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Sampling Procedure.

Plant: 7'0079 NI'YYN 1.Y.! [N> A DIA'T NIIY
City: 17 72 N'YYN IITX mn 2 'or
Sampling Date: 14/10/2012
NINKX NP [PNn
Stack Location: 1 70079 X"
Hazard Sampled: Hazard Sampling Analytical Remarks
Method Method XNAIT |In'0
o'p'p'In EPA 5 nmonaa |5-2059 s
TOC EPA 25A FID-SICK 3006

Sampling Site:
Sampling Train: DGM# 352901

P. TUBE# 12

CONSEL# 1007016

TERMOCH# 9,6-03-13
Run No.: 1
FUEL: Dninn ¥'na 11’y N7
Filter No.: 5-2059 s
Rectangular Long(cm) 55 (cm) 55 (cm)
Stack De 55.00 Measured
Stack Cross Area: 0.303 m2 = 3.256 ft2 Calculated
Nipple "A" Length: 0cm Measured
Nipple "B" Length: 0 cm Measured
Nipple "C" Length: 0 cm
Stack Height 15 ™
Amb Temp. 273 c
Amb RH 46.5 %
Amb Press 1,015 Mbar
Downstream 2 Diam
Upstream 1 Diam

DIA'T 'NN9 1901 3
0'"''9IX NTIAY 'KIN] NT'TNN N1 q0N19

072 NN NIt Ay

XN Xy
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STACK GAS VELOCITY PROFILE (according to EPA Methods 1 and 2).

Traverse | Fraction | Traverse | Traverse InStack Delta Square Instack
Point of Stack Port Point Tempe- Pi Root of Static Yaw
ID Location | Location rature (measured) Delta Pi Pressure| angle
No. %/100 cm cm oF in. H20 | (in. H20)"* | in. H20 0

Sampling Port "A"

1 0.125 No. 1 6.9 76 0.23 0.480 -0.50 12.00

2 0.375 9.2 20.6 76 0.48 0.693 -0.50 14.00

3 0.625 cm 34.4 76 0.55 0.742 -0.50 13.00

4 0.875 48.1 76 0.42 0.648 -0.50 15.00
Sampling Port "B"

5 0.125 No. 2 6.9 76 0.36 0.600 -0.50 14.00

6 0.375 27.5 20.6 76 0.52 0.721 -0.50 15.00

7 0.625 cm 34.4 76 0.45 0.671 -0.50 12.00

8 0.875 48.1 76 0.28 0.529 -0.50 10.00
Sampling Port "C"

9 0.125 No. 3 6.9 76 0.22 0.469 -0.50 12.00

10 0.375 45.8 20.6 76 0.25 0.500 -0.50 14.00

11 0.625 cm 34.4 76 0.50 0.707 -0.50 13.00

12 0.875 48.1 76 0.35 0.592 -0.50 12.00

Average| - | | e 76.0 0.38 0.61 -0.50 13.00

Remarks: 1. Traverse Points Locations were Measured from the Nipple Ends.

TOC p'j'j?7n 14.10.12 1 7'0079 TIX" NANK NP'Y* [PNN W 7u9N
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PRELIMINARY CALCULATIONS.

Barometric Pressure (Pbar):........................ 761.25 mmHg = 29.97 in. Hg Measured
InStack Static Pressure (Pg):................... -0.93 mmHg = -0.037 in. Hg Measured
InStack Absolute Pressure (Pso):................. 760.32 mmHg = 29.93 in. Hg Calculated
Gas Temperature in the DGM (Tmo):............ 81.14 °F 541 o R Calculated
InStack Gas Temperature (TSO):.................. 76.0 o F = 536 o R Calculated
Dry Gas Molecular Weight (Md):.................. 28.8 g/Mole Assumed

Water Content in the Gas Stream (Bwso):...... 0.010 Mole Parts Assumed

Wet Gas Molecular Weight (Mso):................ 28.73 g/Mole Calculated
Optimal Nozzle Diameter (Dn Opt.):.............. 0.259 in. = 6.6 mm Calculated
Stack Gas Velocity (VSO):...........covreeveennnn.. 34.73 ft/sec = 10.59 m/sec Calculated
Stack Gas Flowrate (Stack Cond., Qao)......... 407,105 acf/Hr = 11,528 acm/Hr Calculated
Stack Gas Flowrate (St-d Cond., Qso)........... 370,118 dsci/Hr = 10,481 dscm/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 ft'2 mm*"2
1007016 PM 23 0.2530 6.43 0.0003489 | 32.4 4.52

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

4 :DDNN AYI7Ya nozzle n YVIR NP'TA NYXIA
4 N7 ANNT NPT YN
Sampling System No.: 1007016

Pito't Tube Calibration Factor (Cp):...................... 0.840 calibrated

DGM Calibration Factor (Y):.........ccccvveuevuneennnn. 1.043 cCalibrated

Orifice Calibration Factor (dHO):.......................... 1.861 cCalibrated
02 771 |¥nn TINX 20.90

T71n1 CO2 1InX 0.00

T71Nn1 CO 7INX 0.00

TOC o''?7n 14.10.12 1 7'0079 11X NANK D' [PNN W' 7u9n 16 inn 10 Ty




Combustion Gases Measurements (Gas Analyser).

2'vonn oY

Sprint V2

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

Beginning:................... 10:17
Measure- 02 C02 Cco S02 NO NO2 Nox
Ment Conc-n | Conc-n Conc-n Conc-n Conc-n Conc-n | (as NO2)
Conc-n

No. % v % v ppm ppm ppm ppm ppm
1 20.90
2 20.90
3 20.90
4 20.90
5 20.90
6 20.90
7 20.90
8 20.90
9 20.90
10 20.90
11 20.90
12 20.90

20.90

EMISSION RATE, kg/Hour
2m27 ;xnn inx | 20.90

Md real

28.84

g/Mole

711727 j¥xnn rinx 20.9
% O2 real=| 20.90
factor=| 1.00

CO mmn| 0.00

TOC n'j7'i7'7n 14.10.12 1 7'00%9 1I¥" NANK NP [PNN W* 7uon

Md=0.44(%C02)+0.32(%02)+0.28(%N2+%CO)
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EPA Method 5/26a/29/1A Field Test Data. Sampling Time: 10:17 | 11:05
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. 2PN NNYA
NNLVFIN I
Location Tst Delta Pi Vm Tdgm 8. Train Tpr Tf Timp
No. cm min oF inch H20 |(in. H20) 2] inch H20 inch H20 acf oF in. Hg oF oF oF
A nno 178.20 |<---- Beginning
1 6.9 4 76 0.25 0.500 1.13 1.10 78 1.0 257 242 65
2 20.6 4 76 0.50 0.707 2.26 2.30 79 2.0 255 249 62
3 34.4 4 77 0.55 0.742 2.49 2.50 79 2.2 254 253 60
4 48.1 4 76 0.41 0.640 1.86 1.90 79 1.7 255 245 59
B nno
5 6.9 4 76 0.38 0.616 1.72 1.70 80 1.5 254 249 60
6 20.6 4 76 0.52 0.721 2.35 2.40 80 2.2 254 253 62
7 34.4 4 77 0.45 0.671 2.04 2.00 81 1.8 254 254 62
8 48.1 4 76 0.30 0.548 1.36 1.40 82 1.2 253 253 63
C nno
9 6.9 4 76 0.20 0.447 0.90 0.90 82 1.0 252 253 63
10 20.6 4 77 0.25 0.500 1.13 1.10 82 1.2 254 255 64
11 34.4 4 77 0.50 0.707 2.26 2.30 83 2.2 253 254 64
12 48.1 4 77 0.37 0.608 1.67 1.70 212.60 83 1.6 255 254 65 7 Inch Hg
48 76.4 0.39 0.62 1.76 1.78 34.40 80.7 1.6 254.2 | 251.2 62.4
Total Average | Average | Average Average Average Total Average Average | Average | Average | Average

TOC o'j'77n 14.10.12 1 2'0079 X" NANK NP [PNN W' 7u9Nn
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Measurements in the Laboratory.

Impingers Initial Volume..............coiiiiiiiii e 200 m/
Impingers Final Volume:..................coe 202 ml
Silica Gel Initial Weight:..........ccoccoviiiiiiiiine 200 g
Silica Gel Final Weight:..........cccooiiiiiiiiiiiie 202.3 g
Dust Collected in the Probe and Cyclone:..................... 0.00740 g
Filter Tare Weight:...........oocooiiiie 0.33915 g
Filter Gross Weight..........occoviiiiiiiiiiians 0.34057 g
Acetone Blank 0.00000 g
Volume of Total Water Collected :[VWC+VWCG]......c.vvvneiniiiiiiienns 4.3 ml
Weight of Total Dust Collected:(Wd)...........ccovevevieennnne 0.00882 g

Necessary Calculations.

Average Pressure in Sampling Train (Pm):................... 30.10 in. Hg =
Instack Pressure (PS): ..........ovevuiiiiiiiiiiiaiiieeeiis 29.90 in. Hg =
Average Stack Gas Temperature (Tst):...................... 536.4 oR =
Actual Gas Volume Sampled (Vm):........coeeveenennne. 34.40 acf

Gas Volume Sampled (St-d. Cond., 0 oC):(Vm(std))............ceeeereen 32.84 dscf =
Water Vapours Volume -Vwc(STD)+Vwsg(std (St-d Cond-s, 0 oC)........ 0.189 dscm

Gas Stream Water Content (BWs):.............cc.oeueeeees 0.006

Dry Gas Molecular Weight (Md):.........ccocoviuieeniennnans 28.84 g/Mole

Wet Gas Molecular Weight (Ms):...............ccooeennee 28.77 g/Mole

EPA-5 Method Final Results.

Average Stack Gas VeloCity:(VS)..........ccceuuuiiveiiiiminiiiiiininniiiiiiecnennnnns 35.0
Stack Gas Flowrate (Stack Conditions):(Qa)............c...cceevvuererunernnnn. 11,618
Stack Gas Flowrate (Standard Conditions):(Qstd)................cccccevuvrernnnn. 10,588.94
Total Dust Instack Conc-n (St-d Cond-s, 0 0C):...........cccevvvuuriernnnnnns 0.27
Total Dust Instack Conc-n ,:(St-d Cond-s, 0 0C)..........cccevvvurieees cvvrvervnieennnns 9.48

Total Dust Instack Conc-n ,Norm-d to 02% (Cn std):.............cccvuv.. 20.90
Total Dust Mass Emission Rate(q):...........ccoceuuveunieniinrirnninnnieninnns
ISOKINETICS of the Sampling:[l]..........cc.ccceeerreerumnueeiricrninninee

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

TOC o'z'p7n 14.10.12 1 7'0079 NIx"™ NANK AP [PNN W' 7yon

9.48

100.43

102.44

764.6 mm Hg
759.5 mm Hg

76.4 oF

0.9 dscm Vm(std)=VmYPmTstd/PstdTm
Vwe(STD)+Vwsg(std)=(0.04385*(VF-Vi)imp+0.04394*(Wsgf-Wsgi))
Bws=[Vwc(std)+Vwsg(std)])/[Vwc(std)+Vwsg(std)+Vmstd]
Md=0.44(%c02)+0.32(%02)+0.28(%N2+%CO)

Ms=Md(1-Bws)+18Bws

ft/sec = 10.67 m/sec Vs=KpCp(AP™[(Ts/PsMs)"]
acm/Hr Qa=A.Vs.3600

dscm/Hr 373,945 dscf/hour Qstd= Qa(1-Bws)(Tstd/Ts)(Ps/Pstd)
mg/dscf

mg/dscm  c(std)=Wp/Vm(std)*1000

mg/dscm  cn(std)=Cstd*(21-%02 normal)/(21-%02 real)
g/Hr q=C(std)*Q(std)/1000
%
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SICK Maihak M3006- sick 1

1917192 1'wOnnn InZ73v 92> TOC nix"gz

Beginning:................... 10:25
Measure- Sampling TOC TOC TOC TOC nnyn
Ment Time Conc-n Conc-n Conc-n as Carbon BT
As Propane "7
No. (hh:mm) ppm -wb ppm ppm mg/dscm NoFX
1 10:25 0.9
2 10:26 1.0
3 10:27 0.8
4 10:28 0.8
5 10:29 0.8
6 10:30 0.8
7 10:31 0.8
8 10:32 0.8
9 10:33 0.8
10 10:34 0.8
11 10:35 0.8
12 10:36 0.8
13 10:37 0.8
14 10:38 0.8
15 10:39 0.9
16 10:40 0.8
17 10:41 0.8
18 10:42 0.9
19 10:43 0.9
20 10:44 0.9
21 10:45 0.9
22 10:46 0.9
23 10:47 0.9
24 10:48 0.8
25 10:49 0.8
26 10:50 0.8
27 10:51 0.8
28 10:52 0.9
29 10:53 0.2
30 10:54 0.8
0.82
TOC jnno> 00oC - 1.30
20 oC - 1.22
EMISSION RATE, kg/Hour 0.01
VIT' TIDM TN 1P |% a"vo
Ultra Zero 0 0f----- :DIAYTH 19Y NIMNIYL D DT
1M 85.1 85 -0.118 5% - nanm n'wo
1D 12 30.8 30 -2.597 n>IWNN 75 T yxan 7o
27" 12 511 5 1.761
TN TN ANXY TTN) TN
DIA*TA 19Y DIA'TA amvo
Ultra Zero 0 0 0 :DITA INNY
21D 1A 52 52 0 3ppm Nnin n''vo
(3% from span)
nw 10 NI DA 71 1A 71D 172777 09X |12 yXInn |nT

TOC carbon (mg/dscm) = TOC av. propane (ppm)*(Mw carbon * 3)/22.4*(1-bws) 3nno> TOC aiw'n
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:0'AIY'N LVIN'S NDO)
Qa - hanx 'xana pp'9o md - nu™9n 12 hw war ptin 1pun
Vs A C0% Cco N2 %02 %C02
m/sec m2 ppm/10*4| ppm 100-%C0O-%02-%CO % v % v
|Qa= 11,618 acm/Hr | 10.67 0.30 0.00 0.00 79.10 20.90 0.00
Qa=A*Vs*3600 [Md= 28.84 g/Mole
Md=0.44(%c02)+0.32(%02)+0.28(%N2+%CO)
Qstd - (n"vITIVO D'XIN) NANKA W' T2 YW NYXINN DR'90
Ms - hu79n 12 YW 2101 p'n pun
Ts Pstd Ps Tstd A Vs Bws
R° in.Hg in.Hg R° ft2 ft/sec Bws Md
536 29.92 29.90 492 3.26 35.00 0.01
|Qstd= 10,588.94 dscm/Hr 373,944.93 dscf/hour 0.01 28.84
Qstd= Qa(1-Bws)(Tstd/Ts)(Ps/Pstd) [Ms= 28.77 g/Mole |
Ms=Md(1-Bws)+18Bws
| - DP'T2] NIVIPIT'R TINK
D1'22'9N'X2 ISONIY D'NN N9
Bws An Vs Ps Vm(std) Ts
ft2 ft/sec in.Hg scf R° Vf Vi
0.01 0.00035 35.00 29.90 32.84 536 ml ml
|%l= 102.44 % 202 200
1%=0.10136*Ts*Vm(std)/(Ps*Vs*An*(1-Bws))/(s.time) [Vf-vi= 2 ml
VF-Vi
Dn(opt) - " 'uoixn 1'NI0 WVIR 2IWN
2'a np'ro1 1I90XIW D' 1pwn
Average(Root of Delta Pi) Pso Mso Tso Bwso
(in. H,0)"? in.Hg | g/Mole oR  Mole Parts Wsgf Wsgi
0.61 29.93 28.73 536 0.0100 g g
|Dn Opt=_0.2594562 in. = 6.590187876 mm 202.3 200
Dn Opt=SQRT(0.0018/(1-Bws0)*SQRT(Tso*Mso/Pso(in.Hg))/Average(Root of Delta Pi) |ngf-ngi= 23g |
Wsgf-Wsgi
Cstd - p™pn o'xana awinn nV*™9a 'Taa D'P'E7N TRM
Vstd - 0"v1TIV0 D'XINY |FINN WA T2 TTINA DATI TA N9
Vm(std) Wp
dscm g Tm Pstd Tstd Pm Y Vm
0.93 0.0088 oR in.Hg R°® in.Hg acf
|C(std)= 9.48 mg/dscm 540.67 | 29.92 492 30.10 1.04 34.40
C(std)=Wp/Vm(std)*1000 [Vm(std)= 32.84 dscf = 0.93 dscm
Vm(std)=VmYPmTstd/PstdTm
Cn - ¥xnn 1INXY? 110 DnTtaN TN
Bws - hu'79n 'ma 7w nin'? n7Dn
02 normal | O2 real C(std)
% % mg/dscm Vm(std) | Vwc(std)+Vwsg(std)
20.90 20.90 9.48 scf scf
|Cn(std)= 9.48 mg/dscm 32.84 0.19
Cn(std)=Cstd*(21-%02 normal)/(21-%0O2 real) Bws=[Vwc(std)+Vwsg(std))/[Vwc(std)+Vwsg(std)+Vmstd]
d - DNTND NL™O axp Vs nanxa 72 nn'an yxmn
Q(std) C(std) Ts Ps Ms NAP Cp Kp
dscm/Hr [mg/dscm R° in.Hg gr/mol (in.H,0)"2
10,588.94 | 9.48 536 29.90 28.77 0.62 0.84 85.49
la= 0.10 Kg/Hr | [vs= 35.0026 ft/sec = 10.67 m/sec
q=C(std)*Q(std)/1,000,000 Vs=KpCp(APY%)[(Ts/PsMs)¥3]
TOC o'i''7n 14.10.12 1 7'0079 TIX"* NANK NP [PNN W' 2Won
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Logging Nr.
00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030

Time
10:25:48
10:26:48
10:27:48
10:28:48
10:29:48
10:30:48
10:31:48
10:32:48
10:33:48
10:34:48
10:35:48
10:36:48
10:37:48
10:38:48
10:39:48
10:40:48
10:41:48
10:42:48
10:43:48
10:44:48
10:45:48
10:46:48
10:47:48
10:48:48
10:49:48
10:50:48
10:51:48
10:52:48
10:53:48
10:54:48

Date
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012
14/10/2012

Concetnr [PPM]
0.9
1.0
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.9
0.8
0.8
0.9
0.9
0.9
0.9
0.9
0.9
0.8
0.8
0.8
0.8
0.9
0.2
0.8



