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Sampling Procedure.

Plant: |10 AU "02IK DT NI
City: 7N'n1D 2"'TAN NVOIR
Sampling Date: 22/03/2017 2w R
Stack Location: 1100 YaX XN NANKX
Hazard Sampled: Hazard Sampling Analytical Remarks
Method Method NN2IT [In'o
o''?'In EPA 5 nuna 5-4336S
[nno> TOC EPA 25A FID

Sampling Site:
Sampling Train: DGM# 1056033

P. TUBE# 2209

CONSEL# 505017

TERMOCH# 15.0-02-12
Run No.: 3
FUEL:
Filter No.: 5-4336S
Stack Diameter: 59 cm Measured
Stack Cross Area: 0.273 m2 = 2,943 12 Calculated
Nipple "A" Length: 0cm Measured
Stack Height 6oM™
Amb Temp. 204 c
Amb RH 47.4 %
Amb Press 979 Mbar
Downstream 3 Diam
Upstream 2 Diam

DIA'T 'NN9 1901
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STACK GAS VELOCITY PROFILE (according to IS 5097 part 1(EPA Method 1) and

EPA Method 2).

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

TOC n'p'i'7n 22.3.17 yax XN NANK [1770

Traverse | Fraction | Traverse | InStack Delta Square Instack
Point of Stack Point Tempe- Pi Root of Static Yaw 2PN NNYN
NNVFIN |1'7"2
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 68 0.370 0.608 0.13 9.00
2 0.067 4.0 68 0.380 0.616 0.13 11.00
3 0.118 7.0 69 0.410 0.640 0.13 8.00
4 0.177 10.4 69 0.450 0.671 0.13 10.00
5 0.250 14.8 68 0.490 0.700 0.13 7.00
6 0.356 21.0 68 0.540 0.735 0.13 9.00
7 0.644 38.0 68 0.580 0.762 0.13 12.00
8 0.750 44.3 69 0.640 0.800 0.13 13.00
9 0.823 48.6 68 0.650 0.806 0.13 10.00
10 0.882 52.0 68 0.650 0.806 0.13 8.00
11 0.933 55.0 68 0.660 0.812 0.13 9.00
12 0.979 57.7 68 0.680 0.825 0.13 7.00
Sampling Port "A" urn
1 0.021 1.3 68 0.370 0.608 0.13 9.00
2 0.067 4.0 68 0.380 0.616 0.13 11.00
3 0.118 7.0 69 0.410 0.640 0.13 8.00
4 0.177 10.4 69 0.450 0.671 0.13 10.00
5 0.250 14.8 68 0.490 0.700 0.13 7.00
6 0.356 21.0 68 0.540 0.735 0.13 9.00
7 0.644 38.0 68 0.580 0.762 0.13 12.00
8 0.750 44.3 69 0.640 0.800 0.13 13.00
9 0.823 48.6 68 0.650 0.806 0.13 10.00
10 0.882 52.0 68 0.650 0.806 0.13 8.00
11 0.933 55.0 68 0.660 0.812 0.13 9.00
12 0.979 57.7 68 0.680 0.825 0.13 7.00  |15Inch Hg
Average| - | cmeeeee- 68.3 0.542 0.732 0.130 9.417

14 qinn 7 Tmy




PRELIMINARY CALCULATIONS.

Barometric Pressure (Pbar):..................... 734.25 mmHg = 28.91 in. Hg Measured
InStack Static Pressure (Pg):................... 0.24 mm Hg = 0.010 in. Hg Measured
InStack Absolute Pressure (Pso):............... 734.49 mmHg = 28.92 in. Hg Calculated
Gas Temperature in the DGM (Tmo):.......... 68.72 °F 529 oR Calculated
InStack Gas Temperature (Tso):................ 68.3 o F = 528 oR 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.)............. 0.239 in. = 6.1 mm Calculated
Stack Gas Velocity (VSO):...........ccevveenn.... 41.91 ft/sec = 12.77 m/sec Calculated
Stack Gas Flowrate (Stack Cond., Qao)...... 443,970 acf/Hr = 12,572 acm/Hr  Calculated

Stack Gas Flowrate (St-d Cond., Qso)........ 395,646 dscf/Hr = 11,203 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 fth2 mm*"2
505017 | o''p'in 3-B 0.2530 6.43 0.0003489 | 32.4 4.67

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

4 0NN Aavi?wa nozzle n 1VIF NE'TA NYXIA
"4 NP ANIT NPT VXA
Sampling System No.: 505017

Pito't Tube Calibration Factor (Cp):.............cccvveuavun... 0.840 calibrated
DGM Calibration Factor (Y):.........cc.coueueuuiiraiainaannnn. 0.975 calibrated

Orifice Calibration Factor (dHO):................c.ccovvveenn... 1.939 calibrated

02 771N |¥nn TINX 20.90

771N CO2 1InX 0.00

TOoC n.l-'..'r'.m%(_:zquRm“ R NS 0.00 14 7imn 8 Ty




Combustion Gases Measurements (Gas Analyser).

2'¥onn by
OPTIMA 2 Beginning:................... 14:05
Measure- 02 CcOo2 Cco S02 NO NO2 Nox
Ment Conc-n | Conc-n Conc-n Conc-n Conc-n Conc-n | (as NO2) nnva
11"22 "'
Conc-n nNLZ'IN
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

0oC -

20 oC-

EMISSION RATE, kg/Hour

711717 |xnn TINR 20.90

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

Md real = 28.84 g/Mole Md=0.44(%c02)+0.32(%02)+0.28(%N2+%CO)
| 7117 ;xnn rinx | 20.9 M90INLK |¥NN 21
% O2 real=| 20.90
factor=| 1.00
CO mm | 0.00

TOC n'j'i77n 22.3.17 yax XN NANK 1770 14 qnn 9 Tiny



TOC nof7'i77n 22.3.17 yax XN NN 170

Sampling Time: 14:05 14:53
Begin end
S ling| S ling ling | 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. | pon ompm rrn
Location Tst Delta Pi Vm Tdgm | S.Train Tpr Tf Timp mWNﬂ
No. cm min oF inch H20 (in. H20) "? | inch H20 | inch H20 acf oF in. Ha oF oF oF
Sampling Port "A" 136.03 |<---- Beginning 70
1 1.3 2 68 0.38 0.616 1.78 1.80 137.50 70 2.0 254 254 61
2 4.0 2 69 0.39 0.624 1.82 1.80 138.98 70 2.0 255 255 61
3 7.0 2 69 0.41 0.640 1.92 2.90 140.85 71 3.0 254 254 62
4 10.4 2 69 0.45 0.671 2.10 2.10 142.34 71 2.0 254 255 63
5 14.8 2 70 0.52 0.721 2.43 2.40 144.05 72 2.0 255 254 63
6 21.0 2 69 0.56 0.748 2.62 2.60 145.82 72 3.0 256 255 63
7 38.0 2 69 0.58 0.762 2.71 2.70 147.63 72 3.0 255 255 63
8 443 2 69 0.64 0.800 2.99 3.00 149.54 72 3.0 256 255 63
9 48.6 2 69 0.65 0.806 3.04 3.00 151.44 72 3.0 256 256 63
10 52.0 2 69 0.65 0.806 3.04 3.00 153.35 73 3.0 256 254 64
11 55.0 2 70 0.67 0.819 3.13 3.10 155.29 73 3.0 255 254 63
12 57.7 2 69 0.68 0.825 3.18 3.20 157.26 73 3.0 254 255 63
Sampling Port "A" TN
1 1.3 2 68 0.38 0.616 1.78 1.80 158.74 73 2.0 254 254 63
2 4.0 2 68 0.41 0.640 1.92 1.90 160.26 74 2.0 254 255 62
3 7.0 2 69 0.43 0.656 2.01 2.00 161.82 74 2.0 255 254 62
4 10.4 2 69 0.45 0.671 2.10 2.10 163.42 74 2.0 256 255 62
5 14.8 2 69 0.49 0.700 2.29 2.30 165.09 74 2.0 255 255 62
6 21.0 2 69 0.54 0.735 2.52 2.50 166.83 74 2.0 256 255 62
7 38.0 2 68 0.60 0.775 2.80 2.80 168.68 74 3.0 256 256 63
8 443 2 69 0.64 0.800 2.99 3.00 170.59 74 3.0 256 254 63
9 48.6 2 69 0.65 0.806 3.04 3.00 172.50 74 3.0 255 254 63
10 52.0 2 69 0.66 0.812 3.08 3.10 174.44 75 3.0 256 255 63
11 55.0 2 69 0.66 0.812 3.08 3.10 176.38 75 3.0 254 254 63 13"hg
12 57.7 2 69 0.67 0.819 3.13 3.10 178.39 75 3.0 255 254 63 N9'7T N1 YN NN
48 68.9 0.548 0.737 2.563 | 2.596 42.36 73.0 2.58 | 255.1 | 254.6| 62.6
Total @ Average Average Average Average Average Total Average | Average | Average |Average| Average
97.94 rreieieeieeneineeee2(%) DT 29 (1) NroEITR

14 ynn 10 Tmy



Measurements in the Laboratory.

Volume of Total Water Collected :[VWC+HVWCG]...........ouvvvreeriirnnnnnne

Weight of Total Dust Collected:[Wd]...............ccevveeinnnnn.

Necessary Calculations.

Average Pressure in Sampling Train (Pm); ...................

Instack Pressure (PS). .......c.veiviiiniiiiiiieiieieceanns

EPA-5 Method Final Results.

Average Stack Gas VeloCity:[VS]........ccccuuveerevereiiiriiniiiiiiiiieiernianens

Stack Gas Flowrate (Stack Conditions):[Qa]................cceevvveruerernnnns

Total Dust Instack Conc-n (St-d Cond-s, 0 oC),:...

200 m/
201 mi
200 g
205 g
0.00110 ¢
0.37720 g
0.37826 ¢
0.00000 g
6 ml

0.00216 ¢

29.10 in. Hg
28.93 in. Hg
528.9 oR
42.36 acf
37.07 dscf
0.264 dscf
0.007

28.84 g/Mole

28.76 g/Mole

11,300.14

Total Dust Instack Conc-n ,Norm-d to 02%:(Cn std)................... 20.90

Total Dust Mass Emission Rate:(q)..............cceeevveevuuveverenerenesnnnns

ISOKINETICS of the SAmPling:[l]..........cocvveveveverereerereeressarressenn

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

TOC prjp7n 22.3.17 yax XN NNK [IN70

42.2

12,655

0.06
2.06
2.06
23.25
97.94

739.1 mm Hg
734.7 mm Hg

68.9 oF

1.05 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 = 12.86 m/sec Vs=KpCp(AP"[(Ts/PsMs) "]

acm/Hr Qa=A.V.3600

dscm/Hr 399,060.59 dscf/hour  Qstd= 3600sec/hr(1-Bws)VsA(Tstd/Ts)(Ps/Pstd)
mg/dscf

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

mg/dscm  Cn(std)=Cstd*(21-%02 normal)/(21-%02 real)
g/Hr q=C(std)*Q(std)/1000

%

14 qnn 11 Tiny



SICK Maihak M3006- sick 1

[217192 1'wdnnn InZ'7w '9> TOC nix"z

Beginning:................... 14:10
Measure- Sampling TOC TOC TOC TOC TOC nNnyn
I
Ment Time Conc-n Conc-n Conc-n Average | as Carbon "2
As Propane nNLP'IN
No. (hh:mm) ppm - wb ppm ppm ppm mg/dscm
1 14:10 26
2 14:11 27
3 14:12 16
4 14:13 26
5 14:14 18
6 14:15 27
7 14:16 33
8 14:17 47
9 14:18 46
10 14:19 36
11 14:20 37
12 14:21 55
13 14:22 53
14 14:23 35
15 14:24 21
16 14:25 20
17 14:26 45
18 14:27 53
19 14:28 93
20 14:29 127
21 14:30 125
22 14:31 69
23 14:32 26
24 14:33 22
25 14:34 20
26 14:35 19
27 14:36 18
28 14:37 17
29 14:38 18
30 14:39 17
31 14:40 16
39.0
TOC nno> 00oC - 63.1
20 oC - 58.9
|EMISSION RATE, kg/Hour 0.7
VIT' TIDM 7T 11| % n"vo
Ultra Zero 0 0|----- IDIATTA "19Y INIMNTYL D nprTa
A TDNA D T 86.5 87 0.578034682| 5% - nvnin nwo
M T D T 30.2 30| -0.662251656 2NN 7 T yxian 1
121212 TI>™M2A 71D A 502 0 -0.398406375
TTNa TD"| N7 71N TN
DIA'TA "19Y D' TA n""vo
Ultra Zero 0 0 0| :pia*Th XY
1M T 1D 12 50 o 0| 3pPM minm Avoo
(3% from span)
NI DI2AD 71 TA TIDM N7 09X " nT
- 9 MIYRY ARp
i . n"MY ARe
WYY RP
nny 9
ny 8.67 nyxinn nN'ﬁr)

TOC carbon (mg/dscm) = TOC av.

TOC ojp'p'7n 22.3.17 yax XN NANK 170

propane (ppm)*(Mw carbon * 3)/22.4/(1-BWS)

:nno> TOC aiw'n

14 ynn 12 Ty
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141

:0IY'N VIN'S NO0)

Qa - hanx 'xana np'vo

Vs A
m/sec m2
|Qa= 12,655 acm/Hr | 12.86 0.27

Qa=A*V*3600

Qstd - (p''vVITIVO D'NAN) NANKA YA T2 7Y NYNINN AF'D0

md - nu™on T2 1w war Nptin 1pun

C0% CcO N2 %02 %CO2
ppm/10°4 ppm 100-%C0-%02-%CO % v % v
0.00 0.00 79.10 20.90 0.00

[Wa=

28.84 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
528.9167 29.92 28.93 492 2.94 42.18 0.01
|Qstd= 11,300.14 dscm/Hr 399,060.59 dscf/hour

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

|- Dp'T22 NI'VIPIT'R TINK

[Ms=

28.76 g/Mole

Ms=Md(1-Bws)+18Bws

Ms - hu'79n '1a YW 2100 21PN Ypwn

Bws Md

0.01 28.84

Bws An Vs Ps Vm(std) Ts
ft2 ft/sec in.Hg scf R°
0.01 0.00035 42.18 28.93 37.07 |[528.9167
|%I= 97.94 %

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

Dn(opt) - "m'uoixn 1'Nan WVIZ AIWN

D'1'22'9N'X2 I90NIY DN N9

Average(Root of Delta Pi) Pso Mso Tso Bwso
(in. H,0)'" in. Hg g/Mole oR  |Mole Parts
0.73 28.92 28.73 528 0.0100
[bnOpt="" 0.23857 in. = 6.05966801 mm

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

Cstd - p'pn D'Xana Awinn pV'™ON 'TAaa D'P'P7N 71D

Vm(std) Wd
dscm g
1.05 0.0022

|C(std)= 2.06 mg/dscm |
C(std)=WaNm(std)* 1000

Cn - |¥nn TINXY 707130 DATAA TI2M

02 normal| O2 real C(std)

% % mg/dscm
20.90 20.90 2.06

|Cn(std)= 2.06 mg/dscm |
Cn(std)=Cstd*(21-%02 normal)/(21-%02 real)

d - DNTAN NV a¥p

Q(std) C(std)
dscm/Hr | mg/dscm
11,300.14| 2.06

la= 0.02 Kg/Hr |
q=C(std)*Q(std)/1,000,000

\i Vi
ml ml
201 200
[Vf-vi= 1 ml
VF-Vi
2'a np''7'02 190X3¥ DN 7pwn
Wsgf Wsgi
[¢] ¢]
205 200
|Wsgf-Wsgi= 59
Wsgf-Wsgi
Vstd - n'"va1TIVO D'XINY |FINN WA! T2 TTINA DATI TA ND)
Tm Pstd Tstd Pm Y Vm
R° in.Hg R® in.Hg acf
532.96 29.92 492 29.10 0.98 42.36
[Vm(std)= 37.07 dscf = 1.05 dscm

Vm(std)=VmYPmTstd/PstdTm

Bws= 0.007059

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

Bws - nu'79n '1a 7w nin'? n'72on

Vwc(std)+Vwsg
Vm(std) (std)
scf scf
37.07 0.26

Vs nainxa 1a nin'an yyinn

Ts Ps Ms VAP Cp Kp
R° in.Hg gr/mol (in.H,0)™
528.9167 | 28.93 28.76 0.74 0.84 85.49
[vs= 42.18467 ft/sec = 12.86 m/sec

Vs=KpCp(AP2)[(Ts/PsMs)"%]

TOC n''pon 22.3.17 yax xn nanaljiapo




TOC Measurements (data logger)

Logging Nr.
00315
00316
00317
00318
00319
00320
00321
00322
00323
00324
00325
00326
00327
00328
00329
00330
00331
00332
00333
00334
00335
00336
00337
00338
00339
00340
00341
00342
00343
00344
00345

Time
14:10:34
14:11:34
14:12:34
14:13:34
14:14:34
14:15:34
14:16:34
14:17:34
14:18:34
14:19:34
14:20:34
14:21:34
14:22:34
14:23:34
14:24:34
14:25:34
14:26:34
14:27:34
14:28:34
14:29:34
14:30:34
14:31:34
14:32:34
14:33:34
14:34:34
14:35:34
14:36:34
14:37:34
14:38:34
14:39:34
14:40:34

Date
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017
22/03/2017

Concetnr [PPM]
26
27
16
26
18
27
33
47
46
36
37
55
53
35
21
20
45
53
93
127
125
69
26
22
20
19
18
17
18
17
16



