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1.0 INTRODUCTION

The United States Environmental Protection Agency (EPA) is investigating the coke
making industry to characterize hazardous air pollutants (HAPs) emitted from coke oven pushing
operations and combustion (underfire) stacks. This test report addresses pushing emissions from
a coke oven and emissions from the combustion (underfire) stack that serves coke Battery No. 2
at Bethlehem Steel Corporation’s Burns Harbor Division in Chesterton, Indiana.

The purpose of this test program was to quantify emissions from the inlet and outlet of
the baghouse that controls pushing emissions and to quantify emissions from the combustion
stack outlet. The data may be used by EPA in the future to support a residual risk assessment for
coke oven facilities.

The testing was performed to quantify uncontrolled and controlled air emissions of
filterable particulate matter (PM), methylene chloride extractable matter (MCEM) and 19

- polycyclic aromatic hydrocarbons (PAHs) [acenaphthene, acenapthylene, anthracene,

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(e)pyrene,
benzo(k)fluoranthene, benzo(ghi)perylene, chrysene, dibenzo(a,h)anthracene, fluoranthene,
fluorene, indeno(1,2,3-cd)pyrene, 2-methylnapthalene, napthalene, perylene, phenanthrene, and
pyrene]. In addition, following the PM and MCEM analyses, the samples were analyzed to
screen for the presence of 17 trace metals. Baghouse dust samples were also collected and
analyzed for the same 16 trace metals. Simultaneous testing was performed at the inlet and
outlet of the baghouse controlling emissions from the coke oven pushing operation. Outlet
sampling was also performed on the combustion stack. In addition to pollutant testing, oxygen
(0,) and carbon dioxide (CO,) were measured at each location. During the sampling program,
Research Triangle Institute (RTI), another EPA contractor, monitored and recorded process and
emission control system operating parameters.

PES used two subcontractors for this effort: DEECO provided technical assistance in
preparation of the Quality Assurance Project Plan (QAPP) and assisted in the field sampling, and
Eastern Research Group (ERG) prepared filter media and analyzed the EPA Method 315 samples
for PM and EOM. In addition, PES used three contract laboratories for analytical services:
Quanterra Environmental Services (Quanterra) provided PAH analyses using California Air
Resources Board (CARB) Method 429, First Analytical Laboratories (FAL) provided metals
analyses of the PM/MCEM sample residues and baghouse dust samples, and Laboratory
Corporation of America (LabCorp) provided PAH analyses using National Institute for
Occupational Safety and Health (NIOSH) Method 5506. The test program organization and
major lines of communication are presented in Figure 1.1.
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2.0 SUMMARY OF RESULTS

This section provides test result summaries obtained from the Bethlehem Steel testing.
Included in this summary are results of the tests conducted for filterable particulate matter (PM),
methylene chloride extractable matter (MCEM), multiple metals and polycyclic aromatic
hydrocarbons (PAHs) at the baghouse inlet and outlet, and the outlet stack of the combustion
(underfire) stack. At each sampling location, stack gas temperatures and flow rates were
determined using both the CARB 429 and EPA Method 315 sample procedures. At each
location, each method produced slightly different results. These differences are attributed o
placement of the sample probes during the course of each sample run. The sample probes were
not placed together in the same sample port or at the same sample traverse point. The measured
temperatures and flow rates varied between sample ports, as well.

Also, because a significant amount of the sampling at the baghouse inlet and outlet
occured during non-pushing periods, the measured emissions from the pushing include any target
pollutants that were present in the ambient air around the ovens and captured by the hood. On a
mass emission basis, this represents a marginal, positive bias that is not believed to be

significant.

2.1  EMISSIONS TEST LOG

Sampling at the coke oven pushing baghouse was conducted on August 11, 12, and 13,
1998. Sampling on the combustion stack was conducted on August 14 and 15, 1998. Table 2.1
summarizes the emissions test log. Presented are the run numbers, test dates, pollutants, run
times and downtime for filter and sampling port changes.

2.2  FILTERABLE PARTICULATE MATTER, METHYLENE CHLORIDE
EXTRACTABLE MATTER (MCEM), AND METALS

EPA Method 315 procedures were used to determine PM, MCEM, and 17 metals at the
baghouse inlet and outlet and underfire stack. The target metals included: antimony (Sb), arsenic
(As), barium (Ba), beryllium (Be), cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), lead
(Pb), manganese (Mn), mercury (Hg), nickel (Ni), phosphorous (P), selenium (Se), silver (Ag),
thallium (T1), and zinc (Zn). PM and MCEM were withdrawn isokinetically from the source.
The PM mass includes any material removed in the probe acetone rinse and material on the filter.
The MCEM was determined by adding a methylene chloride rinse of the probe and filter holder,
extracting the condensible hydrocarbons collected in the impinger water, adding an acetone rinse

2-1



TABLE 2.1

EMISSIONS TEST LOG, BETHLEHEM STEEL CORPORATION, CHESTERTON, INDIANA

Run No. Date Pollutant Run Time Downtime, minutes

Coke Oven Battery No. 2 Baghouse Inlet

B-I-M315-1 08/11/98 EOM/Metals 1035-2020 126
B-1-M429-1 08/11/98 PAHs 1030-2016 132
B-I-M5506-1 08/11/98 PAHs 1206-2007 149
B-I-M315-2 08/12/98 EOM/Metals 0922-1941 133
B-1-M429-2 08/12/98 PAHs 0924-1935 78
B-1-M5506-2 08/12/98 PAHs 0944-1928 154
B-1-M315-3 08/13/98 EOM/Metals 0842-1736 51
B-1-M429-3 08/13/98 PAHs 1332-1934 -2
B-I-M5506-3 08/13/98 PAHs 0842-1710 28

Coke Oven Battery No. 2 Baghonse Outlet

B-O-M315-1 08/11/98 EOM/Metals 1037-1958 110
B-0-M429-1 08/11/98 PAHs 1037-1958 194
B-O-M5506-1 08/11/98 PAHs 1207-2000 143
B-O-M315-2 08/12/98 EOM/Metals 0929-1935 126
B-0-M429-2 08/12/98 PAHs 0928-1934 128
B-O-M5506-2 08/12/98 PAHs 0944-1901 107
B-O-M315-3 08/13/98 EOM/Metals 0840-1749 68
B-0-M429-3 08/13/98 PAHs 0840-1748 68
B-0-M5506-3 08/13/98 PAHs 0840-1715 40

Coke Oven Battery No. 2 Combustion Stack

B-U-M315-1 08/14/98 EOM/Metals 0921-1325 64
B-U-M429-1 08/14/98 PAHs 0921-1325 64
B-U-M5506-1 08/14/98 PAHs 1103-1320 2
B-U-M315-2 08/14/98 EOM/Metals 1441-1809 28
B-U-M429-2 08/14/98 PAHs 1442-1809 27
B-U-M5506-2 08/14/98 PAHs 1441-1755 14
B-U-M315-3 08/15/98 EOM/Metals 0838-1203 25
B-U-M429-3 08/15/98 PAHs 0838-1208 30
B-U-M5506-3 08/15/98 PAHs 0841-1205 24

*Sampling was continuous in only one port, over a 6-hour time frame. The first 4-hour portion
of this sample run was voided due to an unacceptable post-test leak check.
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followed by a methylene chloride rinse of the sampling train components after the filter and
before the silica gel impinger, and determining residue gravimetrically after separating the
solvent. The metals analyses consisted of a nitric acid digestion of the filters and impinger
residues described above. The metals analysis was by Direct Aspiration Flame Atomic
Absorption Spectrophotometry (FLAAS), Graphite Furnace Atomic Absorption
Spectrophotometry (GFAAS), and Inductively Coupled Plasma - Optical Emission (ICP).
Mercury analysis was by Cold Vapor Atomic Adsorption Spectrophotometry (CVAAS). The
baghouse inlet and outlet were sampled simultaneously to determine PM, MCEM, and metals.
Sampling on the underfire stack was performed after the baghouse sampling effort.

The pushing operation necessitated adjusting sampling rates for maximum air flow during
the actual pushing of coke. The pushing process occurred roughly once every 15 minutes, and
lasted approximately two minutes. This required a maximum sample rate during the two minute
push and a much lower sample rate during the idle time. This sample approach was used for all
the isokinetic sample systems. The isokinetics were based on time weighted averages of pressure
drops (delta p), stack temperatures, and meter temperatures. All concentrations and emission rate
data in the tables are flow-weighted averages of both pushing and non-pushing periods.

2.2.1 Coke Oven Battery No. 2 Baghouse Inlet

Table 2.2 summarizes the EPA Method 315 baghouse inlet sample times and flue gas
parameters. The total sampling time varied for each test run with an average of 484 minutes.
The average sampling rate was 0.252 dry standard cubic feet per minute (dscfm). The average
sample volume was 121.613 dry standard cubic feet (dscf) or 3.444 dry standard cubic meters
(dscm). The average flue gas temperature was 160 degrees Fahrenheit (°F). The flue gas
contained 0.5 percent (%) carbon dioxide (CO,), 20.0% oxygen (O,) and 2.2% moisture. The
average flue gas volumetric flow rate was 77,242 actual cubic feet per minute (acfm) or 63,568
dscfm, or 1,800 dry standard cubic meters per minute (dscmm).

Table 2.3 summarizes the flue gas PM concentrations and emission rates at the baghouse
inlet. The average concentration was 0.390 grains per dry standard cubic foot (gr/dscf) or
5.56E-05 pounds per dry standard cubic foot (Ib/dscf) or 8.91E+05 micrograms per dry standard
cubic meter («g/dscm). The average emission rate was 212.3 pounds per hour (Ib/hr) or
9.63E+10 micrograms per hour (ug/hr) or 1.9 pounds per ton of coke pushed (Ib/ton pushed).

Table 2.4 summarizes the flue gas MCEM concentrations and emission rates at the
baghouse inlet. The average MCEM concentration was 1.00E-03 gr/dscf or 1.43E-07 Ib/dscf or
2,290 ug/dscm. The average MCEM emission rate was 0.546 1b/hr or 2.48E+08 n.g/hr or
4.89E-03 Ib/ton pushed.

Table 2.5 summarizes the flue gas metals concentrations and emission rates. The PM and
MCEM residues were analyzed for 17 metals. Measured inlet metals concentrations were blank
corrected based on the quartz filter blank results. Average concentrations ranged from 0.13
ug/dscm for silver to 59.7 ng/dscm for zinc.
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TABLE 2.2

PARTICULATE MATTER/MCEM/METALS EMISSIONS SAMPLING

AND FLUE GAS PARAMETERS - BAGHOUSE INLET
BETHLEHEM STEEL, CHESTERTON, INDIANA

[ Run No. B-1-315-1 B-1-315-2 B-1-315-3 Aversge ||
Date 08/11/98 08/12/98 08/13/98 - Jl
Total Sampling Time, minutes 459 510 483 484
Coke Oven Pushes Per Test Run 46 47 42 45
Tons of Coke Pushed Per Hour 114.4 109.3 112.1 111.9
Avg. Sampling Rate, dscfm* 0.270 0.239 0.247 0.252
Sample Volume:

dscf® 123.890 121.824 119.125 121.613
dscm® 3.508 3.450 3.373 3.444
Avg, Flue Gas Temp, °F 153 158 170 160
0, Conc., % by Volume 20.1 20.0 20.0 20.0 4“
CO, Conc., % by Volume 0.5 0.5 0.5 0.5
Moisture, % by Volume 2.5 23 20 22
Flue Gas Volumetric Flow Rate:
acfm? 717,509 77,263 76,952 77,242
dscfm® 64,257 63,845 62,601 63,568
dscmm® 1,820 1,808 1,773 1,800
Isokinetic Sampling Ratio, % 118.1 105.2 110.8 111.4 Il

*Dry standard cubic feet per minute at 68°F (20°C) and 1 atm.
®Dry standard cubic feet at 68°F (20°C) and 1 atm.

“Dry standard cubic meters at 68°F (20°C) and 1 atm.
4Actual cubic feet per minute at flue gas conditions.

*Dry standard cubic meters per minute at 68°F (20°C) and 1 atm.

Note: All data presented are weighted averages based on both push and non-push periods.
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TABLE 2.3

FILTERABLE PARTICULATE MATTER CONCENTRATIONS
AND EMISSION RATES - BAGHOUSE INLET
BETHLEHEM STEEL, CHESTERTON, INDIANA

|| Run No. B-1-315-1 B-1-315-2 B-1-315-3 Average ||

{l Date 08/11/98 08/12/98 08/13/98 - [
Clock Time, 24 hr Clock 1035-2020 0922-1941 0842-1736 -
Concentration:

gr/dscf 0.339 0.471 0.358 0.390

Ib/dsct® 4.85E-05 6.73E-05 5.11E-05 5.56E-05

ug/dscm® 7.77E+05 10.78E+05 8.19E+05 8.91E+05
Emission Rate:

Ib/hr? 187.0 257.8 192.1 212.3

ug/hr 8.48E+10 11.70E+10 8.71E+10 9.63E+10

Ib/ton pushed' 1.63 2.36 1.71 1.90

“Grains per dry standard cubic foot at 68°F (20°C) and 1 atm.
*Pounds per dry standard cubic foot at 68°F (20°C) and 1 atm.
*Micrograms per dry standard cubic meter at 68°F (20°C) and 1 atm.
4Pounds per hour.

‘Micrograms per hour.

Pounds per ton of coke pushed.

Note: All data presented are weighted averages based on both push and non-push periods.



TABLE 2.4

METHYLENE CHLORIDE EXTRACTABLE MATTER CONCENTRATIONS
AND EMISSION RATES - BAGHOUSE INLET
BETHLEHEM STEEL, CHESTERTON, INDIANA

Run No. B-1-315-1 B-1-315-2 B-1-315-3 Average
Date 08/11/98 08/12/98 08/13/98 -
Clock Time, 24 hr Clock 1035-2020 0922-1941 0842-1736 -
Concentration:
gr/dscf 1.02E-03 1.14E-03 0.84E-03 1.00E-03
Ib/dsct® 1.63E-07 1.63E-07 1.20E-07 1.43E-07
ug/dscm® 2,340 2,610 1,930 2,290
Emission Rate:
lb/hr? 0.563 0.624 0.452 0.546
ug/hr 255E+08 2.83E+08 2.05E+08 2.48E+08
Ib/ton pushed’ 4.92E-03 5.71E-03 4.03E-03 4.39E-03

*Grains per dry standard cubic foot at 68°F (20°C) and 1 atm.
*Pounds per dry standard cubic foot at 68°F (20°C) and 1 atm.

“Micrograms per dry standard cubic meter at 68°F (20°C) and 1 atm.

4Pounds per hour.
“Micrograms per hour.

'Pounds per ton of coke pushed.

Note: All data presented are weighted averages based on both push and non-push periods.
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TABLE 2.5

MULTIPLE METALS CONCENTRATIONS AND EMISSION RATES

BAGHOUSE INLET
BETHLEHEM STEEL, CHESTERTON, INDIANA

Run No. B-1-315-1 B-1-315-2 B-1-315-3 Average
Date 08/11/98 08/12/98 08/13/98 -
Clock Time, 24 hr Clock 1035-2020 0922-1941 0842-1736 -
Antimony

ug/dscm® 1.23 1.07 1.01 1.10

ug/r® 1.34E+05 1.16E+05 1.07E+05 1.19E+05

lb/hr* 2.94E-04 2.56E-04 2.36E-04 2.62E-04

Ib/ton pushed? 2.57E-06 2.34E-06 2.10E-06 2.34E-06
Arsenic

ug/dsem® 17.9 23.7 274 23.0

ug/hr 1.96E+06 2.57TE+06 2.91E+06 2.48E+06

lb/hr* 431E-03 5.66E-03 6.40E-03 5.46E-03

Ib/ton pushed! 3.77E-05 5.18E-05 5.71E-05 4.88E-05
Barium

ug/dscm® 7.58 10.12 8.18 8.63

ug/hr® 8.28E+05 10.97E+05 8.70E+05 9.31E+05

lb/hr® 1.82E-03 2.41E-03 1.91E-03 2.05E-03

Ib/ton pushed® 1.59E-05 2.21E-05 1.71E-05 1.84E-05
Beryllium

ug/dsem® 0.27 0.31 0.30 0.30

ug/hr® 2.99E+04 3.36E+04 3.22E+04 3.19E+04

Ib/hr® 6.57E-05 7.40E-05 7.08E-05 7.02E-05

Ib/ton pushed! 5.75E-07 6.77E-07 6.31E-07 6.28E-07
Cadmium

uyg/dscm? 0.37 0.61 0.77 0.58

ug/hr® 4.05E+04 6.60E+04 8.20E+04 6.28E+04

Ib/hr® 0.89E-04 1.45E-04 1.80E-04 1.38E-04

Ib/ton pushed? 0.78E-06 1.33E-06 1.61E-06 1.24E-06
Chromium

pg/dsem® 1.71 2.81 2.02 2.18

ug/r® 1.87E+05 3.05E+05 2.14E+05 2.35E+05

1b/he* 4.11E-04 6.71E-04 4.72E-04 5.18E-04

Ib/ton pushed® 3.59E-06 6.14E-06 4.21E-06 4.65E-06
Cobalt

pg/dsem?® 0.86 1.45 0.89 1.07

ug/ht 9.34E+05 15.72E+05 9.46E+05 11.51E+05

1b/hr* 2.05E-04 3.46E-04 2.08E-04 2.53E-04

1b/ton pushed? 1.80E-06 3.16E-06 1.86E-06 2.27E-06
Copper

ug/dsem? 3.99 6.09 593 5.34

ug/htt 4.36E+05 6.60E+05 6.31E+05 5.76E+05

lb/hr* 0.95E-03 1.45E-03 1.39E-03 1.27E-03

Ib/ton pushed? 0.84E-05 1.33E-05 1.24E-05 1.13E-05
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TABLE 2.5 (continued)

Run No. B-1-315-1 B-1-315-2 B-1-315-3 Average
Lead
ug/dsem? 29.2 44.1 37.7 37.0
ughr® 3.18E+06 4, 79E+06 4.01E+06 4.00E+06
Ib/hr* 7.00E-03 10.50E-03 8.83E-03 8.79E-03
Ib/ton pushed? 6.12E-05 9.64E-05 7.87E-05 7.88E-05
Manganese
ug/dsem® 1.1 12.5 12.2 119
ug/ht® 1.21E+06 1.35E+06 1.29E+06 1.29E+06
Ib/hr* 2.67E-03 2.97E-03 2.84E-03 2.83E-03
Ib/ton pushed? 2.33E-05 2.72E-05 2.54E-05 2.53E-05
Mercury
ug/dsem?® 0.14 0.17 0.15 0.15
ug/hr® 1.56E+04 1.89E+04 1.58E+04 1.67E+04
Ib/hr® 3.42E-05 4.15E-05 3.47E-05 3.68E-05
Ib/ton pushed® 2.99E-07 3.80E-07 3.09E-07 3.29E-07
Nickel
ug/dsem® 248 25.1 18.2 227
g/ 2.71E+06 2.72E+06 1.94E+06 2.45E+06 |
Ib/hr* 5.96E-03 5.98E-03 4.26E-03 5.40E-03
Ib/ton pushed? 5.21E-05 5.47E-05 3.80E-05 4.83E-05
Phosphorus
ug/dsem® 114 13.0 12.7 12.4
ug/ht® 1.24E+06 1.42E+06 1.36E+06 1.34E+06
Ib/hr® 2.74E-03 3.11E-03 2.98E-03 2.94E-03
Ib/ton pushed? 2.39E-05 2 85E-05 2.66E-05 2.63E-05
Selenium
wug/dsem? 4.10 6.12 5.66 5.29
ughr® 4. 48E+05 6.63E+05 6.02E+05 5.71E+05
1b/hre 0.99E-03 1.46E-03 1.32E-03 1.26E-03
Ib/ton pushed? 0.86E-05 1.34E-05 1.18E-05 1.13E-05
Silver
ug/dsem® 0.09 0.17 0.12 0.13
ug/hr® 0.93E+04 1.89E+04 1.26E+04 1.36E+04
Ib/hr® 2.05E-05 4.15E-05 2.77E-05 2.99E-05
1b/ton pushed? 1.80E-07 3.80E-07 2.47E-07 2.69E-07
Thallium
ug/dsem® 1.05 1.42 1.36 1.28
ug/r® 1.15E+05 1.54E+05 1.45E+05 1.38E+05
Ib/hr® 2.53E-04 3.39E-04 3.19E-04 3.04E-04
Ib/ton pushed? 2.22E-06 3.10E-06 2.85E-06 2.72E-06
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TABLE 2.5 (concluded)

Run No. B-1-315-1 B-1-315-2 B-1-315-3 Average
Zinc
pug/dsem® 47.6 67.0 64.4 59.7
ug/hrt 5.20E+06 7.27E+06 6.85E+06 6.44E+06
Ib/hr® 1.14E-02 1.60E-02 1.51E-02 1.42E-02
1b/ton pushed? 1.00E-04 1.46E-04 1.34E-04 1.27E-04

*Micrograms per dry standard cubic meter.
*Micrograms per hour.

‘Pounds per hour.

dPounds per ton of coke pushed.

Note: All data presented are weighted averages based on both push and non-push periods.
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The pushing operation necessitated adjusting sampling rates for maximum air flow during
the actual pushing of coke. The pushing process occurred roughly once every 15 minutes, and
lasted approximately two minutes. This required a maximum sample rate during the two minute
push and a much lower sample rate during the idle time. This sample approach was used for all
the isokinetic sample systems. The isokinetics were based on time weighted averages of pressure
drops (delta p), stack temperatures, and meter temperatures. All concentrations and emission rate
data in the tables are flow-weighted averages of both pushing and non-pushing periods.

The following notes were recorded during the field sampling effort and analyses of
samples. Events were discussed with the WAM and ESD personnel when modifications to the
test plan were required.

The baghouse inlet site could not be sampled using all four sampling ports. Two
ports were used, necessitating the use of a 10' effective Teflon® lined probe and
flexible Teflon® connections to the impinger system.

Inlet filters had to be changed during each port change due to heavy particulate
loading.

On August 11, sample runs were shortened from the original 10 hour proposed
sample length to eight hours. The runs were initially shortened due to darkness.
At this point in the program it was agreed upon to shorten test runs to eight hours.
Even with shortened sample times we were able to sample during a minimum of
40 pushes, which was one of the project goals.

Sample times were adjusted to insure all traverse points were sampled.

Run No. B-I-M315-1 did not pass the post-test leak check. Based on the previous
acceptable leak checks (port change), heavy particulate loading and sample
vacuums, the sample was accepted as representative. It was determined the break
occurred when removing the probe from the duct at the end of the test run,

Discussed calculation of isokinetics. Calculations would be based on time
weighted averages of velocity pressures (delta p), stack temperatures, and meter
temperatures.

Run No. B-I-M429 sample had a small amount of particulate get past the filter.
Robert Weidenfeld of Quanterra was contacted to discuss possible sample effects.
The total sample fraction is extracted for PAHs, the particulate should have no
effect on the XAD®-2 resin analyses or results.

The EPA WAM, John Bosch, requested a discussion on the benefit of a thorough
review of laboratory sample handling and analyses procedures. PES was
instructed to implement review procedures for the analytical laboratories.



i

.....

. Run No. B-I-M429-3 did not pass leak check at port change (~ four hours into
run). Sample was voided and a new M429 run was restarted. Sample ran for six
hours (four hours simultaneous with outlet sample).

. On August 18, Quanterra reported that one filter on the B-I-429-3 run had a small
amount of water from the ice used to keep samples cool. A

. On August 18, Quanterra reported that on Run No. B-I-M429-1 the water
knockout container had lost a small amount of contents.

2.2.2 Coke Oven Battery No. 2 Baghouse Outlet

Table 2.6 summarizes the EPA Method 315 baghouse outlet sample times and flue gas
parameters. The total test time varied for the three test runs, with an average time of
443 minutes. The average sampling rate was 0.366 dscfm. The average sampling volume was
163.069 dscf or 4.618 dscm. The average flue gas temperature was 135°F, with average stack
gas compositions of 20.2% O, and 0.5% CO,. Moisture content of the flue gas averaged 2.3%.
Flue gas volumetric flow rates averaged 95,427 acfm or 82,242 dscfm or 2,329 dscmm. The
isokinetic sampling rate averaged 98.2 percent.

The baghouse outlet sampling location indicated a higher volumetric flowrate in
comparison to the baghouse inlet sampling location. This was due to a dilution air damper
located on the mass cooler remaining open at 10% of full opening during periods of non-pushing
(roughly 13 minutes of a total of 15 minutes). The dilution air damper was fully open during
pushing operations, or 2 minutes out of 15 minutes. This resulted in measurable air flow for the
entire length of the test during non-pushing operations at the baghouse outlet that were greater
than flows measured at the baghouse inlet sampling location, which was located prior to the mass
cooler.

Table 2.7 summarizes the PM concentrations and emission rates for the baghouse outlet.
The average PM concentration was 4.66E-04 gr/dscf or 6.66E-08 1b/dscf or 1,070 pg/dscm. The
average emission rate was 0.329 lb/hr or 1.49E+08 n.g/hr or 2.85E-03 1b/ton pushed.

Table 2.8 summarizes the MCEM concentrations and emission rates for the baghouse
outlet. Concentrations averaged 4.49E-04 gr/dscf or 6.41E-08 Ib/dscf or 1,030 ng/dscm.
Emission rates averaged 0.317 Ib/hr or 1.44E+08 ng/hr or 2.74E-03 1b/ton pushed.

Table 2.9 summarizes the multiple metals concentrations and emission rates for the
combined PM and MCEM fractions collected with the EPA Method 315 sampling trains. The
majority of the 17 target metals were found to be non-detectable.

Table 2.10 summarizes the multiple metals concentrations from the baghouse dust
samples collected during each baghouse sample run. Baghouse samples were collected from the
dust hoppers at the beginning, middle, and end of each run.



TABLE 2.6

PARTICULATE MATTER/MCEM/METALS EMISSIONS SAMPLING AND

FLUE GAS PARAMETERS - BAGHOUSE OUTLET
BETHLEHEM STEEL, CHESTERTON, INDIANA

Run No. B-0-315-1 B-0-315-2 B-0-315-3 Average
Date 08/11/98 08/12/98 08/13/98 -
Total Sampling Time, minutes 368 480 481 443
Coke Oven Pushes Per Test Run 46 47 42 45
Tons of Coke Pushed Per Hour 119.3 1117 1144 115.1
Avg. Sampling Rate, dscfm” 0.343 0.378 0.377 0.366
Sample Volume:

dscf® 126.388 181.292 181.577 163.069

dsem® 3.577 5.134 5.142 4618
Avg. Flue Gas Temp, °F 134 135 135 135
0, Conc., % by Volume 20.5 20.0 20.0 20.2
CO, Conc., % by Volume 0.5 0.5 0.5 0.5
Moisture, % by Volume 25 22 2.1 23
Flue Gas Volumetric Flow Rate:

acfm? 96,755 94,024 95,502 95,427

dscfm® 83,087 81,147 82,493 82,242

dscmm® 2,353 2,298 2,336 2,329
Isokinetic Sampling Ratio, % 99.6 98.3 96.7 98.2

*Dry standard cubic feet per minute at 68°F (20°C) and 1 atm.
*Dry standard cubic feet at 68°F (20°C) and 1 atm.

*Dry standard cubic meters at 68°F (20°C) and ! atm.
4Actual cubic feet per minute at flue gas conditions.

*Dry standard cubic meters per minute at 68°F (20°C) and 1 atm.

Note: All data presented are weighted averages based on both push and non-push periods.
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TABLE 2.7

FILTERABLE PARTICULATE MATTER CONCENTRATIONS

AND EMISSION RATES - BAGHOUSE OUTLET
BETHLEHEM STEEL, CHESTERTON, INDIANA

-
Run No. B-0-315-1 B-0-315-2 B-0-315-3 Average "
Date 08/11/98 08/12/98 08/13/98 - "
Clock Time, 24 hr Clock 1037-1958 0929-1935 0840-1749 - "
Concentration:

gr/dscf 5.74E-04 3.75E-04 4.50E-04 4.66E-04
Ib/dscf® 8.20E-08 5.35E-08 6.43E-08 6.66E-08
pg/dscm® 1,310 857 1,030 1,070

Emission Rate:

Ib/he? 0.409 0.261 0319 0.329
ug/hr 1.85E+08 1.18E+08 1.44E+08 1.49E+08
Ib/ton pushed' 3.43E-03 2.33E-03 2.78E-03 2.85E-03

*Greins per dry standard cubic foot at 68°F (20°C) and 1 atm.
YPounds per dry standard cubic foot at 68°F (20°C) and 1 atm.
“Micrograms per dry standard cubic meter at 68°F (20°C) and 1 atm.
4Pounds per hour.

“Micrograms per hour.

dPounds per ton of coke pushed.

Note: All data presented are weighted averages based on both push and non-push periods.
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TABLE 2.8

METHYLENE CHLORIDE EXTRACTABLE MATTER CONCENTRATIONS
AND EMISSION RATES - BAGHOUSE OUTLET
BETHLEHEM STEEL, CHESTERTON, INDIANA

I Run No. B-0-315-1 B-0-315-2 B-0-315-3 Average Jl
[ Date 08/11/98 08/12/98 08/13/98 - T
Clock Time, 24 hr Clock 1037-1958 0929-1935 0840-1729 -
Concentration:
gr/dscf 5.13E-04 3.92E-04 4.42E-04 4.49E-04
Ib/dscf? 7.33E-08 5.59E-08 6.31E-08 6.41E-08
pg/dscm® 1,170 896 1,010 1,030
Emission Rate:
b/hr? 0.365 0.272 0312 0.317
pg/hr 1.66E+08 1.24E+08 1.42E+08 1.44E+08
1b/ton pushed* 3.06E-03 2.44E-03 2.73E-03 2.74E-03

*Grains per dry standard cubic foot at 68°F (20°C) and 1 atm.
Pounds per dry standard cubic foot at 68°F (20°C) and 1 atm.

*Micrograms per dry standard cubic meter at 68°F (20°C) and 1 atm.

Pounds per hour.
‘Micrograms per hour.

4Pounds per ton of coke pushed.

Note: All data presented are weighted averages based on both push and non-push periods.
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MULTIPLE METALS CONCENTRATIONS AND

TABLE 2.9

EMISSION RATES - BAGHOUSE OUTLET

BETHLEHEM STEEL, CHESTERTON, INDIANA

Ll}un No. B-0-315-1 B-0-315-2 B-0-315-3 Average
S
Date 08/11/98 08/12/98 08/13/98 -
Clock Time, 24 hr Clock 1037-1958 0929-1935 0840-1749 -
Antimony
ug/dscm® ND ND ND ND
ug/hr® ND ND ND ND
Ib/hr® ND ND ND ND
Ib/ton pushed® ND ND ND ND
Arsenic
ug/dsem?® ND ND ND ND
ug/hr® ND ND ND ND
1b/hre ND ND ND ND
Ib/ton pushed? ND ND ND ND
Barium
ug/dscm® 1.12E-01 1.36E-01 ND 0.83E-01
ug/hrt 1.58E+04 1.88E+04 ND 1.15E+04
Ib/hrt 3.47E-05 4.14E-05 ND 2.54E-05
1b/ton pushed? 2.91E-07 3.70E-07 ND 2.21E-07
Beryllium
ug/dscm* ND ND ND ND k
ug/hr® ND ND ND ND !
Ib/hr* ND ND ND ND
Ib/ton pushed? ND ND ND ND
Cadmium
ug/dsem® 2.80E-02 ND ND 0.93E-02
ug/hr® 3,946 ND ND 1,315
Ib/hr® 8.68E-06 ND ND 2.89E-06
1b/ton pushed? 7.28E-08 ND ND 2.43E-08
Chromium
pg/dsem® ND ND ND ND it
ug/hrt ND ND ND ND
1b/hr* ND ND ND ND
Ib/ton pushed? ND ND ND ND
Cobalt
ug/dsem® ND ND ND ND
ug/hr® ND ND ND ND
Ib/hr® ND ND ND ND
Ib/ton pushed? ND ND ND ND
Copper
ug/dsem* ND 3.90E-01 ND 1.30E-01
ug/he® ND 5.37E-04 ND 1.79E+04
Ib/hr® ND 1.18E-04 ND 0.39E-04
Ib/ton pushed? ND 1.06E-06 ND 3.53E-07
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TABLE 2.9 (continued)

Run No. B-0-315-1 B-0-315-2 B-0-315-3 Average
Lead
ug/dscm?® ND ND ND ND
ug/hi® ND ND ND ND
Ib/hr® ND ND ND ND
Ib/ton pushed? ND ND ND ND
Manganese
ug/dsem® ND 7.79E-01 ND 2.60E-01
ug/hr® ND 1.07E+05 ND 0.36E+05
Ib/hr* ND 2.36E-04 ND 0.79E-04
Ib/ton pushed? ND 2.12E-06 ND 0.71E-06
Mercury
ug/dsem® ND ND ND ND
ug/he® ND ND ND ND
Ib/hr ND ND ND ND
Ib/ton pushed? ND ND ND ND
Nickel
ug/dscm? ND 1.75E-01 ND 0.58E-01
ug/hr® ND 2.42E+04 ND 0.81E+04
Ib/hr® ND 5.32E-05 ND 1.77E-05
Ib/ton pushed? ND 4.76E-07 ND 1.59E-07
Phosphorus .
ug/dscm® ND ND ND ND
ug/hr® ND ND ND ND
b/he® ND ND ND ND
Ib/ton pushed? ND ND ND ND
I Selenium
ug/dsem® ND 9.74E-02 ND 3.25E-02
ug/hr® ND 1.34E+04 ND 0.45E+04
Ib/hr ND 2.95E-05 ND 0.99E-05
Ib/ton pushed® ND 2.65E-07 ND 0.88E-07
Silver
ugl/dsem® ND 4.09E-01 ND 1.36E-01
ug/ht® ND 5.64E+04 ND 1.88E+04
b/hr® ND 1.24E-04 ND 0.41E-04
Ib/ton pushed? ND 1.11E-06 ND 0.37E-06
Thallium
ug/dscm® ND ND ND ND
ug/hr® ND ND ND ND
1b/hr® ND ND ND ND
Ib/ton pushed® ND ND ND ND
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TABLE 2.9 (concluded)

Run No. B-0-315-1 B-0-315-2 B-0-315-3 Average |
Zinc
ug/dscm® ND 1.56E-01 ND 0.52E-01
pg/hr® ND 2.15E+04 ND 0.72E+04
Ib/hee ND 4.73E-05 ND 1.58E-05
Ib/ton pushed! ND 4.23E-07 ND 1.41E-07

*Micrograms per dry standard cubic meter.
*Micrograms per hour.
°Pounds per hour.

4Pounds per ton of coke pushed.

Note: All data presented are weighted averages based on both push and non-push periods.
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TABLE 2.10

BAGHOUSE DUST MULTIPLE METALS CONCENTRATIONS

BETHLEHEM STEEL, CHESTERTON, INDIANA

Run Ne. BD-BS-1 BD-BS-2 BD-BS-3 Average
Date 08/11/98 08/12/98 08/13/98 -
Antimony, ug/g* 0.33 0.52 0.36 0.40
Arsenic, ug/g 10.70 10.50 11.00 10.73
Barium, ug/g 9.21 9.32 8.62 9.05
Beryllium, ug/g 0.42 0.33 0.29 0.35
Cadmium, ug/g 1.64 1.50 1.80 1.65
Chromium, ug/g 7.42 8.33 6.39 7.38
Copper, uglg 7.70 8.10 6.50 743
Lead, ug/g 35.80 36.40 38.90 37.03
Manganese, ug/g 67.50 70.20 66.20 67.97
Mercury, ug/g 0.20 0.15 0.18 0.18
Nickel, ug/g 7.00 7.80 6.70 7.17
Phosphorus, 1g/g 44.70 50.40 43.50 46.20
Selenium, ug/g 3.80 3.50 3.20 3.50
Silver, ug/g 0.05 ND 0.06 0.04
Thallium, ug/g 0.77 0.88 0.72 0.79
Zinc, ug/g 37.50 36.10 39.70 37.77

*..g/g - Microgram per gram of dust sample.

ND - non detected, counted as “zero”.
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Table 2.11 summarizes the PM and MCEM removal efficiencies for the Coke Oven
Battery No. 2 baghouse. PM removal efficiencies averaged 99.85%. MCEM removal
- efficiencies averaged 41.94%.

The pushing operation necessitated adjusting sampling rates for maximum air flow during
the actual pushing of coke. The pushing process occurred roughly once every 15 minutes, and
lasted approximately two minutes. This required a maximum sample rate during the two minute
push and a much lower sample rate during the idle time. This sample approach was used for all
the isokinetic sample systems. The isokinetics were based on time weighted averages of pressure
drops (delta p), stack temperatures, and meter temperatures. All concentrations and emission rate
data in the tables are flow-weighted averages of both pushing and non-pushing periods.

The filterable PM does not necessarily have to be more than the MCEM. The filterable
““““““ PM is based on PM collected in the probe and on the MCEM. The MCEM includes both the

filterable PM and condensible sample fractions.

- The following notes were recorded during the field sampling effort and analysis of
samples. Events were discussed with the WAM and ESD personnel when modifications to the

test plan were required.

. The shortened sample times as described previously, apply to the outlet location
- also.

. Calculation of isokinetics, as discussed previously, also applies to the outlet
o location.

. On August 12 plant personnel were requested to modify eyebolts on the outlet
e stack. The eyebolts were used to support a monorail sample conveyor system,

and were placed three feet above the ports. This was necessary to insure a safe
support system for sampling. This caused a slight delay in our start time.

2.2.3 Underfire Stack

- The combustion or underfire stack was sampled for PM and MCEM concentrations and
emission rates, as well as multiple metals analysis on the EOM filters and residue. A total of
‘‘‘‘‘ three, 180 minute sample runs were conducted at this test location.

Table 2.12 summarizes the EPA Method 315 underfire stack sample times and flue gas
parameters measured. Three sample runs were conducted over the course of two days. The
average sampling time was 182 minutes, sample Run No. U-315-3 being 185 minutes in length,
compared to 180 minutes for the other two runs. The average sampling rate was 0.537 dscfm.
o The average sample volume was 97.823 dscf or 2.770 dscm. Flue gas temperatures averaged

444°F, with an average stack gas composition of 5.0% CO, and 10.4% O,. Flue gas moisture
content averaged 17.0%. The flue gas volumetric flow rate averaged 157,321 acfm or 75,684
- dscfm or 2,143 dscmm. Isokinetic sampling rates for the sample runs averaged 105%.

mmmmm
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FILTERABLE PARTICULATE MATTER AND METHYLENE CHLORIDE
EXTRACTABLE MATTER REMOVAL EFFICIENCIES
COKE OVEN BATTERY NO. 2 BAGHOUSE
BETHLEHEM STEEL, CHESTERTON, INDIANA

TABLE 2.11

Test Set No. M-315-1 M-315-2 M-315-3 Average ||
Date 08/11/98 08/12/98 08/13/98 - r
Filterable Particulate Matter
Emission Rate, [b/hr:*

Inlet 187.0 257.8 192.1 2123

Outlet 0.409 0.261 0.319 0.329
Removal Efficiency, %" 99.78 99.90 99.83 99.85
Extractable Organic Matter
Emission Rate, Ib/hr:*

Inlet 0.563 0.624 0.452 0.546

Outlet 0.365 0.272 0.312 0317
Removal Efficiency, %’ 35.17 56.41 30.97 41.94

3Pounds per hour.

®Removal Efficiency, % = Inlet. Ib/hr - Qutlet, Ib/hr x 100

Note: All data presented are weighted averages based on both push and non-push periods.

Inlet, Ib/hr
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TABLE 2.12

PARTICULATE MATTER/MCEM/METALS EMISSIONS SAMPLING AND

FLUE GAS PARAMETERS - UNDERFIRE STACK
BETHLEHEM STEEL, CHESTERTON, INDIANA

LRun No. B-U-315-1 B-U-315-2 B-U-315-3 Average I
I Date 08/14/98 08/14/98 08/15/98 - I
" Total Sampling Time, minutes 180 180 185 182 "
Tons of Coal Charged Per Hour 159.0 141.5 160.8 153.8 "
Avg. Sampling Rate, dscfm® 0.512 0417 0.682 0.537 "
Sample Volume: f
dsc 92.198 75.109 126.161 97.823
dscm® 2611 2.127 3.572 2.770
Avg. Flue Gas Temp, °F 444 451 438 444
0, Conc., % by Volume 113 96 10.5 104 it
CO, Conc., % by Volume 4.4 5.5 5.0 5.0
Moisture, % by Volume 17.1 17.3 16.6 17.0
Flue Gas Volumetric Flow Rate:
acfm! 160,715 134,733 176,514 157,321
dscfm® 77,362 64,153 85,538 75,684
dsomm 2,191 1,817 2,402 243 |
I_LIsokinetic Sampling Ratio, % 106 108 101 105 "

*Dry standard cubic feet per minute at 68°F (20°C) and 1 atm.
®Dry standard cubic feet at 68°F (20°C) and 1 atm.

Dry standard cubic meters at 68°F (20°C) and 1 atm.
dActual cubic feet per minute at flue gas conditions.

“Dry standard cubic meters per minute at 68°F (20°C) and 1 atm.
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Analysis of the data indicates that the flow rate determined for Run No. B-U-315-2 was
about 20% lower than the average flow rate (81,450 dscfm) for Run Nos. B-U-315-1 and
B-U-315-3. Also, the flow rate was about 30% lower than the flow rate determined concurrently
during Run No. B-U-429-2 using CARB Method 429. Although no reason can be found to
explain this discrepancy, it appears that the flow rate during Run No. B-U-315-2 was too low,
thereby biasing the PM, MCEM, and metals emission rates by 20-30% for that test run.

Table 2.13 summarizes the PM concentrations and emission rates for the underfire stack.
Concentrations averaged 3.95E-02 gr/dscf or 5.65E-06 1b/dscf or 9.05E+04 ug/dscm. Emission
rates averaged 25.5 lb/hr or 1.16E+09 wg/hr or 1.66E-01 pounds per ton of coal charged
(Ib/ton charged).

Table 2.14 summarizes the MCEM concentrations and emission rates for the three sample
runs. Concentrations averaged 10.1E-03 gr/dscf or 14.4E-07 1b/dscf or 2.31E+04 ng/dscm.
Emission rates averaged 6.85 1b/hr or 3.11E+10 ug/hr or 4.37E-02 Ib/ton charged. Sample Run
No. 3 results were roughly three times higher than the first two runs. Sample Run No. 3 was
performed on Saturday, August 15, 1998.

Table 2.15 summarizes the multiple metal concentrations and emission rates from the PM
and MCEM residues of the EPA Method 315 samples. Measured underfire metals
concentrations were blank corrected based on the blank quartz filter results. The majority of the
target analytes were below detectable quantities for most of the test runs. Arsenic, barium, lead,
and selenium were found in detectable quantities in all the samples.

The following notes were recorded during the field sampling effort and analysis of
samples. Events were discussed with the WAM and ESD personnel when modifications to the
test plan were required.

. On August 13 the underfire site was prepared for sampling. Port covers were
removed and ports cleaned prior to sampling. Bethlehem Steel provided
personnel to cut steel rails to allow PES sample hardware to be used.

. During a port change on Run No. B-U-429-1, the probe was broken. The glass
liner was changed and the run was continued. This did not affect the sample
results.

2.3 POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)

The polycyclic aromatic hydrocarbons (PAHs) were collected using CARB Method 429,
“Determination of Polycyclic Aromatic Hydrocarbons from Stationary Sources.” This method
was used to determine 19 individual PAHs. Particulate and gaseous phase PAHs were extracted
isokinetically from each source and collected in the probe, Teflon® filter, XAD®-2 resin and
impinger portions of the sampling train. The baghouse inlet and outlet were sampled
simultaneously for the measurement of PAHs. The underfire stack PAHs were sampled
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TABLE 2.13

FILTERABLE PARTICULATE MATTER CONCENTRATIONS

AND EMISSION RATES - UNDERFIRE STACK
BETHLEHEM STEEL, CHESTERTON, INDIANA

Run No. B-U-315-1 B-U-315-2 I B-U-315-3 Average l
e =)
Date 08/14/98 08/14/98 08/15/98 -
Clock Time, 24 hr Clock 0921-1325 1441-1809 0838-1203 -
Concentration:
gr/dscf* 3.41E-02 4.47E-02 3.99E-02 3.95E-02
Ib/dsct® 4.87E-06 6.39E-06 5.69E-06 5.65E-06
ugf/dscm® 7.80E+04 10.23E+04 9.12E+04 9.05E+04
Emission Rate:
Ib/hré 22.6 24.6 29.2 25.5
ug/hrt 1.03E+10 L12E+10 1.33E+10 1.16E+10
" Ib/ton chargedr 1.42E-01 1.74E-01 1.82E-01 1.66E-01

*Grains per dry standard cubic foot at 68°F (20°C) and 1 atm.
*Pounds per dry standard cubic foot at 68°F (20°C) and 1 atm.

‘Micrograms per dry standard cubic meter at 68°F (20°C) and 1 atm.

Pounds per hour.
*Micrograms per hour.
Pounds per ton of coal charged.
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TABLE 2.14

METHYLENE CHLORIDE EXTRACTABLE MATTER CONCENTRATIONS
AND EMISSION RATES - UNDERFIRE STACK
BETHLEHEM STEEL, CHESTERTON, INDIANA

Run No. B-U-315-1 B-U-315-2 B-U-315-3 Average
Date 08/14/98 08/14/98 08/15/98 -
Clock Time, 24 hr Clock 0921-1325 1441-1809 0838-1203 -
Concentration:
gr/dscf 6.83E-03 6.64E-03 16.9E-03 10.1E-03
1b/dscf® 9.76E-07 9.48E-07 24.1E-07 14.4E-07
ug/dsem® 1.56E+04 1.52E+04 3.86E+04 2.31E+04
Emission Rate:
Ib/hr? 4.53 3.65 12.37 6.85
ug/hr® 2.05E+09 1.66E+09 5.61E+09 3.11E+09
Ib/ton ctgr_gedf 2.85E-02 2.58E-02 7.69E-02 4.37E-02

*Grains per dry standard cubic foot at 68°F (20°C) and 1 atm.
bPounds per dry standard cubic foot at 68°F (20°C) and 1 atm.
Micrograms per dry standard cubic meter at 68°F (20°C) and 1 atm.
YPounds per hour.

*Micrograms per hour.

Pounds per ton of coal charged.
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MULTIPLE METALS CONCENTRATIONS AND

BETHLEHEM STEEL, CHESTERTON, INDIANA

TABLE 2.15

EMISSION RATES - UNDERFIRE STACK

I Run No. B-U-315-1 B-U-315-2 B-U-315-3 Average ll
|Date 08/14/98 08/14/98 08/15/98 -
" Clock Time, 24 hr Clock 0921-1325 1441-1809 0838-1203 -
Antimony
ug/dscm® ND ND ND ND
ug/hr® ND ND ND ND
Ib/hr* ND ND ND ND
Ib/ton charged® ND ND ND ND
Arsenic
ug/dscm® 2.19E-03 2.20E-03 2.39E-03 2.26E-03
ug/ht® 6.31E+05 4.36E+05 8.43E+05 6.37E+05
Ib/hr 6.34E-07 5.28E-07 7.66E-07 6.42E-07
Ib/ton charged? 3.99E-09 3.73E-09 4.76E-09 4.16E-09
Barium
ug/dsem? 1.83E-04 9.91E-04 2.06E-04 4.60E-04
ughr® 5.26E+04 19.6E+04 7.27E+04 10.71E+04
Ib/hr* 5.28E-08 23.8E-08 6.60E-08 11.9E-08
Ib/ton charged? 3.32E-10 16.8E-10 4.10E-10 8.07E-10
Beryllium
ug/dscm® ND ND ND ND
ug/hr® ND ND ND ND
Ib/hre ND ND ND ND
Ib/ton charged® ND ND ND ND
Cadmium
pg/dsem® 9.13E-05 ND ND 3.04E-05
ug/he® 2.63E+04 ND ND 0.88E+04
Ib/hre 2.63E-08 ND ND 0.88E-08
1b/ton charged? 1.66E-10 ND ND 0.55E-10
Chromium
ug/dscm?® ND ND ND ND
ug/hr® ND ND ND ND
Ib/hre ND ND ND ND
Ib/ton charged? ND ND ND ND
Cobalt
pg/dsem? ND ND ND ND
ug/r® ND ND ND ND
Ib/hre ND ND ND ND
1b/ton charged? ND ND ND ND
Copper
ugldsem® ND 1.65E-03 0.83E-03 0.83E-03
ug/hr® ND 3.27E+05 2.91E+05 2.06E+05
Ib/hr* ND 3.96E-07 2.64E-07 2.20E-07
Ib/ton charged? ND 2.80E-09 1.64E-09 1.48E-09
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TABLE 2.15 (continued)

Run No. B-U-315-1 B-U-315-2 B-U-315-3 Average
Lead
ug/dscm® 1.55E-03 1.60E-03 0.83E-03 1.32E-03
ug/r® 4.47E+05 3.16E+05 2.91E+05 3.51E+05
1b/hr® 4.49E-07 3.83E-07 2.64E-07 3.65E-07
|b/ton charged? 2.82E-09 2.71E-09 1.64E-09 2.39E-09
Manganese
ug/dsem* ND ND ND ND
ug/hr® ND ND ND ND
Ib/hr® ND ND ND ND
ib/ton charged? ND ND ND ND
Mercury
ug/dscm® ND ND ND ND
ug/ht® ND ND ND ND
Ib/hr® ND ND ND ND
1b/ton charged? ND ND ND ND
Nickel
ug/dsem® ND ND ND ND
ug/ht® ND ND ND ND
1b/hr® ND ND ND ND
Ib/ton charged! ND ND ND ND
Phosphorus
ug/dsem® ND ND ND ND
ug/hr® ND ND ND ND
1b/hr® ND ND ND ND
| Ib/ton charged? ND ND ND ND
I Selenium
ug/dscm® 1.05E-03 1.10E-03 0.41E-03 0.86E-03
ug/ht® 3.02E+05 2.18E+05 1.45E+05 2.22E+05
Ib/hre 3.04E-07 2.64E-07 1.32E-07 2.33E-07
Ib/ton charged? 1.91E-09 1.87E-09 0.82E-09 1.53E-09
Silver
ug/dscm® ND ND ND ND
ug/ht® ND ND ND ND
Ib/hr* ND ND ND ND
1b/ton charged? ND ND ND ND
Thallium
ug/dscm? 4.11E-04 ND 4.13E-04 2.75E-04
ug/ht® 1.18E+05 ND 1.45E+05 0.88E+05
Ib/hre 1.19E-07 ND 1.32E-07 0.84E-07
Ib/ton charged? 7.47E-10 ND 8.21E-10 5.23E-10
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TABLE 2.15 (concluded)

" Run No. B-U-315-1 B-U-315-2 B-U-315-3 Average
Zinc

pg/dscm® 8.22E-04 4.95E-04 ND 4.39E-04

ug/he 2.37E+05 0.98E+05 ND 1.12E+05

Ib/hre 2.38E-07 1.19E-07 ND 1.19E-07

Ib/ton charged® 14.9E-10 8.40E-10 ND 7.78E-10

*Micrograms per dry standard cubic meter.

*Micrograms per hour.
‘Pounds per hour.
4Pounds per ton of coal charged.
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concurrently with the EPA Method 315 sampling train, and was performed after the baghouse
sampling effort. The concentrations at all three sample locations were corrected for the method
blank.

A NIOSH Method 5506 sample system was used to scan for gaseous phase PAHs at the
baghouse inlet/outlet and underfire stack. The NIOSH approach was used as a backup approach
to the CARB Method 429 sampling system. The PAHs had never been sampled at these sample
locations and there was no previous records of PAH detectable limits or quantities. The NIOSH
analytical results are presented in Appendix C. The majority of the NIOSH Method 5506 PAH
results were at the method detection limits.

2.3.1 Coke Oven Battery No. 2 Baghouse Inlet

Table 2.16 summarizes the CARB Method 429 sample times and flue gas parameters at
the baghouse inlet. One sample run was conducted per day. The average length of the sample
runs was 432 minutes. The average sampling rate was 0.186 dscfm. The average sample volume
was 80.189 dscf or 2.271 dscm.

The average flue gas temperature was 145°F, with a stack gas composition of 0.5% CO,
and 20.0% O,. Moisture content averaged 3.6%. Flue gas volumetric flow rates averaged 67,672
acfm or 56,361 dscfm or 1,596 dscmm. The isokinetic sampling rate averaged 92.2%.

The stack gas moisture content determined using the CARB 429 sample train was slightly
greater than the moisture content determined using the EPA Method 315 sample train (3.6%
versus 2.2%). The small but consistent difference in moisture is attributed to the Method 429
XAD®resin module. The resin was protected from sunlight with an aluminum foil wrap. During
sampling, the wrap would get wet by being submerged in a ice water bath. The trap was weighed
with the aluminum foil wrap before and after each sample run. The wrap probably retained a
small amount of moisture to contribute to a small position moisture bias. It was not possible to
completely dry out the aluminum foil. Also an unheated flexible Teflon® sample line, 20 feet
long, was used between the filter and impinger portion of the sample train which may have
caused minor differences in moisture content.

Table 2.17 summarizes the PAH concentrations and emission rates for the baghouse inlet.
All compounds were found in detectable levels for the three test runs with the exception of
perylene (not detected in Run Nos. 2 and 3) and dibenz(a,h) anthrancene (not detected in Run
No. 2). Naphthalene was found in the highest concentrations, at an average of 13.3 ng/dscm.
Phenanthrene and fluoranthene were the other two compounds occurring in high concentrations
(relative to the other compounds).

The pushing operation necessitated adjusting sampling rates for maximum air flow during
the actual pushing of coke. The pushing process occurred roughly once every 15 minutes, and
lasted approximately two minutes. This required a maximum sample rate during the two minute
push and a much lower sample rate during the idle time. This sample approach was used for all
the isokinetic sample systems. The isokinetics were based on time weighted averages of pressure
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TABLE 2.16

PAH EMISSIONS SAMPLING AND FLUE
GAS PARAMETERS - BAGHOUSE INLET
BETHLEHEM STEEL, CHESTERTON, INDIANA

B-1-429-2

| Run No. B-1-429-1 B-1-429-3 Average l
I Date 08/11/98 08/12/98 08/13/98 -
Total Sampling Time, minutes 453 482 362 432
Coke Oven Pushes Per Test Run 46 47 27+ 40
Tons of Coke Pushed Per Hour 114.1 110.8 109.5 111.5 "
Avg. Sampling Rate, dscfm® 0.192 0.178 0.187 0.186 "
Sample Volume:
dscf® 87.151 85.686 67.729 80.189
dscm® 2.468 2.426 1.918 2.271
Avg. Flue Gas Temp, °F 142 147 145 145 “
0, Conc., % by Volume 201 20.0 20.0 20.0 "
CO, Conc., % by Volume 0.5 0.5 0.5 0.5 Il
Moisture, % by Volume 33 34 3.9 3.6
Flue Gas Volumetric Flow Rate:
acfm¢ 70,118 63,871 69,027 67,672
dscfim® 58,683 53,111 57,287 56,361
dscmm® 1,662 1,504 1,622 1,596
" Isokinetic Sampling Ratio, % 90.5 94.1 91.8 92.2 IJ

*Dry standard cubic feet per minute at 68°F (20°C) and 1 atm.

®Dry standard cubic feet at 68°F (20°C) and 1 atm.

“Dry standard cubic meters at 68°F (20°C) and 1 atm.
4Actual cubic feet per minute at flue gas conditions.

*Dry standard cubic meters per minute at 68°F (20°C) and 1 atm.
*Run No. B-1-429-3 consisted of a shorter sample run due to a sample train malfunction when sampling the first

port. Sampling consisted of a straight six-hour test run utilizing other port.

Note: All data presented are weighted averages based on both push and non-push periods.
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PAH CONCENTRATIONS AND EMISSION RATES
BAGHOUSE INLET
BETHLEHEM STEEL, CHESTERTON, INDIANA

TABLE 2.17

LRun No. B-1-429-1 B-1-429-2 B-1-429-3 Average J
Date 08/11/98 08/12/98 08/13/98 - I
Clock Time, 24 hr Clock 1030-2016 0924-1935 1332-1934 -
Naphthalene

ug/dsem?® 10.7 14.2 1.48 13.3
ug/he® 1.07E+06 1.28E+06 1.45E+06 1.27E+06
Ib/hre 2.36E-03 2.83E-03 3.19E-03 2.79E-03
Ib/ton pushed* 2.07E-05 2.55E-05 2.91E-05 2.51E-05
2-Methylnaphthalene
ug/dsem?® 3.20 2.80 1.60 2.52
ughr® 3.18E+05 2.52E+05 1.52E+05 2.41E+05
Ib/hr® 7.02E-04 5.56E-04 3.34E-04 5.31E-04
Ib/ton pushed® 6.15E-06 5.02E-06 3.05E-06 4.74E-06
Acenaphthylene
pug/dscm?® 223 243 1.36 2.01
ug/hr® 2.22E+05 2.19E+05 1.32E+05 1.91E+05
b/h® 4.90E-04 4.84E-04 2.91E-04 4.22E-04
Ib/ton pushed? 4.29E-06 4.37E-06 2.66E-06 3.77E-06
Acenaphthene
ug/dsem® 0.28 0.19 0.28 0.25
ug/hr® 2.79E+04 1.75E+04 2.69E+04 2.41E+04 ’
1b/hr® 6.15E-05 3.85E-05 5.93E-05 5.31E-05
Ib/ton pushed? 5.39E-07 3.48E-07 5.42E-07 4,76E-07
Fluorene
ug/dsem® 0.89 0.74 0.68 0.77
ug/hr® 8.89E+04 6.69E+04 6.59E+04 7.39E+04
1b/hr® 1.96E-04 1.48E-04 1.45E-04 1.63E-04
Ib/ton pushed? 1.72E-06 1.33E-06 1.33E-06 1.46E-06
Phenanthrene
ug/dsem?® 8.09 10.29 10.42 9.60
ug/hr’ 8.07E+05 9.29E+05 10.14E+05 9.17E+05
Ib/hr® 1.78E-03 2.05E-03 2.24E-03 2.02E-03
Ib/ton pushed? 1.56E-05 1.85E-05 2.04E-05 1.82E-05
Anthrancene
ug/dscm? 0.30 0.28 0.33 0.31
ug/hr® 2.95E+04 2.57E+04 3.25E+04 2.92E+04
Ib/hr® 6.50E-05 5.66E-05 7.16E-05 6.44E-05
1b/ton pushed? 5.70E-07 5.11E-07 6.54E-07 5.78E-07
Fluoranthene )
ug/dsem® 5.67 7.42 3.44 5.51
wug/he® 5.66E+05 6.69E+05 3.35E+05 5.23E+05
1b/hr* 1.25E-03 1.48E-03 0.74E-03 1.15E-03
1b/ton pushed? 1.09E-05 1.33E-05 67.5E-05 1.03E-05
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TABLE 2.17 (continued)

B-1-429-1 B-1-429-2 B-1-429-3 Average II
ug/dsem* 0.89 1.03 0.20 0.71
ug/r® 8.89E+04 9.30E+04 1.93E+04 6.70E+04
Ib/hr* 1.96E-04 2.05E-04 0.43E-04 1.48E-04
Ib/ton pushed? 1.72E-06 1.85E-06 0.39E-06 1.32E-06
Benzo(a) Anthrancene
ug/dscm® 0.37 0.32 0.07 0.25
ug/hrt 3.68E+04 2.86E+04 0.66E+04 2.40E+04
Ib/hre 8.11E-05 6.31E-05 1.45E-05 5.29E-05
Ib/ton pushed® 7.10E-07 5.70E-07 1.33E-07 4.71E-07
Chrysene
ug/dsem® 223 247 0.99 1.90
ug/hrt 2.22E+05 2.23E+05 0.96E+05 1.81E+05
Ib/hre 4.90E-04 4.92E-04 2.13E-04 3.98E-04
Ib/ton pushed? 4.29E-06 4.44E-06 1.94E-06 3.56E-06
Benzo(b) Fluoranthene
ug/dscm® 3.04 3.38 1.51 2.64
ug/hrt 3.03E+05 3.05E+05 1.47E+05 2.52E+05
Ib/hre 6.68E-04 6.72E-04 3.24E-04 5.55E-04
Ib/ton pushed? 5.85E-06 6.07E-06 2.96E-06 4.96E-06
Benzo(k) Fluoranthene
ug/dscm® 1.22 1.28 043 0.98
ug/hr® 1.21E+05 1.15E+05 0.42E+05 0.93E+05
Ib/he® 2.67E-04 2.54E-04 0.93E-04 2.05E-04
Ib/ton pushed! 2.34E-06 2.29E-06 0.85E-06 1.83E-06
Benzo(e) Pyrene
ug/dscm* 0.81 0.78 0.20 0.60
ug/hr® 8.08E+04 7.07E+04 1.98E+04 5.71E+04
Ib/hr* 1.78E-04 1.56E-04 0.44E-04 1.26E-04
Ib/ton pushed! 1.56E-06 1.41E-06 0.40E-06 1.12E-06
Benzo(a) Pyrgne
4gfdsem® 0.25 0.18 0.07 0.17
ug/hrt 2.50E+04 1.60E+04 0.66E+04 1.59E+04
Ib/he 5.52E-05 3.53E-05 1.45E-05 3.50E-05
Ib/ton pushed! 4.84E-07 3.18E-07 1.33E-07 3.12E-07
Perylene
ug/dscm® 0.041 ND ND 0.014
ug/r® 4,040 ND ND 1,347
Ib/hr° 8.91E-06 ND ND 2.97E-06
Ib/ton pushed? 7.80E-08 ND ND 2.60E-08
Indeno(1,2,3-cd) Pyrene
ug/dscm?® 1.09 1.11 0.24 0.81
ug/r® 1.09E+05 1.00E+05 0.23E+05 0.77E+05
Ib/hre 2.40E-04 2.21E-04 0.50E-04 L71E-04
| Ib/ton pushed? 2.11E-06 2.00E-06 0.46E-06 1.52E-06
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TABLE 2.17 (concluded)

Run No. B-1-429-1 B-1-429-2 B-1-429-3 Average "
Dibenz(a,h) Anthracene
ug/dsem® 0.45 0.45 0.13 0.34
ug/he® : 4.44E+04 4.09E+04 1.22E+04 3.25E+04
Ib/hr® 9.80E-05 9.02E-05 2.69E-05 7.17E-05
Ib/ton pushed? 8.58E-07 8.14E-07 2.45E-07 6.39E-07
Benzo(g,h,i) Perylene
ug/dsem® 0.89 0.91 0.17 0.66
ug/hr® 8.89E+04 8.18E+04 1.62E+04 6.23E+04
Ib/hre 1.96E-04 1.80E-04 0.36E-04 1.37E-04
1b/ton pushed? 1.72E-06 1.63E-06 0.33E-06 1.22E-06
3Micrograms per dry standard cubic meter.
*Micrograms per hour.
*Pounds per hour.

9Pounds per ton of coke pushed.

Note: All data presented are weighted averages based on both push and non-push periods.
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drops (delta p), stack temperatures, and meter temperatures. All concentrations and emission rate
data in the tables are flow-weighted averages of both pushing and non-pushing periods.

23.2 ve h

The baghouse outlet was sampled simultaneously with the baghouse inlet. Table 2.18
summarizes the Method Method 429 sample times and flue gas parameters measured at the
baghouse outlet. The average sampling length of the three tests was 442 minutes. The average
sampling rate was 0.406 dscfm. Sampling volumes averaged 179.321 dscf or 5.078 dscm.

Flue gas temperatures averaged 135°F, with an average stack gas composition of 0.5%
CO, and 20.2% O,. Moisture content averaged 2.6%. Flue gas volumetric flow rates averaged
101,785 acfm or 87,325 dscfm or 2,473 dscmm. The isokinetic sampling rate averaged 102.7%.

The baghouse outlet sampling location indicated a higher volume flowrate in comparison
to the baghouse inlet sampling location. This was due to a dilution air damper located on the
mass cooler remaining open at 10% of full opening during periods of non-pushing (roughly 13
minutes of a total of 15 minutes). The dilution air damper was fully open during pushing
operatons, or 2 minutes out of 15 minutes. This resulted in measureable air flow for the entire
length of the test during non-pushing operatons at the baghouse outlet that were greater than
flows measured at the baghouse inlet sampling location, which was located prior to the mass
cooler.

Table 2.19 summarizes the PAH concentrations and emission rates for the baghouse
outlet. Naphthalene and 2-methyl naphthalene were the compounds found in the highest
concentration of the 19 compounds analyzed for, at 1.67 ng/dscm and 0.38 ng/dscm,
respectively. All of the other compounds were detected in lower concentrations than naphthalene
and 2-methyl naphthalene.

The pushing operation necessitated adjusting sampling rates for maximum air flow during
the actual pushing of coke. The pushing process occurred roughly once every 15 minutes, and
lasted approximately two minutes. This required a maximum sample rate during the two minute
push and a much lower sample rate during the idle time. This sample approach was used for all
the isokinetic sample systems. The isokinetics were based on time weighted averages of pressure
drops (delta p), stack temperatures, and meter temperatures. All concentrations and emission rate
data in the tables are flow-weighted averages of both pushing and non-pushing periods.

2.3.3 Underfire Stack

The underfire or combustion stack was sampled over the course of the two days. Sample
runs were 180 minutes in length. Table 2.20 summarizes the CARB Method 429 sample times
and flue gas parameters measured at the underfire stack. The average sampling rate was 0.554
dscfm, with an average sampling volume of 99.664 dscf or 2.822 dscm. Flue gas temperatures
averaged 447°F. Flue gas composition averaged 5.0% CO, and 10.4% O,, with an average
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TABLE 2.18

PAH EMISSIONS SAMPLING AND FLUE
GAS PARAMETERS - BAGHOUSE OUTLET
BETHLEHEM STEEL, CHESTERTON, INDIANA

|| Run No. B-0-429-1 B-0-429-2 B-0-429-3 Average
| Date 08/11/98 08/12/98 08/13/98 -
Total Sampling Time, minutes 367 478 480 442
Coke Oven Pushes Per Test Run 46 47 42 45
Tons of Coke Pushed Per Hour 1193 111.7 114.7 115.2
Avg. Sampling Rate, dscfm® 0.399 0.411 0.407 0.406
Sample Volume:
dscf® 146.291 196.291 195.382 179.321
dscm® 4.142 5.558 5.533 5.078
Avg. Flue Gas Temp, °F 132 137 136 135
0, Conc., % by Volume 20.5 20.0 20.0 20.2
CO, Conc., % by Volume 0.5 0.5 0.5 05
Moisture, % by Volume 2.9 2.8 23 26
Flue Gas Volumetric Flow Rate:
acfm® 99,693 105,790 99,873 101,785
dscfm® 85,504 90,478 85,994 87,325
dscmm® 2,421 2,562 2,435 2,473
Isokinetic Sampling Ratio, % 112.4 95.9 100.0 102.7

*Dry standard cubic feet per minute at 68°F (20°C) and 1 atm.
®Dry standard cubic feet at 68°F (20°C) and 1 atm.

*Dry standard cubic meters at 68°F (20°C) and | atm.

dActual cubic feet per minute at flue gas conditions.

*Dry standard cubic meters per minute at 68°F (20°C) and 1 atm.

Note: All data presented are weighted averages based on both push and non-push periods.
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PAH CONCENTRATIONS AND EMISSION RATES
BAGHOUSE OUTLET
BETHLEHEM STEEL, CHESTERTON, INDIANA

TABLE 2.19

| Run No. B-0-429-1 B-0-429-2 B-0-429-3 Average —q
Date 08/11/98 08/12/98 08/13/98 -
Clock Time, 24 hr Clock 1037-1958 0928-1934 0840-1748 -
Naphthalene

ug/dsem® 1.76 1.58 1.66 1.67
ug/r® 2.55E+05 2.43E+05 2.42E+05 2.46E+05
Ib/hr* 5.63E-04 5.35E-04 5.34E-04 5.44E-04
Ib/ton pushed? 4.72E-06 4.79E-06 4.66E-06 4.72E-06
2-Methyl naphthalene
ugldsem? 0.33 045 0.31 0.38
ug/he® 5.565E+04 6.88E+04 4.45E+04 5.63E+04
Ib/hre 1.23E-04 1.52E-04 0.98E-04 1.24E-04
Ib/ton pushed? 1.03E-06 1.36E-06 0.86E-06 1.08E-06
Acenaphthylene
ug/dscm® 0.07 0.05 0.06 0.06
ug/r® 1.05E+04 0.77E+04 0.90E+04 0.91E+04
Ib/hr* 2.32E-05 1.71E-05 1.98E-05 2.00E-05
Ib/ton pushed? 1.94E-07 1.53E-07 1.73E-07 1.73E-07
Acenaphthene
ugldscm® 0.03 0.02 0.02 0.02
ughr® 4,910 3,319 2,562 3,597
Ib/hr* 1.08E-05 0.73E-05 0.57E-05 0.79E-05
Ib/ton pushed? 9.08E-08 6.55E-08 4.92E-08 6.85E-08
Fluorene
ugfdscm* 0.07 0.05 0.04 0.05
ughe® 1.05E+04 0.75E+04 0.53E+04 0.78E+04
Ib/hr* 2.32E-05 1.65E-05 1.16E-05 1.71E-05
Ib/ton pushed? 1.94E-07 1.47E-07 1.02E-07 1.48E-07
Phenanthrene
ug/dscm?® 0.28 0.17 0.11 0.19
ug/r® 4.12E+04 2.62E+04 1.60E+04 2.78E+04
lb/he 9.09E-05 5.77E-05 3.53E-05 6.13E-05
1b/ton pushed? 7.62E-07 5.16E-07 3.08E-07 5.29E-07
Anthrancene
ug/dscm® 0.020 0.007 0.004 0.010
ug/he® 2,946 1,051 528 1,508
b/hr* 6.49E-06 2.32E-06 1.16E-06 3.33E-06
Ib/ton pushed? 5.45E-08 2.07E-08 1.02E-08 2.85E-08
Fluoranthene
ug/dsem?® 0.12 0.04 0.03 0.06
ug/hr® 1.68E+04 0.66E+04 0.40E+04 0.91E+04
Ib/hre 3.71E-05 1.46E-05 0.87E-05 2.02E-05
Ib/ton pushed? 3.11E-07 1.31E-07 0.76E-07 1.73E-07
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TABLE 2.19 (continued)

Run Neo. B-0-429-1 B-0-429-2 B-0-429-3 Average
Pyrene
ug/dscm® 0.07 0.03 0.02 0.04
ught® 9,819 4,978 2,535 5,778
Ib/hr® 2.16E-05 1.10E-05 0.56E-05 1.27E-05
Ib/ton pushed? 1.82E-07 0.98E-07 0.49E-07 1.10E-07
Benzo(a) Anthrancene
ug/dscm* 0.013 0.008 0.004 0.008
ug/he 1,929 1,189 607 1,242
lb/hr® 4.25E-06 2.62E-06 1.34E-06 2.74E-06
Ib/ton pushed? 3.57E-08 2.35E-08 1.17E-08 2.36E-08
Chrysene
ug/dsem® 0.027 0.025 0.011 0.021
ug/hr 3,858 3,872 1,664 3,131
1b/hr® 8.50E-06 8.54E-06 3.67E-06 6.90E-06
Ib/ton pushed? 7.13E-08 7.64E-08 3.20E-08 5.99E-08
Benzo(b) Fluoranthene
ug/dscm® 0.018 0.011 0.007 0.012
ughr® 2,560 1,742 1,004 1,769
1b/hr® 5.64E-06 3.84E-06 2.21E-06 3.90E-06
Ib/ton pushed? 4.73E-08 3.44E-08 1.93E-08 3.37E-08
Benzo(k) Fluoranthene
ug/dscm® 0.016 0.006 0.005 0.009
‘ g/t 2,385 885 660 1,310
b/hr® 5.26E-06 1.95E-06 1.46E-06 2.89E-06
1b/ton pushed? 4.41E-08 1.75E-08 1.27E-08 2.47E-08
Benzo(e) Pyrene
ug/dscm® 0.012 0.006 0.004 0.007
ughr® 1,683 913 634 1,077
1b/hr* 3.71E-06 2.01E-06 1.40E-06 2.37E-06
Ib/ton pushed? 3.11E-08 1.80E-08 1.22E-08 2.04E-08
Benzo(a) Pyrene
ug/dsecm® 0.012 0.005 0.004 0.007
ug/hr® 1,683 747 528 986
Ib/hr* 3.71E-06 1.65E-06 1.16E-06 2.17E-06
Ib/ton pushed? 3.11E-08 1.47E-08 1.02E-08 1.87E-08
Perylene
ug/dscm? 0.003 0.002 ND 0.002
ug/h® 386 360 ND 248
lb/hr* 8.50E-07 7.93E-07 ND 5.48E-07
Ib/ton pushed? 7.13E-09 7.10E-09 ND 4, 74E-09
Indeno(1,2,3-cd) Pyrene
ug/dscm® 0.015 0.005 0.005 0.008
ug/hr® 2,209 830 660 1,233
Ib/hr* 4.87E-06 1.83E-06 1.46E-06 2.72E-06
Ib/ton pushed? 4.08E-08 1.64E-08 1.27E-08 2.33E-08
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TABLE 2.19 (concluded)

e Run No. B-0-429-1 B-0-429-2 B-0-429-3 Average
Dibenz(a,h) Anthracene
ug/dscm?® 0.003 ND ND 0.001
e ug/r® 491 ND ND 163.3
Ib/hr® 1.08E-06 ND ND 0.36E-06
Ib/ton pushed? 9.08E-09 ND ND 3.03E-09
- Benzo(g,h,i) Perylene
ug/dscm® 0.034 0.008 0.011 0.018
ug/hr® 4910 1,245 1,690 2,615
Ib/he* 1.08E-05 2.74E-06 3.73E-06 5.76E-06
- 1b/ton pushed! 9.08E-08 2 46E-08 3.25E-08 4.93E-08

*Micrograms per dry standard cubic meter.
*Micrograms per hour.

‘Pounds per hour.

Pounds per ton of coke pushed.

o

anath

Note: All data presented are weighted averages based on both push and non-push periods.

ity

‘‘‘‘‘‘
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PAH EMISSIONS SAMPLING AND FLUE GAS

TABLE 2.20

PARAMETERS - UNDERFIRE STACK

BETHLEHEM STEEL,CHESTERTON, INDIANA

Run No. B-U-429-1 B-U-429-2 B-U-429-3 Average I
Date 08/14/98 08/14/98 08/15/98 - l
Total Sampling Time, minutes 180 180 180 180 “
Tons of Coal Charged Per Hour 159.0 142.3 157.1 152.8
Avg. Sampling Rate, dscfm® 0.494 0.558 0.609 0.554
Fi Sample Volume:
dscf® 88.949 100.360 109.683 99.664 i
dsem® 2.519 2.842 3.106 2.822
Avg. Flue Gas Temp, °F 453 448 440 447
0, Congc., % by Volume 11.3 9.6 10.5 10.4
CO, Conc., % by Volume 44 5.5 5.0 5.0 |
Moisture, % by Volume 17.3 21.1 14.1 17.5
Flue Gas Volumetric Flow Rate:
acfm? 173,886 201,774 171,478 182,379
dscfm* 82,595 92,035 85,412 86,681
dsecmm® 2,339 2,606 2,419 2,455
Isokinetic Sampling Ratio, % 96.0 100.8 99.1 98.6

*Dry standard cubsic feet per minute at 68°F (20°C) and 1 atm.
®Dry standard cubic feet at 68°F (20°C) and 1 atm.

*Dry standard cubic meters at 68°F (20°C) and 1 atm.
4Actual cubic feet per minute at flue gas conditions.
*Dry standard cubic meters per minute at 68°F (20°C) and 1 atm.
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moisture content of 17.5%. Flue gas volumetric flow rates averaged 182,379 acfm or 86,681
dscfm or 2,455 dscmm. Isokinetic sampling rate averaged 98.6%.

Table 2.21 summarizes the PAH concentrations and emission rates for the underfire
stack. All of the target PAH analytes were detected in the analyzed samples with the exception
of perylene and dibenz(a,h) anthracene (for Run Nos. 2 and 3). Naphthalene, 2-methyl
naphthalene and phenanthrene were present in the highest concentrations.
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PAH CONCENTRATIONS AND EMISSION RATES
UNDERFIRE STACK
BETHLEHEM STEEL, CHESTERTON, INDIANA

TABLE 2.21

Run No. B-U-429-1 B-U-429-2 B-U-429-3 Average J|
Date 08/14/98 08/14/98 08/15/98 - “
Clock Time, 24 hr Clock 0921-1325 1441-1809 0838-1208 - |
Naphthalene
ug/dscm® 4.16 10.73 57.79 24.22
ug/hr® 5.83E+05 16.77E+05 83.86E+05 35.48E+05
Ib/hr* 1.29E-03 3.70E-03 18.5E-03 7.82E-03
ib/ton charged? 0.81E-05 2.60E-05 11.8E-05 5.06E-05
2-Methyl naphthalene
ug/dsem?® 2.30 0.70 2.64 1.88
ug/hr® 3.225E+05 1.09E+05 3.82E+05 2.71E+05
Ib/hr® 7.11E-04 2.41E-04 8.43E-04 5.98E-04
1b/ton charged? 4.47E-06 1.69E-06 5.37E-06 3.84E-06
Acenaphthylene
ug/dscm® 0.38 0.10 0.84 0.44
ug/he® 5.29E+04 1.60E+04 12.15E+04 6.35E+04
1b/hr* 1.17E-04 0.35E-04 2.68E-04 1.40E-04
Ib/ton charged® 7.34E-07 2.47E-07 17.0E-07 8.95E-07
Acenaphthene
ug/dscm® 0.08 0.04 0.14 0.09
ug/hr® 1.0SE+04 0.61E+04 2.10E+04 1.26E+04
1b/hr® 2.33E-05 1.33E-05 4.64E-05 2.77E-05
Ib/ton charged? 1.47E-07 0.94E-07 2.95E-07 1.79E-07
Fluorene
pglfdsem?® 0.32 0.08 042 0.27
ug/he® 4.51E+04 1.27E+04 6.07E+04 3.95E+04
1b/hr® 9.95E-05 2.79E-05 13.4E-05 8.71E-05
Ib/ton charged? 6.26E-07 1.96E-07 8.52E-07 5.58E-07
Phenanthrene
ug/dsem® . 0.63 0.25 0.54 0.47
ug/hr® 8.78E+04 3.88E+04 7.83E+04 6.83E+04
Ib/hr 1.94E-04 0.86E-04 1.73E-04 1.51E-04
Ib/ton charged? 1.22E-06 0.60E-06 1.10E-06 0.97E-06
Anthrancene
ug/dsem?® 0.02 0.01 0.03 0.02
ug/hr® 2,841 1,100 4,018 2,653
i b/hre 6.26E-06 2.43E-06 8.86E-06 5.85E-06
Ib/ton charged® 3.94E-08 1.70E-08 5.64E-08 3.76E-08
Fluoranthene
ug/dsem? 0.17 0.08 0.20 0.15
ug/r® 2.40E+04 1.21E+04 2.90E+04 2.17E+04
Ib/hr® 5.28E-05 2.67E-05 6.39E-05 4.78E-05
Ib/ton charged? 3.32E-07 1.88E-07 4.06E-07 3.09E-07 |
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TABLE 2.21 (continued)

Run No. B-U-429-1 B-U-429-2 B-U-429-3 Average
Pyrene
ug/dscm® 0.07 0.03 0.07 0.06
ug/hr® 9,471 4,402 10,279 8,051
1b/hr® 2.09E-05 0.97E-05 2.27E-05 1.78E-05
1b/ton charged? 1.31E-07 0.68E-07 1.44E-07 1.15E-07
Benzo(a) Anthrancene
ug/dscm® 0.02 0.01 0.02 0.02
ug/r® 2,507 1,376 3,364 2,416
Ib/hr* 5.53E-06 3.03E-06 7.42E-06 5.33E-06
Ib/ton charged? 3.48E08 2.13E-08 4.72E-08 3.44E-08
Chrysene
ugldsem® 0.05 0.02 0.05 0.04
ughr® 6,686 3,246 7,476 5,803
lb/hr* 1.47E-05 0.72E-05 1.65E-05 1.28E-05
Ib/ton charged? 9.27E-08 5.03E-08 10.SE-08 8.26E-08
Benzo(b) Fluoranthene
ug/dscm® 0.03 0.02 0.02 0.02
ug/hr® 4,234 2,476 2,990 3,234
Ib/hr* 9.33E-06 5.46E-06 6.59E-06 7.13E-06
Ib/ton charged? 5.87E-08 3.84E-08 4.20E-08 4.63E-08 |
Benzo(k) Fluoranthene Iﬂ
ug/dscm* 0.02 0.01 0.01 0.01
ug/r’ 2,786 1,706 1,822 2,105
1b/hr* 6.14E-06 3.76E-06 4.02E-06 4.64E-06
Ib/ton charged! 3.86E-08 2.64E-08 2.56E-08 3.02E-08
Benzo(e) Pyrene
ug/dscm® 0.02 0.01 0.01 0.01
ug/hr® 2,340 1,761 1,589 1,896 I
Ib/hr* 5.16E-06 3.88E-06 3.50E-06 4.18E-06
Ib/ton charged? 3.25E-08 2.73E-08 2.23E-08 2.73E-08
Benzo(a) Pyrene
ug/dsem® 0.02 0.01 0.01 0.01
ug/r® 2,619 1,321 1,495 1,811
Ib/hr® 5.77E-06 291E-06 3.30E-06 3.99E-06
Ib/ton charged? 3.63E-08 2.05E-08 2.10E-08 2.59E-08
Perylene
ug/dscm® 0.01 ND ND 0.00
ug/hr® 669 ND ND 223
Ib/hr 1.47E-06 ND ND 491E-07
Ib/ton charged! 9.27E-09 ND ND 3.09E-09
Indeno(1,2,3-cd) Pyrene
ug/dscm® 0.017 0.011 0.011 0.013
ug/hr® 2,451 1,761 1,635 1,949
Ib/hr* 5.40E-06 3.88E-06 3.62E-06 4.30E-06
Ib/ton charged® 3.40E-08 2.73E-08 2.29E-08 2.81E-08
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TABLE 2.21 (concluded)

“ Run No. B-U-429-1 B-U-429-2 B-U-429-3 Average
Dibenz(a,h) Anthracene
ug/dsem® 0.005 ND ND 0.002
ug/hr® 669 ND ND 223
Ib/hr* 1.47E-06 ND ND 4.91E-07
Ib/ton charged! 9.27E-09 ND ND 3.09E-09
Benzo(g,h,i) Perylene
ug/dscm® 0.03 0.03 0.02 0.03
ug/hr® 4,513 4,292 2,944 3916
Ib/hr* 9.95E-06 9.46E-06 6.49E-06 8.63E-06
Ib/ton charged? 6.26E-08 6.65E-08 4.13E-08 5.68E-08

*Micrograms per dry standard cubic meter.

*Micrograms per hour.
“Pounds per hour.

4pounds per ton of coal charged.
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3.0 PROCESS AND CONTROL EQUIPMENT OPERATION

3.1 INTRODUCTION

Bethlehem Steel Corporation produces coke from two 6-meter coke oven batteries at their
Burns Harbor facility. Both batteries have 82 ovens and a gross coking time of 18 hours. They
are positioned end-to-end and served by a common rail.

Battery No. 1 is a McKee-Otto design which began operation in 1969 and was rebuilt
from the pad up in 1983. The battery uses a combination of 50% (by volume) blast furnace gas
(BFG) and 50% (by volume) coke oven gas (COG) to fuel combustion in a twin flue underjet
system. Pushing emissions are captured by a Minister Stein hood and vented via a fixed duct to a
venturi scrubber.

Battery No. 2 is a Still/Otto design which began operation in 1972 and was rebuilt from
the pad up in 1994. The battery uses 100% COG to fuel combustion in an underjet system.
Pushing emissions are captured by a Minister Stein hood and vented via a fixed ductto a
baghouse.

Both batteries operate state-of-the-art Minister Stein capture systems. Battery No. 2 was
selected for testing due to several factors. Baghouses are more representative of the control
devices used at coke ovens than venturi scrubbers; 45 batteries currently in operation use
baghouses for pushing emission control, and only 10 batteries use wet scrubbers. Also, Battery
No. 2 operates on 100% COG, which is more common than a blend of COG and BFG.

3.2 PROCESS DESCRIPTION

3.2.1 Pushing

The pushing sequence used at Burns Harbor is the “Koppers minus 10" system, in which
ovens 1, 11, 21... are pushed, followed by ovens 3, 13, 23.... The even-numbered ovens, 2, 22,
32...through 8, 18, 28...are pushed after the odd-numbered ovens. Since there are no zeros in any
of the oven numbers, the battery’s 82 ovens number from 1 to 92. The number of each oven in
Battery No. 2 is preceded by a “2" (i.e. ovens 1, 11, 21 would be referred to as 21, 211, 221).

An average of 31.5 tons of coal is charged into each oven, and an average of 23.8 tons of
coke is produced per coking cycle. The battery is operated 24 hours a day, 7 days a week;
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however, charging and pushing are stopped for 1 to 1.5 hours once a week for battery
maintenance and repairs.

Pushing emissions are captured by a moveable hood attached to a fixed duct system. The
hood connects with the hooded coke guide and covers the quench car during pushing. When the
dampers are open, the duct is open to the baghouse where a fan evacuates emissions from the
hood. The hood in place at Battery No. 2 is a modified Minister Stein design; a tripper car
moves under the belt which seals the top of the duct; the tripper car and fume hood are connected
by a telescoping duct (see Figure 3.1).

-+————— Stack sampling location

Emergency flap

........  _ \

6-Module Baghouse Isclation valve Y Duct A Y
Air dilution damper TB-lt ug
il
cp:" Fume
Tempering Hood
air damper
—
— Spark O mass 1
— cooler 94
—
Baghouse inlet \
sampling location
Minister Stein
Fume Duct
\/ ol
\/\/ "One-Spot" Quench Car
Dust
conveyor

Figure 3.1 Schematic of Pushing Emission Control for Battery No. 2

Typically three ovens in advance of the next oven to be pushed are dampered off the
collection main. The standpipe cap and mini-standpipe cap are then opened. Ovens are
dampered off for approximately 30 minutes prior to being pushed. Just prior to pushing, the door
machine removes the coke side door and positions the coke guide; the pusher machine removes
the pusher side door and aligns the pushing ram. The quench car is moved into position beneath
the hood. The door machine operator then opens the hood isolation damper, and the baghouse
damper is opened. A push, from the time the pushing ram starts to move until the quench car
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reaches the quench tower, takes approximately 75 seconds. A push typically occurs every 10 to
15 minutes. After an oven is pushed, the door jambs are automatically cleaned on both the
pusher and coke sides, and the doors are replaced. The ovens are charged in the order in which
they were pushed. Typical coking time (from coal charge to coke push) is 18 hours.

Pushing emissions captured by the hood travel through the fixed duct to a 6-compartment
baghouse. The baghouse was installed in 1994 and has a volumetric flow rate of 205,000 to
216,000 acfm. Of the 6 baghouse compartments, at least 4 are always on-line; one is usually out
of service for cleaning, and one can be out of service for maintenance at any given time. Each
compartment houses 352 12-foot-long Nomex bags. The bags are precoated with 1.5 pounds of
lime per pulse jet cleaning cycle. A total of 3,100 pounds of lime is injected into the baghouse
per day. Pressure drop (delta p) is measured across the baghouse rather than across individual
compartments, and ranges from 4.4 to 8.8 inches of water. Air temperature in the baghouse
ranges from 300°F at the inlet to 140 - 160°F at the outlet. The gross filtering area is 40,440 fi2,
the net filtering area (with one module offline for cleaning) is 33,700 f2, and the net air-to-cloth
ratio is 5.94 acfim/ft2.

3.22 Underfiring

The combustion, or underfiring, system regulates COG, air, and waste gas. Prior to
being used for combustion, raw COG is processed in a by-product recovery plant where tar and
naphthalene are removed and ammonia is recovered as ammonium sulfate. Approximately 30%
of the “clean” gas is used for underfiring, and the balance is used in other parts of the Burns
Harbor facility. COG is not desulfurized prior to being used at the coke ovens.

Battery No. 2 is equipped with an underjet combustion system with double pair flues that
uses multiple staged air and is fueled solely by COG. Combination air inlet/waste heat boxes are
located on the coke side of the battery. The average flue temperature is 2,400°F. Combustion of
COG and air takes place in every other pair of heating flues. Waste gas is formed as a product of
combustion and flows downward in every other pair of heating flues through the regenerators
and out the battery stack. The battery "reverses” every 20 minutes: waste heat flues become
combustion flues and combustion flues become waste heat flues. Two channels carry waste gas
from the battery to the combustion stack. They are referred to as the North tunnel stack and
South tunnel stack, and both discharge to the combustion stack.

Several factors can affect emissions from the combustion stack, including incomplete
combustion in the flues or cracks in the brickwork between an oven chamber and flue.
Incomplete combustion is typically the result of excess gas and/or insufficient air in the system.
Excess emissions from damaged brickwork or overly decarbonized ovens is most notable just
after an oven is charged because gases from combusted coal dust are forced through cracks
during charging.

The Burns Harbor facility uses state-of-the-art instrumentation and monitoring to

maintain efficient combustion. This includes an O, monitor, a continuous opacity monitor
(COM), and a waste heat temperature monitor. The COM is equipped to alarm when opacity
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exceeds the state limit of 20% for Battery No. 2. Heating personnel then check the most recently
charged oven for wall leakage.

3.3 PROCESS AND CONTROL DEVICE MONITORING

33.1 Pushing

Several parameters were monitored during each test run. Process parameters monitored
included the identification of each oven being pushed, the total quantity of coal charged to each
oven that was pushed during each run, and the total quantity of coke pushed during each run.
Control parameters monitored included fan amps, pressure drop, and inlet pressure. The
baghouse is controlled by a programmable logic controller (PLC) which continuously sends
readings of these parameters to several computer terminals around the plant. A summary of the
parameter values recorded during testing is presented in Table 3.1. A more detailed summary
(one reading during each push) is presented in Appendix A.

Visual observations of pushes were made during all three test runs to assess capture
efficiency of the hood and to note any differences in uncontrolled emissions. Excellent capture
of pushing emissions by the hood system resulted in relatively low fugitive emissions during
most pushes, which includes travel to the quench tower. After a few pushes, thick, dark
emissions were observed from the door area of the oven; however, the quench car usually
remained under the hood for a longer period of time after these pushes, and fugitive emissions
from the quench car remained low.

TABLE 3.1

SUMMARY OF PUSHING PROCESS AND CONTROL DEVICE PARAMETERS

Parameter: Run No. | Run No. 2 Run No. 3 l
Average Coal/Charge (tons) 325 322 32.8
Average Coking Time (hours) 18.6 17.9 17.8
Average Fan Amps 47 47 46
Average Delta P (in. H,0) 5.8 6 5.8 ‘
Average Inlet Pressure (in. H,0) 1.4 1 1.4
Average Damper Opening (%) 51% 52° 520

Total Coal Charged (tons) 1,494 1,515 1,671

Total Coke Pushed (tons) 1,115 1,128 1,244

* Damper openings are controlled to provide at least 200,000 acfm during the push.
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332 Underfiring

Control parameters monitored during combustion stack testing included: opacity, stack
draft, percent excess oxygen, fuel gas flow rate and waste heat temperature. All of these
parameters are continuously monitored, and the values are sent to computer terminals at several
sites around the plant. COM readings are sent to computer terminals as well as a traditional chart
recorder which logs 6-minute averages. Opacity from the stack is also read manually three times
per week by a certified opacity reader. Process parameters monitored during testing included the
number of each oven charged and the quantities of coal charged and coke produced during each
run.

The data presented is primarily from continuous readings logged by the plant computer
system. Opacity data is in the form of 6-minute averages from the plant’s COM chart recorder.
Waste heat temperature, stack draft and excess oxygen are continuously monitored in both the
North tunnel stack and South tunnel stack, both of which empty into the battery’s combustion
stack. Control parameter values during testing are summarized in Tables 3.2a through 3.2c.

For all three test runs, stack draft ranged from 17.1 to 23.5 millimeters of water, excess
oxygen ranged from 3.5 to 22%, and the waste heat temperature ranged from 438 to 472°F. The
amount of dry coal charged per oven ranged from 31.8 to 33.3 tons. The average amount of coke
produced per oven was 24.4 tons. A total of 481 tons of coke was produced from the ovens
charged during Run No. 1, 365 tons during Run No. 2, and 414 tons during Run No. 3, for a total
of 1,260 tons of coke produced during all three test runs. COM data indicate that 6-minute
averages for opacity ranged from approximately 3 to 7% during testing (see Figures 3.2 and 3.3
in Appendix A, respectively).
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4.0 SAMPLING LOCATIONS

Source sampling was conducted at Coke Oven Battery No. 2 at the Bethlehem Steel
Corporation’s Burns Harbor Division in Chesterton, Indiana. Prior to sampling all locations
were checked for the presence of non-parallel or cyclonic flow as outlined in Section 2.4 of EPA
Method 1. At all three sampling locations, the average rotation angle for a null reading was well
below the EPA Method 1 criteria of 20°. Therefore, sampling at each location was conducted
without site modifications. Brief descriptions and schematic diagrams of the sampling locations
are presented below.

41 COKE OVEN BATTERY NO. 2

4.1.1 Baghouse Inlet

The baghouse inlet test location was located in a 114-inch inside diameter (ID) round
horizontal duct which leads from the coke oven pushing operation to the inlet of the baghouse.
This location was upstream of the mass cooler and dilution air damper (see Figure 3.1 in Section
3.2.1). Four sampling ports were positioned as shown in Figure 4.1. The two upper sample ports
were used for EPA Method 315 and CARB Method 429 isokinetic sampling. One of the other
two sample ports was used for the NIOSH Method 5506 sampling. This location was 572 inches
(5.0 duct diameters) downstream of the nearest flow disturbance (45° elbow) and 181 inches (1.6
duct diameters ) upstream of the nearest flow disturbance (45° elbow). According to EPA
Method 1 criteria, this location required 20 sample traverse points, 10 along each of two
perpendicular diameters. The results of the EPA Method 1 calculations and the locations of the
traverse points are presented in Figure 4.2.

4.1.2 Baghouse OQutlet

The baghouse outlet sampling location was located in a 108-inch ID round vertical stack
which was downstream of the baghouse. Four sampling ports were positioned as shown in
Figure 4.3. On one of the four ports, a longer coupling was required to in order to clear an
obstacle. Therefore, two sets of sample traverse points were required. All four ports were used
for the EPA method 315 and CARB Method 429 isokinetic sampling. The NIOSH Method
5506 sampling was conducted in one of the four ports not being used for the isokinetic sampling.
This location was 660 inches (6.1 stack diameters) downstream of the nearest flow disturbance
(baghouse fans) and 330 inches (3.1 stack diameters) upstream of the atmosphere. According to
EPA Method 1 criteria, this location required 16 sample traverse points, four in each of the four
sample ports. The results of the EPA Method 1 calculations and the locations of the traverse
points are presented in Figure 4.4.
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Circular Stack Method 1 Calculation Resuits
Date: 11/03/98 Time:14:03:30

sy

Facility: Bethiehem Steel, Bums Harbor
Source ID: BH Inlet
- Source Name: Coke Oven 2, Baghouse Inlet
Date: 11/02/98
Calculated By: F. Meadows

P

Traverse Point Type: Sample - M5

Inside of far wall to outside of nipple: 120 1/4 (inches)
Nipple Length: 61/4 (inches)

Distance from Upstream Disturbance: 572 even (inches)

' Distance from Downstream Disturbance: 181 even (inches)

Number of ports: 2 ports at 90 degrees

Inside Diameter: 114.0000 (inches)
Upstream Duct Diameters: 5.01
Downstream Duct Diameters: 1.58
Mininum Traverse Points: 20

1 114 even 215/18 8 3/16
2 0.082 114 even 9 3/8 6 1/4 15 5/8
- 3 0.146 114 even 16 5/8 8 174 22 7/8
4 0.226 114 even 25 3/4 6 1/4 32 even
o 5 0.342 114 even 39 even 6 1/4 45 1/4
6 0.658 114 even 75 even 6 1/4 81 1/4
7 0.774 114 even 88 1/4 6 1/4 94 1/2
- 8 0.854 114 even 97 3/8 6 1/4 103 5/8
9 0.918 114 even 104 5/8 6 114 110 7/8
- 10 0.974 114 even 111 1/16 6 1/4 117 5/18

Figure 4.2 Baghouse Inlet Traverse Point Locations, Bethlehem Steel Corp.,
Chesterton, Indiana
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Figure 4.3 Baghouse Outlet Sample Location, Bethlehem Steel Corp., Chesterton,
Indiana
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Circular Stack Method 1 Calculation Resuits
Date: 11/09/98 Time:12:45:09

aaaaa

Facility: Bethlehem Steel, Bumns Harbor
Source ID: BH Outlet
o Source Name: Coke Oven 2, Baghouse Outlet
Date: 11/09/98
Caiculated By: F. Meadows

Traverse Point Type: Sample - M5

Inside of far wall to outside of nipple: 118 even (inches)
Nipple Length: 8 even (inches)

Distance from Upstream Disturbance: 680 even (inches)
Distance from Downstream Disturbance: 330 even (inches)
Number of ports: 4 ports at 90 degrees

Inside Diameter: 108
Upstream Duct Diameters: 6.11
Downstream Duct Diameters: 3.05
Mininum Traverse Points: 16

(inches)

i

0.032 108even | 3 7718 8 even

1
B 2 0.105 108 even 11 5/16 8 even 19 5/16
3 0.194 108 even 20 15/16 8 even 28 15/18
4 0.323 108 even 34 /8 8 even 42 7/8

Traverse Point Typs: Sample - M5

Inside of far wall to outside of nipple: 125 1/2 (inches)

Nipple Length: 1712 (inches)

Distance from Upstream Disturbance: 660 even (inches)

Distance from Downstream Disturbance: 330 even  (inches)
Number of ports: 4 ports at 90 degrees

108even | 3 7/46

1

" 2 0.105 108 even 11 516 17 172 28 13/16
3 0.194 108 even "20 15/16 17 1/2 38 7/16
4 0.323 108 even 34 7/8 17 12 52 3/8

- Figure 4.4 Baghouse Outlet. Traverse Point Locations, Bethlehem Steel Corp.,
Chesterton, Indiana

—
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4.1.3 Combustion (Underfire) Stack

The combustion (underfire) stack test location was located in a 177-inch ID round
vertical stack. The stack is a double wall stack with a slight decreasing diameter with the
increase of vertical stack height. There were no elbows or bends in the stack to affect the
direction of air flow. Four sampling ports were positioned as shown in Figure 4.5. All four
sample ports were used for the EPA Method 315 and CARB Method 429 isokinetic sampling.
The NIOSH Method 5506 sampling was conducted in one of the four ports not being used for the
isokinetic sampling. According to EPA Method 1 criteria, this location required 12 sample
traverse points, three in each of the four ports. The results of the EPA Method 1 calculations and
the locations of the traverse points are presented in Figure 4.6.
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Figure 4.5 Combustion (Underfire) Sampling Location, Bethlehem Steel Corp.,

Chesterton, Indiana
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Circular Stack Method
Date: 11/02/98

1 Calculation Resulits
Time:16:24:18

Facility:
Source ID:
Source Name:
Date:
Calculated By:

Bethlehem Steel, Burns Harbor

UF Stack
Underfire Stack
11/02/98

F. Meadows

2038, ks

Traverse Point Type:
Inside of far wall to outside of nipple:
Nipple Length:

Distance from Upstream Disturbance:
Distance from Downstream Disturbance:
Number of ports:

Sample - M5
224 even (inches)
47 even (inches)
1320 even (inches)
1764 even (inches)
2 ports at 90 degrees

SRR

Inside Diameter:

AR

177
Upstream Duct Diameters:  7.45
Downstream Duct Diameters: .96
Mininum Traverse Points: 12
1 0.044 177 even 7 13/16 47 even 54 13/16
2 0.146 177 even 25 13/16 47 even 72 13/16
3 0.296 177 even 52 3/8 47 even 99 3/8
4 0.704 177 even 124 5/8 47 even 171 5/8
5 0.854 177 even 151 3/16 47 even 198 3/16
6 0.956 177 even 169 3/16 47 even 216 3/186

Figure 4.6 Method 1 Calculation Sheet, Combustion Stack, Bethlehem Steel Corp.,

Chesterton, Indiana
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5.0 SAMPLING AND ANALYTICAL PROCEDURES

Source sampling was performed at the locations described in the preceding section to
determine the concentrations and mass emission rates of filterable particulate matter (PM),
methylene chloride extractable matter (MCEM), and polycyclic aromatic hydrocarbons (PAHs).
In addition, once the MCEM analyses were completed, the MCEM samples were also analyzed
to determine 17 trace metals. Three test runs were conducted at each of the locations (the
baghouse inlet and outlet testing was conducted simultaneously). The underfire stack test was
conducted separately from the baghouse test.

Each test run covered approximately a 10-hour period for the baghouse sampling, one test
run per day. Due to the frequency and duration of each coke oven pushing event, isokinetic
sampling was conducted as follows:

» During each oven push, a maximum air flow to and from the baghouse is achieved
when dampers are opened for a period of approximately 90 seconds, resulting in
significantly higher stack gas differential pressures than at idle periods. Maximum air
volumes were metered through the sample trains during each oven push. During idle
periods, isokinetic sampling was maintained at a much lower sampling rate. The
dampers on the baghouse remain open at approximately 10% during idle periods.

Sampling on the underfire stack resulted in test runs of approximately three hours
duration. Testing was conducted over two days.

In Table 5.1, the parameters measured, the sampling methods, the number of tests
performed, and the duration of each test are summarized. Brief descriptions of the sampling and
analysis procedures used are presented below.

5.1 LOCATION OF MEASUREMENT SITES AND SAMPLE/VELOCITY
TRAVERSE POINTS
EPA Method 1, “Sample and Velocity Traverses for Stationary Sources,” was used to

establish velocity and sample traverse point locations. The process ductwork, and the locations
of measurement sites and sample traverse points are discussed in Section 4.0 of this document.
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TABLE 5.1

SUMMARY OF SAMPLING LOCATIONS, TEST PARAMETERS,
SAMPLING METHODS, AND NUMBER AND DURATION OF TESTS,
BETHLEHEM STEEL CORPORATION, CHESTERTON, INDIANA

Sampling Number Avg. Duration
Location Test Parameter Sampling Methods of Tests Per Test (min.)

Coke Oven Exhaust gas flow rate EPA Method 2 3 482
Battery No. 2 C0, and O, content EPA Method 3B 3 484
Baghouse Moisture content EPA Method 4 3 484
Inlet Particulate/ MCEM/metals EPA Method 315 3 484
PAHs. CARB Method 429 3 432

NIOSH Method 5506 3 424

Coke Oven Exhaust gas flow rate EPA Method 2 3 442
Battery No. 2 CO, and O, content EPA Method 3B 3 442
Baghouse Moisture content EPA Method 4 3 442
Outlet Particulate/ MCEM/metals EPA Method 315 3 443
PAHs CARB Method 429 3 442

NIOSH Methad 5506 3 414

Underfire Exhaust gas flow rate EPA Method 2 3 180
Stack CO, and O, content EPA Method 3B 3 180
Moisture content EPA Method 4 3 180

Particulate/ MCEM/metals EPA Method 315 3 182

PAHs CARB Method 429 3 180

NIOSH Method 5506 3 165
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52 DETERMINATION OF STACK GAS VOLUMETRIC FLOW RATE

EPA Method 2, “Determination of Stack Gas Velocity and Volumetric Flow Rate (Type
S Pitot Tube),” was used to determine exhaust gas velocity. A Type S Pitot tube, constructed
according to Method 2 criteria and having an assigned coefficient of 0.84, is connected to an
inclined-vertical manometer. The pitot tube was inserted into the duct and the velocity pressure
(delta p) was recorded at each traverse point. The effluent gas temperature was also recorded at
each traverse point using a Type K thermocouple. The average exhaust gas velocity was
calculated from the average square roots of the velocity pressure, average exhaust gas
temperature, exhaust gas molecular weight, and absolute stack pressure. The baghouse sampling
required using time weighted averages of velocity pressure, exhaust gas temperatures, and meter
temperatures to calculate volumetric flow rates. The volumetric flow rate is the product of
velocity and the stack cross-sectional area of the duct at the sampling location.

5.3 DETERMINATION OF STACK GAS EMISSION RATE CORRECTION
FACTORS, DRY MOLECULAR WEIGHT, AND EXCESS AIR

EPA Method 3B, “Gas Analysis for the Determination of Emission Rate Correction
Factor or Excess Air,” was used to determine stack gas emission rate correction factors and
molecular weight. Bag samples were collected and analyzed for each measurement run using an
Orsat® combustion gas analyzer which read + 0.1% concentrations of carbon dioxide and
oxygen. One integrated bag sample was collected per each 60 minutes of sampling time at the
baghouse inlet and outlet, as well as the underfire stack.

54 DETERMINATION OF STACK GAS MOISTURE CONTENT

EPA Method 4, “Determination of Moisture Content in Stack Gases,” was used to
determine the flue gas moisture content. EPA Method 4 was performed in conjunction with each
EPA Method 315 and CARB Method 429 test run. Integrated, multi-point, isokinetic sampling
was performed. Condensed moisture was determined by recording pre-test and post-test weights
of the impingers, reagents, and silica gel. XAD®-2 adsorbent traps were also pre- and post-test
weighed and included in the CARB Method 429 moisture determination.

55 DETERMINATION OF PARTICULATE MATTER/METHYLENE CHLORIDE
EXTRACTABLE MATTER/METALS

EPA Method 315, “Determination of Particulate and Methylene Chloride Extractable
Matter (MCEM) from Selected Sources at Primary Aluminum Production Facilities” was used to

determine PM, MCEM, and metals.

This method is applicable for the simultaneous determination of PM and MCEM. PM
and MCEM were withdrawn isokinetically from the source. PM was collected in the probe and
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on a tared glass fiber filter at 248 + 25°F. A schematic of the MCEM sample train is shown in
Figure 5.1. The sampling train consisted of a glass nozzle, a heated glass lined probe, a heated
tared quartz fiber filter, two impingers each containing 100 milliliters of Type II distilled, de-
ionized water, an empty impinger, and an impinger containing approximately 250 grams of
indicating silica gel. The glass nozzle was joined to the probe using a Teflon®-coated stainless
steel union and Teflon® or graphite ferrules. A Teflon® liner was used at the baghouse inlet due
to the overall length (greater than 10') of the probe assembly and poor port access. Due to
particulate loading, filters were replaced at the baghouse inlet at port changes. At the baghouse
inlet sampling location, an unheated flexible Teflon® sample line was used between the filter exit
and impinger inlet. This modification was necessitated by poor access to the sample ports. ERG
submitted tared, quartz fiber filters to PES for sampling, which were returned after the test
program for PM and MCEM analysis. The PM mass was determined gravimetrically after
removal of combined water. MCEM was then determined by performing a methylene chloride
extraction of the sample train fractions and determining the residue gravimetrically after
evaporating the solvents.

Following completion of the MCEM analyses by ERG, the PM and MCEM samples were
submitted to FAL where they were digested and analyzed for the presence of 17 trace metals
using three different analytical techniques. This analysis provided an approximation of the trace
metals present in the stack gases. The target metals include antimony (Sb), arsenic (As), barium
(Ba), beryllium (Be), cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), lead (Pb),
manganese (Mn), mercury (Hg), nickel (Ni), phosphorous (P), selenium (Se), silver (Ag),
thallium (TI), and zinc (Zn). Cadmium, manganese, lead (inlet), and zinc were determined by
Direct Aspiration Flame Atomic Absorption Spectrophotometry (FLAAS). Antimony, arsenic,
beryllium, lead (other sources and blanks), nickel, selenium, silver, and thallium were
determined by Graphite Furnace Atomic Absorption Spectrophotometry (GFAAS). Barium,
chromium, cobalt, copper and phosphorus were determined by Inductively Coupled Plasma -
Optical Emission (ICP). Mercury was determined by Cold Vapor Atomic Adsorption
Spectrophotometry (CVAAS).

Baghouse dust samples were collected and composited in sample containers for each test
run. Composites were collected at the beginning, middle, and end of the individual sample runs.
FAL analyzed the three samples for the same number and type of analytes as for the EPA
Method 315 samples with the exception of cobalt which was inadvertantly omitted from the
analyte list provided to the analytical laboratory. Samples were prepared by nitric acid digestion,
followed by analysis by Direct Aspiration Flame Atomic Absorption Spectrophotometry
(FLAAS), Graphite Furnace Atomic Absorption Spectrophotometry (GFAAS), Inductively
Coupled Plasma - Optical Emission (ICP) and Cold Vapor Atomic Absorption
Spectrophotometry (CVAAS).

56 POLYCYCLIC AROMATIC HYDROCARBONS

CARB Method 429, "Determination of Polycyclic Aromatic Hydrocarbon (PAH)
Emissions from Stationary Sources," was used to determine PAHs. This method is applicable for

5-4



2ty

3.1 Sampling Train Schematic for EPA Method 315

Figure
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the determination of 19 PAHs. Quanterra submitted solvent extracted XAD-2® resin sorbent
cartridges and untared Teflon® filters for sampling purposes. The sampling train consisted of a
glass nozzle, a heated glass lined or Teflon® probe, a heated precleaned, untared Teflon® mat
filter, a water-cooled coil condenser, and an adsorbent trap containing approximately 40 grams of
X AD-2® adsorbent resin. Due to particulate loading and the length of sampling time, filters were
replaced at the baghouse inlet at port changes. The first impinger was empty, the next two each
contained 100 milliliters of 3 mM sodium bicarbonate and 2.4 mM sodium carbonate. The next
impinger was empty, followed by the last impinger which contained approximately 250 grams of
indicating silica gel. At the baghouse inlet sampling location, an unheated flexible Teflon®
sample line was used between the filter exit and condenser inlet. This modification was
necessitated by poor access to the sample ports. Particulate and gaseous phase PAHs were
extracted isokinetically from the source and collected in the probe and filter; XAD®-2 resin; and
impinger portions of the sample train. A schematic of CARB Method 429 is shown in

Figure 5.2. Figure 5.3isa schematic of the CARB Method 429 sample recovery process.
Analysis was accomplished by isotope dilution mass spectrometry combined with high
resolution gas chromatography. Figure 5.4 is a schematic of the CARB Method 429 analytical
process.

NIOSH Method 5506 was also used to scan for gaseous phase PAHs at the baghouse inlet
and outlet, and underfire stack. The samples were collected at each location using an in-stack
filter followed by a series of three out-of-stack XAD-2® sorbent tubes. Sampling was performed
continuously throughout the pushing operations and during idle periods at a sample rate of
1.5-2 liters per minute. The samples were analyzed using high performance liquid
chromatography and fluorescence/UV detection. The NIOSH 5506 method was used to scan for
PAHs in the event CARB Method 429 results were below analytical detection limits. The
NIOSH results were not intended to be compared to CARB 429 results.
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6.0 QUALITY ASSURANCE/QUALITY CONTROL
PROCEDURES AND RESULTS

This section describes the specific QA/QC procedures employed by PES in performing
this series of tests. The procedures contained in the “Quality Assurance Handbook for Air
Pollution Measurement Systems, Volume III, Stationary Source Specific Methods,” EPA/600/R-
94/038c, and in the reference test methods served as the basis for performance for all testing and
related work activities in this project.

6.1 CALIBRATION OF APPARATUS

The preparation and calibration of source sampling equipment is essential in maintaining
data quality. Brief descriptions of the calibration procedures used by PES follow.

6.1.1 Barometers

PES used aneroid barometers which are calibrated against a station pressure value
reported by a nearby National Weather Service Station corrected for elevation.

6.1.2 Temperature Sensors

Bimetallic dial thermometers and Type K thermocouples were calibrated using the
procedure described in Section 3.4.2 of the Quality Assurance Handbook, Volume III, 1994.
Each temperature sensor was calibrated over the expected range of use against an ASTM 3C or
3F thermometer. Table 6.1 summarizes the type of calibrations performed, the acceptable levels
of variance, and the results. Digital thermometers were calibrated using a thermocouple
simulator having a range of 0-2400°F.

6.1.3 Pitot Tubes

Type S pitot tubes constructed to EPA Method 2 specifications were used. Pitot tubes
meeting these specifications are assigned a baseline coefficient of 0.84 and need not be
calibrated. The dimensional criteria and results for each pitot tube used are summarized in Table
6.2.
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TABLE 6.1

SUMMARY OF TEMPERATURE SENSOR CALIBRATION DATA

Temperature, °F

I Temp. Sensor Usage Temperature Calibration
1.D. g Reference Sensor Difference, % Tolerances
5B Stack Gas 72 72 0.0 <£1.5%

44 44 0.0 <£1.5%
204 204 0.0 <£1.5%
400 400 0.0 <+1.5%
T5B Stack Gas 74 74 0.0 <£1.5%
46 46 0.0 <£1.5%
200 200 0.0 <+1.5%
318 318 0.0 <t1.5%
7A Stack Gas 74 74 0.0 <+1.5%
36 36 0.0 <£1.5%
198 199 0.2 <£1.5%
333 332 0.1 <£1.5%
7D Stack Gas 74 74 0.0 <+1.5%
40 41 0.2 <x1.5%
206 205 0.2 <+1.5%
340 341 0.1 <*1.5%
8C Stack Gas 74 74 0.0 <+1.5%
38 38 0.0 <x1.5%
199 199 0.0 <+1.5%
339 339 0.0 <+1.5%
RP20 Stack Gas 72 69 0.7 <£1.5%
32 32 0.0 <%1.5%
210 208 0.3 <£1.5%
RP21 Stack Gas 74 75 02 <+1.5%
32 32 0.0 <£1.5%
208 209 0.2 <*1.5%
MB-1 Meter Box Inlet 75 75 0.0 <x£1.5% l
38 38 0.0 <+1.5%
190 190 0.0 <+1.5%
Meter Box Outlet 75 74 0.2 <*1.5%
37 37 0.0 <+1.5%
190 190 0.0 <£1.5%
MB-2 Meter Box Inlet 70 69 02 <x1.5%
34 34 0.0 <+1.5%
160 159 0.2 <+1.5%
Meter Box QOutlet 70 70 0.0 <+1.5%
34 33 0.2 <+1.5%
160 160 0.0 <+1.5%
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TABLE 6.1 (concluded)

Temp. Sensor Temperature, °F Temperature Calibration
LD. Reference Sensor Difference, % Tolerances
Meter Box Inlet
Meter Box Outlet 73 72 0.2
32 31 0.2
190 190 0.0
MB-4 Meter Box Inlet 74 74 0.0 <+1.5%
30 30 0.0 <+1.5%
190 191 02 <+1.5%
Meter Box Outlet 73 72 0.2 <*1.5%
32 30 0.4 <+1.5%
190 191 0.2 <*1.5%
MB-5 Meter Box Inlet 70 69 0.2 <*1.5%
34 34 0.0 <*+1.5%
160 159 02 <t1.5%
Meter Box Outlet 70 71 02 <£1.5%
34 33 0.2 <£1.5%
160 161 0.2 <+1.5% J
MB-6 Meter Box Inlet 68 67 0.2 <*1.5% ]
33 34 02 <+1.5%
155 155 0.0 <+1.5%
Meter Box Outlet 68 68 0.0 <x1.5%
33 34 0.2 <£1.5%
LH 155 156 02 <1.5% |
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TABLE 6.2

SUMMARY OF PITOT TUBE DIMENSIONAL DATA

Results
Measurement Criteria Pitot Tube Identification
5B 5C SE 7A 7D 8C RP20 | RP21
o] <10° 3 0 i 0 3 3 0 0
o2 <10° 3 1 1 1 3 0 1 1
p1 <5° 1 1 1 3 1 1 1 1
B2 <5° 3 1 3 2 1 1 0 0
Y - 3 1 0 4 1 1 1 i
0 - 1 1 1 1 0 0 0 0
A - 1.124 0.948 1.122 | 0996 | 0931 | 0.939 | 1.023 | 1.023
Z < 0.1251in. 0.059 0.017 0.00 0.069 | 0.016 | 0.016 | 0.018 | 0.018
w < 0.03125 in. 0.020 0.017 0.020 | 0.017 0 0 0 0
D, 0.1875" <D,s | 0375 0.375 0375 | 0375 | 0375 | 0375 | 0.375 | 0375
0.375"
A/2/D, 1.05D, < A< 1.50 1.26 1.50 1.33 1.24 1.25 136 1.36
1.50 D,
Acceptable Yes Yes Yes Yes Yes Yes Yes Yes
Assigned Coefficient 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
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6.1.4 Differential Pressure Gauges

PES used Dwyer inclined/vertical manometers to measure differential pressures. The
differential pressures measurements included velocity pressure, static pressure, and meter orifice
pressure. Manometers are selected with sufficient sensitivity to accurately measure pressures
over the entire range of expected values. Manometers are primary standards and require no
calibration.

6.1.5 Dry Gas Meters and Orifices

The EPA Method 315 and CARB Method 429 dry gas meters and orifices were calibrated
in accordance with Sections 5.3.1 and 5.3.2 of EPA Method 5. This procedure involves direct
comparison of the dry gas meter to a reference dry test meter. The reference dry test meter is
calibrated annually using a wet test meter. Before its initial use in the field, the metering system
was calibrated over the entire range of operation as specified in EPA Method 5. After field use,
the metering system was calibrated at a single intermediate setting based on the previous field
test. Acceptable tolerances for the initial and final dry gas meter factors and orifice calibration
factors are £+ 0.05 and + 0.20 from average, respectively. The calibration results for the gas
meters and orifices used in this test program are summarized in Table 6.3.

6.2 ON-SITE MEASUREMENTS

The on-site QA/QC activities include:

6.2.1 Measurement Sites

Prior to sampling, the stack and inlet duct were checked dimensionally to determine
measurement site locations, location of velocity and sample test ports, inside stack/duct
dimensions, and sample traverse point locations. Inside stack/duct dimensions were checked
through both traverse axis to ensure uniformity of the stack/duct inside diameter. The inside
stack/duct dimensions, wall thickness, and sample port depths were measured to the nearest 1/8
inch.

6.2.2 Velocity Measurements

All velocity measurement apparatus were assembled, leveled, zeroed, and leak-checked
prior to use and at the end of each determination. The static pressure was determined at a single
point near the center of the stack or duct cross-section.
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TABLE 6.3

SUMMARY OF DRY GAS METER AND ORIFICE CALIBRATION DATA

( Meter Gamma Orifice Coefficient “

No- Pre-test | Post-test | % Diff. | EPA Criteria Average | Range EPA Criteria
MB-1 1.012 1.011 0.1 + 5% 1.954 1.754-2.154 1.954 £0.20
MB-2 1.002 0.999 0.3 +5% 1.797 1.597-1.997 1.797 + O.ZOJI

" MB-3 1.004 0.9%0 1.4 + 5% 1.784 1.584-1.984 1.784 + 0.20

“ MB-4 0.979 0.992 1.4 + 5% 1.872 1.672-2.072 1.872 £ 0.20

“ MB-5 0.981 0.994 1.3 + 5% 1.770 1.570-1.970 1.770 + 0.20

“ MB-6 1.005 1.005 0.0 5% 1.778 1.578-1.978 1.778 + 0.20 _“
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6.2.3 Flue Gas Composition

Integrated, multi-point, flue gas samples were collected in Tedlar® gas bags from the
baghouse inlet and outlet and underfire stack. Prior to use the bags were leak checked and
purged with nitrogen to ensure cleanliness. Prior to and after completion of each sampling run,
the entire sampling system was leak checked from the tip of the probe. The bag samples were
analyzed on-site using an Orsat® analyzer within four hours after sample collection, in
accordance with EPA Method 3B. Prior to use the Orsat® analyzer was assembled and
replenished with fresh reagents and leak checked using the manufacturer’s procedures.

6.2.4 Moisture

The EPA Method 315 and CARB Method 429 sampling trains were used to determine the
flue gas moisture content. During sampling, the exit gas of the last impinger was maintained
below 68 °F to ensure complete condensation of flue gas water vapor. The total moisture was
determined gravimetrically using an electronic platform balance with 0.1 gram sensitivity. The
XAD?®-2 adsorbent modules from the CARB Method 429 sampling trains were also weighed and
their weights included in the moisture catch.

6.2.5 EPA Method 315 and CARB Method 429

The field sampling QA/QC for the EPA Method 315 and CARB Method 429 sampling
trains were similar. Table 6.4 summarizes the critical measurements made and EPA’s critical
acceptability criteria. All pre- and post-test sample train leak checks met the acceptance criteria.
Most of the isokinetic sampling rates deviated by no more than £10 percent thereby meeting the
method criteria of 90-110%. There were three sample runs slightly outside of this range, two at
the baghouse inlet and one at the baghouse outlet. These are not believed to have had an impact
on sample results.

The EPA Method 315 and CARB Method 429 field blanks were collected near each of
the sampling locations to check for any sample contamination at the sites. Sample trains were
assembled and pre- and post-test leak checks were conducted. The sample trains were recovered
in the same manner as the actual sample runs. Each field blank train was subjected to a
minimum of one leak check in the laboratory (filter holder assembly) and a minimum of three at
the sampling site.

An acetone and methylene chloride blank and tared quartz fiber filter were taken as
control samples for the particulate/MCEM analysis and subsequent analysis for metals. Blanks
were taken of the impinger and recovery reagents. CARB 429 control samples consisted of
acetone, methylene chloride and hexane, as well as an untared Teflon® filter and XAD®-2 resin
trap.
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6.3 LABORATORY ANALYSES

The EPA Method 315 and CARB Method 315 samples were hand delivered to PES’
contract laboratories for analyses. Upon delivery, the samples were transferred to the laboratory
sample custodian, where they were unpacked and inspected for damage, status, and chain-of-
custody documentation. All samples were received by the laboratories in good condition. The
PES Project Manager and Field Team Leader then contacted the laboratory analysts and
discussed the samples and the analyses required.

PES also conducted a follow-up visit to three of the four laboratories to review
procedures for sample handling and tracking, sample preparation and analyses, data reporting,
and quality control. Visits were made to ERG, FAL and Quanterra. A visit was not made to
LabCorp. The results of these visits are summarized in Appendix E. It is the opinion of PES that
the analytical laboratories selected to support this assignment were well staffed, used state-of-
the-art equipment, followed rigorous QA/QC procedures, and submitted accurate reports of the
anlaytical results.

6.3.1 EP h il i a 1 lorid ract:

Filterable PM and MCEM analysis consisted of front half acetone and methylene chloride
sample rinses and quartz fiber filters. Back half MCEM analysis consisted of acetone and
methylene chloride rinses of impingers containing distilled, deionized water. Prior to the field
testing program, the filters were tared in the ERG laboratory, stored in glass petri dishes and
sealed with Teflon® tape. Upon receipt of the samples in the ERG laboratory, the acetone rinses
were placed in tared beakers and evaporated to dryness at room temperature. The filters and
beakers were dessicated and weighed to a constant weight. Table 6.5 summarizes the EPA
Method 315 lab blank QC data results. Table 6.6 summarizes the EPA Method 315 field blank
QC dataresults. At the baghouse inlet and outlet, the MCEM in the field blanks was about 22%
of the MCEM collected in the actual samples. At the underfire stack, the MCEM in the field
blank was less than 1% of the MCEM collected in the actual samples. The field blank values
represent MCEM contained in the ambient air at the test sites. Field blanks are not required by
EPA Method 315 and, therefore, there is no provision in the method for corrections to the
MCEM in the actual samples.

The front half samples were re-dissolved in methylene chloride, filtered, and the filtered
liquid dessicated to dryness for MCEM determination. The backhalf impinger fraction was
extracted with several portions of methylene chloride and placed in a beaker. The solvent is
evaporated and dessicated to dryness for weighing. Criteria of acceptance of gravimetric
analysis is + 0.5 milligrams between two weights, taken at least six hours apart.

6.3.2 d 29 - Multi

FAL analyzed the filterable particulate catch of the quartz filters and also the particulate
and extracted organic matter residue of the EPA Method 315 samples. A total of 17 metals were
analyzed for. Analysis followed EPA Method 29 analytical procedures. A total of 13 samples
were analyzed, nine were stack gas samples, three were field blanks and one reagent blank.
Cadmium, manganese, lead (inlet samples) and zinc were analyzed by Direct Aspiration Flame
Atomic Absorption Spectrophotometry (FLAA). Antimony, arsenic, beryllium, lead, nickel,
selenium, silver, and thallium were determined by Graphite Furnace Atomic Absorption
Spectrophotometry (GFAA). Barium, chromium, cobalt, copper, and phosphorus were
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TABLE 6.5

SUMMARY OF EPA METHOD 315 ANALYTICAL QC DATA

LAB BLANK ANALYSIS
Sample Fraction Particulate, MCEM, “
grams grams
Quartz Filter 0.0032 0.0000
Acetone 0.0002 --
Methylene Chloride 0.0000 -- “
Distilled Water 0.0001 --
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TABLE 6.6

SUMMARY OF EPA METHOD 315 ANALYTICAL QC DATA

FIELD BLANK ANALYSIS
Baghouse Inlet | Baghouse Outlet | Underfire Stack |
Sample Fraction B-I-315-FB, B-0-315-FB, B-U-315-FB,
grams grams grams
Filter - PM 0.0017 0.0011 0.0058
MCEM 0.0003 0.0002 0.0000
Acetone FHR, 0.0022 0.0014 0.0022
PM
Methylene Chloride FHR,
MCEM 0.0001 0.0009 0.0003 L
Acetone BHR,
h MCEM 0.0000 0.0000 0.0000
Methylene Chloride BHR,
l MCEM 0.0001 0.0000 0.0000
H,O Impinger Rinses,
[L MCEM 0.0016 0.0001 0.0000
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determined by Inductively Coupled Plasma - Optical Emission (ICP). Specific QA and QC
activities for the analyses consisted of a reagent blank (quartz filter and pan) and spike recoveries
of 16 of the analytes. Recoveries ranged from 83 percent to 106 percent. Duplicate analysis on
several metals were within the acceptable limit of 20%. Table 6.7 summarizes the EPA Method
29 analytical recovery and duplicate analyses QC results.

6.3.3 CARB Method 429

PAHSs were analyzed following the procedures of CARB Method 429. All fractions of
the sampling train were combined for a single extract which was analyzed by high resolution gas
chromatography/high resolution mass spectrophotometry (HRGG/HRMS). Nine stack gas
samples were analyzed, along with three field blanks, a method blank and lab blank. The XAD®
resin cartridges were spiked with surrogate standards prior to use for field sampling to
demonstrate overall sampling and analytical recovery efficiency. After samples were received in
the laboratory and prior to sample extraction, a laboratory control sample was prepared with two
levels of surrogate standards to monitor the precision and accuracy of the analytical process
independently of sample matrix effects. Table 6.8 summarizes the CARB Method 429 field
blank QC results. Table 6.9 summarizes the CARB Method 429 lab control sample QC results.
Table 6.10 summarizes the CARB Method 429 surrogate standards recoveries for 17 analytes for
all nine field sample runs.
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TABLE 6.7

SUMMARY OF EPA METHOD 29 ANALYTICAL QC DATA
LAB CONTROL SAMPLE (LCS) RECOVERY AND DUPLICATE ANALYSIS

Analyte Aflpol:l(lelt, Reido(\fry, R:.cizri:ry Dlg)ll,lﬁ?te RPD o;.,imit,
ugh % % % °
Antimony 100 94 70-130 - --
Arsenic 100 85 70-130 - -
Barium 1000 9 70-130 - B
Beryllium 5.0 91 70-130 - -
Cadmium 400 97 70-130 0.0 + 20%
Chromium 2000 85 70-130 - -
Cobalt 1000 88 70-130 - N
‘ Copper 2000 89 70-130 - -
Manganese 400 95 70-130 0.0 + 20% 1,
Mercury 5.0 95 70-130 . B
Lead 2000/100 98/98 70-130 2.6 + 20%
Nickel 100 86 70-130 . - |
Phosphorus | 2000 83 70-130 - -
| selenium 50 103 70-130 - -
Silver 10 106 70-130 - ~
Thallium 50 88 70-130 - -
Zinc 400 104 70-130 9.8 +20% J
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TABLE 6.8

SUMMARY OF CARB METHOD 429 ANALYTICAL QC DATA

FIELD BLANK RESULTS
I B |
Analyte sghowse | Poutler | Underfire Stack
ﬂgliample ,u;:/_simple ug/sample

Naphthalene 1.100 0.620 2.900
2-Methylnaphthalene 0.089 0.076 0.840

l‘;cenaphthylene 0.027 ND 0.280

“7&cenaphthene 0.014 0.041 0.097
Fluorene 0.022 0.022 0.140
Phenanthrene 0.160 0.130 0.370

“ Anthracene ND ND 0.025

[ Fluoranthene 0.078 0.044 0.097

| Pyrene 0.029 0.054 0.058
Benzo(a) anthracene 0.013 0.011 0.018 J

| Chrysene 0.023 0.017 0030 |

’EBenzo(b) fluoranthene 0.018 0.015 0.021 J
Benzo(k) fluoranthene 0.015 0.012 0.015
Benzo(e) pyrene 0.013 0.011 0.012
Benzo(a) pyrene 0.014 0.012 0.013 |
Perylene ND ND ND
Indeno(1,2,3-cd) pyrene 0.015 0.012 0.013
Dibenz(a,h) anthracene ND ND ND
Benzo(g,h,i) perylene 0.041 0.037 0.032 Aj
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TABLE 6.9

SUMMARY OF CARB METHOD 429 ANALYTICAL QC DATA

LAB CONTROL SAMPLE (LCS)
" Amouss, | LCSRecovery, | Recover
ug/sample %
Naphthalene 100 107 50-150
2-Methylnapthalene 100 102 50-150
Acenaphthylene 100 114 50-150
Acenaphthene 100 112 50-150
Fluorene 100 117 50-150
Phenanthrene 100 110 50-150
" Anthracene 100 113 50-150
Fluoranthene 100 115 50-150
Pyrene 100 113 50-150
,Eenzo(a)anthracene 100 103 50-150
| Chrysene 100 102 50-150
FBenzo(b)ﬂuoranthene 100 108 50-150
Benzo(k)fluoranthene 100 111 50-150
Benzo(e)pyrene 100 124 50-150
Benzo(a)pyrene 100 104 50-150
Perylene 100 87 50-150
Indeno(1,2,3-cd)pyrene 100 99 50-150
Dibenz(a,h)anthracene 100 111 50-150
Benzo(g,h,i)perylene 100 104 50-150
Naphthalene-d8 50 67 50-150
Acenaphthylene-d8 50 61 50-150
Acenaphthene-d10 50 66 50-150

6-15




TABLE 6.9 (Concluded)

“ JSke | Losrecoers, | iR
ug/sample %
| Fluorene-d10 50 62 50-150
Phenanthrene-d10 50 65 50-150
Fluoranthene-d10 50 76 50150 |
[ Pyrene-di0 50 79 50-150
|rBenzo(a)anthracene-d12 50 92 50-150
'\Ehrysene-dlZ 50 102 50-150
Benzo(b)fluoranthene-d12 50 95 50-150
Benzo(k) fluoranthene-d12 50 91 50-150
Benzo(a)pyrene-d12 50 83 50-150
Perylene-d12 50 83 50-150
Indeno(123-cd)pyrene-d12 50 96 50-150
| Dibenz(a,h) anthracene-d14 50 91 50-150
“ Benzo(g,h,i) perylene-d12 50 97 50-150
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APPENDIX A

PROCESS DATA






PUSHING PROCESS AND CONTROL DEVICE PARAMETERS: TEST RUN NO. 1, 8/11/98

Time "~ Oven No. Dry Goal Charged | Coking Time Amps Delta P (in. of | Inlet Pressure (in. | Damper (%
(hours) waer) 1 ofwaten |

| 10:34:10 291 64,310 186 48 62 1.8 54

] 10:48:00 203 65,238 18.7 46 5.5 14 48

| 11:03:20 213 64,032 187 47 49 1 49

| 11:13:20 223 65,053 18.7 49 62 15 56

IP 11:23:30 233 63,939 187 47 53 1 53
11:34:20 243 64,496 18.4 46 56 1.2 48

] 11:45:10 253 63,846 184 46 5.7 14 50
12:01:30 263 65,053 18.5 45 5.4 13 44

“ 12:11:20 273 64,032 185 4 6.1 1.6 53
12:22:40 283 65,981 18.6 45 52 14 44
12:37:20 205 64,774 186 45 47 1 47

“ 12:56:40 215 65,981 18.7 53 6.7 2 69 Il
13:06:50 25 64,682 188 47 6 14 51 |
13:26:40 235 65,388 189 54 7.5 1.8 72

“ 13:35:40 245 64,589 189 46 5.9 14 51

| 13:44:40 255 65,517 186 45 56 12 44 #“

|> 13:54:10 265 64,589 18.5 50 7.3 1.9 84

it 14:03:30 275 66,074 185 45 59 14 49
14:13:20 285 64,589 18.5 44 57 1.3 44
14:23:40 207 65,388 18.5 “ 59 13 47
15:08:00 217 64,682 19.0 51 7 1.7 82
15:16:30 227 64,125 19,0 47 6.4 1.5 53 j
15:27:50 237 64,774 19.0 46 59 11 49
15:38:40 247 64,496 190 48 66 1.5 56
15:48:50 257 65,238 183 46 5.2 11 51

if 15:58:30 267 63,475 188 45 59 13 48

Il 16:08:20 M 64,774 18.8 46 5.7 14 50
16:18:30 287 65,517 18.8 46 538 1.5 49
16:28:30 209 64,125 188 4“4 53 14 44
16:39:40 219 65,238 1838 46 57 13 50

it 16:58:20 229 64,403 189 46 5.8 12 50
17:08:20 239 65,331 190 47 538 13 51
17:19:10 249 64,367 19.0 45 5.6 13 48
17:33:20 259 65,331 18.2 47 5.6 12 53
17:42:40 269 64,960 18.1 46 6 14 49 <u
17:58:10 279 65,795 18.2 44 4.6 09 44
18:08:00 289 65,146 18.1 44 4.2 09 42
18:18:00 202 65,610 18.1 44 5.5 14 42
18:34:50 212 65,146 182 46 59 1.5 50
18:44:00 222 65,238 18.1 49 7 1.5 59
19:03:20 232 64,960 183 a6 59 12 49
19:12:40 242 66,445 18.2 46 5.4 0.9 51
19:28:00 252 65,146 184 46 56 13 48
19:37:00 262 65,702 18.1 46 5.8 13 T
19:46:20 m 63,939 18.1 49 6.4 18 59




PUSHING PROCESS AND CONTROL DEVICE PARAMETERS: TEST RUN NO. 2, 8/12/98

Time OvenNo. | Dry Coal Charged | Coking Time Amps Delta P (in. of | Inlet Pressure (in. mﬁ[
st (howrs) waten|.ofwater)
9:30:50 247 66,430 177 47 53 12 52
9:40:20 257 63,631 177 45 5.7 13 4
9:51:30 267 65,777 177 46 5.5 1.4 49
10:01:50 277 63,444 17.7 44 53 13 44
10:12:00 287 65,683 17.7 47 5.5 15 54
10:24:00 209 63,444 17.7 47 6.2 15 54 i
10:37:20 219 65,683 176 43 6.1 14 55 I
10:49:30 229 63,911 177 47 6.4 13 s« M
11:11:30 239 64,097 179 46 5.9 11 51 I
11:21:20 249 63,631 17.8 a8 6.5 15 57 i
11:32:50 259 65,123 178 46 54 11 50
11:42:50 269 63,724 17.7 46 5.6 1.1 si
11:53:00 2719 65,310 178 45 6.1 14 48
12:09:20 289 64,284 17.9 47 6.5 16 s
12:31:30 202 63,537 180 47 5.7 12 51
12:44:30 212 64,004 180 46 6.1 14 43
12:55:30 222 64,657 17.9 46 5.7 1.1 51
13:06:10 232 64,190 179 a5 5.7 1.2 45 I
13:16:50 242 64,284 173 46 6.5 1.3 52 It
13:40:10 252 63,351 18.1 46 4.8 09 s |
13:50:10 262 65,030 18.1 47 6.2 16 52 I
14:00:00 m 62,978 179 48 58 1.6 56
14:09:20 282 64,470 179 46 59 1.5 50
14:28:30 204 63,724 17.9 46 5.5 1.5 49
15:08:30 214 64,750 184 48 6.1 1.7 52
15:18:00 224 63,257 183 50 64 1.7 58
15:28:30 234 64,190 183 52 6.9 13 64
15:38:50 244 63,724 183 47 5.8 14 51 It
15:48:30 254 63,817 18.3 49 66 17 s |
15:59:40 264 64,937 184 46 56 1.5 51 i
16:11:40 274 65,497 18.4 a5 56 14 a8 il
16:21:00 284 64,004 18.4 45 52 1.4 46
16:32:30 206 64,564 184 a6 59 1.5 5)
16:41:40 216 63,817 18.4 46 5.5 1.4 50
17:09:00 226 64,937 17.6 43 59 I 53
17:19:10 236 64,004 176 47 57 1.2 51
17:28:50 246 65,403 18.5 a7 6 14 52
17:38:50 256 63,631 176 47 6.2 14 54
17:48:40 266 65,217 17.6 46 52 1 49
17:59:20 276 64,377 185 46 6.1 14 49
18:09:30 286 65,777 17.5 4 6 1.4 48
18:31:20 208 63,724 176 48 6.3 1.6 54
18:42:40 218 65,123 17.5 49 7.1 1.6 57
" 18:52:10 228 65,030 17.5 46 58 09 50 "
I 19:02:40 238 65,310 17.5 48 7.1 13 58 It
I 19:12:00 248 64,377 17.5 47 7 14 55 "
o3240 T 2s8 | 65403 17.2 42 59 13 53




PUSHING AND PROCESS CONTROL DEVICE PARAMETERS: TEST RUN NO. 3, 8/13/98

I—|__—?me Oven No. Dry Co;gh?ged Cohﬁme Amps Delta P (in. of | Inlet Pressure (in. DampenT%ﬁl
- sy 1 thows) saterd Lof water)
8:40:10 204 66,336 182 43 54 14 54
I ss240 214 64,937 176 47 53 13 52
I 90350 224 66,056 17.6 46 5.4 14 48
- o0 234 64,377 17.7 48 62 15 55
9:29:00 244 65,497 177 46 5.8 14 50
9:39:50 254 66,430 177 46 6 1.5 51
o 9:49:10 264 65,310 176 45 5.7 13 as
{9840 274 66,336 176 47 6.6 15 54
I 100920 284 64,844 17.6 46 5.9 14 51
— 10:33:30 206 65,497 179 46 6.1 14 49
10:44:50 216 65,310 175 a1 6.1 1.5 52 4
10:55:20 226 65,497 17.6 49 69 1.5 59
it 10540 236 65,777 17.6 46 6 11 51
- . nasso 246 64,377 176 47 63 14 54
11:35:00 256 64,657 178 46 56 1.2 43
11:44:50 266 65,963 178 45 5 1 a8
11:55:40 276 65,030 178 45 54 13 43 i
12:04:50 286 64,750 176 45 53 1.1 50
12:33:40 208 64,657 178 45 52 14 44
12:44:20 218 66,243 17.8 46 5. 12 48
- 12:53:50 228 64,097 179 45 56 12 45
13:03:40 238 66,150 179 46 43 08 50 i
13:14:30 28 64,844 177 47 6.3 16 55 It
- 13:26:30 258 66,056 17.7 48 6.1 1.6 57 I
13:36:50 268 65,123 177 4 438 0.9 47
13:47:40 278 66,056 177 46 59 1.5 52
— 14:00:40 288 64,844 17.8 46 6 1.5 51
14:17:50 201 66,243 17.7 46 5.7 1.6 50 i
15:08:00 211 65,030 183 49 6.5 1.8 55 I
15:17:10 21 65,870 18.3 49 62 1.7 58
- 15:27:20 21 64,844 183 43 59 1.3 56
15:37:00 241 65,963 183 45 54 12 47
15:47:20 251 65,497 182 47 62 1.5 5
- 15:57:00 261 65,497 182 as 59 14 50
16:06:50 271 64,937 182 45 5.6 1.3 49
16:16:30 281 65,403 182 45 59 15 9 |
16:33:20 21 65,123 182 47 5.8 1.6 55 i
- 16:44:10 203 64,470 183 46 59 1.6 50 it
17:00:40 213 66,150 17.6 49 59 1.7 59 I
17:10:00 223 65,777 175 49 6 1.5 59 it
— 17:20:00 233 65,403 17.5 47 54 13 55 it
17:34:40 243 65,310 17.6 50 6.1 L5 61
17:44:00 253 66,803 175 a7 5.5 13 s i‘
- 17:59:30 263 65,3870 17.6 46 54 1.2 52
18:09:10 2713 65,123 176 47 5.7 1.5 52 |
18:19:40 283 66,056 176 45 5.6 15 48 i
18:35:20 205 65,310 176 46 5.2 12 50 |
- 18:47:30 215 66,616 17.6 46 62 1.5 2|
19:03:00 25 66,150 175 46 58 13 50 1l
19:13:20 235 66,430 17.5 45 58 12 47 il
- 1931:10 245 | 66336 176 ST R S S W E—




Run No. Date Run Time Coal Charged Coke Pushed
(tons) (tons)
B-I-M315-1 08/11/98 1035-2020 1,494 1,115
B-1-M429-1 08/11/98 1030-2016 1,494 1,115
B-I-M5506-1 08/11/98 1206-2007 1,236 922
B-I-M315-2 08/12/98 0922-1941 1,515 1,128
B-I-M429-2 08/12/98 0924-1935 1,515 . 1,128
B-I-M5506-2 08/12/98 0944-1928 1,481 1,103
B-1I-M315-3 08/13/98 0842-1736 1,340 998
B-1-M429-3 08/13/98 1332-1934 943 660
B-I-M5506-3 08/13/98 0842-1710 1,275 974
B-O-M315-1 08/11/98 1035-1958 1,494 1,115
B-0-M429-1 08/11/98 1037-1958 1,494 1,115
B-0-M5506-1 08/11/98 1207-2000 1,204 898
B-0O-M315-2 08/12/98 0929-1935 1,515 1,128
B-0-M429-2 08/12/98 0928-1934 1,515 1,128
B-O-M5506-2 08/12/98 0944-1901 1,352 1,031
B-O-M315-3 08/13/98 0840-1749 1,407 1,047
B-0-M429-3 08/13/98 0840-1748 1,407 1,047
B-0O-M5506-3 08/13/98 - 0840-1715 1,275 974
B-U-M315-1 08/14/98 0921-1325 647 481
B-U-M429-1 08/14/98 0921-1325 647 481
B-U-M5506-1 08/14/98 1103-1320 356 267
B-U-M315-2 08/14/98 1441-1809 491 365
B-U-M429-2 08/14/98 1442-1809 491 365
B-U-M5506-2 08/14/98 1441-1755 458 341
B-U-M315-3 08/15/98 0838-1203 550 414
B-U-M429-3 08/15/98 0838-1208 550 414
B-U-M5506-3 08/15/98 0841-1205 518 389
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Figure 3-2: Chart of 6-Minute Opacity Averages From COM on August 13-14, 1998
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11:00 PM 8/13/98 through 11:00 PM 8/14/98
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Opacity Averages From COM on August 14-15, 1998
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Plant: Bethlehem Steel - Chisterion, TN
Date: 3/ 10/ a8 “.{'
Sampling Location: __‘Eqs’h ouse Tunlet # 2 Coke Oven Ba%tm/
Inside of Far Wall to Outside of Nipple: __120.25 * o
Inside of Near Wall to Qutside of Nipple (Nippie Langth): M”M
Stack1.0.: __1\4.0” ﬂ/ b b
Distance Downstrean; _f,rg\m Flow Disturbance (Distance Bo oy bbby ~
' 323 p4 inches/ Stacki.D. = ™ok dd
Distance Upstream from Flow Disturbance (Distancs A): > O
181 inches s Stack 1.0. = _|.7 dd Schemancot K Dl wet vse
Calculated 8y: ___RK/Gb /T Sampting Location  hus perts”
T fr 38/
Swphy
Traverse | Fracuion | Length Proguct of Nippie Traverse Point
Paint of (inches) | Columns 2 &3 | Length Location
Number Length (To nearest 1/8" | (inches) (Sum of Col. 4 & 5)

| 0.6 b Wy " 2.6 6" 8.0

7 0,682 q.3 ) i/L

3 046 . b 22 %

4 0,226 25. 1 31 %

5 O.342 36.9 33:0

o 0. 65¢ 75.0 ol ._0

g 0.774 \ 88.2 94 ’:4

8 0,854 97.3 103 4y

a 0.4918 104 o7

o 0.574 / .0 ' 117.0




O

Minimum Number of Traverse Points -

Duct Diameters Upstream From Flow Disturbance* (Distance A)

0.5 1.0 1.5 2.0 2.5
50 | | | | | a I
40 — =
30— -
24
20 )
20— -
_ 16 ______ 16
Velocity (Non-Parucutate) 'L 12 12

104~ | 8
0 | | | | | | |

2 3 4 S 6 7 8 9 10

Duct Diameters Downstrearmn From Flow Disturbance* (Distance B)
* From Peint of Any Type of Olsturbance (8end. Expanmon. Contracoon, et}

LOCATION OF TRAVERSE FOINTS IN CIRCULAR DUCTS

e — et
| - |
Measurermant Site

Olsturbances

(Fraction of Stack Diameter from Inside Wall to Traverse Point)

Traverse
Point Numper of Traverse Points on a Diameter
Number
ona
Diameter 4 6 8 10 12
1 0.067 0.044 0.032 0.026 0.021
2 0.250 0.146 0.105 0.082 0.067
3 0.750 0.296 0.194 0.146 0.118
4 0.833 0.704 0.323 0.226 0.177
5 0.854 0.677 0.342 0.250
6 0.956 0.806 0.658 0.356
7 0.895 0.774 0.644
8 0.968 0.854 0.750
9 0.918 0.823
10 0.974 0.882
11 0.933
12 0.979
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GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant,__ PEtHEHa = §7 22
Sampling Location: __“T~veey
Run #:

Barometric Pressure, in. Hg:
Moisture, %:

Date: C-10 9y
Clock Time:
Operators:__G¢
Static Pressure, in. HyO:__~ .2
Pitot Tube, Cp:__. &%

Molecular wt., Dry:

R

Stack Dimension, in. Diameter or Side 1: Side 2:
Wet Bulb, °F: ' Dry Bulb, °F:
0] 49
Traverse Velocity Stack Md = (0.44 x %CO,) + (0.32 x %0,) + (0.28 x %N;)
Point Head Temp.
Number in. Hy0 °p Md = (0.44 x ) +(0.32x ) + (0.28 x )
i L) 6 L Md= L§gd
¢ % H,0 % H,0
2 1.3 2oy Ms = Mdx (1 - —2—) + 18 ( oi )
4 . 8% 65 Ms = ( IX(1 - —=mm) +18( 1_00)
5 ‘
G . Me= 2%-29 ;
A .} o °,.
@! \\ P W Ta = Fom R ( F + 460)
. 330 sp
2 ] ‘),S&/ 3 PS:Pb+13'°' = ( )+ Y
p) . 3 . '
4 ’ Qci }6\5 Ps = '}‘7-;3 in. Hg
5 &P =
- ' Ts CR
{ —_— )
Ve = 85.49x Cpx AP x \[—5 o
Vs = 8549 x ( Ix( )x‘\’________.
Vs = 63-' 3 ft/s
As = 2
Qs = Vs x As x 80 s/m
Qs = x x 60
Qs = acfm
Ps % H,0
Ql"d-chﬁ.aﬂx?x(h 700 )
fA——F:- T2 = )"b Ql“d- X 17.647 x x(1- %0 )
"6/ Qegtd= decfm



Pacific Environmental Services, inc.

5,4 Cob- - BCMI}M Ory Molecuiar Weight Determination

555 64 000

/

Client/Project: Orsat No.
Date/Time: J/ 1 /9% Operator: 2M / p /gé»/é/
Sampie Type: 0 r$at Comments:
Ambient Temp. °F 7‘? ‘c Site Location: zﬂ //Wé)’
Run No.(s) Gas Run 1 Run 2 Run 3 Av;r::;e Multiplier MODCU!:; We'ghtw
5’ I - Actuai Net Actual Ne; Actual Net Vol:/:me su:kus::)Md
/A 1 6 |0.6 |05 |05 055 | om
o 1294 260 120.k |20. ! 2095 °%
cao® : 0.28
N1 00.6 | GHE | so0.0 |r19.4 79,4 | o=
Md =
Run No.(s) Gas Run 1 Run 2 Run 3 Av;:” Multiplier Mobcut:: Weight
g'i - Actual | Net | Acwual | Net | Actual | Net Vd,,‘:"' s":;:;"')w
| B co: 10Y |6, l/ 0’,5 / 4 ay_( 0.44
" pers |20 [ | 225 | %2 20.08| o
co® ' ’ 0.28
NG |so0.0 | P28 /oro |54.4 795 | o
Md =
RunNo.(s){ Gas Run 1 Run 2™ Run 3 A":’:" Mutlipter Molocun:: Weight
ﬂ’ 1 - Actuat Net Actual Net Actual Net Vol:/:me Sla:::,::;)Md
/c co. |, s los o s los P 8| ou
Lo |20.G|20-( (205 | 20.0 20.04 03
co® 0.28
N e @ | 794 | po,0| 77.5 7945 | o
Md=

“ O, Net Volume 1s O, actusl reading minus CO; actuat resding.

® CO Net Volume 13 CO actual reading minus O actual reading.

€N Net Volume 13 100 minus CO actual reading.

PACE IC ENVIRONMENTAL SERVICES, INC.
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Pacific Environmentai Services, Inc.

Dry Molecuiar Weight Determination

ClienVProject; M LM W S Sb00 Orsat No. !
Oate/Time: 8/ / z’/ 98 Operator: 2%, ZZZ”A‘“"
Sample Type: &‘ M Comments:
Ambient Temp. °F 20 Site Location: 1//1/»4»‘ A M
P
RunNo.(s)} Gas Run 1 Run 2 Run 3 Av::cg ° Multiptier Mmem:; Wean
6/f g Acwat | Net | Acual | Net | Acual | Net V°':/'°"'° s“(‘l"‘wgzl" 'M"
Z A | co 0.5 |4 $ 105 |o.s L% 0.44
o |20¢ (200 |25 |20.0 266 | o
co® 0.28
NG Vopo | 795 /o (725 74.5 | o
Md =
Run No.(s)] Gas Run 1 Run 2 Run 3 A":‘T‘ Mutipler Mdowl:: Weght]
B-z- Acual | Net | Acua | Net | Actual | Net Vd;'"’ s“:;s:;,’“
2 ﬁ CcO, oJ_é 0{ @ 0, { 0S5 o ; 0.44
o' DRo.( |20.0 | 205 |20.0 200 | ox
co® 0.28
N Vo (B9 |fog.e | 775 7955 | oz
Md =
Average Molecular Weght|
Run No.(s) Gas Run 1 Run 2 Run 3 Net Multiplier of
P ; - Actual Net | Actual Net Actual Net v°',‘/’:“' s“m:‘:”"
2C co. |ps las |05 |eg ng | o
of 25,5 | 2.0 |205 |20.0 200 | 0%
co’ 028
N |00 |95 |/09.91 795 A5 | o
Md =

* 0, Net Volume 18 O, actusl reacing minus CO, actual reading.

* CO Net Volume 1s CO actual reading minus O, actual reading.

€ N, Net Volume 1s 100 minus CO actual resding.

IPACEIC ENVIRONMINTAL SERVICES, INC.
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Pacific Environmental Services, inc.

Client/Project: WL“M 5% 2%

Dry Molecular Weight Determination

l

Orsat No.
Date/Time: /’ ;/ I4’] Operator: W‘L_
7
Sampile Type: /6!\&7’ Comments:
Ambient Temp. °F T0°F Site Locaton: %» M/ -
Run No.(s) Gas Run 1 Run 2 Run3 Av;r::JO Muitiplier MO‘OCUl:; wesn
'B JI- Actual Net Actual Net Actual Net V°L‘/:'"° S!a:k bls:; ’Md
>4 co, ) é O le y/b 1s) 4 1) A 0.44
o 1285/ 99 QO,Q__ | 20.9 199s | o032
co® : 0.28
NS foo,0 | 79, S | /a0 7. v 794s’| o8
Md =
RunNo.ts)] Gas Run 1 Run 2 Run 3 Av;f;ge Watioto Moloeul:; Waeight|
B-7- Acusl | Net | Acwal | Net | Acum - Vol:/:me su:'* Mc:;:.)ma
E)) co, Q, s 165 4, S|los Dl's‘ 0.44
o' Slap. 0|20 5% |20.0 200 | o2
co® 0.28
NG oo a| 775 | rvoo |75 779.5| o
Md =
Run No.(s)] Gas Run 1 Run 2 Run 3 AV::W Mlipler Molecul:: Weignt|
fo- T - Actual Net | Actual | Net Actual Net V°'°‘/""" Sta:'::l 3:':'Md
Bl ooy |05 |os 045 | om
o 1206 |20, 21205 | 20.0 20,1 o=
cao® 028
N VD00 |T7RY | /o0 775 7255 | o
Md =

* O; Net Volume 1s O, actuai resding minus CO, actual reading.

® CO Net Volume 13 CO actual reading minus O, actual reading. .

€ Ny Net Volume 1s 100 minus CO actual resding.

CBPACEIC ENVIRONMEN TAL SRERVICEA, $NC.




- EES et re Pt
METHOD 18 FIELD DATA SHEET 4’4‘4’
Plant: Lol o Specd Tested Analyte:_ /445
- Date: £/u/1e Orifice Tank #:_1/2-(
Location:___Puslevse Gl Pump/Rotometer #:__ V65T Box # 1
Run#:__/5- Z - 550¢ -/ Pt: Pretest (mm Hg):.___NA
- Stack I.D.: H Post-Test (mm Hg):__NA#
s PbER .70 Tt: Pretest CF);.__NA
) fes  Sample Tube #:£ = ~{ ALBC Post-Test CF)._NA
- Operators: Time: Start: |L0% Finish:_2007 Total: 3319 n
Leak Check: Pre: ' Post___V/ W/B:_NA D/B._NA O,:_2 CO,_0
e Time Vg?:ﬁr?\ Flow |  Md=1(044x%CO,) + (0.32x %0p) + (028 x %Ny)
(Ha) Setting ﬂw
120G Md = (0.48x ) +(032x ) +(028x )
By O i m2397 | 1 e TE
4t e 158.0 1,8 10 1 %H,0 4 H,0
RS [273 . N {.8 1,0 7y Me=Mdxtt —omi - 18—
Yy 125‘ 256“‘) |u8 'ID 75 Ms = { )x(1__m_),1a( = )
00 11206 298.7 1.8 {, © 77
o Ms =
15 122 213.4 | .8 1.0 v
RTE %F = %R (°F - a60)
uuuuu T‘J g m %HL T’q Fs-Pb+s'P'=( ) ¥ ——
Traverse. Yeioery Stk 13.8 13.8
-Loint Heaa Fomp.
A 33 Number im0 e Ps = in. Hg
0321.5 1.9 \. D 77 __
i351 34).0 ) 1, 0 11 &P =
m\ 360.8 i g 1.0 7% T
21159 1.8 [0 = o
Hﬂﬁ&ﬁls e 5 77% Vs = 85.49x Cp x YAP x \’ Py
rm_a“?Z.zs 1.8 T, O 14
1730 _Hil.4 1, B i, O Vs » 85.49 ) S
EITREE s L :]1(31 s » 85.49 x ( ) x( x\’
jgar 74,0 L& Lo T7 veu s
57 4L 19 .o 0
(qi2_566.7] 1,8 1,0 | 15
1929 5225 . 8 1.0 15 - n
p\yc 5372 1. 8 1, O Al
1% F@? 550 89 1.9 {,0 T4 Qs = Vs xAs x 60 8/m
| Qs = X x 60
- Qs = actm
Qa.mfmxi7.u7x-;x(1- 100 )
- o:.u- X 17.647 x x(1- 00 )

o Qsgid» dscim
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METHOD 18 FIELD DATA SHEET

Plant:__Bethelem  Steel
Date:__8/12/48

Location: _Inlet

Run #:__Run &2

Stack 1.D.:

ny"

Pbar:_23.80

Sample Tube #:

He—rite

Operators:___7¢/ Rk
Leak Check: Pre:__v~ __ Post:
Gauge
Time Vacuum Szt(t:i\rl:
Vo | (Hg) d
0 | 444 H5B, 317 L8 {.O
(5 [ 859 572.5 1.8 1.0
30 | 1014 56.8 1.8 l.o
45 (1029 ©00.2 1.8 L0
0 hod4d b\4.p (.9 l.0
75 1054 (2984 (,© .o
%0 (W L¥z.Z | |8 1,0
Time Gage Flow
* 4 s
—Point —Hese— ~Fermr—
—~Nurmber 32! dnHeO—s Yo
1o |34 (0,1 ] 1.0
120 144 10\ L& )
135 MSR 8y b 1.8 1.0
144 (212 [pT78.0 %o s
165 |(228 721.9 4:0 __\.5
g™ 130 124> 744 4 4.0 LS
A 19% [125Q il.8 4.0 .S
95‘7{'7“‘2\0 1313 788.6 . 4,0 1.5
‘,t.l.fﬂ/ 4o |1243 83770 4,0 LS
ma 1546
265 [ik03 854.0 40 1))
270 HG\R %385 Y0 L5
185 (03> HR-6- 4.0 1.5
9q7.z - /
300 [j3p 9203 4,0 1.5
315 |1703 Auyo.8 y.0 1,6
., 310 {18 462.0] J.o LS
.~ %0 (1148 {004.5 4.0 3
375 [1go% 102b0] 5o L5
390 [ (B8 480 5.0 /.5
Yo% [1833 10100 59 1S
w20 ligig 094 5.0 1.5
435 [Mo3 W\3. b 5.9 )
yso (L8 WHK0 2:0 1.5
40 B |lggop 5D S

B-T-550(- 2ABC

™

13
71
@\
32
8L
80
8

17
17
71

77

11
11
17
71
77

Tested Analyte:_$AHs ~ Mol 55006
Orifice Tank #:__a- V-/
Pump/Rotometer #:__vOST Box 1.

Pt: Pretest (mm HQ): NA
Post-Test (mm Hg):._NB#

Tt: Pretest CF): NA
Post-Test CF).__NA

Time: Start:_ Q44_Finish: Total:

W/B._NA_D/B:_NA O,:205 CO,._05

Md = (0.44 x %COZ) +(0.32x %05} + (0.28 x %N}

Md = (0.44 x ) +(0.32x ) « (0.28 x )
Md =
% H20 %HZO
Ms = Md x (1 - V-8 '
100
Ms = . — ) > 18
s = ( yx (1 56 ) { 50 )
Ms =
Ts= %F - °R (°F - 4s0)
Ps = Pb +i=( ) +
13.6 13.8
P = in. Hg
¥ -
— Ts (“R)
Vs = 85.49 x Cp x VAP x \’—-;”—M-;—
Vs = 85.49 x ( ) x( )x\’_.____
Vs = /s
As = ftz
Qs = Vg x As x 60 s/m
Qs = X x 60
Qs = actm
Ps %P&Q
Qs , = Q8x17.847 X == x (1 - = )
std Ts ( 100
Qs , .= X 17.647 x x(1- )
std ( 100
Qsgtg= dscim
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- | METHOD 18 FIELD DATA SHEET
-~ Plant_fethichem Steel Tested Analyte:____Ni0SH 9500
— Date:___8/i3 /a8 _ - Orifice Tank #_V-1
Location:__Tnlet Pump/Rotometer #:__NO0ST BOA 1
Run #:.__Run¥* 3 Pt: Pretest (mm Hg).__NA
e Stack I.D.. 4" Post-Test (mm Hg):__HKi
Pbar:__29.%0 - Tt Pretest CF): NA
Sample Tube #:_B-T ~5506-3 TukAbC Post-Test CF);__NA
- Operators:__JC Time: Start: 842_Finish:_171v Total:_480_
Leak Check: Pre:_vZ__Post._/Z __  W/B_up D/B:_nA O, 2.5 CO, 0.5
e Time Vggggr?q Flow Md = (0.44 x %COy) + (0.32X %Oy) + (0.28 x %Ny}
¢ (Ha) Setting ™
ol g Md = (0.44 x ) +(0.32x ) + (0.28 x )
- o [ 842 wyasyl 3.6 1.5 773 o
15 | 857 l70.8 3.0 L5 R/ : % HLO %H,0
1y TR .
- 33 |36 14s5.8 | 3.0 LS | T MemMext gt m ¥ g
4s | Q37 \212.5 | 3.0 L5 T e P Ry pa—
o |qur 123(.8 3.0 1.5 e
o Ms =
75 {457 1254.| 3.5 15 3%
: T = °%F A °R (°F + <60}
90 [10j2 1276.4| 35 |-5 84
C Time Vol Gage Flow S.P.
- ee— [rmm— —Gtacie PamPo~re ! '+ —3s
“~Poimn— —beae— Tamp— ™
—Normer i L | 5. in. Hg
- o5 {1021 1249.0 ¥o0 1.5 8o —
o ey 132 4.0 L9 @7 OF =
MO 1]I07 1392,0 4,0 LS 22 _ 7
150 117 13¢).8 4,0 LS Vs = 85.49 x Cp x dAP x \f__s.__..
- 165 1132 132895 y,0 1S 85 Ps x Ms
183 [1150 1.\ 4,0 .S 85
200 (f107 48t 4,5 g Pb Vs =85.49x( ) x( )% A e
- 210 [1247 wHsLl 5.9 1.5 glo V
215 1232 1 13-\ 5.0 15 €5 Vs = t/s
X7 o 1%\4 [54p.52 5.0 1.5 8S
133] 2
- 270 [1340 543 T 5.0 M-S b B "
28 |i355 15650 2.0 1S 11
v 3°° TR ‘aw 5.0 1.5 17 Qs = Vs x As x 60 s/m
w315 425 16074 50 LS 18
S 334 [ gy \535.:’ 5.0 \\5 B - x x 60
34g [ 1458 1685, 5,0 1.5 "
3o _x_x_al?'b't'k% £.0 15 1@, O- actm
3 [$930 \702.0 5.0 1.5 go Pe % H, 0
i 390 1544 171241 %.0 .5 80 Oa,,;c-m-un—r—xu-—ﬁ—m )
4o5 [1985 1738.1 £.0 1.5 80 .
- 420 [leio 1158 2.6 .5 al : .
y3s (1625 1119.9 0 15 _ gt g™ x17.647x x(1- ="
40 140 1199.7 A7 T. &b
- dos 1485 18237 0 ) 9 Qssta= dsctm

4go 170 184547 5.0 1.5 11
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4700 Duke Drive, Suite 150
Mason, Ohio 45040

513.398.2556 FAX: 513.398.3342

[J PACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant_£P4 Cokes Bedhlehem Sreel Chode fon TN Date: 7/][ I (a
Sampling Location: E>qg\,hn. e Inlet

Sample Recovery Person: R\ﬂ”/ RD Field Team Leader:_ DS

Sampling Method Type:__ Y\ {15

Run Number: 13 - T M35 [ Impinger Train ID: A/“Lg

Job ﬁarﬁber: SSs OLo QOO

o~y
Comments FH’&CA (‘L\% ew ; '

J/LQ/JLU;/ ,no\cl,-,,j and ‘w La duay,

Front Half Data
Filter No.: o % O 1 9 ? O5 Filter Media Type: MCL G—/cm'
Filter Description: g ia L1 A

Fitter No.: /) ‘5/) 274- 0 Filter Media Type: Tree el @ ‘OL; <
Filter Description: h@au/:/ laadia 34 Llaek

Back Half Data

Impinger Purge-
. ap— ——— . —
Start Time: Flow Rate: Stop Time: Purge Gas: —

Impinger 1 -HPLC Impinger 2 ;.)P)C Impinger 3

Contents: q’% ¥ et E mmg;[

Final Volume: (mty 9 [, (3.4 (Ll3.5
Initial Volume: (catf§ l,lﬂ ‘ﬁ ' 225 (200 (9 12.0
Net Volume: (fﬁﬁg Y l"/ 5 .9 /. ]
Impinger 4 Impinger 5 Silica Gel
Contents: —_— —_ Fimp, 4
Final Volume: (;aff & — - (g):_gi'%
Initial Volume: () 9 — — @232,
Net Volume: (mt) 9 — - @:_ &€

Total Moisture Collected (@) _ (, (4 (7.
Description of Impinger cafch: 0o \ en
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L _Jr__1C_J
LTPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant; (bé-!'&ﬂelw« M*Ef# Gk, - %—M =z,

4700 Duke Drive, Suite 150

Mason, Ohio 45040

513.398.2556 FAX: 513.398.3342

Sampling Location:__Dag Rna 7, &>

Date: 8:/ /_3(/ 79/

rd
Sample Recovery Person:_bh /@D

Field Team Leader:_ -2 Scle Gl l

Sampling Method Type:__ &% 5(S
Run Number,__ B-1- 3/5-2- Impinger Train ID:_ A/~ 3
Job Number: S506.000

Comments: // wo (‘. | tecs

nsed ae /4oag;y’ éc_.:/;\v

@ \)“) b- " Front Half Data
Filter No.: [2&07?9% Q’7‘ Filter Media Type:

6['» /:"[ /:40( "A/‘/

Filter Description: B (&C k’l ;1 ec v/

Filter No.: OX0 775 - i ﬁ ,

— -
I-{Iter Media Type: o re i%/"\s S ‘(:‘b(»r‘

Filter Description: g /cﬁlc- e U&L;/ laa &0 A 5

Back Half Data
Impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:
impinger 1 Impinger 2 Impinger 3
Contents: HpLe Heo HoLe -Hzo _LZ&__‘"
Final Volume: (mi) Y%7 6343 ¢Yl. o
Initial Volume: (ml) 010.7 v29 9 Y705
Net Volume: (ml) SC .0 Q, C/ /o &(‘
Impinger 4 Impinger 5 Silicg Gel
Contents: — — S¢2 6 e [
Final Volume: (mi) — — (@_F S5
Initial Volume: (ml) — — 9 8/99
Net Volume: (ml) — e (g): ) /{ h)
Total Moisture Collected (ml): 02 v ‘
Description of Impinger catch: L -(Prf
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4700 Duke Drive, Suite 150
® Mason, Ohio 45040
513.398.2556 FAX: 513.398.3342

[ JPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant: ‘g’ﬂzz &gd ﬂ ﬁéé« M Zligrn. Date: 9‘/'43/95

Sampling Location:

Sample Recovery Perst% KRD [ ‘EE. Field Team Leader: Z)W
Sampling Method Type: £P4 305 »
Run Number:_ 3 - &~ (5~ 3 impinger Train ID:____A4/ ’Q

Job Number: S'506. w00

Comments: Q (\x (“‘L‘(‘b Use L—

Front Half Data

Filter No.: f\)\ 7198 - , °7 Filter Media Type: 744;'/ %41 %:Zg’

Filter Descnptlon zl Ceed “ Iz o é\ .
Fiter No:_ 0XO2 A8 _ 1| Filter Mediz Type: Fored Sloes FLc -

Filter Description: héon ey é/c.c [f

Back Half Data
Impinger Purge- }
Start Time: — Flow Rate: — Stop Time: — Purge Gas__——
Impinger 1 Impinger 2 Impinger 3
Contents: HPLE )0 /// LC_HEY £ "?ﬂfﬁ/
Final Volume: (ml) é /757 /3 g?._Q o, O é / f}:
Initial Volume: (mi) (o) .\ (36,9 Gld. (o
Net Volume: (ml) ')/On o s k/ "/
Impinger 4 Impinger 5 Silica Gel
Contents: — — M
Final Volume: (ml) — - (Q): %Q_
Initial Volume: (ml) - — (Q): 3 L
Net Volume: (mi) -~ — @2l Y

Total Moisture Coliected (mi): 3. C\7 d
Description of Implnger cateh:_C / Eoa s
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4700 Duke Drive, Suite 150
Mason, Ohio 45040

55 i
& J 513.398.2556 FAX: 513.398.3342
LTPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant; E?[’z CO &/Q 667%{@%5”" S'IL€€ ( Date:%/j¢/%
Sampling Location: HW @U)l{} 6‘2? e SO /L Mo & [ U

Sample Recovery Person: ﬁ\/\I D ‘2 Field Team Leader: D S
L~
Sampling Method Type: M3/S )
RunNumberr._ S SO (. 00 O Impinger Train ID: /V/Z
JobNumber__[5— B~ 3 /S — [ [
1 ey
Comments:___— -
Front Haif Data
Filter No.: /)CZO 798,2 Filter Media Type:__J (C 4@ 2 / &S <
Filter Description: Yo ,100»[ cole 1,
. . /_______________a
Filter No.: ——__ _Filter Media Type: '

Filter Description:

Back Half Data
Impinger Purge- ,
Start Time: Flow Rate;________ Stop Time: Purge Gas: )
impinger 1 Impinger 2 Impinger 3
Contents: K, L H / /Z c__ Empg 75L/
Final Volume: (ml) SE1Y 2.7 52 @ = 25 2
Initial Volume: (mi) S%9.4 71 2.5 SHE-|
Net Volume: (ml) /)- O D D O- ’
Impinger 4 impinger 5 Silica Gel
Contents: — — S: Gel
Final Volume: (mi) - - (g):zQQ_-_Z_
Initial Volume: (ml) - — (Q): 06,7
Net Volume: (mi) — - -
Total Moisture Collected (mi): __£>_|
Description of Impinger catch: [ ! é"q/
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4700 Duke Drive, Suite 150
Mason, Ohio 45040
513.398.2556 FAX: 513.398.3342

B ——
LI PACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant__¢ PA QOV\Q MM%@IM Date: g’ “ ’ng

Sampling Location: Ems'hau:x, Tnla

Sample Recovery Person: AK Field Team Leader: DS
Sampling Method Type:___M 424
Run Number: [~ T~ m%24- [ Impinger Train ID: N -5

Job Number.__ S 500. c0Q)

Comments: Fostin Lot oafho o -,%‘m/ L her ;gg:s_i Zz) £ e =
f&ﬁﬁ&dﬁ‘ ﬁb&l&;;#/%! nhW.AﬁmLJE ot XXAL Sl
B Aegovere/.

Front Half Data

o290 -/ 43
Fiter No..__ & =12 4 Filter Media Type,____ Jetlo

Filter Description: Hearvy Blae K Gratns ~ /e
Fiter No.  B-F= 428 - 29 3C2t) tijor Megia Type___Teflon
Filter Description:__ et 134 c,'( GM‘AS~/¢¢.&¢
. A
B-T-42-333 (Koos)

Back Half Data
XAD-Trap
Contents: AHD
Final Volume: () 29, ]

Mo Copt  Initial Volume: (srt) 4 342 .7
Net Volume: (m!-)e) \ 0 i

Impinger 3 Impinger 4 Silica Gel
Contents: IVy B(gé ZE“”CO} Egpﬁ/[ $oloey Gl
Final Volume: (TAl) 4 115 LIG/IS (a): A5
Initial Volume: (m#) § 114, % Lon.0 (g): okl ga5°
_ Net Volume: (@) b b 1q (@): A g
Total Moisture Collected (mi): & (3,3

Description of Impinger catch:___ L, \R €
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4700 Duke Drive, Suite 150
Mason, Ohio 45040
513.398.2556 FAX: 513.398.3342

nES

ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant: /&M* jz(”ép' AR ot fé)ﬁf‘f‘vwl Z./__pae. Y~ \‘l’q%

Sampling Location: éc%aw Znr

Sample Recovery Person:___2& /R D Field Team Leader._2 Sc & <220
Sampling Method Type:__( 2 é 429
Run Number,_ B - Z~ 429~ 2~ Impinger Train ID: RATF- 08

Job Number: Ssvb.coo

Comments: 2 ’Q: H»a(' ge t( J e /o Aecu/’/ /nr N ag

Front Half Data

Filter No.: WA« iy Filter Media Type: Nod nuwbered

Filter Description:_hzawy, b lock ,0 RMticulate _
Filter No..__ . Qi W/ZE/ ed Filter Media Type: 7( { lo e |-

Filter Description:__(72¢ vey Ske L ,04\/ / “eula fe

"Back Half Data
XAD-Trap Impinger 1 Impinger 2
Contents: M 02 o5 Lgp LA V3 M &,
" Final Volume: (ml) <754 577, 2 S&2.)
 Initial Volume: (mi) Zo Y +91$, % b SL8.Y

Net Volume: (mi) 275 sz F 214 =S ez

Impinger 3 Impinger 4 Silica Gel
Contents: M%A_/WZ Mﬁ’/
Final Volume: (ml) & 3X. ¢ -(-—2 7 4 (9): {/03 <

Initial Volume: (mi) @3/ 8 525,7 @_8Y3-7
_ Net Volume: (mi) . 0 2.1 (9): <0 |
Total Moisture Collected (mi): Z— 4]

Description of Impinger catch:__ ¢~ lec. —

XoQy it e Y T “33%0 4. 58
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4700 Duke Drive, Suite 150

1 AR

g g -] Mason, Ohio 45040
CJ 513.398.2556 FAX: 513.398.3342

[JPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant: (,r\kt’, Re’*\r\\ o 5*63\'Efﬂ CW‘*’"*"}W JDate g//é//?(

Sampling Location;__ L \e 4 3 &0, hoase

Sample Recovery Person: L\A) { | / V_Cu Field Team Leader__{) 5
Sampling Method Type: M e f ol \0 MQ‘H\ d “\ & C\
Run Number: 5 -1- Mﬁ 3 Impinger Train ID: /U ’5

Job Number_ S S 0k poO

Comments:

Front Half Data
g- o Telha rut
Filter No.: ( whowd 72Lls Filter Media Type: Mhber

Filter Description:___ U160 ¢/ b] al
Filter No.: — Filter Media Type,_ —m———ou_——2

Filter Description:

Back Half Data
XAD-Trap Impinger 1 Impinger 2
Contents: Z;‘ﬁ:l D '2 [74 é‘g \g I, l-}cgg [/Ug-;gﬁ]
Final Volume: (ml) = . :”qv ‘ A) 7/ e,
Initial Volume: (m) 44>, 7 4T o 2.
Net Volume: (ml) ( ’ . 7 / G .’7 _ s
Impinger 3 Impinger 4 Silica Gel
Contents: ﬂt\\'\ (‘Ah ! "55(:0; & O‘\' |
Final Volume: (ml) 6lO.g A 10 k (9): 149 /. 7
Initial Volume: (m) .S (6373 @_212.0

_ Net Volume: (ml) — éo é‘; ) (9): = ?'7
Total Moisture Collected (mi): O -

Description of Impinger catch:__ / Pa_—
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4700 Duke Drive, Suite 150
N % : Mason, Ohio 45040
513.398.2556 FAX: 513.398.3342

PACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant; 1297%/@]46.4/’ Sfeﬁz EPH ke  Chesterbin  pae. S/4/T8

Sampling Location:__] V7 _/A/:Mfﬁ ﬁ/é’ £ .
Sample Recovery Person: PJA)'O / / /( /’; / ) S'
RT P OO

Field Team Leader:

b 4
Sampling Method Type: ,M e M o J C/a7 C?
Run Number: 5 ”f/ 4/27 - FD
Job Number S SO6. O A

Impinger Train ID:

Comments: %ﬁm ;4:44/ 3/»@4
3 1/ '{ %//;5 Front Half Data

Filter Media Type: //? V[/ o 7L

Filter No.: ,/‘/ /’4
(Lean

Filter Description:
Fitter No.:

Filter Description:

Filter Media Type:

Back Half Data
Em/VL\ Dunqm
XAD;Trap Impinger 1 Impinger 2
Contents: 5//4 }52 7%\-% A M @’ Z%z '%
Final Volume: (ml) 32% .3 ‘/’?(a 7 (a 37.5
nitial Volume: (ml) 22%.> 492, 3 :o ? ‘7? [
Net Volume: (ml) p.° - o. |
Impinger Impinger 4 Silica Gel
Contents: 4 0 % Emé%z S| Ge)
Final Volume: (ml) St2.8 28.> @_BL¥>
Initial Volume: (mi) S/2. 2 S29.D ©): 363 ¢
_ Net Volume: (mi) Q: b Q-0 (@0, 4
Total Moisture Collected (m): |, O

Description of impinger catch:

S8
g- 214
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS E“M

Plant: __[Se/ bk foss §71—-:</

Date: §-/5-Tf

70

Sampiing Locavon: _£. /. 0&1‘-}/

Ae
ot

\¢
)
Inside of Far Wall to Qutside of Nippie: /24 (5“' Fomv-";» !‘PL S

Inside of Near Wall to Outside of Nippie (Nippie Langth):

Stacki.0.: Jog"

£/17.5

Distance Downstream from fFlow Disturcance (Distance &):

___(_';(’Linchousmckl.o.= é.l dd

Distance Uostream from Flow Olsturbance (Distance A}

_&_incheuShcm.D. = &m ad

Calcuiatsa By: N/ 72

1> ©

f

® £

"
b
Schema of

Samping Locavon

Traverse | Fracuon Length Proauct of Nippte Traverse Point
Paint of (nches) | Columns 2 &3 | Length Locagon
Numper | Length (To nearest 1/87 | (incnes) | (Sum of Col. 4 & 5)
[ .03+ jog" b 1l 18 /ns| W% /210
v 0.[o5 l Moe Jlzr 1§ Juil i3 ) 8%
y 0194 ! 210 |8 [Js| 292/ g5k
4 0323 | 2% 5 [yl % | s




Minimum Number of Traverse Points

Duct Diameters Unstreém From Flow Qisturpance* (Distance A)

0.8 1.0 1.8 2.0 2.5
50 Fow
| | | ! | | I i
40 |— — ' |4
Al 3
30— — T Dg
]
20— ;20 , — B{
. ] 16
Velocity (Non-Parucuiatey | 12 | 12
10 [ 8 — e A
0 ! l ! ! | ' | :Jlnn/-mu
2 3 4 5 6 7 8 9 10
Duct Diameters Downstream From Flow Qisturbance* (Distance B)
* From Peint ot Any Type ot Dlsturbance 18end. Expansion. Contracnon. eic)
LOCATION QF TRAVERSE FOINTS IN CIRCULAR DUCTS_
(Fracuon of Stack Diameter from inside Wall to Traverse Paint)
Traverse
Paint Numoer of Traverse Points on a Diameter
Number
ona
Diameter 4 6 8 10 12
1 0.067 0.044 0.032 0.026 0.021
2 0.250 0.146 0.108 0.082 0.067
3 0.750 0.296 0.194 0.146 0.118
4 - 0.933 0.704 0.323 0.226 0.177
5 0.854 0.677 0.342 0.250
6 0.956 0.806 0.658 0.356
7 0.895 0.774 0.644
8 0.968 0.854 0.750
9 0.918 0.823
10 0.974 0.882
11 0.833
12 0.979
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Plant:

2/

3/5 429 &
/'$721' /‘f7Q‘7

L9726 l.ee. K= 2.3)

GAS VELOCITY AND VOLUMETRIC FLOW RATE

zthle he

Sampling Location:
Run #:_Prellm dnery

Lud

Date: - §-/0-9&

N

d

Seel -

ot

Clock Time:

Operators: _7H-/N A/ SR

Barometric Pressure,/in. Hg:
Moisture, %:

Static Pressure, in. HZO:

Molecular wt., Dry:
Stack Dimension, in. Diameter or Side 1:

Pitot Tube, Cp:
Side 2:

Wet Bulb, °F: Dry Bulb, °F:
Traverse Velocity Stack]cyakic. Md = (0.44 x %CO,) + (0.32x %0,) + (0.28 x %N;)
Point Head Temp] Fow]
,.oor:; A Number in. H,0 o 4 u\m&.\hﬁl\- (0.44 x ) +(0.32x ) + (0.28x )
{ | 7% 115172 Md = afe N
Z /0 /S 31 5238 % H,0 % H,0
3 10 |/spl e MmH T B e Ay B0
11 5% I£¢ Ms = ( (- —gg—) + 18 100)42 (57
Mg =
2 { 0 14 ke | ©° o o o 5D j‘]
2 o.0§ g ﬁg To= F= R ("F + 460) ( 6
S e I I
,ﬁgg j ’ . -
AL Ps = In. Hg A’)@k}&/,}? 4
= - Y2
3 ' 09 1154 2°| - v 4
z = 115/ — Ts CR)
3 ‘ ?I' sZ| 7o Ve =8540xCpx AP x \[—5
u 75 57 —
Vs = 85,49 x ( yx{ VXA
/7( ! 'qa /7 &0 Va = tt/s
2 Lo (57 \
3 i) 169 5° Ae = "
a . 9 >’ Qs = Ve x As x 60 8/m
Qs = X x 00
Q= acfm
OamaQ'xﬂ.eﬂx%:—x(l- %ﬁ)
ﬁ_ = Qe - X 17,647 x x(1- s )
Qsgtg= dectm
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Pacific Environmental Services, inc.

EFA COL» W}E::p Dry Molocuurw'igrtt Determination

Cient/Project: 350(. oov Orsat No. /
Date/Time: ] / 13 / (1] Operator: Z &1&
Sampie Type: 0rsat Comments:;
Ambient Temp. °F 79 Site Locanon: Eﬂlx}ﬁ 2«4—0
Runho(s)] Gas Run 1 Run2 Run 3 AV;"::?' atiprer Mohcut:: Wergni]
s Volume Stack Gas. Md
5«0 Actual Net Actual Net Actual Net " o)
24 co, | 46 |os |0s |os 0.5 | o4
o |05 20.0 205 | 20.0 20,0 | 03
co® : 0.28
NG| /00.9] 79.5|s00.0 |75 H9Es| o,
Md =
Run No.(s)|{ Gas Run 1 Run 2 Run 3 AV;f:‘qo Multioter Molocul:: Weight|
B-0- Acust | Net | Actual | Net | Acua | Net v”.,ua ° s":f:;;’;'m
13 Cco, 0, ; g, 5 (S) . { V‘%}ﬁ . 0 . S 0.44
0 d v v
of |20.(r BO/ sl 20,05 | 03
co® 2070 0.28
NS /90, 0 77: ‘7/ \D‘D rlq . 6 79.4s | o2
Md =
e TR - P e
g /O - Actual Net Actual Net Actual Net Vol;: me sm:;a:;"Md
2C | = p.5 05 16.6 0.4 0.5 | o
0 120. i 20.4120. 20.0 | o032
co’ 0.28
Ny 79.5 0.28
Md=

* O, Net Volume s O, actual reacing minus CO; actual reading.

® CO Net Volume 13 CO actual reading minus O, actusi reading.

€ N; Net Volume 1s 100 minus CO actual reading.

EBPACE IC ENVIRONMENTAL SERVICES INC.




Pacific Environmental Services, inc.

é/ﬁ Coé, - /2;){ é wly Molecuiar Weight Datermination

Client/Project: 522 000 Steel Orsat No. I
Date/Time: g j « /59 Operator: 2/04,@ 554/{"/
Sample Type: Orgat Comments: :
Ambient Temp. F 70~ Site Location: _wwf
Run No.(s) Gas Run 1 Run 2 ‘ Run3 Av;r:lqe Multiplier Mo.‘wl:; Weight|
. Volume Stack Gas, Md
8'0 Actual Net Actuat Net Actual Net % 1b/Mole}
/A co (g5 |p, 5 | s leg 0.5 | o
o' [2/.0 | 20.5] 240|205 205 | ox
co® c.28
v 98,00 79.9 | jop.0 | 794 79.0| 02
Md=
Run No.(s) Gas Run 1 Run 2 Run3 Av;r:'ge Muttiglier Mdowl:: Werght]
ﬁ -0 Actual Net Actual Net Actual Net V°'f/:m° s":‘bﬁ:’:‘,w
[B | g4 ]od 10y |09 0y | ou
of |2/.9 120.(z 120.% |20.¢ 204 | 02
co® 0.28
NG sese |79.0 |/o0.0 (722 74/ | °=
Md =
Run No.(s) Gas Run 1 Run 2 Run3 Av;r;qe Multiplier Mm':; Weignt
ﬁr 0- Actual Net Actual Net Actual Net Vd.:m ° sm::,a::,m
1¢ | co |04 [0d [0.5]05 9. 45| om
of | 2.0 | 2.6 [2/0 1205 20, 53| ox
co® 0.28
N' Vpoo | Tho lse0.0 | 790 79p | oz
Md=

® 0, Net Volume is O, actual reacing minus CQ, actual reading.

% CO Net Volume s CO actual reacing minus O, actual reading.

© N, Net Volume 1s 100 minus CO actual resding.

IPACEIC ENVIRONMENTAL BERVICER 1NC.
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Pacific Environmental Services, Inc.

Dry Molecuiar Weight Determination

Client/Project: Orsat No. ' l
Date/Time: 8/1%/% Operator; R KL
Sample Type: 0O Fsed Comments:
Ambient Temp. °F 20 ’F Site Location: Zgﬂ Vi il
Average Molecular Weight|
Run No.(s) Gas Run 1 Run 2 Run 3 Net Multiptier of
Y Volume Slack Gas, Md
p-o Actual Net | Actua Net Actual Net " (Mole)
3 A— CO, 0' ‘[ 0‘ l/ o L( . ({ 0.44
o |no 20.0
co® . 0.28
N Yee.o /69,0 0.28
Md =
Average Molecular Weight}
Run No.(s)f Gas Run 1 Run 2 Run 3 Net Multiplier of
b_ g~ Volume Stack Gas, Md
3 Actual Net Actual Net Actual Net % (I/Mole)
0 CO, D' 5 Q ,; 0/ ,./ ”’ ¢ 0.44
o ot 20 032
co® 0.28
NS /o0 /00,0 0.28
Md =
Average Molecuiar Weignht|
Run No.(s) Gas Run 1 Run 2 Run 3 Net Muttiplier of
-0~ Volume Stack Gas. Md
BB Actual Net Actual Net Actual Net % (Ib/Mole)
¢
o 125 g5 |los |os 0.44
o' OS5 |26.0|20.5 |20.0 0.32
co® 0.28
NS /80,0 Zo0. O 0.28
Md =

® O, Net Volume s O, actusi reading minus CQ; actual reading.

® CO Net Volume 15 CO actual resding minus O, actusl reading.

€ Np Net Volume s 100 minus CO actual reacing.

BPACE IC ENVIRONMENTAL SERVICEA, INC.,
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METHOD 18 FIELD DATA SHEET
Plant: _L%LMM.“J&:‘__ Tested Analyte:__PAH
Date:__¢-1-9¥ Orifice Tank #:
Location:__Raghonse 8 utlet Pump/Rotometer #:__\Jos? # 1
Run #:_R_-0> 5500, = | _ Pt: Fretest (mm Hg): —
Stack I.D..___ 108" Post-Test (mm Hg).___ ———
Pbar.____ 29,10 Tt: Fretest CF): -
Sample Tube #: _B_Q;m_z_gb_&,ﬁ,& Post-Test CF): —_ '
Operators: Time: Start;_—_Finish:_— Total: 33<_
Laak Cheek: Pre: _.L_ Post: v/ W/B_—D/B: — O, 2/ COy 0
Gauge
Time Vacuum Sf:;:g Md = 10.44 x %CO,p) + (0.32 X %0p) + (0.28 x %Ny}
: (Ha) ‘Md = (0.4 x ) +(0.32x ) + (0.28x )
Md =
I — — Ms-den-%Ho‘ B(E-Hio-"
100
— S _ Ms = ¢ )R(1 - ) + 18 { )
— — ——
: jpp— . Ms =
p,..Jd:“' ‘ — __ ——: Ts °F = °R (°F - 460)
9 o Hy Volyma /4c, Rqt, TnF. - b+ 5P .
f'f‘ 0. ‘:.:".:. locity lack 3 +-1—3F =t 13.8
“ : . Numb‘o in. .f % Ps = in. Hg
¢ 12670 Y02.1,15 ) ! LA
iw2rsl G435 :72 ; gq; &P =
o WL, O - !
— ( Ts (°R)
;f j;lo;iocg }Z { g Vs = 85.49x Cp x AP x _—_P:st
. 1
221 _%ieZ 3 ¢ 6C
qol _2.80 b ! ¢ yem85.49x( ) x{ } X A | e
s 9129 2 ! ¢ \j
poL L S0 2 ya -
s e <A "
156 A1 L 8 - 2
il 135 [ 31 3 > ] a4 A "
1788 1l &, 97 2 ! §4
l{ Qllﬁl ~z ; QO’ Qs = Vs x As x 60 s/m
25 42 A J { b Q= x x 60
230 7 3 / &
24592 (> 3 / x, O8= . ecm
2L6 : i { €S o
nz'l’lﬁ qg.al!? 3 { ‘/ mM=Osx17.B47x:—:x(1- %1:"; )
1132 290] 42/°3 > ] §2
2049 G129 2 { g2 : .
.}: o HH s - ) 41 Ol“- X17.847 x x(1- 0
ol LY L A ] 3T
b Qagg= dscfm
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METHOD 18 FIELD DATA SHEET

Plantzf}o.wzu“nm Tested Analyte:___ P24
Date:__9-~(2-95 Orifice Tank #:

Location: _Bidase .l - Pump/Rotometer #___Lzst =X
Run #:_EBo- Mo, -2 Pt: Pretest (mm Hg): —
- Stack I.D..__L08~ Post-Test (mm Hg): R
Pbar.___29.% Tt: Pretest CF): —
Sample Tube #:8:0-ms56-2 24 4B C Post-Test (°F). —
- Operators:_ 7o~ Time: Start:_— Finish:—_Tota: 430 _
Leak Check: Pre:_r~~_ _ Post.__~ w/mB._ —D/8_— 02: 21 COZ: @)
Gauge Flow Md = (0.44 x %CO
— - = (0. 2) - (O.BZX%OZ) - (O.ZGX%N‘!)
Time Va{&um;m Setting )
_/_P________g_____\m Md = (0.44 x ) + (0.32x } + (0.28x )
- . Md = ..
% Q
PMJ;”L — Ms = Md x (1 - 1:20‘:v18(%\:2° ;
o /[
\ 40/7/:9 — Ms = ( ““'—mo b 18 e )
i Ms =
: < Ts= °F - °R (°F « 460)
; -~
— Ve Rﬂ //»z Pe = Pb + SP
; averse locity tack ’ = * ‘ ’ e 13.8
: Num‘mr a Témp.
. ", P = I 3
. ocud N T2T5.08 2 7 o mre
15 9550 Z / o | {BF =
| 93 25.0 2 / a _ = E
- o Z@%"g § ,/ ',s? fz Vs = 85.49x Cox P x \]'—m—
1055 g,% 94 Gl ) .8 7@
Q48S [ b Vs=es.49 YR\
- fos 95727 % /.3 Ja ? = on a9l ¢ ) V
210 [ <9 = 3 w/ Vs = s
226 /3% | 9518 o /- 9=
8a 3 K 5, o2
3 /.5 o e
) /o 76
,5 /.5 &S Qs = Vs x As x 60 s/m
3 v 5 1Y
J v § Qs = X x 60
= /. & |
> i, ¥ R Qs = actm
> 2 6
Il /. % 8 Os -oaxw.unﬁ-xu-iﬁg)
% 1.2 =R T 190
= LE Pl X
B & Qs = X17.6847 x x{1- )
_%S.L l/‘ 38' z". std 100
S L2 RS Csgg= dscim
> 7.5 re, :
S L% s
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METHQOD 18 FIELD DATA SHEET
Plant_Ep# Cole, pathlohgn Sheal Tested Analyte:___ PAH
Date:__¢-13-4¢ Crifice Tank #: M ——
Locatio%ﬁ:ﬂd- Pump/Rotometer #:___Yost T2
Run #_B-O- ms506 —3 Pt: Pretest (mm Hg): e
Stack I.D.._108 Post-Test (mm Hg).___——
Pbar: 29.% Tt: Fretest (F): —_
Sample Tube #: B-0- m 550k -3 7.4 AB,< Post-Test CF):
Operators:__TH Time: Start:__—Finish;—_Total:_____
Leak Check: Pre:_v” __ Post: W/B._—-D/B._— 0, 2' CO, O
Time Vg?LL:Lngen Flow Md = (0.44 x %CO,) + (0.32x %0,) + (0.28 X %N,)
Pre (Hg) Setting
I,” 9 Md = (0.44 x ) +(032x } +(0.28 x )
p O 9 k o
PDY)' — Ms-den-%Hzo;-xa(%Hzo‘
100 100
Ms = ( )x(l--,—oo-—)oW( 5 )
; . Ms =
_ T Ts = °F = °R (°F - 460)
T\/,-« Vghc. g_zf-k Tr oy pp o SP- . ' o
verse elocity c| 13.6 13.8
?:i“n{:r in, .j ﬁﬁ\ Pa= in. Hg
os¥0l N )=1,92 4 /.9 L P
& 298 o 2 N7 (AP =
01/0 F-Y 4 2 83 —mr
925 2494 ¢ ol 84 - . —x\f__s___.
o WD ___a'?_’j ‘] 2~ 70 Vs = 8549 xCp x JEE Pe x Ms
0955__307] &l .9 92
/pro| 227 4 “£:0 93 vs=ss49x( ) x ( )x\/______
1045 247 vi 19 95
1099 294 4 2.3 97 e e
ress|_H A7 7 2 g qqg
12578 7 /3 Joo Aem n
L WK 4 49 129
w9551 5r42 ‘{ ) ?_5' Qs = Vs x As x 60 s/m
1272 €72 F /.9 %
12250 G oA 4 /49 96 Ce= x x 60
(290|230 o L2 74
! 255|120 4 /.9 72 Q8= actm
Chavye HO L oK “ /g 114 Ps % H,0
kY [ a « = — . cm——
1421.2% 174 fl;., 7_, ;}g Qs = Qs x17.847x = x(te —=2 )
zot| 320 0% q I il
15D _}9 7] 02'0 ‘9 Ql.wﬂ X 17.847 x x(1 100 !
‘0%l p Z;; 7 T 2.0 7(,3
L2 ;g o 2.0 48 Qagry= dsctm
,01/0 :00 7/ Y 7 7 .
/055 ©37 z 2
(20, 1864 Ly z, 17
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4700 Duke Drive, Suite 150
Mason, Ohio 45040
513.398.2556 FAX: 513.398.3342

Sample Train Recovery Data

Plant_E PA Coke. Pethlohonn Steel -Cheste, 1‘07\1 Indlon Date: 3//1/ 78
Sampling Location:_f:sg.bms&« Quted

Sample Recovery Person:_ 1A/ | RD Field Team Leader,_{). SQ&FM
Sampling Method Type: N\?) 15
RunNumber_ B~ O -m2 5 ~/ Impinger Train ID:_A = q

Job Number__ S50 .OXY2

Comments:

Front Half Data

Fiter No.. Q80199 ~Olg Filter Media Type: 6‘&1 ﬁAJ %/4.’

Filter Description: _S'M.JF JM ’tyyo‘c‘oif ( ﬂw) 0 /oaé_'_’l
Filter No.: Filter Media Type:

Filter Description:

Back Half Data

Impinger Purge-

Start Time: . T FlowRate;__——— Stop Time: Purge Gas.__ — —

Impinger 148/ ¢ Impinger 2 Impinger 3

Contents: MA‘ZMJ Sore a5 Bony | Ewm p‘l\/

Final Volume: ¢ 626,6 722.L S&-1.4)

Initial Volume: ¢ty 5813 ) s44.

" NetVolume: (ml); ¢ _ '3&) > § o= m.ﬂ/a?’: 2 4
. Impinger 4 \ 5. dafoingees” = Silica Gel
*  Contents: , __.— ¥ N .~ Lap 4

~
en——.

Final Volume: (ool)¢ - (Q): k6. o
Initial Volume: ¢milg — — @ _163.0
Net Volume: () 4 — —— (@): 23. )
Total Moisture Collected (mi)9 %ﬁ ™ 498
Description of Impinger catch:
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[T PACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

4700 Duke Drive, Suite 150
Mason, Ohio 45040

513.398.2556 FAX: 513.398.3342

Plant; ?714’&!/4"&% 644&0’ EF8 (pke &ét;kl‘#m A
Sampling Location: %“{-/‘yzww ,Oa,bﬁ-/-:; '

Date: ﬁs'l//:{/?‘z/

e/ ep

Sample Recovery Person:

Field Team Leader: D SehefAf

Sampling Method Type:__£6A 315
Run Number.__ 8-0- %) - 2. Impinger Train ID;_4/~S
Job Number: S S0k o000
Comments:
Front Half Data
P o )
Filter No.:_0 80798 — 23 Filter Media Type: %u ﬁé«' pSler

Filter Description: Lo - po ,Zowg

ag - -—{wJﬂ ,ﬂﬂiwﬁk (;M

Filter No.: 079%™ Net wsep

/
Filter Media Type:

i ——

W

Filter Description;____———""
Back Half Data
Impinger Purge-
Start Time: Flow Rate;___ Stop Time: Purge Gas:
Impinger 1 Impinger 2 Impinger 3
Contents: Here Hy0 HeLe  Hho f»:f?
Final Volume: (ml) é 27.7 115 -R SCID
Initial Volume: (mi) 587.2 700, b 5572
Net Volume: (ml) 3 1.5 1. 2 3.7
Impinger 4 impinger 5 Silica Gel
Contents: /V/ /B /l//ﬂ‘ St Ce {
Final Volume: (mi) — ~ @ 7 /0.7
Initial Volume: (ml) - — (9):_875.¢
Net Volume: (mi) h— — @_35.5
Total Moisture Collected (mi): 7.0 ~
Description of Impinger catch: Cleo —
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LT PACIFIC ENVIRONMENTAL SERVICES, INC

4700 Duke Drive, Suite 150

Mason, Ohio 45040

513.398.2556 FAX: 513.398.3342

Sample Train Recovery Data

Plant Z P/ Cr ko é:a?%/eéem Stee! Chesde. éw’ .ﬂ/

Sampling Location: / Oee / /e%—
Sample Recovery Person: % » ZE K

Date:J;/ / L/‘/ f C/

Sampling Method Type:_ /Y1 315

Field Team Leader:

DD

Run Number: B‘(’)—-Z?/D’—-S

JobNumber: S S O, =

Impinger Train ID:

A7)

Comments:

Front Half Data

Filter No.: ()g O19 % — 2.2 Filter Media Type: Bred Treated 37/9 ) 'Pégc

Filter Description: ver ;/ // / / / 4

Filter No.: ____ Filter Media Type:

Filter Description:

Back Half Data
impinger Purge-
Start Time:_—_______ Flow Rate: Stop Time: Purge Gas:
Impinger 1 impinger 2 Impinger 3
Contents: HPLC ¢ ‘/Q_C_) HPLC 1%0 é/t;/&
Final Volume_mt} o G 27 7 722 P ‘7517 /
initial Volume_tety 4 _ S 8. | 206 ¥ 4SSy -
Net Volume=rriTy 9 11 (.G 5.3 3.7
Impinger 4 Impinger & Silica Gel
Contents: o ———— S, l Gel
Final Volume: (ml) - - @_122. 0
Initial Volume: (ml) — - Q):_"7Lx0.0
Net Volume: (ml) — — @__32.(0

Total Moisture Collected M@ 73

|~

Description of lmpingér catch: (\ / Ll

.




-y =1 =HY =dgp =wAY
”
|
L , _
oy T N[ 98 | s5€<se | ¥ | ¥ | VI Ty T AL
) [§ DR | SSE| Tse | WY v vy v SO0 LT ]
xy AN | vl | %] ==¢ nh: Vin | VY TV v CegCZE | aoll
C Wi \\\\ \\\\\\\\\\ S \\\\\\\\\ \\\\\\\ Ly sheees | ©
©BH w) | Ugnowy) | dourwy) 104 eqold sy penseq OZH W U (wp) pop ) |sequngg
wnmeA t  18gno o)y an 1 m o ‘dwe} ONI 5 HY) (d7) peey Bupwey moye) ouni | tuod
dwng | -dwe} sepepy swn Aig | 1eBuduy simwiedwe | ¥omsg [eRUeIBHI(] BINSSEL] BIYLO Apoorep FLT VR 5) sus| %20 | Bugdureg | easenns)

T lesiQ HV0Ud 08y Ned] 1591 -150d
‘B W ST ® uwyo €9 ajey yea] 1sa]-1s0g
LT :®HY a7 :A T-Ju # xog 1913

ZC-RbLORT # 19l & :smg pawnssy
=1 % :# eidnosounay) ~ ST € :g| ajzzoN

\Y 1Y) sy [¥re' 18jauwiel(] yoe1g

b O 20 QQ ‘200
— ) ~ sd &L ThT ueqd
N ﬂnu aoeiadg ™ GJS.  :adA) sdueg

133HS viva a3id

— u_wﬂOﬂN.q. 10ld o8y) yea 1sajald
‘BH W ST ®uys ~ T3 isey yea] ismald

&L-F-&  :emq

ICW -9 lequinN uny
uogeoo] Buydweg



4700 Duke Drive, Suite 150
e Mason, Chio 45040

513.398.2556 FAX: 513.398.3342
LI PACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

‘‘‘‘‘ . Plant: /: /> / (\ f)/,@ gpfﬂ@é’ﬂm 5/«?6/ Date: g/( / Z/ﬁ K

Sampling Location: BM Lo Lse O A 7‘ /¢ t

- Sample Recovery Person: ” l( w A / Field Team Leader: D_S
Sampling Method Type: A3y
Run Number: S SO . AN , Impinger Train ID: A/ -2
- Job Number: D-O-5/S- E

o Comments: g C)]/ c/ /5/& Vi L

Front Half Data

-
Fiter No..__ (80 778 3 ¢/ Filter Media Type:_“Jored ] readed G less £ L.
Filter Description:____ /7 ;ﬂd’ rficu [ a 7l€
Filter No.\__ oo Filter Media Type:

Filter Description:

Back Half Data
e Impinger Purge- )
Start Time; Flow Rate: Stop Time: Purge Gas:__~
Impinger 1 Impinger 2 Impinger 3
Contents: H $ O / > O E yasV 2 4 Y
- Final Volume: (mi) $ 15 Ys95.4 7L &5
Initial Volume: (ml) :; 63 3 w2 712,73 L/ 55, 3%
- Net Volume: (ml) —. / -0. 7 Y /
Impinger 4 impinger 5§ Silica Gel
- Contents: - - S; [ G e /
Final Volume: (ml) — — (@): Zoi S
Initial Volume: (ml) — — (9): J3.3
- Net Volume: (ml) — (a): 0 1)

Total Moisture Collected (ml): __— /O ’
- Description of Impinger catch: Vall / Ela

e
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= 4700 Duke Drive, Suite 150
Mason, Ohio 45040

o 513.398.2556 FAX: 513.398.3342
[7] PACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

plant_gPA-Loke Beah)chom Stea \ thS‘,'(/"lOn Tdigne Date. - 11~ qg
Sampling Location: ’E)a., hooSe. Qe+

Sample Recovery Person R¥: RD Field Team Leader: (DAY
Sampling Method Type:__MW AN2.4
Run Number__ B-0— M¥429~ | Impinger Train ID:__RTf #’2_1/

Job Number: 8§ 50le. 00O

Comments:
Front Half Data
Filter No.: T&‘“o A Filter Media Type:
Filter Description: /5,‘2# Mg_ég - é;,ﬂ/ = /lL Aa aw{_?, ou /‘7’/,4&
Filter No.: Filter Media Type:
Filter Description:
Back Half Data
XAD-Trap Impinger 1 Impinger 2
Contents: ¥ #D _ Em m’\/ / N Heos /i N O~
Final Volume: (rlj 9 4.5 424, A 17
A_’f‘ﬁf} Initial Volume: (#) 7 353. 5 . 2 124. 6
Net Volume: (ml)5 2\ Q 6% O 26\
Impinger 3 Impinger 4 Silica Gel
Contents: Ny #(% /ﬂ, @ e o\*\ G\ G e\
Final Volume: ¢} 9 GAVITAY 5'70 : Lo @ 940 1
Initial Volume: () 9 L2293 S04 ©@_905. 2

. Net Volume: () h‘; D l (g): ?{‘r\
Total Moisture Collected (mhn 3 gr v

Description of Impinger catch:

g-21-7
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4700 Duke Drive, Suite 150
Mason, Ohio 45040
513.398.2556 FAX: 513.398.3342

L_J
LT PACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

e Plant: ZH%/A« e/ _ EfR ~ (o, DvensDate: 2/ 78
Sampling Location: Ba%w;v it/ - Vo s 1A

- Sample Recovery Person:_2& 2D Field Team Leader:_.2) fgé el
Sampling Method Type:__ (ARB._ Y27
Run Number: __5 ~O- 929 ki P. Impinger Train 1D:__ _déwt? Q-rP.Z):}

wwwww

Job Number: 5506 . 000

Comments: /‘«% - %W —Ron M, 2~

Front Half Data
wl)

-

Filter No.: //t//én ryt Filter Media Type: l at 2 umtgflfi‘{]
Filter Description;___ 1/ {\{ |* Xt le \\y.u \p
- Filter No.: Filter Media Type,_ ———8____

-

Filter Description: ___—

Back Half Data
XAD-Trap Impinger 1 impinger 2
— Contents: 2RO -2 (esy Lmpry CDosknt) A4 Ao, (e, 2y
Final Volume: (ml) ig C:‘1‘5/ 2 f‘f(') [a % ? /. 0
_  Initial Volume: (ml) Y AR5 Hed ¥ 8.4
Net Volume: (ml) ‘g; R 2 4{[% 2 -5 ‘I/
impinger 3 Impinger 4 Silica Gel /
- Contents: Wﬂ} t'»e,ﬁ/ S| Ge
Final Volume: (ml) [P N 9¢ ¢ @_5% 79
- > Initial Volume: (ml) bR {.; 582 8 __8/9. &
. Net Volume: (ml) - I . (7/ 57 Q (g9): 9/(9. v

Total Moisture Collected (miy: ____[1T. (O~
Description of Impinger catch: C\/ Coa L

SG
- / 8,;#_,4?
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4700 Duke Drive, Suite 150
Mason, Ohio 45040
513.398.2556 FAX: 513.398.3342

rJ1CJ
LT PACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant: &Mw Sted M Colle. L%‘JV‘}M Zl Date:
Sampling Location: E’M @”W

[Zd ]
Sample Recovery Person: 7@/ U)Q, Field Team Leader: D s W
Sampling Method Type: CARR 424
" Run Number: B-©-424-2 Impinger Train 10:__R 7/ 2%

" Job Number: S5t 9’6« [T

Comments:
Front Haif Data
B-o-¥2¢-3 |
Fiter No.: Tl low_mt- Filter Media Type:__ fefbm it~
Filter Description: Vdd r:/ Spall cvnpnou? of _P’““L oalate
Filter No.: e Filter Media Type:
Filter Description: _
Back Half ﬁata
Do et
XAD-Trap Impinger 1 impinger 2
Contents: XHD-2 BM/ 1y Ao tCO, / ﬁé_z (< Oy
Final Volume: (mi) ?5—7‘{ 5' [? .’ﬁ (o QZ (.
Initial Volume: (ml) 44 W 4,2
Net Volume: (mli) [3.O 72 % - 5.0
Impinger 3 Enpinger 4 Silica Gel
Contents: /J a ﬁcb}[ Qﬁj:@ Ly by 5.1 6 "/
Final Volume: (ml) ' ZSOF I {3 “Ik d (9): 61‘?% 2
Initial Volume: (mi) I 31 A 550 .4 (q) i
_ Net Volume: (mi) - P ) ?1 8
Total Moisture Collected (ml): ﬁ (: <I ’
Description of Impinger catch: Clee —
. 5B

ngﬂﬁqg
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4700 Duke Drive, Suite 150

[ Mason, Ohio 45040
cCJC 0 513.398.2556 FAX: 513.398.3342
[JTPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant: [;‘) ,éé £ P A E@%/eéem Stee / Date: g/,,f/@g
Sampling Location: &@ Aau.s_o O fle! '
Sample Recovery Person: K/ ”/ / | Field Team Leader: Dj
Sampling Method Type: VN

Run Number: =- 0‘ 427~ F B Impinger Train 1D: Qrp ’2’6/

Job Number:_ S S X0, N
© Comments: ﬁ?’éwg& ot /4 é_@k,

Front Half Data

Filter No.: /V / Filter Media Type: 7-?(0/6/) Yl 717 71'
Clzam

Filter Description:
Filter No.: Filter Media Type:

Filter Description:

Back Half Data
XAD-Trap Impinger 1 impinger 2
Contents: ¢ /4 1 -2 EM/ fy A } ¢
Final Volume: (ml) 3 % 5- 9 ‘7[ 7% s 5) /p . 0
Initial Volume: (ml) 33 ‘7‘ ¢ ‘/‘/7 7 7 (2 éﬁ '7: 2
Net Volume: (ml) Q. L(( =D X “0. &
impinger,3 Impinger 4 Silica Gel
Contents: Nal %{/‘@C’J; Lupts S/ Gel
Final Volume: (mi) 728 % ;%} s (a): 893.0
Initial Volume: (ml) 73 {. $29.% (9): 7{ S 7/
_ Net Volume: (mi) 0.4 ~0,2% @_ ~0.4
Total Moisture Collected (ml): -0, o

Description of Impinger catch:

Y

g- X









76t

TRAVERSE POINT LOCATION FOR CIRCULARDULCTS "
.=
Plant: 5 72 4 0 1]
Date /é’ ﬁf 5
Sampnng L.ccauon ﬂ u0/ €X #,.? L <ﬁ( /Q_ or
Inside of Far Wall to Outside of Nippie: __22"/// Vi -
Inside of Near Wall to Oumde ot Nippie (Nippie Langtn): _ZZ §.
Stack 1.D.: /77 %
Oistance Downstream from Fiow Disturbance (Distance &):
/5720 inches / Stack 1.0, = ZL/é dd
Distance Uostream from Fiow Olsturbance (Distance A)
/76 é/ inches s Stacx 1.0. = 2 7Gd Schematc of
Calcuiated By: , A/d SM /9( ampung Loca
Traversa | Fracuon | Length Proauct ot | Nippte Traverse Point
Paint ot (inches) | Columns 2 & 3 |Length Locauon
Number Length (To nearest 1/8" | (incnes) | (Sum of Col. 4 & 5)
(oot (/77 | 774 47 | 547
2./9b | /77 7 Y7 78
% 2296 | /77 1 52 % |97 | 927 %
Y 10704 | j77 1/24 58 47 | /7173
S |10.65¢ \ /77 /5] 7 | 41 1 /94 %é’
e |o.756 1777 /07 % | 97 (246 T
[

{/l dar'-c/



Minimum Number of Traverse Points

v,

Duct Ciameters Uostream From Flow Disturoance* (Distance A)

0.5 1.0 1.5 2.0 2.8
50 Flow
! | i | | | ' N
4Q |— — Ll ;‘A
NINE:
30 — {' jg
20 20 _ 8l
o ____% ______
Velocity (Non-Paricuiate) | 12 [ 12 1
10 | 8 —i 1 , —
]
0 | | | l ] | | Olsurpances
2 3 4 5 6 7 8 9 10
Duct Diameters Downstrearn From Flow Disturbance* (Distance E)
* From Foint of Any Type of Olsturbance 1Bena. Expanmon. Cantracuon, o)
LOCATION OF TRAVERSE FOINTS IN CIRCULAR DUCTS_
(Fracuon ot Stack Diameter from inside Wall to Traverse Point)
Traverse :
Point Numper of Traverse Points on a Diameter
Number
ona
Diameter 4 6 8 10 12
1 0.067 0.044 0.032 0.026 0.021
2 0.250 0.146 0.1058 0.082 0.067
3 0.750 0.296 0.194 0.146 0.118
4 0.933 0.704 0.323 0.226 0.177
5 0.854 0.677 0.342 0.250
6 0.956 0.808 0.658 0.356
7 0.895 0.774 0.644
8 0.968 0.854 0.750
9 0.918 0.823
10 0.974 0.e82
11 0.933
12 0.979




Project No. Page of
Client
Location
PACIFIC ENVIRONMENTAL SERVICES, INC.
Prepared By Date | Checked By | Date | Sheet Title
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WASHINGTON, DC « RESEARCH TRIANGLE PARK, NC + LOS ANGELES, CA - CINCINNATI, OH




Pacific Environmental Services, Inc.

Dry Molecular \Neight. Determination
Clienuﬁoiem: _::/ 56 [ﬂ /Q‘ Orsat No. ﬁ - I s
Date/Time: g/// / / ? J' Operator: 5 M Ef / d

Sample Type: OM i Comments: ;
Ambient Temp. °F a o Site Location: (//V //’/%/7-5 §/ ﬁ 4(:

Run No(s)] Gas Run 1 Run 2 Run 3 Av;f;ge Muitiplier MOIOCU‘: e
Actual Net Actual Net Actual Net Volume Stack Gas. Md
&éf' f/z?“ / % (Ib/Mole)
co | Ly 1z JF | o | 197

o ez |3 7|43 UF| o2 |3 62
co® |’ P2 o [ B3| o 250
NS 6‘/: g 43| oz 23.6
Ma= 2976

Run No.(s)]  Gas Run 1 Run 2 Run 3 Av;':cga Muttiplier Mm':: et
B-u-944- - ot [ et | acum | v | acwa | we | e
- - ‘ -
-~ 7 - =1 —
€O, bl\b t_s:b 59 b; S b. 5 0.44
-,
or Ys0|9,5U5./17.6 7 54| o
co® 0.28
NS 0.28
‘ : Md =
Run No.(s)] Gas Run 1 Run 2 Run 3 AV::OO — Mobwt: Werght
Acuat | Net | Actual | Net | Actual | Net V°'°/“.'“° 5"(‘::’3;:-,“"
co, |50 |50 5 0 5,0 om
] ,» -
of Y55 /05 A5, o \/e o Yy fo| ox
co® 028
Ny 0.28
Md =

* 0, Net Volume is O, actual reading minus CO, actual reading.
® CO Net Volume 13 CO actual reading minus O actual reading. .

© N, Net Volume 1s 100 minus CO actual resding.

IPACEIC ENVIRONMENTAL SERVICES, INC.



METHOQD 18 FIELD DATA SHEET
Plant._E/A cot,  Bothlsfey Geol

Ay

Tested Analyte:

- Date:__%.13.48 : Orifice Tank #: —
Location: wabicfine LA Pump/Rotometer #:___ iy — (o
Run#: B-U -~ hssoc - ( Pt: Fretest (mm Hg): —
- Stack I.D..__¢727* Post-Test (mMmHQ)____ ——
Pbar: 29. Tt: Pretest CF): c—
Sample Tube #:3-L MO Th A8 C Post-Test (°F):
- Operators:__ 74 Z Time: Start:__— Finish: — Total:____
Leak Check: Pre:_—- _ Post.___ ¥ W/B_—D/B:_— 0,:_t3 CO,_x
e Time Vggtﬁ% quw Md = (0.44 x %CO,) + (0.32 X %0,) + (0.28 x %N,)
(Hg) Setting
Md = (0.44 x ) +{0.32x ) + (0.28x )
_ N
Md =
I
% H, 0 % H,0
M M3 = MA X (1« o} = 18 ( 2}
- T 100 100
(
Dbﬂ‘)ﬂ Ms = | PX( e e )+ 18 (e}
o L Mg =
~] Ts = °F - °n (OF + 460)
% e e Rt T S.P.
ng‘zrn Velo Stack Po=Fb+ 13.8 = )+ 13.8
Num::r m-l?,o( T.""f‘rp'
d ) Ps = in. H
e o3 lo 0.0 > KD 38 _s_. e
i ks I}u 0 Z HE 3 | SR -
X 133 2l 25 199
X L Y { = st
.mg Qﬁ l‘l{gs_ 20 P Zg 1/0013 Vs = 85.49 x Co x AP x Pax Ms
1372 f!E | §3 2 g w03
7 1F ] 20 /3 Vawmss49xi ) x )x\f.____._
- 125010 /2 ¥ 7 /0? vy
/308 310 (42 4 /0 16 yew s
[ 3201 125 16 s [oF "7
o Ag = ftz
[\
[.) Qs = Vs x As x 60 s/m
— , _
D D/j /l,“? Qs X x 60
_ Qs = actm
o
Qa.wa Qs x 17.647 x -:—:— x(1- "12 }
- : Qa.u- X 17.647 x x(1 00 !
= Avgerages = (o] lv:c. 3 95 %] 105 Peua= dactm
—



25 =
METHOD 18 FIELD DATA SHEET
Plant: S Tested Analyte:___Z A
Date:___8-/4 78 Orifice Tank #: _
Location: re Pump/Rotometer #:__Y
Run#: 2 - A = msspbe - R Pt: Pretest (mm Hg)i____—
Stack I.D..__,Z7” Post-Test (mmHg).
Pbar.___29.4 : Tt. Fretest CF): —
Sample Tube #:_£- 4 -Msso6 Post-Test (F):_ -
Operators:_3 4 yi Time: Start,_~__ Finish:_—_Total:_—
Leak Check: Pre:___+~ Post: W/B._— 0/B:._— O, _/5CO,_5
Gauge Flow Md = (0.44 x %CO
= (0.44 x %CO,) + (0.32x %0y) + (0.28 X %Ny)
Time Va(c}:_{m;m Setting
PFP g Md = (0.44 x } +(0.32x ) + {0.28 x )
p .{./fﬁh\
oalsh N Md =
[ ——
% H O‘ % HZO ‘
004)‘!’* ‘_—”JL__________.—\_» Ms = Md x {1 - 100 V-8 700 '
i Ms = ¢ )x(l-—so—-)ots( 00 )
L 19N N —
0 @ 3 Mg =
] / Ts= °F = °R (°F - 460)
Jm VAL ﬂ gﬁ S.P.
Traver, Velo Stack & Ps=Pb MY ¢ )+ 13.8
nt jﬁ/ T " .
umbaer . Ho Ps = in. H
70 0.0 < 73 S "
w5 13 P T3\ r/2 &P - _
Y. o 7y l1ic T
(o) —_— s
’1;0:’{5 72‘/ t 5%7 ”‘! Vs-85.49xCprEF‘-x _-—PS_;E_
E Jere 125 fo9 } 9 /09
ol 164 /0S8 136 4 /07 Vs = 85.49 x ( ) x( )x\’__
A SRS YL VT T 9 10
ABLSC [4] 'q 41 0 3. e
P2 4l 70 208 9 20 10
A AN Y ¥ 70 0 .2
Qs = Vs x As x 60 s/m
Qs = X x 60
Qs = actm
o'ntd= Qs X 17.847 x -:% x(t- %120 )
Ol.w- X 17.647 x x(1- 100 )
Mvecages 7 L_2213:0 PR .3 1074, Csete= dsctm
e '



‘‘‘‘‘ b N
F:D
a

e METHOD 18 FIELD DATA SHEET
Plant; B ¢ok, Bphlehosn SHal Tested Analyte: pAH ..
Date: 8- 15-4¢ Orifice Tank #:___——

- Location: _fudec £ive O otuT Pump/Rotometer #:___i4T =2
Run #:_ B-V-ms5006 -3 Pt: Pretest (mm Hg):

Stack I.D.._/272 Post-Test (mm Hg): ——

- Pbar: 29 s Tt: Pretest CF): —_
Sample Tube #: 3.u- = 3 TAAB ( Post-Test CF): '
Operators._74/93 Time: Start.__——Finish.— Total:____

- Leak Check: Pre:_/__ Post: W/B_—D/B:._— O, ¢s CO, = .

| Gauge Flow Md = (0.44 x %CO,
= (0. 2) + (0.32)(%02) + (O.ZBX%Nz)
— Time Va(i'm;m Setting
‘)N_ kst g Md = (0.44 x ) +(0.32x ) + (0.28 x )
'A Md =
0 (Dlgl/ L
- % H,0 % H,0
_ Ms = Md x (1 - =) T 18—
- — Ms = ( DX+ ) # 18 ()
M3 =
o S
— 1 Tsm °F - °R (°F + a60)
i Vo Rof Te* by s SP ., Ve
e orse locity Stack 13.8 13.8
t ad \m
Num . in. Ps = in. Hg
Ob4; o R3O0 “ 1.0 Y _
- 0% 15 1093 & Lo 7% &P -
Bq‘“:' 20 “:1?; ig 0. 4 7;; =
042 145 g 7 1.0 - N \f______
— oq4( [wo lIJIAS 1 {0 " TER &P » Ps x Ms
odse 15 Uyo 7 [.0 94
1ot ° (173 1 ). 0. 9l Vs =85.49x( ) x ( ) %A foe——
Porky o325 [185 J190 7 1.0 941 V
T chaat - 1050 120 1209 | L O 10 o s
1051139 |22 | (.0 iy
inslise U%[_Q 71 'We) LI a2
-9k 1150 LS (2 | [Lo |09
o =7 F .
M 1203 0irid.y Z 1oL i Qs = Vs x As x 60 s/m
- Qs = x x 60
Qs = actm
- o
Qa“ds Q:xi?.“?x—?— x(1- %12 )
]
- Q‘atd' X 17.847 x x(1- 00 )
Brerages 23 [ 1904 ) 1.0 A4 /\Qngta= dsctm
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4700 Duke Drive, Suite 150

rgé Mason, Ohio 45040
5 513.398.2556 FAX: 513.398.3342

[JPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant: E P ﬂ Cokc % foEé’ / Date: Ql/ / z// QV

Sampling Location:

Sample Recovery Person: Field Team Leader: D—S

Sampling Method Type: -
Run Number: R - 0’3 /5~ / Impinger Train ID: ﬂ/’ S
Job Number___S 5 0®. 02>

Comments:

Front Half Data

Fiter No..__[ )LD 8- 1N Filter Media Type:__/:(€ 4 Qs Filer

Filter Description: €. a0 Ja/a(‘L e 1 (v )c. te

e — J
Filter No.: Filter Media Type: —_—
Filter Description:
Back Half Data
impinger Purge- ——
Start Time: Flow Rate: Stop Time: Purge Gas:___
Impinger 1 Impinger 2 Impinger 3

Contents: HPLC HEALC £ éff/z
Final Volume: (ml) {7?,3 > 4 c/ é. [
;() 7.

Initial Volume: (ml) GS7.5 iiAe
Net Volume: (ml) L& (7. 5 7-<
Impinger 4 Impinger § Silica Gel
Contents: - \ —_— Sel 6ef{
Final Volume: (mi) — & = @ 133 &
Initial Volume: (ml) — S — @ 2o |

S— # S — (9): .

Net Volume: (ml)
Total Moisture Collected (ml) __ /792 % .~
Description of Impinger catch:__ (= [op,

58
@-259
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4700 Duke Drive, Suite 150
N Mason, Ohio 45040

513.398.2656 FAX: 513.398.3342
LJPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant: W W Date: Y//{/?f/
Sampling Location: IZM" é-'/b Stk '

Sample Recovery Person;___ RV /R Field Team Leader: P S ALY
Sampling Method Type:____Ef# 3¢5
Run Number____ U/~ 3/5°- 2 Impinger Train ID;_ A/~ 7

Job Number___ .S §6G.v0>

Comments:

Front Half Data

Filter No.: 4 2 2(2 Zig - [ 2 Filter Media Type: 7-:'/\!-:} g’g»a /[:' 4,(“

Filter Description:__ /[ chf 5;-(0;/ 4 amediv e Jpady a @
Filter No.: — Filter Media Type:

s ———————

Filter Description:

Back Half Data ¢

Impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:

Impinger 1 Impinger 2 Impinger 3

Contents: HPLC Ko //516 Ko '4’7‘7’&«
Final Volume: (ml) %Zﬂﬁi R 0.0 195~

Initial Volume: (ml) @728 Glo 7 A
Net Volume: (mi) B4, 30.0 7 3.0 -

Impinger 4 Impinger 5 S|l|q7Gel

amp— m—

Contents:
Final Volume: (ml) — — @ 5309 "

Initial Volume: (mi) — ~ O_Rifl
Net Volume: (ml) — ~ (9):__110...3__’:

Total Moisture Collected (ml): 32, X 4
Description of Impinger catch:___ ¢ | ec
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4700 Duke Drive, Suite 150
Mason, Ohio 45040
513.398.2556 FAX: 513.398.3342

BEe

JPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant: £ ’ ’4 [ OLE Eﬂ 7Z ///M}/W 5-74&9/ Date:

Sampling Location: Uﬂc/ aLire

Sample Recovery Person: / T aA Field Team Leader: /BS
Sampling Method Type: 44 Q/ { fw 7

Run Number: ? U= 3/ S ’% Impinger Train ID: d/ ’/<
Job Number: S SOL6.0C0

Comments:

Front Half Data

Filter No.:_(’ ﬂ O 7Q<g 0 ( Filter Media Type: //(UC/’ILM @ /ﬁ &, Z[( lﬂff('

Filter Description: (J‘V M [ o&é’.m ; Mté\bm / oaﬂﬁ},
Filter No.: Filter Media Type:

Filter Description:

Back Half Data
Impinger Purge- /
Start Time:_—___ Flow Rate: — Stop Time: - Purge Gas:
Implipger 1 Impinger 2 Impinger 3
Contents: /’l}J / Zj@ éz Z Z,Q‘ ’
Final Volume: (ml) 867 .l 726.% % g
Initial Volume: (ml) ﬁ (QC/ 70 X q ,< S Y <€/
Net Volume: (ml) e 11.5 9,9
Impinger 4 Impinger 5 Silica Gel
Contents: B — g/ éC'L
Final Volume: (ml) - - (g): 9297.0
Initial Volume: (mi) ~ ~— . Gg 76/
Net Volume: (mi) - N — (g): %"7 U

Total Moisture Collected (ml): 5 34,4 /

Description of impinger catch: C«l e




4700 Duke Drive, Suite 150
Mason, Ohio 45040

513.398.2556 FAX: 513.398.3342
ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant: g A rﬁl )C" [4 Cwvr ()‘%pé /

Sampling Location:

Dnderlire

Date: g‘//_gjﬁi{*

Sample Recovery Person:

fvo (1>

Sampling Method Type:

M35

Field Team Leader:

25

Run Number:

ﬁ«M 3S/<-Fh

Job Number: 2E/ )93

- Impinger Train ID: /V'/2

Comments:

Filter No.: ch{qu - Q /

Front Half Data

Filter Description:

AL nc ticola be

Filter Media Type: ﬁ. et c£ ‘ré‘ta-lﬂ( ﬁi /G g< 4@ C(‘r/

Filter No.. ™

- Filter Media Type:_--

_J

Filter Description:

impinger Purge-

Back Haif Data

Start Time:_—__——Flow Rate: _ ——Stop Time___———Purge Gas: N
Impidger 1 - ‘ Impinger 2 Impinger 3
Contents: Z2 EL C I ﬂ>4(
Final Volume: (ml) gz ( i ﬁ Q 20, 9 43‘
Initial Volume: (ml) éﬂ /8< [p% [ cB/ U{J 2S5
Net Volume: (ml) - X -, -8B
Impinger 4 Impinger 5§ Silica Gel
Contents: — — <\ Ge j
Final Volume: (ml) T (o). é3 é %
Initial Volume: (mi) S— — @ L35 4
Net Volume: (mi) - o (9): (.0
Total Moisture Collected (ml): T 7 /
Description of Impinger catch: / / Cayr

S8

g -3
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?-- 4700 Duke Drive, Suite 150
Mason, Ohio 45040
513.398.2556 FAX: 513.398.3342

[JPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

plant_C o Ke B e%/l /0 )”C’M f f) ﬁ Date: 3/ "’/ 78

Sampling Location:__{A nder ‘P P e ’

Sample Recovery Person;__f£ | / [4 L Field Team Leader___ 70 S
Sampling Method Type: M@#fm /I L/O? é}
Run Number.__ 19— (A- 421 - / impinger Train ID: R7F 2 '7/
Job Number:__ 2 906.007
Comments:
Front Half Data
Filter No.: Filter Media Type: / e ‘F loen A2 #
Filter Descrlptlon L ’1 ?fr—f lzw/ 4 iy /OJ? < ; e fakla o
Filter No.: Filter Media Type:
Filter Description:
Back Half Data
XAD-Trap Impinger 1 Impl er 2
Contents: Loy o 7 ( Ok e ( ('(7
Final Volume: (ml) 37 Y ’ B8, q é ¢ g 2
Initial Volume: (mi) %50 @8 arNe, & =
Net Volume: (mti) 30. ?“5. ﬁ ~ 9 P g
Impinger, 3 Impinger 4 Silica Gel
conens: MBI Loty < Lol
Final Volume: (mi) 42)’1 7 5 g ﬁ ; (9): 5 74 v g
Initial Volume: (mi) (2021, 7 585 @854
Net Volume: (mi) 2.0 L b @_ 30§

Total Moisture Collected (ml): ___Z2Z5¢~ ' 294.2
Description of Impinger catch: C/eak

176 L

99.3L06 +/7.471
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_ 4700 Duke Drive, Suite 150
_ Mason, Ohio 45040
513.398.2556 FAX: 5§13.398.3342

[ JPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

- QAM - P Date: M

~ ¥z

(7
Field Team Leader: D 5(/4,%/

Plant: ?WA-—

Sampling Location:
Sample Recovery Person: /%// 4

Sampling Method Type: CMg lﬂq

Run Number: - U"’ 724 -1 Impinger Train ID:_ A/ ¥
Job Number:  3%0(. 000

Comments: g /42.« es> e
AC.:AL Py e A/MU'QJJ" fﬁv\o(z"&/""

Front Half Data

Filter No.. B -V -2 -2 Filter Medla Type 7‘% /mf
Filter Description: % ﬂﬁ% /9#/:;4/

Filter No.: Filter Media Type

Filter Description:

Back Half Data
Dol
XAD-Trap Impinger 1 impinger 2
Contents: VRO-2 A Wu(/(ﬂ; L ( '&
Final Volume: (ml) 359 ¢ U80.7S /3.
Initial Volume: (ml) pli A Y77 Z
Net Volume: (mi) L 50%, | -2.0
Impinger 3 Impinger 4 Silica Gel
Contents: 44/”/; S (s L S et
Final Volume: (mi) 7,8, le 7 : / 0_¥57. &
Initial Volume: (ml) 8.9 5730 o _foZ2
_ Net Volume: (mi) —e3 3. (@y___50. 4

Total Moisture Collected (ml): 8.5
Description of Impinger catch:
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4700 Duke Drive, Suite 150
Mason, Ohio 45040
513.398.2556 FAX: 513.398.3342
ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant: &%lew M Y. Gl Qv - %m Z”__ Date: ‘3/ 15}13

Sampling Location: 2&*& éjg‘, w Lol
Sample Recovery Person: ?K /{7 /) Field Team Leader: _D §AW

Sampling Method Type: Cul 4z 9
Run Number: 3~ (/- /2.9 - £ Impinger Train ID: 'Al" 5
Job Number: S50, 800

Comments: ‘} /l.x Feot A
A‘«tjﬂ iwvée S é(“ﬂa'gz;f’ CoeSinsy 42

“Front Half Data
Bl -y29 - 3
Filter No.: 4« : Filter Media Type: % maZ
Filter Description: ﬁ/\w"w Lovdl. ) 3 f:'hG
Filter No.: ' Filter Media Type:
Filter Description:
Back Half Data
| DU 1 |
-Tra mpmger mping
Contents: /@ é '? e o= VAL 5052?/ 603
Final Volume: (mi) = Q(g,z ) @9?,? Q_'S ;
Initial Volume: (mi) 348.% 495.( | é 28./ _
Net Volume: (mi) i P gl 329.8 s -4.8
Impinger 3 Impinger 4 Silica Gel
Contents: /s ”D@ Mmm] gww&'\/
Final Volume: (mlf) (o 9%.4 | 5855 (9 ‘%LO“‘
Initial Volume: (mi) 6. ¥ SBY. 7 @287/
_ Net Volume: (mi) -a,5 ~ 2 v @323 -~

Total Moisture Collected (ml): _ 4T 28 2. B /

Description of Impinger catch:

SB
g-2¢-18
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r ] 4700 Duke Drive, Suite 150
Mason, Ohio 45040
513.398.2556 FAX: 513.308.3342

[JPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plantz_@_}//éé‘" S‘{t& /- ééz [qgéf— Date: Q'Z/V/ 75
Sampling Location: //Mé/ e <§7‘R0£

Sample Recovery Person: 7%///2/) Field Team Leader:M
Sampling Method Type: Carp 429 4
Run Number: jB‘- V- ¥29- 83 impinger Train iD:
Job Number: S5p. 000
Comments:;
' Front Half Data
Fiter No.. B¢/~ ¥25- 713 Filter Media Type: ﬂ/@ wai
Filter Description___pte> /ey
Filter No.: — e Filter Media Type,_—
Filter Description: —
P
Back Half Data
Doubrd
. XAD-Trap ’ Impi ger& Impinger 2
Contents: J d’[} 2 %‘\W// A Mo C&‘;
. , : P & Oy
Final Volume: (mi) 55 4 ‘/ 77 ‘ -
Initial Volume: (mi) SH45.2 ¥77./ 67 £
Net Volume: (mi) O. 2 O- O .0
Impinger 3 Impinger 4 Silica Gel
Contents: A éfaﬂ; YA ;‘@ §%4
Final Volume: (ml) (q): Y&e. s
Initial Volurne: (ml) 73/ 5 0 _&E86b,4
_ Net Volume: (mi) ‘0 , / O O (9): d ) /

Total Moisture Collected (mi):
Description of impinger catch: < / e~

v
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4700 Duke Drive, Suite 150

Mason, Ohio 45040

-— . 513.398.2556 FAX: 513.398.3342
LJPACIFIC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

Plant: g e"} W’m S‘/’D@ / Date: {’/ / S,’ /9 Q_/

Sampling Location:__( A AerL 7 e

Sample Recovery Person: f W 7> Field Team Leader: /j »)
Sampling Method Type: / /’ 2/ (

/7
Run Number: Z - A-7< |- l/g Impinger Train iD: /V s

Job Number: ).S'D/ 07

Comments:

Front Half Data

Filter No.: D%ﬂ ; ; 3 ’? / Filter Media Type: ﬁrfé Tr:a—lﬁ{ /4, /q s& é;{ :L-r/
Filter Description: _ /7 © ".’Q:Lr }‘-’ru(n Le
Filter No.: - Filter Media Type:

Filter Description: B T

Back Haif Data
Impinger Purge-

Start Time: —Flow Rate: " —Stop Time.__————Purge Gas;_ "~
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