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Sampling Procedure.

Plant: 11770 N> DIA'TH DY
Plant ID: 510133 nn-a ‘or
City: 7nyn N1 yyp
Sampling Date: 06/08/2019
Stack Name D' 173 MN NANK
Stack ID Number:
Hazard Sampled:
Analytical lab
Hazard Sampling Method Analytical Method Analytical Lab Accreditation Sample number Blank number
1ISO 17025
o'p'in EPA5 (nmonaa) EPAS LSRI + 5-5215 | @
mno> TOC EPA 25A EPA 25A (FID) LSRI P
NOx IS 5097 part 7.4 (EPA 7D) EPA 7D (IC) Aminolab + 358/0608/1/4 KMnO4+NaOH 04-08
co EPA 10 (1770 n'pw) EPA 10 (IR) LSRI e ——
(+) ndnona n1'n nr'7arn (=) NdNoN2 MR NT'ARN®
Sampling Site:
TRAVERS POINTS : 12
Sampling Train: DGMit 588461
P. TUBE# AT7850
CONSEL# 505017
TERMOC# 120-03-13
Run No.: 4
FUEL: i)
Filter No.: 5-5215
Stack Diameter: 40 cm Measured
Stack Cross Area: 0.126 m2 = 1.353 ft2 Calculated
Nipple "A" Length: 0cm Measured
Stack Height 7om
Amb Temp. 302 c
Amb RH 47.7 %
Amb Press 981 mbar
Downstream 3 Diameter
Upstream >2 Diameter

Number of sampling port:

TOC NOX CO 06.08.19 0'/7n nSAwa 01l 73 10N NANK 1970
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#) STACK GAS VELOCITY PROFILE (according to IS 5097 part 1(EPA Method 1) and

EPA Method 2).

Traverse | Fraction | Traverse InStack Delta Square Instack
Point of Stack Point Tempe- Pi Root of Static Yaw
ID Location rature (measured) Delta Pi Pressure angle
No. %/100 cm oF in. H20 | (in. H20)"? | in. H20 0
Sampling Port A 5
1 0.021 1.3 1319 0.010 0.10 -0.04 15.0
2 0.067 2.7 1321 0.010 0.10 -0.04 10.0
3 0.118 4.7 1323 0.015 0.12 -0.04 12.0
4 0.177 7.1 1322 0.015 0.12 -0.04 11.0
5 0.250 10.0 1325 0.015 0.12 -0.04 11.0
6 0.356 14.2 1324 0.020 0.14 -0.04 13.0
7 0.644 25.8 1325 0.020 0.14 -0.04 15.0
8 0.750 30.0 1325 0.020 0.14 -0.04 12.0
9 0.823 32.9 1326 0.015 0.12 -0.04 14.0
10 0.882 35.3 1324 0.015 0.12 -0.04 10.0
11 0.933 37.3 1325 0.010 0.10 -0.04 11.0
12 0.979 38.7 1325 0.010 0.10 -0.04 11.0
Sampling Port A urn
1 0.021 1.3 1319 0.010 0.10 -0.04 15.0
2 0.067 2.7 1321 0.010 0.10 -0.04 10.0
3 0.118 4.7 1323 0.015 0.12 -0.04 12.0
4 0.177 7.1 1322 0.015 0.12 -0.04 11.0
5 0.250 10.0 1325 0.015 0.12 -0.04 11.0
6 0.356 14.2 1324 0.020 0.14 -0.04 13.0
7 0.644 25.8 1325 0.020 0.14 -0.04 15.0
8 0.750 30.0 1325 0.020 0.14 -0.04 12.0
9 0.823 32.9 1326 0.015 0.12 -0.04 14.0
10 0.882 35.3 1324 0.015 0.12 -0.04 10.0
11 0.933 37.3 1325 0.010 0.10 -0.04 11.0
12 0.979 38.7 1325 0.010 0.10 -0.04 12.0
Average | -----m | cmeeee- 1323.67 0.01 0.12 -0.04 12.1

Remarks: 1. Traverse Points Locations were Measured from the Nipple Ends.
TOC NOX CO 06.08.19 n''i77n noMwA D' 7' MAN NANK 11770
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PRELIMINARY CALCULATIONS.

Barometric Pressure (Pbar):........................... 735.75 mmHg = 28.97 in. Hg Measured
InStack Static Pressure (Pg):................... -0.07 mm Hg = -0.003 in. Hg Measured
InStack Absolute Pressure (Pso):.................. 735.68 mm Hg = 28.96 in. Hg Calculated
Gas Temperature in the DGM (Tmo):............... 86.36 °F 546 oR Calculated
InStack Gas Temperature (TS0):...................... 1323.7 o F = 1784 oR Calculated
Dry Gas Molecular Weight (Md):...................... 29.4 g/Mole Assumed
Water Content in the Gas Stream (Bwso):......... 0.040 Mole Parts Assumed
Wet Gas Molecular Weight (Mso):................... 28.97 g/Mole Calculated
Optimal Nozzle Diameter (Dn Opt.):................. 0.813 in. = 20.7 mm Calculated
Stack Gas Velocity (VS0):.......c....ccveeeiernaaiin, 12.53 ft/sec = 3.82 m/sec Calculated
Stack Gas Flowrate (Stack Cond., Qao)............ 61,035 acf/Hr = 1,728 acm/Hr  Calculated
Stack Gas Flowrate (St-d Cond., Qso).............. 15,646 dscf/Hr = 443 dscr/Hr  Calculated
Sampling Nozzle Selection and "K" Calculations.
Sampling Hazard Nozzle Nozzle Nozzle Nozzle Nozzle | Calculated
System Sampled ID Diameter Diameter Cross Cross K Factor
Number Section Section
Area Area
No. No. in. mm ft2 mm*"2
505017 n'2'g'n 18 0.7500 19.05 0.0030664 | 284.9 104.78

Dn Opt=SQRT(0.0018/(1-Bwso)*SQRT(Tso*Mso/Pso(in.Hg))/Average(Root of Delta Pi)

4 0NN AviI?wa nozzle n VI NP'TA NYXIA

4 NI ANIT NPT NYX

Sampling System No.: 505017

0.840 calibrated
0.978 calibrated

1.933 calibrated

02 11N |¥xnn TINX 10.61
71N CO2 1inx 6.28
71m CO ppm 227.58

TOC NOX CO 06.08.19 n'j'i77n nowa D'l 173 AN NANK [1770 15 qinn 8 Tiny
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#) Combustion Gases Measurements (Gas Analyser).

DevViCe:.......ccconverrnraan. SPRINT V2 (2)
Beginning:................... 15:53
No. 0, (%V) CO2 (%V) CO (ppm) SO2 (ppm)| NO (ppm) | NO2 (ppm)| NOx as NO2 (ppm)
Calculated Calculated
1 11.90 3.50
2 9.70 6.60
3 10.70 6.50
4 10.20 6.70
5 11.00 6.50
6 10.30 6.60
7 9.50 6.70
8 10.80 6.40
9 11.00 6.50
10 11.40 6.50
11 11.20 6.40
12 9.60 6.50
Average: 10.61 6.28 227.6
0,(%) for
normalization 10.61
co SO, NO NO, NOx
(mg/scm) (mg/scm) (ma/scm) | (mg/scm) | (mg/scm)
Concentration at
0’c 284.48
Emission Rate 0.125

#) Real Stack Gas Dry Molecular Weight, Calculated, According to EPA Method 3:

Md real = 29.43 g/Mole
0,
02(%) for 10.61
normalization
0,(%) real 10.61
Factor 1.00
CO (mg/scm) -
Normalized 284.48
LOD Analytical (mg/scm) - ABB 0.25

TOC NOX CO 06.08.19 o'p'77n no"wA DI 7' 1IN NANK 1770
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Begin end
Sampling| Sampling | Sampling| Stack Gas Delta Square Delta H Delta H Gas Vol. D.G.Meter Vacuum Probe Filter Last.Imp.
Point Point Time Temp. Pi Root of | Calculated Real Sampled Temp. In the Temp. Temp. | Gas.Temp.| mon wnpm mavn
Location Tst Delta Pi Vm Tdgm S. Train Tpr T Timp e
No. cm min oF inch H20 | (in. H20)? | inch H20 | inch H20 acf oF in. Hg oF oF oF
Sampling Port A 493.00 |<--- Beginning 7
1 1.3 2 1357 0.010 0.100 1.05 1.10 4941 82 3.0 254 257 61
2 2.7 2 1355 0.010 0.100 1.05 1.10 495.3 82 3.0 254 256 62
3 4.7 2 1356 0.015 0.122 1.57 1.60 496.7 83 35 253 256 58
4 7.1 2 1358 0.015 0.122 1.57 1.60 498.0 83 3.5 255 256 58
5 10.0 2 1359 0.015 0.122 1.57 1.60 499.4 83 35 253 255 59
6 14.2 2 1356 0.020 0.141 2.10 2.10 501.0 84 4.1 256 258 59
7 25.8 2 1352 0.020 0.141 2.10 2.10 502.6 84 4.1 254 258 59
8 30.0 2 1354 0.020 0.141 2.10 2.10 504.2 85 4.2 255 257 60
9 32.9 2 1358 0.015 0.122 1.57 1.60 505.6 85 35 252 255 61
10 35.3 2 1357 0.015 0.122 1.57 1.60 507.0 85 3.6 254 256 62
11 37.3 2 1353 0.010 0.100 1.05 1.00 508.1 86 3.0 253 257 63
12 38.7 2 1352 0.010 0.100 1.05 1.00 509.2 87 3.0 256 258 63
Sampling Port A I
1 1.3 2 1359 0.010 0.100 1.05 1.10 510.4 87 3.0 256 258 64
2 2.7 2 1358 0.010 0.100 1.05 1.10 511.6 88 3.1 254 256 65
3 4.7 2 1355 0.015 0.122 1.57 1.60 513.0 88 3.5 255 258 65
4 71 2 1354 0.015 0.122 1.57 1.60 514.4 89 35 252 254 63
5 10.0 2 1356 0.015 0.122 1.57 1.60 515.8 90 3.6 253 256 62
6 14.2 2 1357 0.020 0.141 2.10 2.10 517.4 90 4.1 256 257 61
7 25.8 2 1357 0.020 0.141 2.10 2.10 519.0 91 4.1 254 256 62
8 30.0 2 1355 0.020 0.141 2.10 2.10 520.6 91 4.2 255 257 64
9 32.9 2 1354 0.015 0.122 1.57 1.60 522.0 92 3.6 255 257 65
10 35.3 2 1353 0.015 0.122 1.57 1.60 523.4 93 3.6 254 256 65
11 37.3 2 1357 0.010 0.100 1.05 1.00 524.5 93 3.2 252 255 65
12 38.7 2 1359 0.010 0.100 1.05 1.00 526.0 94 3.2 255 257 65 n9T NP TAA YN7 NN
526.00 |<---- Ending 8 Inch Hg
48 1355.9 0.015 0.120 1.528 1.542 33.00 87.3 3.53 254.2 256.5 62.1
Total @ Average Average Average Average Average Total Average Average Average Average Average
TOC NOX CO 06.08.19 nrz'2n n9MWA DI 172 VWIN AN |10 100.53 ... (%) TR 2 (1) DPOXTIT'R
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Measurements in the Laboratory.

200 m/
225 mi
200 ¢
204 ¢
0.00120 ¢
0.32426 ¢
0.32781 ¢
0.00000 ¢
Volume of Total Water Collected :[VWC+VWCG]...........ovvnieeeeeeiinnnnne 29 ml
Weight of Total Dust Collected:[Wd].............ceeeeeeerinnnnns 0.00475 g
Necessary Calculations.
Average Pressure in Sampling Train (Pm):................... 29.08 in. Hg = 738.6 mm Hg
28.96 in. Hg = 735.6 mm Hg
1815.9 or = 1355.9 oF
33.00 acf
28.19 dscf = 0.80 dscm Vm(std)=VmYPmTstd/PstdTm
1.272 dscf Vwe(STD)+Vwsg(std)=0.04385*(Vf-Vi)imp+0.04394*(Wsgf-Wsgi)
0.043 Bws=[Vwc(std)+Vwsg(std)]/[Vwc(std)+Vwsg(std)+Vmstd]
29.43 g/Mole Md=0.44(%c02)+0.32(%02)+0.28(%N2+%CO)
28.94 g/Mole Ms=Md(1-Bws)+18Bws
EPA-5 Method Final Results.
Average Stack Gas VelOCItY:[VS]..........cveeveeeereeeseessreeeeessiseesssesisnnns 12.7 ft/sec = 3.86 m/sec Vs=KpCp(AP"[(Ts/PsMs)"]
Stack Gas Flowrate (Stack Conditions):[Qa]..............c.cccvcevermeereeennn 1,745 acm/Hr Qa=A.V:3600
Stack Gas Flowrate (Standard Conditions):[QStd].............ccoeerreeerereenennens 437.89 dscm/Hr 15,464.05 dsct/hour  Qstd= 3600sec/hr(1-Bws)VsA(Tstd/Ts)(Ps/Pstd)
Total Dust Instack Conc-n (St-d Cond-s, 0 oC):. 0.17 mg/dscf
Total Dust Instack Conc-n (St-d Cond-s, 0 0C),:..........cceereeuueeeees wvvneereesnssesnnnnnnn 5.95 mg/dscm  C(std)=Wd/Vm(std)*1000
Total Dust Instack Conc-n ,Norm-d to 02%:(Cn std)................... 10.61 5.95 mg/dscm  Cn(std)=Cstd*(21-%02 normal)/(21-%02 real)
LOD Analytical (M@/ASM3)..........cccuieriicecirireiieinsieieicnneaeeees e 1.25
Total Dust Mass Emission Rate:(q)............ccceeeeeeeeeesseeseereeennennenns 2.61 g/Hr q=C(std)*Q(std)/1000
ISOKINETICS Of the Sampling:[I]............ccevevevevereserererarsrsssessrn 100.53 %

1%=0.10136*Ts*Vm(std)/(Ps*Vs*An*(1-Bws))/(s. time)

TOC NOX CO 06.08.19 n'jz'77n N9 WA DI ') IN NANK 1970 15 3nn 11 Ty



GAS SAMPLING IS 5097 EPA 7.4:

Beginning Time 15:57
Ending Time 16:45
ple no. 358/0608/1/4
Initial (ml) Final (ml) Total (ml)
KMnO4+NaOH ml 600 600 0
Silica gel gr 200 200 0
Time 15:57 16:45 48.00
LPM 0.418
Vost Vol L 20.054
\Vost temp 30 oC 86 oF
Probe temp 121.11 oC 250 oF
Vost no# 1302008
Vost Y factor 0.967
\Vost std V L 16.98
Instack
Concentr-n
Substance sampling Sample Sampling Sampling Gas Volume Content in instack LoQ LOD -7 'm1n emission
Sampled method No. Flowrate Time V (std) the Sample conc.NO2 10.6 rate
Lpm min L mcg mg/dsm3 mg/dsm3 mg/dsm3 mg/dsm3 kg/hour
NOx IS 5097 part 7.4 (EPA 7D) 358/0608/1/4 0.418 48 16.98 3,850.0 168.2 30.6 9.2 168.2 0.07
CNO2 = [m/Vstd]* [MwNO2/MwNO3] - NOy n 11>1 2Iw'n NNOI LOD Analytical (mg/L) 0.3
Vstd=K1*Y*Vm*[Pm/Tm] NO, 9"y awinn LOQ Analytical (mg/L) 1
K1=16.44 °R/in.Hg | 700 (ml) 'o10n nomnn n9|

Tm (R%=
Pm (inHg)=

TOC NOX CO 06.08.19 n'i'77n no"wa D' 171 MIN NANK (1770

546.00
29.08
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#) TOC Mesurement: EPA 25A

F1
Device: SICK1
Logger Number
Beginning Time: 15:50
Ending Time: 16:20
Measurement No. Sampling time TOC Sampling time TOC Remarks
(hh:zmm) ppm - wb (hh:mm) ppm - wb
1 15:50 5.1
2 15:51 4.0
3 15:52 3.6
4 15:53 4.1
5 15:54 3.3
6 15:55 2.9
7 15:56 2.8
8 15:57 2.7
9 15:58 0.0
10 15:59 1.0
11 16:00 2.0
12 16:01 0.0
13 16:02 0.0
14 16:03 2.0
15 16:04 1.0
16 16:05 1.0
17 16:06 1.0
18 16:07 0.0
19 16:08 0.0
20 16:09 0.0
21 16:10 2.9
22 16:11 1.0
23 16:12 2.0
24 16:13 2.0
25 16:14 2.0
26 16:15 3.0
27 16:16 2.0
28 16:17 1.0
29 16:18 0.0
30 16:19 0.0
31 16:20 0.0
Average: 1.7
TOC as Carbon
(mg/dscm) 0 °C 284 LOQ (PPM) 0.1
Emission Rate (kg/H 0.001
g/Hour) LOQ (mg/dscm) 0.17

Calibration test, Linearity & Response time

|gas: |Propane |
Before sampling
Real Conc. Measured Conc. deviation (%)
Ultra Zero 0.0 0 0
High Conc. (ppm): 85.2 85.0 -0.2
Medium Conc. (ppm): 50.8 51.0 0.4
Low Conc. (ppm): 30.2 30.0 -0.7
(Permissible deviation 5%)

After sampling After sampling

Measured Conc. |Measured Conc.

before sampling |after sampling deviation (ppm)
Ultra Zero 0.0 0.0 0.0
Medium Conc. (ppm): 51.0 51.0 0.0

(Permissible deviation 3
ppm from span)

Respone time (Ultra zero --> High Conc.)

Second
First mesurment: 11.0
Second mesuement: 12.0
Third mesurment: 12.0
Average: 11.7

Formula

TOC carbon (mg/dscm) 0 °C = TOC av. propane (ppm)*(Mw carbon * 3)/22.4/(1-BWS)

TOC NOX CO 06.08.19 n'j7'77n n9owa D'l '3 N NANK [1770
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:0IY'N VIN'S 1901

Qa - hanx 'Nana nj'oo

Vs A
m/sec m2
|Qa= 1,745 acm/Hr | 3.86 0.13

Qa=A*V*3600

Qstd - (0*'vVITIVO D'XIN) NAINKA WA TA YW NYXINN AP'90

md - nu™oN 'Ta Y war NIEIn 1pwn

C0% Cco N2 %02 %C0O2
ppm/10*4 | ppm  [100-%C0O-%02-%CO| %V %V
0.02 227.58 83.09 10.61 6.28

[Md= 29.43 g/Mole
Md=0.44(%C02)+0.32(%02)+0.28(%N2+%CO)

Ts Pstd Ps Tstd A Vs Bws
R° in.Hg in.Hg R° ft2 ft/sec
1815.875 29.92 28.96 492 1.35 12.66 0.04
|Qstd= 437.89 dscm/Hr 15,464.05 dscf/hou

Qstd= 3600sec/hr(1-Bws)VsA(Tstd/Ts)(Ps/Pstd)

1- N2'TA2 NI'VIRIT'X TINK

Ms - av'79n '12 7w 2101 2IR'Nn Ypwn

Bws Md

0.04 29.43

[Ms= 28.94 g/Mole |
Ms=Md(1-Bws)+18Bws

Bws An Vs Ps Vm(std) Ts
ft2 ft/sec in.Hg scf R®
0.04 0.00307 12.66 28.96 28.19 1815.875

= 100.53 %
T%=0.10136"Ts"Vm(std)/(Ps Vs An*(1-Bws))/(s. time)

Dn(opt) - "m'uoixn 1N W0VIR AUWN

D"'2'9N'X2 1I90XIY DN N9

Average(Root of Delta Pi) Pso Mso Tso Bwso
(in. H,0)" in.Hg | g/Mole oR Mole Parts
0.12 28.96 28.97 1784 0.0400
|Dn Opt=_ 0.813354 in. = 20.6591885 mm

Dn Opt=SQRT(0.0018/(1-Bwso)*SQRT(Tso*Mso/Pso(in.Hg))/Average(Root of Delta Pi)

Cstd - pmpn 0'Xana Aawinn 2V 'Taa D'P'R'7N TN

Vm(std) Wd
dscm g
0.80 0.0048

|C(std)= 5.95 mg/dscm |
C(std)=Wd/Vm(std)*1000

Cn - ]¥xnn TINX% 707130 DATAD T2

i Vi
ml ml
225 200
JVf-vi= 25 ml |
V£-Vi
2'a np''7'02 190XV DD 7pwUn
Wsgf Wsgi
[¢] [¢]
204 200
[Wsgf-Wsgi= 49 |
Wsgf-Wsgi
Vstd - 0'"0UITIVO D'XINY |PINN YA T2 TTINA DAT 72 N9
Tm Pstd Tstd Pm Y Vm
R° in.Hg R® in.Hg acf
547.29 29.92 492 29.08 0.98 33.00
[Vm(std)= 28.19 dscf = 0.80 dscm

Vm(std)=VmYPmTstd/PstdTm

02 normal| O2real C(std)
% % mg/dscm
10.61 10.61 5.95

|Cn(std)= 5.95 mg/dscm |
Cn(std)=Cstd*(21-%02 normal)/(21-%02 real)

Bws - hu'79n '1a YW nin'? n25n

Vwc(std)+Vwsg(
Vm(std) std)
0.043171 scf scf
28.19 1.27

Bws=[Vwc(std)+Vwsg(std)]/[Vwc(std)+Vwsg(std)+Vmstd]

d - DR NL'™MO axp

Q(std) C(std)
dscm/Hr mg/dscm
437.89 5.95

o= 0.003 Kg/Hr |
J=C(5td)"Q(std)/ 1,000,000

Vs dainxa 1a nintan yxinn

Ts Ps Ms VAP Cp Kp
R° in.Hg gr/mol (in.H,0)"
1815.875| 28.96 28.94 0.12 0.84 85.49
[vs= 12.65538 ft/sec = 3.86 m/sec

Vs=KpCp(APV2)[(Ts/PsMs) V4]

T 1o 1y
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Logging Nr.
00076
00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
00105
00106

TOC Data Loqgger

Time
15:50:52
15:51:52
15:52:52
15:53:52
15:54:52
15:55:52
15:56:52
15:57:52
15:58:52
15:59:52
16:00:52
16:01:52
16:02:52
16:03:52
16:04:52
16:05:52
16:06:52
16:07:52
16:08:52
16:09:52
16:10:52
16:11:52
16:12:52
16:13:52
16:14:52
16:15:52
16:16:52
16:17:52
16:18:52
16:19:52
16:20:52

Date
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019
06/08/2019

Concetnr [PPM]
5.1
4.0
3.6
4.1
3.3
2.9
2.8
2.7
0.0
1.0
2.0
0.0
0.0
2.0
1.0
1.0
1.0
0.0
0.0
0.0
2.9
1.0
2.0
2.0
2.0
3.0
2.0
1.0
0.0
0.0
0.0
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