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Table 4

D4 Blast Furnace Particulate Matter Emission Rates

Company US Steel

Source Designation D Blast furnace Baghouse

Test Date 4/3/2018 4/3/2018 4/3/2018

Meter/Nozzle Information P-1 P-2 P-3 Average
Meter Temperature Tm (F) 62.9 72.6 75.2 70.2
Meter Pressure - Pm (in. Hg) 29.6 29.4 29.3 29.5
Measured Sample Volume (Vm) 73.2 83.1 174.6 110.3
Sample Volume (Vm-Std ft3) 74.8 82.8 172.4 110.0
Sample Volume (Vm-Std m3) 2.12 2.34 4.88 3.11
Condensate Volume (Vw-std) 0.613 0.613 1.650 0.959
Gas Density (Ps(std) 1bs/ft3) (wet) 0.0743 0.0743 0.0743 0.0743
Gas Density (Ps(std) 1bs/ft3) (dry) 0.0745 0.0745 0.0745 0.0745
Total weight of sampled gas (m g lbs) (wet) 5.60 6.20 12.92 8.24
Total weight of sampled gas (m g Ibs) (dry) 5.57 6.17 12.85 8.20
Nozzle Size - An (sq. ft.) 0.000299 0.000299 0.000299 0.000299
Isokinetic Variation - I 98.9 97.9 99.0 98.6
Stack Data

Average Stack Temperature - Ts (F) 96.2 98.3 105.4 100.0
Molecular Weight Stack Gas- dry (Md) 28.8 28.8 28.8 28.8
Molecular Weight Stack Gas-wet (Ms) 28.7 28.8 28.7 28.7
Stack Gas Specific Gravity (Gs) 0.993 0.993 0.992 0.993
Percent Moisture (Bws) 0.81 0.73 0.95 0.83
Water Vapor Volume (fraction) 0.0081 0.0073 0.0095 0.0083
Pressure - Ps ("Hg) 29.4 29.2 29.1 292
Average Stack Velocity -Vs (ft/sec) 52.4 55.4 52.9 53.6
Area of Stack (ft2) 90.7 90.7 90.7 90.7
Exhaust Gas Flowrate

Flowrate ft’(Actual) 285,264 301,745 287,827 291,612
Flowrate ft* (Standard Wet) 266,259 278,380 261,769 268,803
Flowrate ft’ (Standard Dry) 264,094 276,334 259,286 266,572
Flowrate m’ (standard dry) 7,478 7,825 7,342 7,549
Total Particulate Weights (mg)

Nozzle/Probe/Filter 13.2 8.9 17.1 13.1
Total Particulate Concentration

16/1000 1b (wet) 0.005 0.003 0.003 0.004
16/1000 1b (dry) 0.005 0.003 0.003 0.004
mg/dscm (dry) 6.2 3.8 3.5 4.5
gr/dscf 0.0027 0.0017 0.0015 0.0020
Total Particulate Emission Rate

Ib/ hr 6.19 3.94 3.42 4.52
Number of Cycles 1 1 2

Cycle length (min) 95 109 233

Cycle length (hr) 1.58 1.82 3.88 243
Total Iron Cast (tons) 408 440 739 529
lbs / cycle * 9.80 7.17 6.63 7.56
Emission Factor (Ib PM/ton Iron) 0.024 0.016 0.018 0.019
* Ib / cycle average is weighted for number of cycles per run
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Appendix A
Field and Computer Generated Raw Data and Field Notes



aghouse

Assumed Moisture (Bws) 2 Barometric Pressure at Sea Level ("Hg) 30.12
Condensate Volume (Vlc) -1 Site elevation (ft) 580
Silica Gel Weight Gain (Vic) 14 Port Elevation Above Ground(ft) 70
Nozzle Diameter (in.) 0.234
Leak Rate Initial 0.001 @ 12" of Hg
Leak Rate Final 0.000 @9" of Hg
Traverse points 24
Pitot Corr. Factor (Cp) 0.84
Meter Corr. Factor (Y) 1.022
Fyrite Results (%)
Cco2 0
02 209
ick Temp. Velocity Pres. Desired Orifice Actual OrificeSample Volume Dry Gas Meter Temp. Last Impinger Probe Filter Box Filter Box Exit Expected Isokinetic
® ("H20) Differential  Differential  (cubic feet) Inlet Outlet- Temperature Temperature  Temperature  Temperature DGM Variation
Ts APs ("H20)AH  ("H20) AH Vm (F) Tm (F) Tm ® ®) F) F) (cubic feet) %
95 0.90 2.39 1.80 244.100 53 53 42 NA NA NA 246.72 99.3
93 1.10 2.92 2.90 246.70 53 53 43 - 249.60 100.3
92 1.20 3.18 310 249.60 53 53 43 252.63 96.0
92 1.20 3.18 3.10 252.50 54 53 44 255.53 99.2
94 1.20 3.18 3.10 255.50 57 53 44 258.54 99.1
93 1.30 345 3.40 258.50 59 54 46 261.67 100.6
261.68
89 0.70 1.86 1.80 261.68 58 55 45 264.02 99.3
94 0.85 2.26 220 264.00 61 55 45 266.57 97.3
96 0.90 2.39 2.40 266.50 62 55 45 269.14 98.5
96 1.00 2.65 2.60 269.10 65 56 44 27190 100.3
97 1.00 2.65 2.60 271.90 66 57 44 274.70 100.2
97 1.00 2.65 2.60 274.70 67 58 44 271.50 100.0
277.50
90 0.55 1.46 1.50 277.50 65 58 43 . 279.59 100.4
97 0.61 1.62 1.60 279.60 67 59 43 281.79 100.3
97 0.58 1.54 1.50 - 281.80 69 60 42 283.94 102.5
97 0.58 1.54 1.50 284.00 69 60 42 286.14 1025
97 0.62 1.65 1.60 286.20 70 61 42 28842 99.0
95 0.60 1.59 1.60 288.40 71 61 42 290.59 100.3
290.60
90 0.67 1.78 1.80 290.60 70 61 41 292.92 103.3
94 0.73 1.94 1.90 293.00 70 62 42 295.42 1034
96 0.70 1.86 1.90 295.50 72 63 42 297.87 101.2
98 0.73 1.94 1.90 297.90 73 64 42 300.32 99.1
99 0.80 2.12 2.10 300.30 74 64 42 302.84 102.6
100 0.80 2.12 2.10 302.90 74 64 43 30543 98.8
305.40
100 0.69 1.83 1.80 305.40 75 65 43 307.76 97.6
102 0.70 1.86 '1.90 307.70 75 65 43 31007 1013
103 0.70 1.86 1.0 310.10 75 66 44 31247 1013
104 0.68 1.80 1.80 312.50 76 66 44 314.84 98.5
103 0.77 2.04 2.10 314.80 76 66 45 © 31729 99.5
317.28 .
96.2 0.82 2.18 2.14 73.175 66.5 59.3 432 #DIV/0! #DIV/0l #DIV/0! 100.1
62.91
Rev. 14.0
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»aghouse

Assumed Moisture (Bws) 2 Barometric Pressure at Sea Level ("Hg) 29.89
Condensate Volume (Vic) -2 Site elevation (ft) 580
Silica Gel Weight Gain (VIc) 15 Port Elevation Above Ground(ft) 70
Nozzle Diameter (in.) 0.234
Leak Rate Initial 0.001 @ 15" of Hg
Leak Rate Final 0 @ 8" of Hg
Traverse points 24
Pitot Corr. Factor (Cp) 0.84
Meter Corr. Factor (Y) 1.022
Fyrite Results (%)
Cco2 0
02 20.9
tack Temp. Velocity Pres. Desired Orifice Actual OrificeSample Volume Dry Gas Meter Temp. Last Impinger Probe Filter Box Filter Box Exit Expected Isokinetic
®) ("H20) Differential ~ Differential  (cubic feet) Inlet Outlet  Temperature Temperature Temperature Temperature DGM Variation
Ts APs ("H20)AH  ("H20) AH Vm ) Tm ) Tm ® ) (F) F) (cubic feet) %
83 0.77 2.07 2.10 317.800 66 66 42 NA NA NA 320.32 99.3
86 0.72 1.94 2.00 320.30 67 66 43 322.73 98.7
90 0.72 1.94 2.00 322,70 67 66 43 325.12 103.2
91 0.70 1.88 1.90 325.20 69 66 42 327.59 100.4
92 0.78 2.10 2.10 327.60 70 66 42 330.12 95.1
93 0.87 2.34 240 330.00 72 66 43 332.67 101.3
332,70
89 0.60 1.61 1.60 332.70 69 66 43 334.92 103.6
96 0.63 1.70 1.70 335.00 72 67 44 337.26 1014
96 0.63 1.70 1.70 337.30 73 67 45 339.57 96.9
98 0.65 1.75 1.80 339.50 74 67 45 341.80 99.9
98 0.65 1.75 1.80 341.80 75 67 45 344.10 99.8
98 0.63 1.70 1.70 344.10 76 68 45 346.37 101.1
346.40
90 0.71 1.91 1.90 346.40 73 68 44 343.82 99.0
97 0.88 2.37 2.40 348.80 75 68 44 351.48 96.9
97 0.92 2.48 2.50 35140 77 69 44 354.15 98.2
99 1.10 2.96 3.00 354.10 77 69 44 357.10 100.1
100 1.10 2.96 3.00 357.10 78 70 45 360.11 100.0
100 1.10 2.96 3.00 360.10 79 70 45 363.11 99.9
363.10
96 0.85 2.29 2.30 363.10 74 70 44 365.74 98.4
99 1.10 2.96 3.00 365.70 77 70 44 368.71 100.0
101 1.10 2.96 3.00 368.70 79 71 45 371.71 99.9
101 1.20 3.23 3.20 371.70 80 71 45 374.85 98.7
102 1.20 323 320 374.80 81 71 45 377.95 98.7
104 1.20 323 320 377.90 81 72 46 381.04 82.9
380.50
106 0.83 2.23 220 380.50 82 73 47 383.12 99.4
107 1.00 2.69 2.70 383.10 81 73 46 38597 97.8
107 1.10 2.96 3.00 385.90 82 73 46 38891 99.9
108 1.10 2.96 3.00 388.90 82 73 46 391.91 100.0
108 1.10 2.96 3.00 391.90 82 73 47 39491 100.0
108 1.10 2.96 3.00 394.90 83 73 47 39791 99.9
397.90
108 1.10 2.96 3,00 397.90 83 73 47 400.91 99.9
400.90
98.3 0.91 2.44 2.46 83.100 76.0 69.3 44.6 #DIV/0! #DIV/0! #DIV/0} 99.0
72.65
Rev. 14.0
3-20-15BC

049AS-278010 Page 20 of 77



US Steel

signatlon D Blast Fumnace Baghouse
4372018 Assumed Moisture (Bws) 2 Barometric Pressure at Sea Level ("He) 29,79
er 3 Condensate Yolume (Vi) 6 Site elevation (ft) 580
TW, PM Sillca Gel Weight Gala (Vi)) 2 Port Elevation Above Ground(fi) 70
tber 475 Nazzle Diameter (in.) 0234
¢ Pressure (Pb) 29,14 Leak Rate Inltfal 0.002 @1l6"of Hg
ic Prexsure (Pg) Leak Rate Final 0 @9"ofHg
enslons 1 (in.) 129 Traverse polnts 24
nenslons 2 (in.) Pitot Corr. Factor {Cp) 084
Number 51 Meter Corr, Factor (Y) 1022
aber MBS Fyrite Results (%)
Number 19 co2 0 ’
i3 164 01 209
Sampling Time Sampling  Stck Temp. Velocity Pres. Desired Orifice Actual Orifice Sumpls Volume Dry Gas Meter Temp.  Last Impinger Probe Filler Box Filter Box Exit Expected Isolinetic
(Minutes) Clock Time  Train Vae, F) ("H20) Differential ~ Differential  (cubic feet) Tulet Outlet T Te Te Te DGM Variation
° {24 hour) Hg) Ts APs ("H20)AH___{*H20) 3H Vm (FTm _ (NTm (F) (F) (F) (F) (cubic feet) %
0 1221 4 bzl o0s1 243 2350 401300 n n 40 404.05 98.3
3 4 95 L10 294 300 404,00 n n 39 407.01 998
[} 5 98 120 321 320 407.00 n n k1] 410.14 9.0
9 5 99 120 aat 30 410.10 i n 37 41324 99.0
12 [ 100 130 348 3350 41320 k2 n 39 41647 952
15 6 101 110 348 350 41630 % n 42 419.57 984
18 12:45 419.51
18 1249 4 90 0.65 174 1.80 4]9.51 n n 42 42184 932
21 4 101 0.77 206 210 421.80 k1 n 42 42432 994
24 4 10! 0.85 227 230 42430 7% 7 42 42695 1021
27 5 9 095 2.54 2.50 427.00 7 n 42 429.8¢ 1034
30 5 101 095 2.54 2.50 429.90 9 n 42 43271 999
3 3 102 1.00 2.63 270 432.70 80 7 4 43558 913
36 13:07 415.50
36 310 4 92 0.57 153 1.50 435.50 9 n 42 437.69 1002
39 4 104 0.57 1.5 150 437.70 n n 42 439.37 1013
42 4 107 0.57 1.5 150 43990 79 » 2 442,06 1015
45 4 108 0.60 1.6] L60 H2.10 80 n a2 444.32 103.5
48 4 110 0.60 161 160 4440 80 B 42 446.62 9.1
51 4 ut 0.60 1.61 1.60 446.60 80 n 42 44882 103.7
5 1328 44890
4 13:30 4 105 072 193 190 448.90 9 n 2 45134 98.4
57 1336 4 114 072 193 1.90 45130 80 n 43 45372 973
60 1405 4 99 0.65 174 1.80 453.67 71 7 40 45598 1009
3] 4 102 0.75 20! 200 456.00 n 7 k] 458.47 1oLl
66 4 102 0.79 211 210 45850 7 n 39 461.04 985
69 4 102 0.87 233 230 461.00 n n kY 463.67 1oL4
n 463.70
2 417 4 102 075 201 200 463.70 k2l 7 39 466.18 96
75 4 102 0.75 201 200 466.17 5 7 4l 468.65 1019
78 4 103 070 1.87 1.90 46820 7 T 42 47140 100.1
31 4 103 075 201 130 47110 77 i 43 473,58 1006
& 4 104 0.30 214 210 473.60 n 7n 476.16 1014
87 3 104 038 2215 240 47620 ™ n “ 478.89 96.7
90 14:35 473.80
90 1439 4 104 0355 147 150 478.80 78 n 45 48093 1033
93 4 103 0.60 L6l 1.60 481,00 6 n “ 48322 9.0
96 4 104 0.60 161 160 48320 7 n 4“4 43542 9.0
9 4 104 0.60 1.61 160 483,40 b n 4 437.61 98.8
102 4 104 0.66 177 180 487.60 % 7 o 489.93 935
105 4 104 068 177 1.30 489.90 » k23 4 49224 1002
108 14357 49224
108 1459 4 102 015 201 2.00 49224 » 7 a3 494.73 9.7
u 4 99 0.75 201 2.00 494,70 78 2 .42 497,20 100.1
14 5 101 0.95 ) 2.60 497.20 79 ” 42 500,01 99.8
n 3 105 1.00 268 2m 500.00 80 s 42 502.88 1010
120 [ 106 110 294 3.00 50290 81 n 42 50592 9.7
13 [ 108 L0 29 .00 30550 8l n 42 50891 99.8
126 15:17 508.90
126 1520 5 92 093 254 2.60 508.90 77 n 41 51173 9.1
129 [ 108 100 268 270 S1L.70 n n 43 514,57 97.8
132 6 109 L0 2354 3.00 314.50 80 n H 51751 1000
135 6 110 110 294 3.00 517.50 81 ¢£) 4 52051 1000
138 6 110 110 294 3.00 530350 81 n 45 : 523.51 1000
4 ] 10 120 3aal 320 523.50 82 k] 46 526,64 1002
14 1538 52664
1 1541 3 100 065 1L 1.80 32664 78 k2l 45 52897 1013
N7 5 m 0.70 1.87 1.90 529,00 b ™ H 33139 1002
150 3 12 0.82 219 220 3140 ki ™ 43 333.99 100.5
15 3 m 090 241 240 534.00 80 ™ 4 538.72 9.5
1356 3 11 L1o 294 3.00 53670 81 kel 43 33,71 1000
159 [ 103 100 2468 2.70 53270 2 74 43 54259 104.0
162 15:39 34270
162 16:03 4 9l 0.53 147 L50 3270 78 H 43 544,86 99.9
165 4 108 0.62 1.66 L7 544,86 B4 " 42 112 (00.0
168 4 ] 0.62 1.66 L.70 3112 80 ™ 4 549.38 1003
in 4 109 062 1.66 L70 349.40 81 ™ 4 551.66 999
14 4 110 0.57 153 1.50 551.66 8t ™ 43 33383 1033
177 4 110 0.57 1.53 150 353.50 81 H 4 356.07 1000
180 16:21 556.07
180 16:24 4 101 0.60 161 1.60 556.07 78 k! 42 35830 99.7
183 4 116 0.70 1.87 130 55830 ” l 43 560.63 1006
186 6 118 0.76 203 200 360.70 80 ks o 563.18 99
189 [ 120 076 203 2.00 563.18 8l ™ 4 563.66 976
192 7 121 0.50 241 240 365.60 8l kel 45 56830 1002
195 7 124 095 2.54 260 56830 82 74 43 57107 1003
198 16:42 57107
198 16:44 7 124 .73 195 2,00 57107 9 Lal 4 57349 984
201 7 1 073 195 2.00 57345 80 H 45 57587 9.9
204 16:50 375.87
204 1054 0.82 218 219 174570 778 724 424 #DIVAL H#DIVIDY #DIV/OY 100.0
B
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5yt Z

BTEC Inc. Field Sampling Data Sheet Jb
L2 .
Company { /( o€ - s }“’Lf / < Static Pressure (Ps) - . ? Leak Rate Initial /7 /hd & Source Diagram (Sketch)
Source T - Blast Priruce.  Stack Diameter (in.) 172.9 Leak Rate Final & -2/ 2 €4
Test Date 41z Pitot Tube Number 5T Traverse Points &~ 9
Test Method f; Fo Meter Number AN 6 Pitat Tube Corr. Factor (Cp)¢”. ﬂﬁi
TestNumber % Cormputer Number i ﬂ) Meter Corr. Factor
Operators v, A Delta AH @ 7. L, & Fyrite Results (%)
Filter Nurnber )\-’}(4) Assumed Moisture Bws) 2~ co2 p?
Barometric Pressure (Pbar) 29-179 Condensate Volume 1% 02 204
Site Elevation (f8) 580 Silica Gel Weight Gain 19 / Weather conditions:
Port Height Above Ground () 3D Nozzle Diameter (in.) ,() 134 '
Traverse;Sampling| ,Clock |Sample TrainStack Temp{Velacity Pres{ Orifice Sample Dry Gas Meter Temp Last Probe Filter Box | Filter Box | CPM Filter
Point Time / Time Vacuum (°F) ("H20) |Differential [Volume (Vm)  Inlet Outlet Impinger Temp. Temp. Exit Temp.
Number| Minules { {24 hour) ("Hg) APs ("HZQ) AH | {Cubic Feet)| (°F) Tm ) Tm | Temp (°F) (°F) (°F) (23] (°F)
S e T T L] [F Spielop T oo 47 |k [0A | W7
L 252 DA W0z [ 7 15064 o | T4 42 ) A
5 sl 4 ' V9.5 | [-5 44# g | 74 | 42 | / |
e |2 =64/I 4 o V0 -5+ ). 5 ?;3 ;r;z gi | 7% 43 // \l I\
[ Ao [ v 2| 4 o] 10w 1]y 55600 96 | T4 | 47 |\ / \
z 509 e |p.gp 14 |22 35 | FF | 4% |\ / |
7 g g 0%, 20 gl | fp | 74 144 |\ \
& | if lz 120 0 -Fe | 7.0 Sl0%| G F4 | 44 \ \
5 Ik T 1050 o4& (ool | %1 [ 74 [45 1 % \
b B Y Ea AT 55120 0, |apD] ba | 74 |45 \ l
1 %/z [or4f| T 12% (772 |20 52103 F9 | 74 AT \
i/ Z + (22 (023 | Zp |523.45 @p | 74 | 45~ \
CRVE: 207 525, o] \ [
4|/ \ /
9 l
L /
VL /
/e - \
f \
\
\
(
;}w{‘rn on ?oﬂ' 4 fom‘r' 5 916
Swﬂ?n Hme 15 teconbed fg” 75T veat SA3-19 Revision 6.0

a5 lwin loge LLW\ nefual

224

B

10-21-2014 - BC




Appendix B
Equipment Calibration Documents



130}y aﬁéd 0108.2-SV6¥0

THERMOCOUPLE CALIBRATION

Date: /-5 ~| ¥

Calibrator: /.4 W 5 ﬁ

Probe: _, ICE H20 BOILING H20 BOILING OIL

§ F TC Thermometer TC Thermometer TC Thermometer

Cal 1 34 J9 202 29 2 328 | S8

Cal 2 Y 34 2012 202 380 282

Cal 3 34 sS4 w2 | 202 3%2 392
Average Y .34 2.0 2O 2 230 3¥2




PITOT TUBE NUMBER
DATE

Pitot Tube not on Probe

3/16 4 Dt<3/8
.48cm .95cm
Pa =Pp

1.05 Dt £ B £ 1.5 Dt

] anday L 10°

B1 and By ¢ 50

g8 < 0.32em (1/8 in)

w < 0.08 em (1/32in)

Pitot on Probe
‘Component Spacing OK

A. x 2>21l.9em

—
.
w

£N
Vv
~3
o
N
a
|

B-2. Z25.08em

C. Y 217.62 em

Pitor Tube Correction Factor_i:

PITOT TUBE INSPECTION
CRITERIA CHECKLIST

S F

-3~/
I SR
—---——1F?A-- @ .. NO

1 Pg . @ NO
f8 o

¢ €& o

Operator

s & wo

NQ

: @
w@ NO
XY

Pitot Tube Correction Factor
cortyAre? tups )

& HE)
i" FARLL R YRERNL ] ¥ SUYE PR )

-A Ere
0 | o)a
N . FIG.4 i

laerrac NOL2LE

! { ’
Warniua, lk""' A

4ot et 8 -F‘:’. - Stem—_
T © R T a-t@ NO

S I = |

Fre. 8t

Lﬁ I By TYI I ATET TURE )

e . 8z W9 o
6 ‘ ] uTnnnn-—ptn.'-ﬂu__‘,: ' ¢ @ NO

——— -

. Fig. <
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Lijo ey ebed  0L08/2-SV6H0

THERMOCOUPLE CALIBRATION

Date: ? -S -] 87
Calibrator: m f\-/

. {Probe: . "ICE H20 _ BOILING H20 BOILING OIL

' § L TC Thermometer | TC Thermometer TC Thermometer

fCal 1 34 3y 210 208 1 3906 | 39¥
Cal 2 35 3 4 216 20% 39% 29
Cal 3 33 3¢ 1S 208 Hoo 398
|Average 3y 3y 20 20% S48 592 -




PITOT TUBE INSPECTION
CRITERIA CHECKLIST

PITOT TUBE NUMBER

DATE ,
Pitot Tube not on Probe . Operator (17 /'\/
o 4 Ty + GEE y — o — ‘ / .

3/16 £ Dt£3/8 - g ’ ""1F~PA .
48cm .93cm — ‘t A * —

ratie , b ——\_ {n ¢ "o
.05 Dt£P<£ 1.5 y - :

* D_t - &, & m,. @ NQ
@1 anddy < 10° S 9{3— %. — . i@ NQ
B o ¢ . B oy <
Tags alig == ‘ ‘ ’-
B and By ¢ 50 ,,,;; /‘"" Tw A YES o
g £ 0.32 em (1/8 in) = @ NG

w< 0.08em (1/32in)

Pitot on Probe Pitot Tube Correction Factor

Component Spacing 0K - ) ORI T e
i" 2910 A SARA 0t hem (] or
'” Jaarying N04ILE @E
Ficuas L Ffe.h i
! L
A x 21.9 em Miraa, '!i:g_-_ A. YES
24 faut S ¢ T NL_'
B-l. 2 =l1.9em L e Y o O i idiee) ¢ B3-i YES
w 2 7‘62 cm n-u:-- ! - AABRE 20sde ,
or Fr6. B Fic. B-2
B2, Z25.08em :
- ‘ .
oy TYPE I ATOT TURS .
C. Y2762em - - C‘) B2 YES
. . o t
. Saser £ PRORL [ Y2V 208 110} et
6 AL T e
. Fig.C

Pitor Tube Correction Faetor:

049AS-278010 Page 44 of 77

NO

NOQ -

NO
NO









Appendix C
Example Calculations






Gas Volume Standardization

AH
P +—
T | % 13.6
P T,

m

. I/std = mem(

Where: Vsta = volume of gas sampled at standard conditions
Vm = volume of gas measured by dry gas meter (ft3)
Y = dry gas meter correction factor (dimensionless)
Tsq = standard temperature (°R = 460 + °F)
Psta = standard pressure (“Hg)
P, = barometric pressure (“Hg)
AH = average orifice differential pressure (“H,O)

m = average meter temperature (°R)

For example, the volume of gas measured at the dry gas meter for Run 2 of the PM
testing at the D Blast Furnace Exhaust was 83.10 ft’. The dry gas meter correction factor
was 1.022. Standard temperature and pressure are 528°R and 29.92”Hg, respectively.
The barometric pressure at the time of testing was 29.24”Hg. The average orifice
differential, and meter temperature were 2.46 and 532.65°R, respectively. The volume of
gas sampled was corrected to standard conditions as follows:

20 247mg + 210
578° R 13.6 ”I;
Via = (83-10 ft’ X1-022 & |-82.79f°, standard
29.92"Hg 532.65°R
Moisture Fraction
. Vwc
v Vwc + Vstd
Where: Bws = exhaust gas moisture content

For example, from previously calculated values, the exhaust gas moisture fraction for
Run 2 of the PM testing at the D Blast Furnace Exhaust was calculated as follows:

0.61295 ft*

= =0.007
" 0.61295 13 + 82.79 ft?







Stack Gas Molecular Weight, Wet Basis (1b/1b mole)

M, = [ 1- B | 1g) Bus
100)" 1100

The stack gas moisture content for Run 2 of the PM testing at the D Blast Furnace
Exhaust was 0.7%. The wet stack gas molecular weight is then:

M, =128.836 b 1—0'7 +18 -0—7— =28.76 b
Ib mol 100 100 Ib mol

Stack Gas Velocity, V (fpm)

I@:(soﬁKCAP L \
min, * % \PM, -

Where: K, = Pitot tube constant équal to 85.49 /2 |(b/Ib-mole)(in.He)
sec (°R)(in.H,0)

C, = Pitot tube coefficient, dimensionless
AP = The average square root of the velocity head of stack gas (in. H,0)
M, = Molecular weight of the stack gas, wet basis (Ib/Ib mole)

For example, for Run 2 of the PM testing at the D Blast Furnace Exhaust, the average
square root of the velocity head of the stack gas was 0.947”H,0. Using values already
calculated, the average stack gas velocity was calculated as follows:

_{  seC £ |(1/1b molYin.Hg)
V, = (6oml_n](85.49sec R H,0) ](0.84)

(558.3°R)

332801

0.947- -
(29.19in.Hg) 28.76 o
A Ib mol







Dry Standard Stack Gas Volumetric Flowrate, Qstd dry (dscfm)
Qstd,d;y = Qstd (]' - Bws)

For example, for Run 2 of the PM testing at the D Blast Furnace Exhaust, the dry
standard stack gas volumetric flowrate was calculated as follows:

N 3 3
Ounaary = 278,687 ﬁ—_,standard(l ~0.007)= 276,736f_— ,standard dry
. min min

PM Concentration, C, (lb/'ft3 , drv basis)

C=—>2
453,600V

Where: m = mass of particulate/PM (mg).
V.= total volume of gas sampled ().
453,600 = conversion factor, milligrams to pounds.

For example, for Run 2 of the PM testing at the D Blast Furnace Exhaust, the total mass
of PM measured from the filter and acetone rinse was 8.9 mg. The total standardized
(dry) volume of gas sampled was 82.79 f. The dry PM concentration of the gas stream
is then:

8. 9mg 7 Zb

453, 600 (82 794%)

C, = =237*107 —

Mass Emission Rate (Ib/hr)

Emission Rate = C,Q,, d,y( n}lzm]
-

Where: Qsta,ary = dry standard stack gas volumetric flowrate (ft3/min).

For example, from the previous calculation, C; = 2.37*10" "1b/ft’. The dry standard
flowrate for Run 2 of the PM testing at the D Blast Furnace Exhaust was 276,736 ft’/min.
The mass PM loading in pounds per hour is then:

3 .
Fmission Rate =2.37*107" — b 276,736 -— ] (60 ——) 3. 9&
7 min hr hr
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Gravimetric Analytical Report
Front Half Particulate Matter Emissions
US Steel
Ecorse MI
BTEC Project No. 049AS-278010
Sampling Dates: 4-3-18

Source Test # Filter Filter Filter Beaker Filter Beaker Filter
D Number initial wt. Final wt. Volume net wt. gain blank correction net wt. gain
(g) (g) (mL) (g) (8) Corrected (g)
Filters
D Blast 1 J-468 0.1209 0.1295 NA 0.0086 NA 0.0086
D Blast 2 J-473 0.1124 0.1181 NA 0.0057 NA 0.0057
D Blast 3 J-475 0.1262 0.1396 NA 0.0134 NA 0.0134
blank J-374 0.1206 0.1208 NA 0.0002 NA
Source Test # Beaker Beaker Beaker Beaker Beaker Beaker Beaker
1D Number initial wt. Final wt. Volume net wt, gain blank correction net wt. gain
(8) (8 (mL) (g) (g) Corrected (g)
Beakers
D Blast 1 1B 117.4261 117.4307 90 . 0.0046 0.0000 0.0046
D Blast 2 Y8 108.8188 108.8220 90 0.0032 0.0000 0.0032
D Blast 3 Z1 108.1947 108.1984 90 0.0037 0.0000 0.0037
blank 18 102.3819 102.3820 90 0.0001
Limit of Detection: 0.5 mg
Analytical Method (USEPA): 5
Equations Density of acetone: 0.78800 g/cm™3
Cy=m/(V.*py) , eq 5-4 Acetone blank concentration: 1.4E-06 Ca
Wa= Ca ¥ Vn\v * Das€q 5-5
Total acetone weight (blank): 70.92 g
Where: maximum correction: 0.001 %
Ca = acetone blank residue concentration maximum correction: 0.0007 g
ma =mass of residue in blank
pa =density of acetone, 0.788 mg/ml
Va = Volume of acetone in blank

Vaw = Volume of acetone in sample
= weight of residue in acetone wash (blank correction)

Wa
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