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SECTION 1
INTRODUCTION

In accordance with the Environmental Protection Agency's program for
developing New Source Performance Standards, personnel from the TRW Environmental
Engineering Division performed emission testing on the outlets of two coke oven
baghouses at Kaiser Steel Corporation's Fontana works. The testing was done
between April 14 and April 17, 1980.

The testing program was designed to provide additional information on the
use of baghouses for controlling particulate emissions from coke oven battery
stacks.

The emission testing was done at the outlets of the baghouses serving
coke oven batteries C and E. The testing at Battery C consisted of three
Method 5 particulate runs. The testing at Battery E consisted of three Method
5 particulate runs and three Method 17 in-stack filter particulate tests. The
Method 5 and Method 17 tests were done simultaneously to provide comparison
data on these two test methods. Each test consisted of a two hour sample and
a composite gas sample for inorganic analysis.

This report presents the results of the sampling and analysis program.
The following sections of the report will present a summary and discussion of
the results, a process description, the description of the sampling location,
and sampling and analytical procedures. The appendices contain field and lab-
oratory data sheets, calibration data, and example calculations.
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SECTION 2
SUMMARY AND DISCUSSION OF RESULTS

The Method 5 samples taken at Baghouse C and Baghouse E were analyzed for
front half (filterable) and back half (condensable) particulates, and front
half (aerosol) and back half (vapor phase) sulfates. Since the sampling
methodology used does not separate sulfuric acid and sulfate salts, the results
are expressed as S04. Tables 1 and 2 summarize the Method 5 tests at Baghouse
C and Baghouse E, respectively.

Method 17 samples were taken simultaneously with the Method 5 test at
Baghouse E. Since Method 17, the in-stack filtration method, specifies
recovery of only the front half of the sampling train, data is given only for
front half particulates and front half sulfates. The data from these tests
are summarized in Table 3.

The results of all of the tests show a large proportion of the particulate
catch to be sulfate. The percentage of the total particulate catch attributable
to sulfate ranged from 33% to 67%. The proportion of sulfate to total particulate
was higher at Baghouse E than at Baghouse C (58% at Baghouse E as opposed to 43%
at Baghouse C).

A comparison of the filterable particulate catches for the simultaneous
Method 5 and Method 17 tests at Baghouse E shows a much lower grain loading
for the Method 17 tests. The average front half grain loading for the first
two Method 5 tests was 0.052 gr/SCF, while the corresponding Method 17 tests
had an.average grain loading of only 0.01 gr/SCF. The Method 17 tests also
had a much lower total sulfate grain loading: 0.006 gr/SCF average for the
first two tests, (front 1/2 as apposed to 0.030 gr/SCF for the corresponding
Method 5 tests. (front 1/2)

The difference in sulfate and particulate catch is probably due to the
difference in filter temperature of the two methods. The Method 17 filter
was in the stack at 4000F, while the Method 5 probe and filter were maintained
at 2500F. The method 17 filter was above the acid dewpoint, while the Method
5 probe and filter cooled the gas and allowed condensation to occur.

The particulate filter for the third Method 5 test at Baghouse E was
found to have been contaminated in shipment to the laboratory, consequently
front half data is not available for that test. The back half particulate
and sulfate data for the test is presented in Table 2.

During each test visible emissions observations were made of both baghouse

stacks. These data are summarized in Tables 4 and 5 for Baghouse C and Baghouse
E, respectively. Observations were done at 15 second intervals in six minute
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During each test visible emissions observations were made of both baghouse
stacks. These data are summarized in Tables 4 and 5 for Baghouse C and Baghouse
E, respectively. Observations were done at 15 second intervals in six minute
sets in accordance with EPA Method 9. Visible emissions from the two baghouses
were intermittent and rarely exceeded 5% opacity.
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TABLE 1 BATTERY C BAGHOUSE OUTLET METHOD 5 PARTICULATE RESULTS

RUK NUMBER

AVERAGE

ENGLISH UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

ENGLISR UNITS

METRIC UNITS

ENGLISH UNITS

METRIC UNITS

1 DATE 4/15/80 4/15/80 1/16/80 4/16/80 4/17/80 4717780
I1 STACK PARAMETERS
Pst - Static Pressure, “Hg (mHg) - .68 -17.27 -.68 -17.27 -.68 -17.27 -.68 a7.27
Ps - Stack Gas Pressure, "Hg Absolute (mmig) 26,37 720.60 28.43 2212 28.45 722.63 28.42 721.87
% €0, - Volume % Ory .7 217 3.38 3.38 4.87 4.87 3.8 4.4
%0, - Volume % Dry ra.27 1427 18.80 14.80 12.32 14.38 14.48 14.48
% €0 - Volume % Dry 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% Ny - Volume % Ory 81.56 81.56 81.82 81.62 80.75 80.75 81.38 81.38
Ts - Average Stack Temperature OF (°C) 323 162 336 169 323 167 331 166
% Hp0 - % Mofsture in Stack Gas, By VoTume 7.67 7.67 8.92 8.02 10.66 10.66 8.78 8.78
#s - Stack Area, Ft2 (cn®) 20.62 V.92 20.63 1.92 20.63 1.92 20.63 1.92
Md - Molecular Weight of Stack Gas, Ory Basis 29.24 29.24 29.13 29.13 29.35 29.35 29.24 29.24
Ms - Molecular Weight of Stack Gas, Wet Basis 28.38 28.38 28.24 28.20 28.14 23.14 28.25 28.25
Vs - Stack Gas Velocity, ft/sec, (m/sec) 55.21 16.83 51.41 15.67 54.64 16.66 53.75 16.39
Ga - Stack Gas Volumetric Flow at Stack Conditions, ACFM {Nm>/min) 63340 1935.9 63636 1802.7 67635 1916.0 66537.0 1882.9
Qs - Stack Gas Volumetric Flow at Standard Conditions, DSCFM (Nm%/min} || 20353 11835 26909 1045.6 38261 1083.9 38507.7 1090.3
% EA - Percent Excess Air
11 TEST CONDITIONS
Pb - Barometric Pressure, "Hg (miHg) 29.05 737.87 29.11 739.39 2913 739.90 29.10 739.06
Dn - Sampling Nozzle Diameter, in, {mm) 188 4.70 .248 6.30 .28 6.30 221 5.77
T - Sampling Time, min 120 120 120 120 120 120 120 120
Vm - Sample Yolume, ACF (m’} 47.673 1.35 72.500 2.21 78.659 2.23 68.077 1.93
§p - Net Sampling Points 8 48 8 8 48 48 8 48
Cp - Pitot Tube Coefficient .85 .85 .85 .85 .85 .85 .85 .85
Tm - Average Meter Temperature °F {°C) 100 38 14 46 105 a 106 a1
Pm - Average Orifice Pressure Orop, "H,0 (mn,0) .45 11.43 1.3 33.27 1.96 37.08 .07 27.26
Vic - Condeasate Coilected {Impingers and Gel), mls 7 128 --- 182 129
59 14,99 51 13.21 57 14.48 14.22
IV TEST CALCULATIONS
W - Condensed water Yapor, SOCF (Wm’) 3.62 .10 6.07 a7 8.57 .29 6.09 a7
Vi - Volure of Gas Sampled at Standard Conditions, DSCF (Nm>) 43.674 1.2 69.920 1.98 71.802 2.01 61.799 1.75
)0 - Percent Moisture, By Volume 7.67 7.67 8.02 8.02 10.66 10.86 8.78 8.78
Ms - Molecular Weight of Stack Gas, Wet Basis 23.38 28.38 28.24 28.28 28.10 28.14 29.24 29.20
Vs - Stack Velocity, ft/sec (m/sec) 55.21 16.83 51.41 15.67 54.64 16.66 53.75 16.39
2] - Percent Isokiretic | 99.73 99.73 97.18 97.14 96.23 95.23 97.70 97.70
Y ANALYTICAL DATA
A) Particulates Front Half b 7.4 A 3%.9 - 33.6 .- 28.3
Probe (mg) - - e
Cyclone (mg) 20.7 .- 32.8 52.6 35.4
Filter (ng) o 8.1 69.7 .- 86.2 64.7
Particulates Front Half Total (mg) | 038 30.7948 L0154 35.1889 L0215 49.2380 L0168 38.4072
3 | 4.6524 2.8 4.8625 2.2072 7.08605 3.2222 5.5378 2.5138
grs/SOCF , {mg/m”) |
anr, (kg/hr) |
B) Particulates - Condensables
(mo} 19.3 243.5 406.0 222.3
grs/SOCF , (mg/m’) 0068 15.5994 .0537 122.9341 1014 231.9098 0540 123,481
#/0r, (kg/hr) 2.3567 1.0698 16.9873 7.7110 33,4334 15.1766 17,5927 7.9858
) Total Particulates (mg} - 57.4 - 313.2 - a92.2 - 287.6
ars/SOCE, (mg/m’) .0203 46.3942 L0691 158.1230 1229 281.1478 L0708 161.888
hr. (kg/hr) 7.0091 31816 | 21.8498 9.9182 40.5328 18.3988 23.1308 10.4995
D) Front Half S04 (mg) 0.2 33.5 45.2 29.6
grs/SDCF, (mg/m’) 0036 8.2443 L0078 16.9123 .0097 22.2217 .0069 15.7929
£70r, (kg/hr) 1.2485 5654 2.337 1.0609 3.1831 1,443 2.2552 1.0237
E) Back Half 504 (mg) 8.7 --- 162.6 257.9 1433
9rs/SDCF ,(mg/m°) 003 7.0319 0353 82.0907 L0554 126.7¢13 L0318 71.9713
#/br, (kg/hr) 1.0623 L4822 11.3435 5.1491 18.1621 8.2¢43 | 10.1893 4.6252
F} Total S04 (mg) 18.9 196.1 3031 172.7
9rs/SOCF, (mg/m’) 0067 15.2767 L0433 99.0036 0651 149.0130 o384 87.7642
#/hr | (kgybr) 2.3078 1.476 136806 6.2100 21,3452 9.6672 | 12.4445 5.6483
T ™
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TABLE 2 BATTERY E BAGHOUSE OUTLET METHOD 5 PARTICULATE RESULTS

3
1 2 AVERAGE

RUN NUMBER
ENGLISH UNITS | METRIC UNITS |ENGLISH UNITS | METRIC UNITS |ENGLISH UNITS | METRIC UNITS | ENGLISH UNITS | METRIC UNITS

1 oae 4715780 4/15/80 4716780 /16780 417780 anse
11 STACK PARAMETERS
Pst - Static Pressure, “Hg (mmg) -.64 -16.26 --64 -16.26 -.64 -16.26 -.64 16.26
br. - Stask Gas Prossuve, “Hg Absclute (g} 28.41 721.81 28.47 723.14 23.49 723.65 28.45 722,88
X 00, - valume % Ory 2.5 2.15 3.82 3.2 a7 %z 3.58 3.58
g 02 _ Volume % Dry 16.66 16.66 14,29 14.29 13.13 13.13 14.69 14,69
4C0 - Volume % Dry 0.00 0.00 0.00 0100 0.00 .00 .00 0.00
%1y - Votume % Dry 81.19 8119 81.83 81.83 82.10 82.10 81.71 8.n
Ts - Average Stack Temperature OF (°C} 386 197 398 203 403 206 39 202
% 0 - % Moisture in Stack Gas, 8y Volume 9.13 8.13 9.3 9.3 9.49 .49 9.32 9.32
us  stack aves, £ (end) 20.00 1.86 20.00 1.86 20.00 1.86 20.00 1.86
Md - Wolecular Weight of Stack Gas, Dry Basis 29.01 29.01 29.17 29.17 29.2% 29.29 29.16 29.16
Ns - Molecular Weight of Stack Gas, Wet Basis 28.00 28.00 28.12 2812 28.22 28.22 28.11 28.11
Vs - Stack Gas Velocity, fifsec, {n/sec) 55.93 17.05 58.49 17.83 61.64 18.79 58.69 1.66
Q - Stack Gas Volumetric Flow at Stack Conditions, ACFM (Nn’/min) 67116 1801.3 10192 1988.4 739 2090.4 70426.3 1995.1
26 - stack Ses Volumetric Flow at Standard Conditions, DSCEM (Nn'/min) § %1% 1023.9 37270 1055.8 39010 nos.1 37475.3 1061.6
% EA - Percent Excess Air
11l TEST CONDITIONS
Pt - Barometric Pressure, “Hg {ramHg) 29.05 737.87 29.11 739.39 29.13 739.90 29.10 739.06
Sr - Sampling Nozzle Diameter, in. (mm) -250 6.35 .250 6.35 .250 6.35 .250 6.35
Y - Sampling Time, min 20 120 20 120 120 120 120 120
um - Semple Volure, AF () 85.815 2.43 87.170 2.47 89.635 2.54 7,500 248
Np - Net Sarpling oirts 24 2 2 24 2 24 24 2
Cp - Pitot Tude Coefficient m 4 18 a8 109 a3 n3 15
Tm - Average Meter Temperature OF (°C) 1.34 34.04 1.39 ®.3 1.58 39.12 1.42 36.15
Pr - Average Orifice Pressure Drop, "H,0 (muy0) "'57 :Ziaa -“52 :;075 - 181 - 172
Yl - Candensate Zollected {Inpingers and Gel}, mls . . . : 69 17.53 .63 15.92
1¢  TEST CALCULATIONS
\w - Condensed Water Vapor, SOCF (Nn®) 7.77 .22 8.00 .23 8.52 L2t .00 23
4 - Volune of Ges Sampled at Standard Conditions, DSCF (Nn®) 77.276 2.189 77715 2.202 1.262 2.302 78.751 229
%iy0 - Percent Moisture, By Volume 9.3 3.3 9.3 9.3 9.49 9.40 9.32 3.3
Ms - Molecular Weight of Stack Gas, Wet Basis 28.00 28.00 28.12 28.12 28.22 28.22 28.11 2801
Vs - Stack Velocity, ft/sec (m/sec) 55.93 17.05 58.49 17.83 61,64 18.7¢ 58.69 1.66
1 - vercent Isokinetic 1086 104.6 102.0 102.0 101.9 101.9 2.8 102.8
vV ANALYTICAL DATA
A) Particulates Front Half - 85.9 - 0.5 - 23,4 - 8.6
Probe (mg) - - --- .- - a—- - .-
-— 149.4 - 187.7 - > * .-

Cyclone (mg}

Filter (mg) 263.3 289.2 - - 22.3
particulates Frant Half Total (mg) 0470 107.4860 574 131.3615 L0522 194238
4rs/SOCF . (ngin®) 13,5456 6.6027 18.328¢ 8.3202 16.4375 7.4614
#nr, (kg/hr)
8) Particulates - Condensables
{mg) 5 163.7 28.3 33.4 596.0
grs/SOCF, (mg/n®) 2328 531,5630 0056 12.8565 0063 14.5089 RIEN 272.2188
#/hr, (ka/br) 71.9370 32,6641 1.7936 8142 2.11%0 L9619 36.8663 16.7341
) Total Particulates (mg) 1399.0 317.5000 858.2500
arorsace, ng/nd) 2783 539.0691 L0630 14,2160 - Az 391.6425
d/he, Ckainr) 86.4826 39.2567 201230 9.1344 - 53.3028 23,1950
) Front Half SO v - 1371 - 166.4 6.3 116.5
ore/SOCF , (mg/m’) L0274 62.6279 0330 75.5828 .008 201126 L0231 s2.7704
#/hr, (kg/hr) 8.4752 3.840 10,5464 47873 2.937 1.3334 7.3197 3.3226
E) Back Half 504 {mq) 806.0 151 5.4 278.8
ars/SOCF A(mg/m’) 1609 368.1802 L0030 6.8588 L0029 5.6897 0556 127.2442
#ihr, (kg/hr) 43,8243 22.6168 L9570 L4344 .a770 L4435 17,2530 7.8316
F) Totz) S04 {mg) 9431 181.5 61.7 395.4
ppm R 1883 430812 L0360 82.4416 o7 26.8023 L0787 180.0186
grs/SUCF, (mg/m’) 53,3001 26.4638 11.5034 5.217 39048 1.7769 24.5726 11.1542

#/hr , (korhr)

* Test # 3 filter contamirated
Nete - Averages include anly tests | and 2
for front half data.




TABLE 3 BATTERY E QUTLET METHOD 17 PARTICULATE RESULTS

RUN NUMBER 1 2 3 4
ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC
UNITS UNETS UNITS UKITS UNITS UNITS UNITS UNITS
1 Date 4/15/80 4715/80 4/16/80 4/16/80 4/17/80 4/17/80
T STACK PARAMETERS
PsT - STaTic Pressure, "Hg (mmHg) -.64 -16.25 -.64 -16.25 -.64 -16.25 -.64 -16.25
Ps - STACK GAS PRESSURE, "He ABSOLUTE (MpHG) 28.41 721.61 28.47 72314 28.49 723.66 28.46 722.80
% Gy - VoLuMe % Dry 2.15 2,15 3.82 3.82 4.77 4.77 3.58 1.58
% 0 ~ Vopume % Dry 16.66 16.66 14.29 14.29 1303 13.03 14.69 14.69
% CC - VoLume 2 Dey 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
%Ny - Voruwe 2 Drv 81.19 81.19 81.83 81.83 82.10 82.10 81.1 81.71
Ts - Average Stack TemperaTure OF (90) 386 197 3% 03 403 206 % 202
% HoC - 2 MorsTure IS SEACK Gas, By VoLume 8.31 8.81 8.76 8.76 8.54 8.5 8.70 8.70
As - STack ARea, FTZ (m¢) 20.0 1.86 20.0 1.86 20.0 1.86 20.0 1.86
Mp ~ MoLECULAR WETGHT OF 3TACK Gas, DRy Basis 29.01 29.01 29.18 29.18 29.29 29.29 29.16 29.16
Ms - MOLECULAR WEIGHT OF STACK GAs, WET BASIs 28.04 2.04 28.20 28.20 .32 28.32 28.19 28.19
Vs - Stack GAs VELOoCITY, FT/sEC, (M/sEc) 52.84 16.11 54,38 16.58 55.08 16.80 54.10 16.49
Ga - STack bas VoLumeTRIC FLow aT STack ConpiTions, ACFM (NMB/mg) 63410 1796.3 65257 1848.6 66097 1872.4 649213 1835.1
Qs - Stack Gas VOLUMETRIC FLow AT STANDARD ConpITIONs, DSCEM (Nvo/mIn) 34272 970.9 34871 987.8 35222 997.8 34788.3 985.5
% EA - Percent Excess Al
Tl TEST CONDITIONS
Py - BaromeTRIC PRESSURE, "He (mwHo) 25,05 737.87 2.1 739.39 29.13 739,90 29.10 739.06
Dy ~ SAMPLING NozzLe DiamMETER, N, () 250 6.35 .250 6.35 250 6.35 .250 6.35
T - SampLiNG Time, MiN 120 120 120 120 120 120 120 120
VM - SaMpLe VoLume, ACF (3) 82.610 2.34 81537 2.31 81.854 2,32 82,000 2,32
Ne - NET SampLing Points 24 24 24 29 24 26 24 2
Cp - Pr1at Tuse COEFFICIENT .84 .B4 84 .84 .84 .84 B4 .84
Tw - Averace MeTer TemperaTure OF (O0) 106 a m 4 102 39 106 4
Pr - Averase Oarrrce Pressure Deoe, "Ha0 (mmblH0) 1.23 3.8 1.29 2.7 1.30 33.02 1.27 32.34
Vic - ConpEnsaTe CoLLECTED (IMPINGERS AND GEL?, MLS - 154 - 150 - 149 == 151
OF - Stack VELacITY Heap “Ho0 Cavily0) .51 12,95 .54 13.72 .55 13.97 .53 13.46
IV TEST CALCULATIONS
Vi - CONDENSED WATER Vapor, SDCF (Nm3) . 7.24 .2 7.06 .20 7.01 .20 7.10 .20
VM - VoLUME OF Gas SAMPLED AT Stanparp CospiTions, DSCF (Nm”) 75.026 2,128 73.565 2.084 75.087 2.127 74.560 2.112
% Hy0 - Peacent Morsture, By VoLume 8.81 8.81 8.76 8.76 8,54 8.54 8.70 8.70
¥s - MoLECULAR WEIGHT OF STack GAs, WeT Basis 28,04 28.04 28.20 28.20 28,32 28.32 28.19 26.19
Vs - Stack VELOCITY, FT/sEC (M/SEC) 52.84 16.1 54,38 16.58 §5.08 16.80 §4.70 16.49
% 1 - Percent IsokINETIC 107.1 107.1 103.2 103.2 104.3 104.3 104.9 104.9
v ANALYTICAL DATA
A) PaRTICULATES FRONT HALF
PROBE (MG) - 2.9 - n.g - 7.9
CveLone (Ma) --- - --- P - -
FILTER (M5) - 48.5 - 40.4 - 24.0 44.3
ParTicuLaTes Frowt HaLr TotaL (ma) fhad 51.4 - 48.3 --- 55.9 52.2
GRs/SICF, (Ma/mB) L0106 24,1839 .0103 23,6565 L0118 26.2798 L0108 24,7076
B, ka/vR) 3.1030 1.4085 3.0884 1.4019 3.4654 1.5730 3.2189 1.4611
B) Front HaLr S0y (M6) - 42.1 --- 17.63 - 8.2 --= 32.64
PPM, (MG/M3) .008? 19.8082 .0037 8.4507 .0078 17.9586 0067 15.4088
$/HR, (KG,HR) " 2.5416 1.1837 1.1084 5013 2.3681 1,0750 2.0047 .8100




TABLE 4. BAGHOUSE C VISIBLE EMISSION SUMMARY

Test No. 1 Test No. 2 Test No. 3
Time | Set#]Avg.% Opacity| Time SetJvAvg.% Opacity| Time | Set# JAvg.% Opacitx
11:15 ¢ 1 10 10:15 | 1 0 9:00 1 0
1:21} 2 5 10:21 1 2 0 9:06 2 0
1M:27] 3 0.16 10:27 | 3 0 9:12 3 0
11:33) 4 0.125 10:33} 4 0 9:18 4 0
11:39) 5 0 10:39] S 0 9:24 5 0
11:45]| 6 0 10:45] 6 0 9:30 6 0
11:50; 7 0 10:51) 7 0 9:36 7 0
11:56] 8 0.03 10:571 8 0.4 9:42 i 8 0
12:03| 9 0 11:03}) 9 0.8 9:48: 9 0
12:091 10 0 11:09 | 10 5.4 9:54| 10 3.75
12:165} 11 0 11:151 N 6.0 10:00; 1 9.0
12:211 12 3.75 11:21§ 12 0 10:06! 12 2.3
12:271 13 0 11:27) 13 1.7 10:12; 13 2.1
12:321 14 0 11:33} 14 0 10:18] 14 0.4
12:351 15 0 11:39] 15 0 10:24]1 15 4.6
12:41) 16 0 13:00] 16 0 10:30} 16 1.5
12:471 17 0 13:06§ 17 0 10:36] 17 1.3
12:53} 18 0 13:12} 18 0 10:42] 18 2.3
12:591 19 0.83 13:181 19 0 10:481 19 0.6
13:05) 20 0 13:241 20 0 10:541 20 0
13:11] 21 0 13:30} 21 0 11:00f 21 0
13:17} 22 0 13:36) 22 0 11:06] 22 0
13:23] 23 0.42 13:41] 23 0 11:12} 23 0
13:35] 24 0 13:47] 24 0.4 11:18] 24 0.6
13:41| 25 0 13:53] 25 0.2
13347 26 0.6
13:53| 27 0.2
13259 | 28 0.2
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TABLE 5. BAGHOUSE E VISIBLE EMISSION SUMMARY

Test No.l Test No. 2 Test No. 3
Time| Set#}Avg.% Opacity| Time| Set#| Avg.% Opacity| Time| Set# Avg,% Opacity
11:25] 1 0 410:151 1 0 9:00] 1 0
11:31} 2 0 10:21§ 2 0 9:06] 2 0
11:36] 3 0.4 10:26] 3 0 9:12] 3 0
11:42] 4 0.4 10:36] 4 0 9:18] 4 0
11:48] 5 0.4 10:38] 5 0 9:24| 5 0
11:54] 6 0 10:44] 6 3.13 9:30] 6 0
12:00f 7 0 10:50f 7 1.25 9:361] 7 0
12:06] 8 0 10:56] 8 0 9:421 8 0
12:12 9 0 11:02] 9 0 9:48| 9 1,25
12:18] 10 0 11:08{ 10 0 9:541 10 0
12:25) 11 0 11:15] N 0 10:00( 11 0
12:31] 12 0 11:21] 12 0 10:06} 12 0
12:37] 13 0 11:27] 13 0 10:12}) 13 0
12:43] 14 1.9 11:33] 14 0 10:18] 14 0
12:49} 15 0.4 11:39] 15 0 10:241 15 0
12:55] 16 0 11:45] 16 3.96 10:30} 16 0
13:01 17 0 11:5Y 17 1.04 10:361 17 0
13:07] 18 0 11:57] 18 0 10:42} 18 0
13:13 19 0 12:031 19 0 10:48] 19 0
13:19] 20 0 12:09] 20 0 10:54] 20 0
13:400 21 0 12:1§ 21 0 11:007 21 0
13:46f 22 0 12:21} 22 0 11:06f 22 0.63
12:27] 23 3.54 11:12] 23 4.4
12:33 24 5.0 11:18] 24 0.63
12:39 25 5.0 11:24] 25 0
12:4 26 5.0
12:50 27 1.67
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SECTION 3
PROCESS DESCRIPTION

Kaiser Steel Corporation operates seven furnace coke batteries at its
steel plant in Fontana, California, This is the only U.S. steel plant which
uses fabric filters to control particulate emissions from coke oven battery
stacks. Currently, four filters are in operation serving batteries B, C,

D, and E. The filters on batteries F and G are nearing completion. The filter
on battery A is presently under construction while the battery is down for
rehabilitation.

During the period of April 15-17, 1980, emissions tests were conducted

on the outlets of the filter serving battery C and battery E. The filters

for batteries B and D were not selected for testing, because battery D was
fired with blast furnace gas and the filter serving batter B was not operating
properly. TUMV filter was cleaning nearly continuously. In addition, Kaiser
personnel said that it was believed that the bags were partially blinded and
they plan to replace all bags in the B filter in the near future. They also
will install a new reverse air fan and modify the reverse air ducting system.

The purpose of the tests was to quantify the particulate emissions from
the fabric filters. Particulate (EPA method 5) and opacity (EPA method 9)
were measured for both battery C and E. In addition, simultaneous test were
conducted at the outlet of E filter Using method 17 (in-stack filter).

Salient facts on the design and operation of batteries C and E are sum-
marized in Tables 3-1 and 3-2. As indicated, both C and E batteries are Koppers-
Becker underjet ovens built in 1949 and 1952 respectively. Brickwork in battery
C has not been rebuilt since 1949, although the battery did have some mechanical
repairs in 1974. A hot end-flue rehabilitation was performed on battery E in
1978. Both batteries are equipped with double collecting mains and each con-
sists of 45 ovens measuring 13 ft in height. Each is charged with 13,5-14.0 tons
of coal. However, during the test period both of the batteries had 8 ovens out
of service (37 ovens were in service). Coking time on battery C was 17 hours,
and on battery E was 16 hours. Kaiser personnel said that the end-flues on
each oven are spray-patched an average of once every 3 months.

Both of these underjet batteries were fired with coke oven gas (C0G)
during the entire test period. Charging of the ovens is performed by a larry
car using stage charging techniques. Fueld gas flow to C battery was not
measureable during the tests, although the operators said they were at a max-
imum fuel rate. The fuel flow instrument for E battery was operating, and
varied from 130,000 to 150,000 scfm. However, the proper chart paper was not
available for this instrument so none of these charts are included in Appendix D,
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TABLE 3-1. PROCESS DATA FOR BATTERY C

Date 4/14/80

Plant Name Kaiser Steel

Plant Location Fontana, California

Battery No. C

Name of Plant Contact Jake Martzolf

Type of Ovens and Designer Koppers-Becker (underjet)

Date Built 1949

Date of Last Rehabilitation 1976

Type of Last Rehabilitation Buckstays and jambs

Number of QOvens Total 45 In Service 372

Size of Ovens Height 13 ft Width 13-1/2 in. Length 40 ft
Type of coke produced Furnace

Normal coking time (hr) 17 hr

Coal charged per oven (tons 13.5-14

Reversal period (min) 30

Nozzle decarbonization method Recirculating duct

Is flue gas recirculated? Yes

Type of fuel gas C0G Heating value 500 Btu/scf
Is fuel gas desulfurized? No

Note use of stage charging, preheated coal, etc.
State charging, double collecting main

Stack height and top diameter 225 ft; 10 ft diameter

Test location (stack or waste heat canal) Filter outlet duct (provide sketch)

Control Method Used Fabric filter

Manufacturer of Filter American Air Filter

Date Installed February 1979, start-up

Number of Compartments 5

Total Filter Area 42,770 ft?

Number of Bags 900

Fan Hp 450 Hp

Cleaning Frequency and Duration Specified AP; clean for 50 sec
Cleaning Set Point (AP) 7.3 inches of water

3 ovens 108, 109, 111, 115, 116, 134, 147, 149 were out of service.
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TABLE 3-2. PROCESS DATA FOR BATTERY E

Date _ 4/14/80

Plant Name Kaiser Steel

Plant Location Fontana, California

Battery No. E

Name of Plant Contact Jake Martzolf

Type of Ovens and Designer Koppers-Becker (underjet)

Date Built 1953

Date of Last Rehabilitation 1978

Type of Last Rehabilitation Hot end flue rehabilitation

Number of Qvens Total 45 In Service 372

Size of Ovens Height 13 ft Width _13-1/2 in. "Length 40 ft
Type of coke produced Furnace

Normal coking time (hr) 16 hr

Coal charged per oven (tons 13.5-14

Reversal period (min) 30

Nozzle decarbonization method Recirculating duct

Is flue gas recirculated? Yes

Type of fuel gas COG (can burn BFG) Heating value 500 Btu/scf
Is fuel gas desulfurized? No

Note use of stage charging, preheated coal, etc.
State charging, double collecting main

Stack height and top diameter 225 ft; 10 ft diameter

Test location (stack or waste heat canal) Outlet of Filter (provide sketch)
at ID fan inlet duct

Control Method Used Fabric filter

Manufacturer of Filter American Ajr Ff]ter

Date Installed December 1978 - start-up

Number of Compartments 6

Total Filter Area. 51,324 ft2

Number of Bags 1,080

Fan Hp 500 Hp

Cleaning Frequency and Duration Specified AP; clean for 30 to 40 sec
Cleaning Set Point (AP) 7.3 inches of water

Ovens 228, 233, 238, 242, 243, 247, 248, 249 were out of service.




although the instrument readings were recorded on an hourly basis during the
tests and are included in the data in Appendix D.

The fabric filter units used to collect particulate emissions from the
underfiring exhaust gases were started up in February 1979 (battery C) and
December 1978 (battery E). Both are closed-suction design with reverse air
cleaning. Battery C filter consists of five compartments containing 900 bags
with a total filtering area of 42,770 ft2. Battery E filter consists of sié
compartments containing 1,080 bags with a total filtering area of 51,324 ft<.
Both are equipped with graphite-silicone treated glass fiber bags. No pre-
coating of the bags is used.

The fabric filter serving battery € was designed to handle 88,000 acfm
at a net air-to-cloth ration of 2.76:1 with one compartment isolated for clean-
ing. Design operating temperature was 4500F and the actual temperature during
test tests was 3320F, Exhaust gases from this filter are pulled through a
450 Hp induced draft fan and are then discharged to the atmosphere through
a 225 ft stack. Each compartment is cleaned automatically whenever the total
pressure drop reaches a preset level of 7.3 inches of water,

The fabric filter serving battery E was designed to handle 118,000 acfm
at a net air-to-cloth ration of 2.76:1 with one compartment isolated for clean-
ing. Design operating temperature was 4500F and the actual temperature during
these tests was 394CF. Exhaust gases from this filter are pullad through a
450 Hp induced draft fan and are then discharged to the atmosphere through a
225 ft stack. Each compartment is cleaned automatically whenever the total
pressure drop reaches a preset level of 7.5 inches of water,

Dust collected by each filter is landfilled and Kaiser personnel said
they are experimenting with methods to stabilize all such dust that goes to
the Tandfill.

After each of the daily emission test periods, supplemental tests were
performed to determine the approximate quantity of dust collected by the
battery E filter. This procedure consisted of manually activating the clean-
ing cycle. One hour later, the cleaning cycle was again activated and the
dust discharged from the filter hopper screw conveyor system was collected
and weighed. Three such tests were conducted, one one each of the three
test days, and showed that the quantity of dust was 33, 35, and 25 1bs.
Assuming that these quantities are representative of the amount of dust captured
by the filter during the 1-hour peirod between cleaning cycles, the dust
collection rates were 33, 35, and 25 1b/hour. Similar tests could not be
performed on battery C because the filters serving batteries B and C share a
common discharge system for the collected dust.

During the periods when the emission tests were conducted on the outlets
of C and E filters, both the battery and filter operations were monitored. This
process operating data and observations are presented in Appendix D. All tests
were conducted when the battery and filter were operating within normal limits.



SECTION 4
LOCATION OF SAMPLING POINTS

Outlet from Baghouse C - The discharge from Baghouse C passes through a
61.5 inch round duct to an induced draft fan and to the stack. The
discharge was sampled at a point 10 feet (2 diameters) upstream from the
induced draft fan, and 8 feet (1.6 diameters) downstream from a 45C bend.
The samples were taken at 48 traverse points. Figure 1 is a diagram of
the sampling location.

Qutlet from Baghouse E - The discharge from Baghouse E passes through a
rectangular duct with inside dimensions of 8 feet by 2 1/2 feet. The
duct goes to an induced draft fan and then to the stack. The sampling
location was located 15 feet (4.7 diameters) downstream from a 90° bend
and 10 feet (3 diameters) upstream from the induced draft fan. Samples
were taken at 24 traverse points. Figure 2 is a diagram of this sampling
location,
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POINT | FRACTION OF D'g;éz‘fE
LocaTion| sTack Lo. INSIDE
WALL (IN.)
! 1.1 0.65
2 3.2 1.99
3 5.5 3 .39
4 7.9 4 B7
- 5 10.5 6 .44
™
< - 6 13.2 8.12
t
© 7 16. 1 9 .93
(] 19.4 t1.92
9 23.0 14 .14
10 27.2 16 .71
] 32.3 19 .88
[]
T 12 39.8 24.47
TRAVERSE POINT LOCATIONS 3 60.2 37 03
14 67.7 41 .62
15 72.8 . 44 .79
16 77.0 47 .36
o
(4 80.6 49 .58
-] i8 83.9 51 57
19 86.8 53 .38
20 9.5 55 .06
21 92.1} 56 .63
22 94.5 58 .11
: STACK 23 96.8° 59 .51
l 24 28.9 60 .85
N
BAGHOUSE |~ SAMPLING PORTS
.o‘
L Nl
1.D.
FAN

FIGURE 1 BAGHOUSE "C " PLANT SCHEMATIC & TRAVERSE POINT LOCATIONS
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TRAVERSE FRACTION OF DISTANCE
° ] POINT FROM INSIDE
LOCATIONS STACK LENGTH WALL (IN.)
® ®
| 4.17 4.0
[ ] ®
2 12.50 2.0
¢ o 3 20.83 20.0
o ° 4 29.17 28.0
5 37.50 36.0
] ° _
g’ 6 4583 44.0
o o 7 54.17 52.0
® ° 8 62.50 60.0
9 70.83 68.0
° ®
10 79.17 76.0
¢ o T 87.50 84.0
° ° 12 95.83 92,0
® [ J
1] '
o5t il
TRAVERSE POINT LOCATIONS
-
/
F
BAGHOUSE
SAMPLING poR'rs\
STACK \:.
) 1N\
\ K 17
|
1D, ‘
FAN ‘
FIGURE 2 BAGHOUSE "E" PLANT SCHEMATIC & TRAVERSE POINT LOCATION
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SECTION 5
SAMPLING AND ANALYTICAL PROCEDURE

A) METHOD 5

EPA Method 5 sampling was done in accordance with the method as revised
on August 18, 1977 (Federal Register, Vol. 42, No. 160). Figure 3 is a dia-
gram of the sampling train. At the Baghouse C sampling location a vertical
steel girder restricted the clearance so that some of the traverse points
could not be reached with the ten foot probe. In order to provide more clear-
ance, the impinger box was removed from the filter oven and connected to it
by a flexible teflon 1ine. Figure 4 is a diagram of this sampling train con-
figuration. ‘

Before each test a velocity traverse was done to determine the average
velocity and temperature in the duct. The calibrated nozzle size selection
was made based on the preliminary velocity traverse and an estimate of the stack
gas moisture content. The sampling rate was adjusted to isokinetic conditions
using a calculator programmed with the operating nomograph equation. The parti-
culate samples were taken at traverse points at the centers of equal areas with-
in the duct.

After assembling the sampling train at the location it was leak checked,
and sampling was not begun until a leak rate of less than 0.02 cfm at 15 inches
of mercury vacuum had been achieved. At each sampling port change the sampling
train was inspected for cracked or broken glassware and to assure that the
filter remained intact. Leak checks were done at the end of each test at the
maximum vacuum encountered during the test.

Sample Recovery

Upon completion of the test the probe was removed from the sampling train,
the nozzle wiped off to prevent possible contamination of the sample, and the
probe and nozzle were rinsed with acetone. A nylong brush with a polypropylene
handle was used to remove particulates from the probe. The probe rinse was
placed in a glass container with a teflon 1id liner. The filter holder and
impingers were sealed and moved to the mobile laboratory for sample recovery,

The collected particulates were placed in three containers. The glass
fiber filter was removed from the filter holder and placed in a polyethylene
sample jar, The acetone probe rinse was placed in a glass sample bottle with
a teflon lide liner. The impinger solutions were measured and p1aced in a
glass container along with the back half rinse.
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Particulate Analysis

The front half acetone rinse was placed in a tared beaker and evaporated
to dryness. The impinger solution and back half rinse was placed in a tared
beaker and evaporated on a steam bath. The beakers with residue and glass
fiber filter were then placed in a desiccator until they reach a constant
weight. The beakers and filter were weighed to within 0.1 milligrams to deter-
mine the amount of particulate collected.

Sulfate Analysis

After the particulate analysis was completed 100 milliliters of distilled
water was added to each beaker. The particulate filter was then added to the
probe rinse beaker and macerated to dissolve all collected suifate. The redis-
solved residue was then filtered through a Whatman 541 cellulose fiber filter
to remove turbidity. The solutions were then titrated with standardized
barium perchlorate solution against thorin indicator to determine the amount of
sulfate present in the front and back half particulate catches.

B.  METHOD 17

EPA Method 17 entails isokinetic collection of particulates on a glass
fiber filter located inside the duct being sampled. The calibrated nozzle and
and filter holder are located at the end of the probe and sampling is done at
traverse points within the duct as in EPA Method 5, Figure 5 is a diagram of
the Method 17 sampling train.

Preparations for sampling were the same as those for Method 5. The same
size calibrated nozzle was used for both the Method 17 and Method 5 trains
which were operated simultaneously. This made it possible to use the same
nomograph calculations for both trains and assured that the sample volume
would be approximately the same. Leak tests were done before and after the
test as with the Method 5 tests.

Sample Recovery

Upon completion of the test and final leak check, the probe was removed
from the train and the nozzle sealed. The filter holder and nozzle were re-
moved from the probe and taken to the mobile laboratory for recovery. The
filter was removed from the filter holder and placed in a sample container.
The nozzle and front half of the filter holder were rinsed with acetone and
brushed to remove particulates. The front half rinse was placed in a glass
container with a teflon 1ide liner. The impinger solutions were measured to
determine moisture collected and discarded. The silica gel was weighed to
determine moisture gain.

Particulate Analysis

The front half rinse was placed in a tared beaker and evaporated. The
beaker and the filter were then placed in a desiccator and dried to a con-
stant weight. They were then weighed to within 0.1 milligrams to determine the
amount of particulate collected.
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Sulfate Analysis

After completion of the particulate analysis 100 milliliters of distilled
water was added to the beaker. The filter was placed into the beaker and
macerated. The redissolved solution was filtered through a Whatman 541 filter
to remove turbidity. An aliquot of the filtrate was then titrated with stand-
ardized barium perchlorate against thorin indicator to determine the amount of
sulfate present.

C. INORGANIC GAS ANALYSIS

A sample of the stack gas was taken in a tedlar bag at each sampling lo-
cation during each test. These bag samples were analyzed for carbon monoxide, -
carbon dioxide, oxygen, and nitrogen concentrations with a Carle Basic gas
chromatograph with a thermal conductivity detector. One of the advantages of
this detector over the orsat analyzer is that it gives the nitrogen concentra-
tion directly rather than by difference.
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

WAISER ST £EL
O/ ET

PLANT
DATE _
SAMPLING LOCATION BAG HOL/SE
INSIDE OF FAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE B) 2.2 -
STACK 1.D., (DISTANCE A - DISTANCE B)__&7/. 5
NEAREST UPSTREAM DISTURBANCE __ & ° — / D/A/VY.
NEAREST DOWNSTREAM DISTURBANCE /&7 — 3./ O/AHM.
CALCULATOR £LL

SCHEMATIC OF SAMPLING LOCATION

TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.D. STACK L.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)

/ 0.0// 6/.5 0.7 9 70

2 a.032 2.0 1 /.o

3 0.055 3.4 72.4

[ 0.079 4.9 /3.2

5 0. (HE 5.5 /5.8

4 Q.132 8.1 /2.7

7 0.167 5.9 /8.9

8 Q./94 1.9 20.9

9 0.230 14,/ 23.)

/0 0.272 /6.7 257

// 0.323 r9.7 28.7

/2 0.3%8 24.5 33.5

/3 0.602 37.0 .o

| & 0.577 4/. 6 So.6

/5 Q. 728 - §3.2

/6 0.770 47, 4 s6.Y

/7 0D.8L5 $9. .8 520

/8 0.839 5/.6 6o-b

(9 0. 868 £3. ¢ &2.4

20 0.895 55.0 69.0

2/ .92/ 53, 6 656

2e 0., 945 S.3./ 67. {
2 3 0. 9648 59.5 (8.5

2 ¢ 0.2%893 5.8 £7.5

EPA (Dur) 232 A3
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
PLANT kaML\_« f:m,Q
DATE [ % B e
SAMPLING LOCATION B 2ahousr € oullet = 7 !
INSIDE OF FAR WALL TO v A !
OUTSIDE OF NIPPLE, (DISTANCE A) 1S 2,
INSIDE OF NEAR WALL TO Ay .
OUTSIDE OF NIPPLE, (DISTANCE B) Ly \L
STACK I.D., (DISTANCE A - DISTANCE B __26"” X__30” i v
NEAREST UPSTREAM DISTURBANCE __ 28/ — 2. SS‘M‘;M’M. Y ~|
NEAREST DOWNSTREAM DISTURBANCE __/&6/ — 4. R VY
CALCULATOR __(F'sure 27 SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK L.D. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
- 1
/ I - 617§ 129¢
2 316 18" 24.9¢
Ef JD 32" 278
Y ?/ro e <f3.97
s Vi sy bo. 77
6 /A 66" 72.9¢
7 1216 78" J4.77
3 15/t %" 95,,7¢
A-4

EPA (Dur) 232
4/12
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ANALYTICAL DATA

PLANT__ACC alaen

oAt £/ 1 [P
SAMPLING LOCATION
SAMPLE TYPE
RUN NUMBER NoC-£-s5 -/
SAMPLE BOX NUMBER
CLEAN-UP MAN

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASY),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER $/ 0233

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

COMMENTS:

LABORATORY RESULTS
CONTAINER __ 3 £s.9 mg
CONTAINER 14994 g
FRONT HALF SUBTOTAL ___238.3 g
CONTAINER __fl__ 11637 g

ETHER-CHLOROFORM
EXTRACTION me
CONTAINER mg
BACK HALF SUBTOTAL mg
TOTAL WEIGHT 1379.0 mg

MOISTURE

IMPINGERS . P
FINAL VOLUME 733"3 Fu ¥ =YY
INITIAL VOLUME 22> mi >
NET VOLUME o g 248

.Y

SILICA GEL oS-
ANaL weteHT 22/ e g d
INITIAL WEIGHT 22\ <3 g
NET WEIGHT 2 L c/ g

EPA (Dun) 231

4/72

JA’O

%/wz

379. ¢

SOL

>>/

TOTAL MOISTURE

VA4
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ANALYTICAL DATA

PLANT /(M\

4/12

COMMENTS:
pate___ [ () Y0
SAMPLING LOCATION
spLeTvpE_ASC —E= /D~ |
RUN NUMBER
SAMPLE BOX NUMBER _
/ ra ~/. 1
CLEAN-UP MAN Zicles S
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER __ S~ 2.9 me
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER _~ / CONTAINER - 43.5 mg
FRONT HALF suBTOTAL __ §1-4 n
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER M-A. mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER — A.A. me
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT g4 me
MOISTURE
IMPINGERS L= 35D
FINAL VOLUME __=—- -~ ml S
INITIAL VOLUME 320 _ ml S
NET VOLUME ___ — ml =~
SILICA GEL s _
FINAL WEIGHT —-C 1 ¢ g g
INITIAL WEIGHT 2S00 ¢ g g [ £4
NET WEIGHT 19 g - g g TOTALMOISTURE___ 1+~ g
EPA (Dur) 231 A-11
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ANALYTICAL DATA

~

PLANT Kﬂm

EPA (Dun) 231
V2 77

COMMENTS:
DATE ) l ) </ £
SAMPLING LOCATION <
SAMPLE TYPE
RUNNUMBER_KSC - < - =}
SAMPLE BOX NUMBER
CLEAN-UP MAN
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER ___/ 17.4 mg
~ FLASK, FRONT HALF OF FILTER HOLDER
FLTernumeer _ Y-03S CONTAINER 20,7 mg
FRONT HALF SUBTOTAL 32.1 ne
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 2~ 19.3 mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM |
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT §$24
MOISTURE
IMPINGERS )Zé*;& - 2 ?"07_
FINAL VOLUME -
INITIAL VOLUME 2 O i 2 L3BeT
NET VOLUME ~ /=
2 68
SILICA GEL
FINAL WEIGHT 5165 g g g :
INITIAL WEIGHT 252 _ ¢ g 2
NET WEIGHT {5 ¢ ¢ g TOTAL MOISTURE wa g
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ANALYTICAL DATA

PLANT__ A2 caen
DATE. S /T Po

s —
SAMPLING LOCATION ___ B4 &
sawpLE TYPE _MN=&
runnumeer £ SC - F— T2
SAMPLE BOX NUMBER
CLEAN-UP MAN

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

A 0b 7

FILTER NUMBER

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

COMMENTS:

LABORATORY RESULTS

CONTAINER __ &, Jol.§ mg
CONTAINER 132.7 mg
FRONT HALF SUBTOTAL 239.2
contamer 9 23.3 mg
ETHER-CHLOROFORM

EXTRACTION mg
CONTAINER mg
BACK HALF SUBTOTAL mg
TOTAL WEIGHT 3/12.8 ng

MOISTURE

IMPINGERS '
FINAL VOLUNE '_'157'7 ml
INITIAL VOLUME ml
NET VOLUME /S~ mi

SILICA GEL 350 3 78, 74 - /o0&
FINAL WEIGHT g A
INITIAL WEIGHT 2.5 ¢ g
NET WEIGHT 20 ¢ g

EPA (Dur) 231
4/72

g TOTAL MOISTURE

/o0
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ANALYTICAL DATA

O -

PLANT _«_~~ /=@ COMMENTS:
DATE____—~ ' /T
SAMPLING LOCATION ___ /.
SAMPLETYPE _ NS (=t =/ 7 ~ .
RUN NUMBER ===
SAMPLE BOX NUMBER

CLEAN-UP MAN

G
FINAL VOLUME - "% mi

INITIAL VOLUME _> .2~ mi

NETVOLUME _._ == _ml 2
SILICA GEL E%’

FINAL WEIGHT 2o ¢

g g
INITIAL WEIGHT === 33§D g g .
NET WEIGHT g g g TOTAL MOISTURE s
EPA (Dur) 231
ol A-20

4/72

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER __ /O %9 mg
FLASK, FRONT HALF OF FILTER HOLDER
—
FILTER NUMBER =K ~ CONTAINER - Yo.4 mg
FRONT HALF SUBTOTAL 49.3 ng
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER N-R. mg
_IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT 49.3 mg
* -~/ MOISTURE
"~ IMPINGERS -
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ANALYTICAL DATA

puant___ Kasasn S Corp COMMENTS:

DATE :/,/ Ib,/XO

SAMPLING LOCATION __ AR €

SAMPLE TYPE M-L

RUN NUMBER ,'/(5 C-C - 2
SAMPLE BOX NUMBER
CLEAN-UP MAN

FRONT HALF

LABORATORY RESULTS

4/12

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER 6 36.9 mg
FLASK, FRONT HALF OF FILT¥H0LDER
FILTER NUMBER ‘-[r‘yb l CONTAINER 32.8 mg
FRONT HALF SUBTOTAL ____6%.7 mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTANER __ 7 2438 mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT J3/3.2 mg
MOISTURE
IMPINGERS ; OO
FINAL VOLUME' ml
INITIAL VOLUME 2O/ i
NETVOLUME __ ml
SILICA GEL
FINAL WEIGHT < 79, '{g g g
INITIAL WEIGHT 250 __ ¢ g - g
NET WEIGHT 29.4 ¢ g g TOTAL MOISTURE 2
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ANALYTICAL DATA

pLant A ez’ W
e ¥/ 10 | $O

SAMPLING LOCATION

SAMPLE TYPE M-172
RUNNuMBER_KSC =& — /2 "3
SAMPLE BOX NUMBER
CLEAN-UP MAN

=

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER 3¢

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

COMMENTS:
LABORATORY RESULTS
CONTAINER __ /3 1.9 me
CONTAINER 44.0 g
FRONT HALF SUBTOTAL §¢.9 ng
CONTAINER A4 ng
ETHER-CHLOROFORM
EXTRACTION mg
CONTAINER me
BACK HALF SUBTOTAL mg
TOTAL WEIGHT §59  m

MOISTURE .
- D =
IMPINGERS 2 30 + /&
FINAL VOLUME £ 272 mi
INITIAL VOLUME 22 > mi
NETVOLUME 2.2 ml
SILICA GEL PR
FINAL WEIGHT .~ g
INITIAL WEIGHT _SL. g g

NET WEIGHT < 2

EPA (Dur) 231
4/72

2.
/,{“o

7/3 P

A-26

g TOTAL MOISTURE / C/?
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ANALYTICAL DATA

PLANT /CVW\ W

COMMENTS:
DATE Y)12/20
SAMPLING LOCATION __| - Vol
SAMPLE TYPE Mm-s
RUNNUMBER_FSSC =L =<~ 3
SAMPLE BOX NUMBER
CLEAN-UP MAN
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER _ /% 234 mg
FLASK, FRONT HALF OF FILTER HOLDER .
s W
FILTER NUMBER J.o03 s CONTAINER ﬂlﬁ l i
FRONT HALF SUBTOTAL mg
BACK HALF @
IMPINGER CONTENTS AND WATER WASH OF contamerl /&8 12 33.Y mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER — mg
AND BACK HALF OF FILTER HOLDER
. BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
MOISTURE
- 8
IMPINGERS L‘(G 218 +¢S0 = L‘}’C'
FINAL VOLUME 7
INITIAL VOLUME 20 O ml /367‘3; -
NETVOLUME | & &2 mi :
2P0~/ A5 = 1625
SILICA GEL
FINAL WEIGHT 202 ¥ 4 g 2
INITIAL wsmml&_ g g g
NET WEIGHT L2 ¢ " ToTALMOSTIRE /8 O Y g
EPA (Dun) 231 A-29
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ANALYTICAL DATA

) .
PLANT_t_w-’ Sb’ Q COMMENTS:

DATE 412/ 20
SAMPLING LOCATION R4 €
SAMPLE TYPE M-

ronnumeer_ AL SC - ¢~ S

SAMPLE BOX NUMBER
CLEAN-UP MAN

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), container 17 33.6 _mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER ‘/ 039 . CONTAINER $2.6 mg
FRONT HALF SUBTOTAL 26.2 mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER M llb‘ 0 mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER : mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT ¥92.2

MOISTURE

IMPINGERS Ll o
FINAL vomeEﬁC_ ml
INITIAL VOLUMES_=>O _ i

NET VOLUME _ /(oo mi

SILICA GEL

FINAL WEIGHT 8 g g
INITIAL WEIGHT 2 XO ¢ g g
NET WEIGHT g g g

EPA (Dur) 231

TOTAL MOISTURE
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APPENDIX A

Inorganic Gas Determination
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INORGANIC GASES

NORMALIZED
Test No. 1
Battery C HT X Att = TOTAL HEIGHT
0, 10.5 x 256 = 2688
05 41.0 x 256 = 10496
N5 44.5 x 512 = 22784
o 0 x 16=0
Rattery E
C0, 10.5 x 128 = 1344
05 93. x 128 = 11904
N> 43 x 512 = 22046
co 0 x 16=0
Span
o HT
o, 15.0 10496
05 5.13 4096
N 72.64 22016
€0 7.23x 2176
Battery C
co,, 4.17
05 14.27
N2 81.56
Co 0
100.00
Battery E
c02 2.15
02 16.66
N5 81.19
CO 0
100.00

A-34
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Test No. 2
Battery C

co
0
N

2
2
co?

Rattery E

ng
2

N
2
€O

Span Gas

o,
COz

02
CNz

Battery C
%

ng

2

N,

co

Battery E
of

ng
2
N

co?

16
40
42

16
81
44

NORMALIZED RESULTS

x 128 = 2048
x 256 = 10240
x 512 = 21504
x 8= 0
x 128 = 2432
x 128 = 10368
x 512 = 22528
x 16 = 16
% HT
7.23 2176
15.0 10496
5.13 4096
72.64 22016
%
3.38
14.80
81.82
0 ppm
%
3.82
14.29
81.83
5.50 ppm

INORGANIC GASES
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INORGANIC GASES
NORMALIZED RESULTS

Test No. 3
Battery C
CO2 19 x 128 = 2432
02 80 x 128 = 10240
N2 44 x 512 = 22528
co Odx 16 = 0
Battery E
CO2 24.5 x 128 = 3136
O2 38 x 256 = 9728
N2 45 x 512 = 23040
Co 0 x 16 = 0
Span Gas
% HT
CO2 15.0 9856
02 5.13 3968
N2 72.64 22016
co ' 7.23 2312
Battery C
% %
CO2 = 4.87
02 = 14.38
N2 = 80.75
co = N.D.
Battery E
% %
CO2 = 4.77
02 = 13.13
N2 = 82.10
co = N.D.

N.D. = None Detected
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APPENDIX A

4. Visible Emission Data

a. Battery C
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COMPRNY KA\se({m TEsy | ORSERVER MD.—me

LOCATION 200 &Y saukl vac TYPE FACILT

i

TEST RUYBER e POINT OF EMISSIONS (o vew O Shack

DATE S Arie 20

”eaa,fun " ’R\'lslqug\ anids
STEAM PLINGE
seconds  |{check if annlicahle) _
Hre. [Hin, [0V 15T S0 €5 [ nftachad 1. afackad CCMENTS

U S0 VeV 2/

7
ANV
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@3 % VeV (Vo

qé e Va1V Ve
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FIGURE 9-2 OBSERVATIOH RECORD PAGE __ OF
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LOCAT 10 g LY %my Sadk  TivC FACILTY Ube @JL(PMl\‘éakLﬂ/fC

TEST KUYRER  Owe BOTIT OF EMISSTUNS s O
DATE 1S Ak 20 ' :

'Re:m’mg m 9%

STEAM CLITE
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APPENDIX A

6. Meter Box Calibration Data Sheets
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BOX £

2343

o ve—rya—— 15 e e Asees T T e

£y

T RGHETRIC PRESSURE Py 30,10 . in. Hg DRY GASMETER # _

=) ? ,/. ;

Orifice . Gias VG]as Temnerattére ; |

~~ancmeter oluma olure | Dry Gas Meter Time

ertli Yia > Wet Test .
ettling ) Het Test ?r_y Gas eMet:ls“ Inlet outlet | Average e Y A HZ
H leter ‘Jw Meter Vd . . .  on| (min)

in HZO) (ft3) (ft3) T, (OF) { Td (OF) | Ty (OF)t Ty min.

. 05 5.?2.0 L/OZO (‘_('1-5— 679 g‘/ C? [ /0 .?% /€08 |
v | 3,902 | 4oL e 1 as | e¢ |93 | /o |97 14823 |
»a | & [65 | Sl Lo | 10q (90 197 e .99 1GET

‘ < - 9 . —

1w 15181 552% Lo | 094 | g2 |98 | 10 |- 130 11482

} 6.0

~ 8.0 B

" 9 3

. Average % / 95’5

! . .

) Calculations

{ Y AHR

| T Vy Py (Tq * 460) 0.0317 &H (T, + 46013 |

. V, (P, + w (T + 460 Pp (Tg * 460) V —J

J d V'b  13.6 *'w W .

i "0.5 0.0368

h 1

1.0 0.0737 !

-*1 2.0 0.147

i 4.0 0.294
| | .0 0.431 .

4,

....!\ 8.0 0.588

g a—y

o a— g a—— - s At S8 T
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ATE e nay 19 o 23

s AROMETRIC PRESSURE Py 3(2-[23 in. Hg

DRY GASHETER # _'7 r

wmexn P

Mud sk Rl eaad

Watly Prusphy
~Urifice Gas Gas Temperature
Verometer| Volume Volume Drv Gas ieter Time
settling | Wet Test | Dry Gas Wet Test A KR
W |Meter v | beter Vg Meter | Inlet | Outlet | Average ? Y
05 | | diye| b4 | 98 | 1Y g¢ ol 10 | /lcos | 1457
0 | 3000|9072 L2 |leq | <3 1928114 [ 006117152
] - 1A
20 | ooyl &S| k7] [ | §¢ 1260 110 100211795
w0 |loqgl5éal eg |12 | ] .5 1p |400L11997
6.0
8.0
Average /[,[)u/ [. 7953
Calculations ‘
Y AHe
AH At V, Pp (T4 *+ 460) 0.0317 4H (T, + 46015 | ¢
v, (P, + T30 (T, + 460 Pp (Tq * 460) v, ‘ |
"0.5 0.0368
1.0 0.0737 :
2.0 0.147
4.0 - 0.294
6.0 0.431
£.0 0.588
C
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POV .

77

-

_TRIC PRESSUPE Py M in. Hg

T utly uapdy

BOX

DRY GASMETER #

;2343

1t

~ice Gas Gas Terperature.

ster] Volume Yolume Drv Gas Meter Time
. 4irg | Wet Test | Dry Gas |Wet Test A E2
—H eter v, | Meter vd Meter | Inlet | Outlet | Average e Y

H,0) (£t3) (f¢3) | Ty (°F) | Td (°F) Tgo (OF)| Tg (°F)| (min.)

s |3a37] cosll 6 |96 |79 | 850 | 922 rfse
0 lze 3 gyl ae 198 129 | 86871 /o 1700311925
o |5363| 56l ep V10 | @4 VG701 n | 949 LigLE
- ) . y 4

o |£247 | esol gl Vo 188 V9701 /0 Ko |-Gk
1.0

.0,

X Average 99757\ 1. 739

Calculations

—_ . Y 7 AHe :

AH Aol NP gt 460) 0.0317 AH r(:fw + 460) |
o ' P T, + 460) vV

Vd(P+]36(T+450 b (Td [ %

~8.5 0.0368

1.0 0.0737

2.0 0.147°

-~4.0 . 0.294

6.0 0.431

8.0 0.588

o

T
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e 26 nov 19 Box # 2997
Filce Gds Gas Temperature
noreter| Volume Volume Drv Gas Feter Time
ttlin ! Test | D G tlet Test ' :
:{rg I-eter‘ ‘j\-: I~1;geravsd Meter | Inlet | Outlet | Average © Y A Re
n. H,0) (££3) (£t3) | Ty (OF)|Td (OF) |Tyy (OF)} Ty (OF) | (min.)
.| o5z :
0.5 gz | 6% /08 | 79 | AT 20| a5 1960
1.0 | ¢.307 g4ty V68 |06 | Y2 |9q9.0 | i 1.o1 11737
2.0 | Ll 16434 | 69 (166 |v¢ [P0 |« 1.COg |].6%Y
.0 |4.0%2 1629569 107 |%6 918 | 2 |Lon 11228
6.0
8.0
Average 978 1777
Ca1cﬁ]ations
Y AHE
AH A V, Pp (T4 + 460) 0.0317 &H (T, + 460)p | °
vd (Pb * Tg%(-s (Tw + 460 Pb (Td ¥ 460) | VW .
‘P-S 0.0368 \
1.0 0.0737
2.0 0.147
4.0 0.294
6.0 0.431
8.0 0.588

C e

e et et et

—rm - maei s ea - e

— -
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APPENDIX B

-

Sample Calculations
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Nomenclature

Pb Barometric Pressure, in. Hg.

Pm Average Orifice Pressure Drop, in. Hg.

Tm Average Dry Gas Meter Temperature, OF.

Vm Volume of Dry Gas Sampled at Meter Conditions, ft3

Vmstd Volume of Dry Gas Sampled at Standard Conditions (]), ft3

Vw Total H20 Collected in Impingers and Silica Gel, ml

sztd Volume of Water Vapor Collected at Standard Conditions (]), ft3

M Percent Moisture in Stack Gas, by Volume
Md Mole Fraction Dry Stack Gas

%CO2 Percent CO2 by volume, dry
%02 Percent 02 by volume, dry

%C0 Percent CO by volume, dry
%N2 Percent N2 by volume, dry

de Molecular Weight of Dry Stack Gas, gm/gm-mole
MW Molecular Weight of Wet Stack Gas, gm/gm-mole
ch Molecular Weight of Chemical
Cp Pitot Tube Coefficient
PS Stack Gas Pressure, in. Hg., absolute
PPM Parts per million
TS Stack Gas Temperature, OF
Ts Average Stack Gas Temperature, °F
0
Tstd Standard Temperature, F



o

oo

%EA

Velocity head, in. H20 »

Average Stack Gas Velocity, Stack Conditions, ft/sec
Stack Area, ft2
Stack Gas Flow Rate at Standard Conditions (]), dry ft3/min
Stack gas flow rate at stack conditions, ft3/min

Net time of test min,

Sampling nozzle diameter, in,

Percent isokinetic
Particulate collected in probe, cyclone and filter, mg.

Total particulate collected mg.
Percent of particulate caught in impingers

Particulate concentrations at standard conditions (]), dry, based
on probe, cyclone and filter catch, GRS/SDCF

Particutate concentration at standard conditions (]), dry based on
total catch, GRS/SDCF

Particulate emission rate, based on probe, cyclone and filter catch,
1bs/hr

Particulate emission rates based on total particulate catch, 1bs/hr
Unit process rate .

Particulate emission rate on a process basis, probe, cyclone and
filter catch

Particulate emission rate on a process basis, total catch

Percent excess air in stack gas

B-3




Calculations

].

ro
.

Volume of water vapor at standard conditioné (1)

- 460 + Tstd
sztd = ,00267 X W x Vic

Volume of dry gas sampled at standard conditions (1)
Vm (Pb + Pm)

V = ]7.64 X—TL__

L Tm + 460)

Percent moisture in stack gas by volume

_ 100 XV
v v
wstd * mstd

Mole fraction dry stack gas
M, = 100- %M
100
Molecular weight of dry stack gas (gm/gm - Mole)
My = [}% CO, X .44) + (% 0, X .32) + (% N, X .28) + (% CO x .28) +

(% Additional x MW of Additionan]
Gas Gas .

Mo]ecu}ar weight of wet stack gas (gm/gm - Mole)
Mi = (18 x Bwo) + [(1 - Bwo) X de]

Stack gas velocity at stack conditions (2), (ft/sec)

VS = 85.49 X CP XVap XV(Ts_+ 460)

Ms X Ps
Stack gas volumetric flow rate at stack conditions
Qa = Vs X As X 60
(1)

Stack gas volumetric flow rate at standard conditions

B} 528 Ps i »
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10.

11.

12.

13.

14,

15.

16.

17.

(1)

Percent isokinetic %I ={ (Ts + 460) X Vmstd X.0945
Ps x Vs x AN X Tt X (1-Bwo)

Particulate concentrations at standard conditions (]), dry, based on probe,
cyclone and filter catch

Csf = MF X 15.43
Vmstd X 1000

Particulate concentration at standard conditions (]), dry, based on total
catch

Cst = Mt X 15.43
Vmstd X 1000

Particulate emission rate, based on probe, cyclone, and filter catch

Ef = MF X 60 X Qs :
454000 x (Vm(std))

Particulate emission rate, based on total catch

Et = Mt X 60 X Qs
454000 x (Vm(std))

Particulate emission rate on a process basis, probe, cyclone, and filter
catch

o

Particulate emission rate, part per million

PPM = M

t X 863.3
Vmstd (c)

Standard conditions: 68°, 29.92 "Hg

(2) V%Ps X (Ts + 460) 1is determined by averaging the square root of the

product of the velocity head (APS) and the absolute
stack temperature (TS + 460) for~each individual point
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APPENDIX C

Daily Activity Log
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Monday, April 14

A1l TRW personnel travel to Kaiser Steel, Fontana, California. Test
crew met with plant officials then set up and prepared for test No. 1.

Tuesday, April 15

TRW personnel performed test No. 1 at both baghouse C and baghouse E.
TRW personnel then recovered the samples then set up the sampling train for
test No. 2.

Wednesday, April 16

TRW personnel performed test No. 2 at all the sampling locations. TRW
recovered samples for the second test then set up for test No. 3.

Thursday, April 17

TRW personnel performed test No. 3 at baghouse C and baghouse E. TRW
personnel then recovered the samples, packed up and left the site to travel
back to the main office.
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PROCESS DATA




Battery C
Test No. 1

April 15, 1980

i



COKE OVEN BATTERY LOG SHEET

Page

pate Y//8/30
Plant Name &Ka:seh
Location Lpontawa  Ca,

Battery No. C

of

Oven Pushing Data

Oven Charging Data

Oven Time Push Oven Chzf:.t;:d/ Comments
No. Pushed Greenness® No. Level

Jqg| 1/:23 — [He | /72:21

[/ (100 — /LF e

/28| /. 0% — /28 | (1224

/3D /. (7 — /28 | /132

198 /39 — /9% | /41

ada
w

Coke Greenness Rating:

5 - denotes very green coke pushed.

D-3.

1 - denotes coke is not green;
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2o Riand My sl - R O Sl Ml
v43al/e /8 ane_ | — - e s S [
s 20 18 | a4 43 ga (38 70 8BS g
/9:33| 20 14 | 260 3 Ha 167 175 85 gy " "7
1osl )9 )5 300 | HY wa /3o 0 B8 gy |

534 20 75| 268 99 gy /67 /x 37 885
20320 5| do¥ ¥sE 4§ 1857 Y se gy |
< ~ ey e N -
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scavrn

.2
sl
w

L. 5 Y Y4 4,8

Y E 58 3 Y8 8o
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. Date = /1530
Filter r’erTj“uTne-nU
© Mawom eTerys, mwe;. Teral | Tonlet | Tme+ | Farme | Trams
Com’a,rf‘rﬁbﬂ-'r 1 47 TG,‘VH-F Draf+ Load _Zo;_ép“jtt
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& 5! 3,8 3279 y3 | &8
S
S b
6.0
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9
$5
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.9 $6 3.7 Y2 530
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Coal Mix Analysis

Component 4/15/80 4/16/80 . 4/17/80
Volatile Matter ) 34.0 33.0 32.8
Fixed Carben )* 59.3 60.2 60.5
ash ) 6.7 6.8 6.7
H20 7.3 7.6 7.0
Sulfur** 0.66 0.70 0.70
*Dry Basis % By Weight
**Tncluded in V.M. and Ash
Coke Oven Gas Analysis
Component 4/15/80 4/16/80 4/17 /80
co 3.0 2.6 2.0
Iliuminants*** 3.8 4.0 4.8
02 2.2 1.4 3.2
Cco 6.6 6.0 5.4
Hg 40.4 44.6 41.6
CHy 24.4 24.8 25.6
Ny (by diff.) 19.6 16.6 17.4
100.0 100.0 100.0
Gross BTU/cf. 475 495 507

*#*Illuminants calc. as CpHy,

—
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Battery C
Test No. 2%

April 16, 1980

* Circular charts not available:
Battery C: 1. Collecting Main Pressure
2, P.S. Stack Draft
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COKE OVEN BATTERY LOG SHEET

Date
Plant Name
Location

Battery No.
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Oven Charging Data
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Coke Greenness Rating:

5 - denotes very green coke pushed.
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1l - denotes coke is not green;
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Coal Mix Analysis

Component 4/15/80 4/16/80 4/17/80
Volatile Matter ) 34.0 33.0 32.8
Fixed Carbon )* 59.3 60.2 60.5
Ash ) 6.7 6.8 6.7
H20 7.3 7.6 7.0
Sulfur*#* 0.66 0.70 0.70

*Dry Basis % By Weight
**Tncluded in V.M. and Ash

Coke Oven Gas Analysis

Component 4/15/80 4/16/80 4/17/80
co 3.0 2.6 2.0
Ilfuminants*** 3.8 4.0 4.8
(o] 2.2 1.4 3.2
Cg 6.6 6.0 5.4
Hy 40. 44.6 41.6
CHy 24.4 24.8 25.6
No(by diff.) 19.6 16.6 17.4
100.0 100.0 100.0
Gross BTU/cf. 475 495 507

***I1luminants calc. as CpH,
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Battery C
Test No. 3%

April 17, 1980

* Circular charts are not included.

See charts for 4/16, Test 3. These charts continued through the start
of tests on 4/17.

D-24



COKE OVEN BATTERY LOG SHEET

Page of

Date 4]/ 7/0"‘0_

Plant Name “XgutdiV
Location Forteore Lo
Battery No.

Oven Pushing Data

Oven Charging Data

Oven Time Push Oven ChZ%ng/ Comments
No. Pushed Greenness™ No. Level
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| 107 | 1616 |Very high VE
/30| Ip'3b s |
Vi /0:36
/3% 10437 |Very hish VE

ol
w

Coke Greenness Rating:

1 - denotes coke is not green;

5 - denotes very green coke pushed.
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Coal Mix Analysis

Component 4/15/80
Volatile Matter ) 34.0
Fixed Carbon )* 59.3
Ash ) 6.7
H20 7.3
Sulfur*#+ 0.66
*Dry Basis % By Weight
**Tncluded in V.M. and Ash
Coke Oven Gas Analysis
Component 4/15/80
co 3.0
Ilfuminants*** 3.8
02 2.2
cOo 6.6
Hy 40.4
CHy 24.4
No(by diff.) 19.6
100.0
Gross BTU/cf. 475

*#*T1luminants calc. as CH,
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3
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25.
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Battery E
Test No. 1

April 15, 1980

Note: Circular charts for battery E were not operating or were not available.
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Page ___ of

pate “//5 /Fo
Plant Name ~ <oid¢ o

Location J ol net Cen
Battery No. &£

COKE OVEN BATTERY LOG SHEET

Oven Pushing Data Oven Charging Data
Oven Time Push Oven ChE;g:d / Comments
No. Pushed Greenness® No. Level
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Coke Greenness Rating: 1 - denotes coke is not green;
5 - denotes very green coke pushed.
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