51.87
54.295
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15.28
15.276
15.309
15.376

15.28
15.402
15.423
15.488
15.377
15.418
15.438
15.451
15.329
15.204
15.226
15.229
15.177
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