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OBSERVATIONS OF SOURCE TESTS
AT KAISER STEEL CORPORATION
FONTANA, CALIFORNIA

November 27-28, 1978

INTRODUCTION

Tests to determine particulate emissions from the baghouse serving
Coke Oven Battery '"D" were conducted on the above dates by technical person-

nel of Environmental Quality Control, Kaiser Steel Corporation. Visual emission

' observations of the discharge stack were made during the same period by

representatives of the Southern Califormia Air Quality Management District
(SCAQMD) and Engineering-Science.

The tests and observations were conducted pursuant to Paragraph X of
the Amended Consent Decree entered on September 30, 1977 at the U.S. District
Court, Central District of California (Case No. CV76-0675MML).

The baghouse was installed at Coke Oven Battery "D" for control of
particulate emissions in the exit gases from heating of the coke ovens.
The control equipment was in operation since early November 1978. The
remaining coke oven batteries (B, C, E, F, G) are in the process of having
baghouses installed; battery "D" is the first to be tested to determine the
efficiency of baghouse control of particulates originating from coke oven

stacks.

PROCESS DESCRIPTION

Each of the seven batteries at Kaiser Steel consist of 45 individual
vertical coke ovens. Each oven is charged with 13-1/2 tons of coal from an
overhead larry car and heated for 16 to 17 hours to complete the coking
process. At the end of this period the incandescent coke is horizontally
pushed from the oven into a receiving ("hot") car for quenching and transfer
to the blast furnaces. The pushing is accomplished with a ram which travels
on the side of the ovens opposite to the hot car. Charging is done immediately

after the expulsion of the coked product.

Each of the ovens is indirec:ly heated by what may be termed a "boot-
strap".process. The gases emitted during the coking process are vented to
the byproducts plant for removal of tarry materials and various organics.

The gases then are returned to the coke batteries to serve as fuel to heat




the coke ovens. The brick work surrounding the ovens is used for regenera-
tive heating of the combustion air being introduced, employing a reversal
cycle every 30 minutes. According.to information submitted by Kaiser Steel,
about 4,000 scfh of 500 Btu/scf gas is required for each coke oven. (Approx~
imately 100 x 106 scfd of coke oven gas can be generated by the 315 coke

ovens at Kaiser Steel, or about 13,000 scfh per oven.)

Emissions from the combustion of the coke oven gas used to heat Battery
"D" ovens are drawn through a baghouse by a 500 HP induced draft fan and
discharged to atmosPhefe through a 225-foot stack. The baghouse, manufac-
tured by American Air Filter (AAF), consists of six sections with a total of
1,080 "silicon~-graphite" treated fiberglass bags of 49,760 ftz total area.
(Design air/cloth ratio for 100,800 ACFM is about 2:1.)} The baghouse is
insulated to maintain operating temperature near 450°F. The baghouses being

coustructed for the other batteries appear to be similar to this one.

Although the coke oven gas fuel is fairly clean, material distilling
from the coke oven charge can leak through cracks in the brick work into the
combustion gases, introducing particulates into the coke oven stack gases,
with consequent visible emissions that can vary from 10Z to practically 100%
at times. This variability is due to differences in the condition of the
brick walls of ovens within a battery, and that the cracks, if present, will
be sealed by fusion of the material some 5 to 10 minutes after charging,

for any individual oven.

SAMPLING AND ANALYTICAL PROCEDURES

The sampling was conducted at the outlet duct of the -baghouse at a
point upstream.of the induced draft fan and stack. The gases travel vertically
downward with a 50-foot run prior to the sampling station {(a 4 x 5 ft, rec~
tangular cross-section of duct). Two sampling ports were used on the 4-ft
side, sampling at six points along each traverse for a one-hour total sampling
time for each test (see data sheets). Great care was used in the intro-
duction and removal of the sampling probe and nozzle into and from the duct
due to the high negative static pressure (16-17" H0).

The procedure followed ZPA Method 5 equipment and procedures, also
including the processing of "back-half" (impinger) collection to determine
total particulate matter. This was necessary to determine compliance with

applicable local regulations. (See Discussion of Data and Results.)
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In addition to particulate sampling, samples of gas were aspirated from
the duct at 5-minute intervals into a 2 cubic foot plastic bag, to obtain

‘ an integrated average gas sample for each one-hour test. The contents of

each bag were analyzed at the laboratory using a Horiba MEXA/204 infrared

analyzer for carbon dioxide and a Teledyne oxygen analyzer. Carbon monoxide

was absent; nitrogen was determined by difference.

The technique used by KSC personnel during the sampling and sample
processing (nozzle-probe, filter, iwpingers) appeared excellent to this
observer. The personnel have many years experience in sampling for parti-
culates; also the equipment was in excellent condition and showed careful
maintenance. The weighing of the filters and determination of the impinger
residue weights was not observed due not only to practical limitatioms, but
also deemed unnecessary because of the competence demonstrated by the labora-

,tory personnel.

DATA AND RESULTS

The test data, calculations, znd results as submitted by Kaiser Steel
Environmental Qualitykare included in the Appendix. The particulate matter
concentration and emission rates were determined by three methods due to the
different interpretations of particulate matter by (a) the former San Bernar-

dinc County APCD, and (b) the present SCAQMD rules. These are as follows:

I, Rule 52A: This rule was formerly in effect during the existence
of the San Bernardino County APCD. Rule 52A, rather than
Rule 404(a) of the SCAQMD (see below), apparently is part of the
California SIP as submitted to EPA, hence is still considered
effective for compliance determinations. Rule 52A requires all
collected particulate matter, liquid or solid, to be included
in concentration calculations; i.e., "front-half" plus total
condensables in the "back-half" of ‘the Metbod 5 sampling train.
The KSC summary sheet shows the Rule 52A test results and maxi-

mum allowables.

II. Rule 404(a): This, the present particulate matter concentration
rule of the SCAQMD, requires .exclusion of all liquid sulfur com-
pounds from the particulate matter weight. In practical terms,
this excludes sulfuric acid which is known to exist as the di-

hydrate(H280£2H20)when the impinger residue is evaporated to
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dryness and desiccated. (The determination of H280 is made by titration;

this yields the most conservative value, as has beei determined in analyses
over many years by the Los Angeles County APCD laboratories.)
III. Rule 405(a): This, the present particulate matter mass flow

rate rule of the SCAQMD, is limited to "solid particulate matter'.
Kaiser_ personnel interpreted this to mean only the "front-half"
collection but SCAQMD interprets solid particulate matter to be
the total collected, less sulfuric acid dihydrate (as per Rule
404a) unless the presence of other liquid particulate matter

can be shown.

The recalculation of solid particulate matter by SCAQMD interpretation
yields (as would be expected) somewhat higher emission rates than KSC. These

are shown as the circled numbers under Rule 405(a) on the KSC Summary.

Other than the Rule 405a results, all of the KSC calculations were

checked and found to be accurate.

PROCESS EQUIPMENT OBSERVATIONS

The following process equipment observations were obtained by the
writer; Al Gubey, Engineer, SCAQMD; and Gerald R. Brownm, Research Engineer,

Kaiser Steel Corporationm.

Date Baghouse
Test & No. of No. of Coke Oven Heating Press. Drop Temp.
No. Time Pushes Charges Gas Reversal Times in. H20 °F
1 11/27/78 4 5 0942 8.4 450
{0945- _ 1012
1053) 1042
2 11/27/78 4 S 1342 8.5 560
(1347- 1412
1450) 1442
3% 11/28/78 0 0 1015 9.0 465
(1012- . 1045
1115) 1115
& 11/28/78 5 5 1345 9.6 465
(1348- 1415
1452) 1445

* Particulate sample lost (broken glass probe). Also breakdown in coal
feed lines to oven during Test 3.

O
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According to Kaiser personnel, the baghouse filter bags are cleaned
by reverse air -pressure when the pressure drop attains 10 inches of water.
After about two weeks operation, this had not yet occurred, and very little

material (extremely fine and fluffy) had accumulated in the baghouse hoppers.

VISIBLE EMISSION OBSERVATIONS

Mr. R. Bean, Engineering Inspector II, SCAQMD, was present to observe
emissions from Battery D stack during Tests 1, 2 and 4 on November 27-28.
Mr. T. A. Peters, Engineering-Science, was also present to observe emissions
during and after Test 2, only. Their observations are included in the
Appendix. (Rule 504 of the former San Bernardino APCD and 401 of the SCAQMD

limit to 3 minutes in any hour visible emissions of 207 opacity or greater.)




APPENDIX

Summary - KSC Coke Plant Battery "D" Compliance Tests

Test 1
Particulate Field Data
Laboratory Analysis Data
Calculations

Test 2
Particulate Field Data
Laboratory Analysis Data
Calculations

Test 4
Particulate Field Data
Laboratory Analysis Data
Calculations

Diagram of Method 5 Sampling Equipment Used by KSC-EQC

Visual Emission Observations
Test 2 (T. A. Peters, Engineering-Science)
Tests 1, 2 and 4 (R. Bean, SCAQMD)
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